
EP 0 454 270 B1 Description The invention relates to novel catalyst
compositions suitable for use in the preparation of polymers of car- bon
monoxide with one or more olefinically unsaturated compounds. 5      It is
known that linear polymers of carbon monoxide with one or more olefinically
unsaturated compounds in which polymers the units from carbon monoxide on
the one hand and the units from the olefinically unsa- turated compounds on
the other hand are present in a substantially alternating arrangement, can
be prepared by contacting the monomers with a catalyst composition
containing a Group Vlil metal and a bisphosphine with the general formula
[err] in which [err] represents an aromatic hydrocarbonyl group and R is a
diva- 10  lent bridging group containing Just three carbon atoms in the
bridge, of which the central carbon atom forms part of a [err] group. In
the aforesaid polymer preparation, both the polymerization rate and the
average molecular weight of the resulting polymers play an important role.
On the one hand it is desirable for the polymer preparation to achieve the
highest possible reaction rate, while on the other hand, with a view to
their applications, polymers 15 are more valuable the higher their average
molecular weight. Both the reaction rate and the average molecular weight
can be influenced by the temperature employed in the polymerization.
Unfortunately, the effect of the temperature on the polymerization rate and
on the average molecular weight is in opposite directions, in the sense
that an increase in the reaction temperature leads to an increase in the
reaction rate, but also to a de- crease In the average molecular weight of
the resulting polymers, assuming that other reaction conditions re- 20
main unchanged. In practice, this means that with a view to the application
of the polymers the reaction tem- perature Is chosen so as to obtain
polymers with an average molecular weight that is sufficiently high for the
particular application and that the reaction rate corresponding to that
temperature has to be accepted. In prevous research by the Applicant into
the aforementioned catalyst compositions it was found (cf. EP- A-257 663)
that their behaviour as regards the relationship between the obtained
reaction rate and average 25   molecular weight of the prepared polymers
could be improved by replacing the bisphosphine having the gen- eral
formula [err] by a bisphosphine having the general formula (R2)2P-R-P(R2)2
in which R2 rep- resents an aryl group containing atleastone alkoxy
substituentat the ortho position relative to the phosphorus atom to which
the aryl group is linked. In the course of continued research into the
last-mentioned catalyst compositions it has now been found 30  that their
behaviour as regards the relationship between the reaction rate and the
average molecular weight of the prepared polymers could still be improved
substantially by replacing the bisphosphine having the general formula
[err] by a bisphosphine having the general formula [err] in which R3 is a
diva- lent bridging group containing just three carbon atoms in the bridge,
of which the central carbon atom forms part of a [err]group in which R4
represents a monovalent substituent comprisig carbon and hydrogen and 35
optionally oxygen. A comparison of the behaviour of the original catalyst
compositions containing a bisphos- phine having the general formula
[err]with that of the modified catalyst compositions containing a
bisphosphine having the general formula [err] shows that at a reaction rate
that is equal for both compositions, polymers with a higher average
molecular weight can be prepared with the modified composi- tions, or that
when using both compositions for the preparation of polymers with equal
average molecular 40 weight, the modified compositions cause a higher
reaction rate. This is considered to be surprising in view of the fact that
replacement of a bisphosphine with the general formula [err] by a
bisphosphine with the general formula [err] results in a deterioration of
the relationship between the obtained reac- tion rate and the average
molecular weight of the prepared polymers, as was found earlier by the
Applicant. Catalyst compositions containing a Group Vll metal and a
bisphosphine with the general formula (R2)2P- 45   [err]are novel. The
present patent application therefore relates to novel catalyst compositions
containing a Group VIII met- al and a biphosphine with the general formula
[err] in which R2 represents an aryl group con- taining at least one alkoxy
substituent at the ortho position relative to the phosphorus atom to which
the aryl group is linked and in which R3 is a divalent bridging group
containing just three carbon atoms in the bridge, 50  of which the central
carbon atom forms part of a -CHR4- group in which R4 represents a
monovalent substituent comprising carbon, hydrogen and optionally oxygen.
The patent application further relates to the application of these catalyst
compositions in the preparation of polymers of carbon monoxide with one or
more olefinically unsaturated compounds. A number of the bisphosphines with
the general formula [err] which are suitable for use in 



55  the catalyst compositions according to the invention are, moreover,
novel compounds. The present patent ap- plication also relates to these
novel compounds and to their preparation. One of the dihalides obtained as
in- termediate product during the preparation of the novel bisphosphines is
also a novel compound. The patent application finally relates to this novel
compound and to its preparation. 2    EP 0 454 270 B1 In this patent
application, Group Vil metals are understood to be the noble metals
ruthenium, rhodium, palladium,  osmium, iridium and platinum, as well as
the Iron group metals iron, cobalt and nickel. The Group Vill metal in the
catalyst compositions according to the invention is preferably chosen from
palladium, nickel 5   and cobalt.  Palladium is particularly preferred as a
Group VIlI metal. The inclusion of a Group VlIImetal in the catalyst
compositions is preferably in the form of a salt of a carboxylic acid, in
particular in the form of an acet- ate. In addition to a Group VIl metal
and a bisphosphine, the catalyst compositions according to the invention
preferably also contain an anion of an acid with a pKa of less than 4 and
in particular an anion of an acid with a pKa of less than 2. Examples of
acids with a pKa of less than 2 are sulphuric acid, perchloric acid,
sulphonic 10  acids such as methanesulphonic acid,
trifluoromethanesulphonic acid and para-toluenesulphonic acid, and ha-
locarboxylic acids such as trichloroacetic acid, difluoroacetic acid and
trifluoroacetic acid. Asulphonic acid such as para-toluenesulphonic acid or
a halocarboxylic acid such as trifluoroacetic acid is preferred. The anion
can be introduced into the catalyst compositions either in the form of a
compound from which the desired anion splits off or in the form of a
mixture of compounds from which the desired anion is formed by mutual
reaction. 15   As a rule, the anion is Included in the catalyst
compositions in the form of an acid. If desired, the anion can also be
included in the catalyst composition in the form of a main group metal salt
or non-noble transition metal salt of the acid in question. If an anion of
a carboxylic acid is chosen, Its inclusion in the catalyst composition can
take place in the form of the acid or in the form of a derivative thereof,
such as an alkyl or aryl ester, an amide, an imide, an anhydride, an
ortho-ester, a lactone, a lactam or an alkylidene dicarboxylate. The anion
2o  is preferably present in the catalyst compositions in a quantity of
1-100 and in particular 2-50 mol per gat Group Vil metal. Except by
application as a separate component, the anion of an acid with a pKa of
less than 4 can also be present in the catalyst compositions by the use of
for example palladium trifluoroacetate or palladium para-tosylate as Group
VIII metal compound. In addition to a Group VIII metal, a bisphosphine and
optionally an anion of an acid with a pKa of less than 25  4, the catalyst
compositions according to the invention can also contain an organic
oxidizing agent. Examples of suitable organicoxidizing agents are 1,2-and
1,4-quinones, aliphatic nitrites such as butyl nitrite and aromatic
nitrocompounds such as nitrobenzene and 2,4-dinitrotoluene. 1
,4-benzoquinone and 1 ,4-naphthoquinone are preferred. The quantity of
organic oxidizing agent employed is preferably 5-5000 and In particular
10-1000 mol per gat Group Vil metal. 30     In the catalyst compositions
according to the invention the bisphosphine is preferably present in a
quantity of 0.5-2 and in particular 0.75-1.5 mol per gat Group Vil metal.
In the bisphosphine the R2 group is preferably a phenyl group containing at
least one methoxy substituent in the ortho position relative to the
phosphorus atom to which the phenyl group is linked. Examples of such [err]
groups are the 2-methoxyphenyl group, the 2,4-dimethoxyphenyl group, the
2,6-dimethoxyphenyl group and the 2,4,6-trimethoxyphenyl group. Bisphos- 35
phines are preferred in which the R2 group is a 2-methoxyphenyl group. Also
preferred are bisphosphines in which the [err] bridge group is a [err]
group. Examples of suitable R4 groups are aryl groups such as the phenyl
group, aralkyl groups such as the benzyl group, alkyl groups such as the
propyl group, aralkyloxy groups such as the benzyloxy group and the
2,4,6-trimethylbenzyloxy group, alkoxyalkoxy groups such as the
ethoxymethoxy group and hydroxyalkyl groups such as the 6-hydroxyhexyl
group. 40      Bisphosphines of the general formula [err]in which R4
represents an aryl, an aralkyl, an alkyl, an aralkyloxy or an alkoxyalkoxy
group are novel compounds. The present patent application also relates to
these novel compounds and to the preparation thereof. The preparation of
each of these com- pounds can take place by the reaction of an alkali metal
diaryl phosphide with the general formula [err] In which M represents an
alkali metal such as sodium with a dihalide with the general formula [err]
45  in which X represents a halogen such as chlorine or bromine. The alkali
metal diaryl phosphides needed for the synthesis of the novel bisphosphines
can be obtained by the reaction in liquid ammonia of an alkali metal 



M with a trisphosphine with the general formula [err] The preparation of
the dihalides needed for the syn- thesis of the novel bisphosphines is
dependent on the nature of the R4 group contained therein. If the [err]
group is an alkyl, aryl or aralkyl group, the desired dihalides can be
prepared by the conversion - first by the reduction 50   with for example
lithium aluminium hydride - of a dialkylmalonic ester containing an R4
group as a substituent on the central carbon atom to the corresponding
dihydroxy compound and then converting this by halogenation for example
with phosphorus tribromide or with hydrobromic acid into the corresponding
dihalide. If the R4 group is an aralkyloxy group, the desired dihalides can
be prepared by reacting an aralkylhalide with an epi- halohydrin such as
epibromohydrin. If the R4 group is an alkoxyalkoxy group, the desired
dihalides can be pre- 55   pared by reacting a haloalkylalkyl ether with an
epihalohydrin such as epichlorohydrin. Novel bisphosphines according to the
invention include: a)
2-phnyl-1,3-bis[bis(2-methoxyphenyl)phosphino]-propane, b) 2-benzyl-1
,3-bis[bis(2-methoxyphenyl)phosphino]-propane, c)
2-propyl-1,3-bis[bis(2-methoxyphenyl)phosphino]-propane, 3    EP 0 454 270
B1 d) 2-benzyloxyl-1,3-bis[bis(2-methoxyphenyl)phosphino]propane, e)
2-(2,4,6-timethylbenzyloxy)-1 ,3-bis[bis(2-methoxyphenyl)phosphino]propane
and f) 2-ethoxymethoxy-1,3-bis[bis(2-methoxyphenyl)-phosphino]propane. 5
Each of these compounds was prepared by reacting sodium
di(2-methoxyphenyl)phosphide,obtained by the reaction in liquid ammonia of
sodium with tris(2-methoxyphenyl)phosphine, with one of the following di-
halides. For the preparation of the bisphosphine mentioned under a), use
was made of 2-phenyl-1 ,3-dibromopro- pane obtained from 2-phenylmalonic
acid by esterifying this with ethanol, reducing the thus obtained 2-phe- 10
nyldiethyl malonate with lithium aluminium hydride to
2-phenyl-1,3-dihydroxypropane and brominating this compound with phosphorus
tribromide. For the preparation of the bisphosphine mentioned under b), use
was made of 2-benzyl-1,3-dibromopro- pane obtained from diethyl malonate by
converting this with benzyl chloride and sodium methanolate to 2-
benzyldiethyl malonate, reducing this compound with lithium aluminium
hydride to 2-benzyl-1 ,3-dihydroxypro- 15 pane, followed by bromination
with hydrobromic acid. For the preparation of the bisphosphine mentioned
under c), use was made of 2-propyl-1,3-dibromopro- pane obtained from
2-propyidiethyl malonate by reducing this compound with lithium aluminium
hydride to 2- propyl-1,3-dihydroxypropane, followed by brominating with
hydrobromic acid. For the preparation of the bisphosphine mentioned under
d), use was made of 2-benzyloxy-1 ,3-dibromo- 20 propane obtained by the
reaction of benzyl bromide with epibromohydrin. For the preparation of the
bisphosphine mentioned under e), use was made of 2-(2,4,6-trimethylbenzy-
loxy)-1,3-dibromopropane obtained from mesitylene by converting this with
paraformaldehyde and hydro- bromic acid to
bromomethyl-2,4,6-trimethylbenzene and reacting this compound with
epibromohydrin. The compound
2-(2,4,6-trimethylbenzyloxy)-1,3-dibromopropane is novel. 25      For the
preparation of the bisphosphine mentioned under f), use was made of
2-ethoxymethoxy-1 ,3-di- chloropropane obtained by the reaction of
ethylchloromethyl ether with epichlorohydrin. The polymerization by the use
of the catalyst compositions according to the invention is preferably
carried out by contacting the monomers with a solution of the catalyst
composition in a diluent in which the polymers are almost or entirely
insoluble. Lower alcohols such as methanol are very suitable as diluents.
If desired, the 30  polymerization can also be conducted in the gas phase.
Olefinically unsaturated compounds which can be poly- merized with carbon
monoxide with the aid of the catalyst compositions according to the
invention can either be compounds consisting exclusively of carbon and
hydrogen or compounds containing in addition to carbon and hydrogen one or
more heteroatoms. The catalyst compositions according to the invention are
preferably employed in the preparation of polymers of carbon monoxide with
one or more olefinicaliy unsaturated hydro- 35 carbons. Examples of
suitable hydrocarbon monomers are ethene, propene, butene-1, hexene,
octene-1, styrene, cyclopentene, norbornene and dicyclopentadiene. The
catalyst compositions according to the inven- tion are especially very
suitable for use in the preparation of copolymers of carbon monoxide with
ethene and 



the preparation of terpolymers of carbon monoxide with ethene and an a-olef
in, in particular propene. The quantity of catalyst compositions used in
the polymerization can vary within wide limits. A quantity of 40  catalyst
is employed per mol olefinically unsaturated compound to be polymerized
which contains [err] and in particular [err] gat Group Vil metal. The
preparation of the polymers is preferably carried out at a temperature of
25-[err] and a pressure of 2-150 bar and in particular at a temperature of
30-[err] and a pressure of 5-100 bar. The molar ratio of the olefinically
unsaturated compounds relative to carbon monoxide in the mixture to be
polymerized is preferably 45 10:1 to 1:10 and in particular 5:1 to 1:5. The
polymerization can be carried out either batchwise orcontinuously. The
higher the average molecular weight of the present polymers, the higherwill
be the intrinsic viscosity that they, as a rule, exhibit  For the
determination of the intrinsic viscosity of the present polymers, first
four solutions are prepared by dissolving the polymer in four different
concentrations in meta-cresol. For each of the solutions the viscosity at
[err] relative to meta-cresol at [err]is determined in a viscometer. If
[err] repre- 50 sents the outflow time of meta-cresol and [err] the outflow
time of the polymer solution, the relative viscosity [err] is obtained from
[err]. The inherent viscosity [err] can be calculated from [err] according
to the for- mula [err]]where c represents the concentration of the polymer
in grams per 100 ml solution. The intrinsic viscosity [err] in dl/g can now
be found by graphically plotting [err] for each of the four polymer
solutions against the corresponding concentration (c) and then
extrapolating to c = 0. 55      In this patent application the designation
"Limiting Viscosity Number" (LVN), recommended by the Inter- national Union
of Pure and Applied Chemistry, will hereinafter be used instead of
"intrinsic viscosity". The invention will now be explained with reference
to the following examples. 4    EP 0 454 270 B1 Example 1 2-benzyldiethyl
malonate was prepared as follows. 5      49.5 9 (0.31 mol) diethyl malonate
was added to a solution of 0.3 mol sodium methanolate in 200 ml ab- solute
ethanol at such a rate that the mixture boiled gently under reflux. Then
37.98 g (0.30 mol) benzyl chloride was added  over a period of 1 hour and
the mixture was boiled for 2 hours under reflux. After the mixture had been
concentrated, 100 ml water was added. The raw ester was extracted twice,
each time with 100 ml chloro- form, dried over magnesium sulphate and
distilled. The yield of 2-benzyidiethyl malonate was 50 g (66%). 10 Example
2 2-phenyldiethyl malonate was prepared by esterifying 2-phenylmalonic acid
in toluene with ethanol in the presence or a catalytic quantity of
sulphuric acid. The 2-phenyldiethyl malonate was purified by distillation.
15 Yield 90%. Example 3 2-benzyl-1,3-dihydroxypropane was prepared as
follows. 20      25.07 g (0.1 mol) of the 2-benzyldiethyl malonate prepared
according to example 1 was dissolved in 100 ml diethyl ether. This solution
was added to a solution of 0.105 mol lithium aluminium hydride in 105 ml
diethyl ether at such a rate that the mixture boiled gently under reflux.
After completion of the addition, the mixture was boiled under reflux for a
further hour and then 9.8 ml ethyl acetate was added. The resulting white
solid was separated, dissolved in dilute sulphuric acid and the solution
was extracted six times with 100 ml diethyl 25 ether. The organic solution
was dried above magnesium sulphate, concentrated and distilled. Yield of
2-benzyl- 1,3-dihydroxypropane 11 g (66%). Example 4 30
2-pheny1-1.3-dihydroxypropane was prepared in virtually the same manner as
the 2-benzyl-1,3-dihydrox- ypropane in example 3, but starting from
2-phenyldiethyl malonate prepared according to example 2 instead of from
2-benzyldiethyl malonate. Yield of 2-phenyl-1,3-dihydroxypropane 59%.
Example 5 35 2-propyl-1,3-dihydroxypropane was prepared in virtually the
same manner as the 2-benzyl-1,3-dihydrox- ypropane in example 3, but
starting from commercially available 2-propyldiethyl malonate. Yield of
2-propyl- 



1,3-dihydroxypropane 50%. 40 Example 6 2-benzyl-1,3-dibromopropane was
prepared as follows. To a mixture of 25 g of a 48% aqueous solution of
hydrobromic acid and 7.5 g concentrated sulphuric acid was added 10 g (0.06
mol) of the 2-benzyl-1,3-dihy- droxypropane prepared according to example
3. After addition of 6 g concentrated sulphuric acid, the mixture 45 was
boiled for 3.5 hours under ref lux. After cooling and adding water, the
mixture was extracted three times with dichioromethane. The organic layer
was washed successively with water, a 5% aqueous solution of so- dium
bicarbonate and again with water, dried above magnesium sulphate and
distilled. Yield of 2-benzyl-1,3- dibromopropane 12 g (68%). 50 Example 7
2-phenyl-1,3-dibromopropane was prepared as follows. To an ice-cooled and
stirred mixture of 0.1 g pyr- idine and 0.065 mol of the
2-phenyl-1,3-dihydroxypropane prepared according to example 4 was added
slowly 0.13 mol phosphorus tribromide. The mixture was stirred at room
temperature for 5 days and then heated for 55 2 hours at [err]. The mixture
was poured out onto ice and extracted with dichloromethane. The organic
layer was washed successively with water, a 10% aqueous solution of sodium
bicarbonate and again with water, dried with magnesium sulphate and
distilled. Yield of 2-phenyl-1,3-dibromopropane 71%. 5    EP 0 454 270 B1
Example 8 2-propil-1,3-dibromopropane was prepared in virtually the same
manner as the 2-benzyl-1,3-dibromopro- 5   pane in example 6, but starting
from 2-propyl-1,3-dihydroxypropane prepared according to example 5 instead
of from 2-benzyl-1,3-dihydroxypropane. Yield of 2-propyl-1,3-dibromopropane
62%. Example 9 10     Bromomethyl-2,4,6-trimethylbenzene was prepared as
follows. To a mixture of 12.0 g (0.10 mol) mesity- lene, 3.08 g (0.10 mol)
paraformaldehyde and 50 ml 99.7% glacial acetic acid was added rapidly 20
ml of a 31% solution of hydrobromic acid in acetic acid. The mixture was
kept at [err] for 2 hours and then poured out Into 100ml water. The solid
material was filtered off and washed with pentane. Yield of
bromomethyl-2,4,6- trimethylbehzene 20.0 g (94%). 15 Example 10
2-benzyloxy-1,3-dibromopropane was prepared as follows. Amixture of 24.6 g
(0.18 mol) epibromohydrin, 29 g (0.17 mol) benzyl bromide and 20 mg mercury
(II) chloride was heated for 8 hours at [err]. The reaction 20  mixture was
distilled under reduced pressure. Yield of 2-benzyloxy-1,3-dibromopropane
57%. Example 11 2-ethoxymethoxy-1,3-dichloropropane was prepared as
follows.0.1 mol freshly distilled ethylchloromethyl 25  ether was added
slowly to an ice-cooled mixture of 0.1 mol epichlorohydrin and 10 mg
mercury(ll) chloride. After being left for 12 hours at room temperature,
the reaction mixture was distilled. Yield of 2-ethoxymethoxy-
1,3-dichloropropane 96%. Example 12 30
2-(2,4,6-trimethylbenzyloxy)-1,3-dibromopropane was prepared in virtually
the same manner as the 2- benzyloxy-1,3-dibromopropane in example 10,
butstartingfromthe bromomethyl-2,4,6-trimethylbenzene pre- pared according
to example 9 instead of from benzyl bromide. Yield of
2-(2,4,6-trimethylbenzyloxy)-1,3-dibro- mopropane 90%. 35 Example 13
2-benzyl-1,3-bis[bis(2-methoxyphenyl)phosphino]-propane was prepared as
follows. (All steps were car- ried out under argon.) To 125 ml dry ammonia
which was kept at -[err]8 "C were added 0.4 g (17.5 mmol) sodium, 40  3.1 g
(8.75 mmol) tris(2-methoxyphenyl)phosphine and 12.5 ml tetrahydrofuran
dried with sodium. After6 hours stirring at -[err], 0.467 g (8.75 mmol)
ammonium chloride was added. After 30 minutes, 1.26 g (4.3 mmol) of the
2-benzyl-1,3-dibromopropane prepared according to example 6 dissolved in 50
ml tetrahydrofuran was 



added. After evaporation of ammonia, the reaction mixture was purified as
follows (purification procedure 1). The solvent was removed under reduced
pressure. The remaining solid material was dissolved In 50 ml di- 45
chloromethane and washed with 50 ml of a 5% aqueous solution of ammonium
chloride. Subsequently, the solvent was reduced and 50 ml tetrahydrofuran
was added. The solution was filtered, concentrated to 10 ml and 50 ml
methanol was added, causing the bisphosphine to precipitate. Yield of
2-benzyl-1,3-bis[bis(2-me- thoxyphenyl)phosphino]propane 2.53 g (95%). If
desired, the reaction mixture can also be purified asfollows (purification
procedure 2).50 ml diethyl ether 50  is added to the reaction mixture and
the suspension is centrifuged for 5 minutes at 3300 rpm. After concen-
tration of the solution, methanol is added, causing the bisphosphine to
precipitate. Example 14 55
2-phenyl-1,3-bis[bis(2-methoxyphenyl)phosphino]-propane was prepared in
virtually the same manner as the
2-benzyl-1,3-bis[bis(2-methoxyphenyl)phosphino]-propane In example 13,
except that the 2-phenyl-1,3- dibromopropane prepared according to example
7 was used instead of 2-benzyl-1,3-dibromopropane. Yield of
2-phenyl-1,8-bis[bis(2-methoxyphenyl)phosphino]propane 90%. 6    EP 0 454
270 B1 Example 15 2-propyl-1 ,3-bis[bis(2-methoxyphenyl)phosphino]-propane
was prepared in virtually the same manner as 5   the
2-benzyl-1,3-bis(bis(2-methoxyphenyl)phosphino]-propane in example 13,
except that the 2-propyl-1,3- dibromopropane prepared according to example
8 was used instead of 2-benzyl-1 ,3-dibromopropane. Yield of
2-propyl-1,3-bis[bis(2-methoxyphenyl)phosphino]propane 90%. Example 16 10
2-benzyloxy-1 ,3-bis[bis(2-methoxyphenyl)-phosphino]propane was prepared in
virtually the same manner as the 2-benzyl-1
,3-bis[bis(2-methoxyphenyl)-phosphino]propane in example 13, exceptthatthe
2-benzyloxy- 1,3-dibromopropane prepared according to example 10 was used
instead of 2-benzyl-1,3-dibromopropane. Yield of
2-benzyloxy-1,3-bis[bis(2-methoxyphenyl)phosphino]propane 91%. 15 Example
17 2-ethoxymethoxy-1,3-bis[bis(2-methoxyphenyl)-phosphino]propane was
prepared In virtually the same manner as the
2-benzyl-1,3-bis[bis(2-methoxyphenyl)-phosphino]propane in example 13,
except that the 2- 20  ethoxymethoxy-1,3-dichloropropane prepared according
to example 11 was used instead of 2-benzyl-1,3-dl- bromopropane. Yield of
2-ethoxymethoxy- 1,3-bis[bis-(2-methoxyphenyl)phosphino]propane 20%.
Example 18 25
2-(2,4,6-trimethylbenzyloxy)-1,3-bis[bis(2-methoxyphenyl)phosphino]propane
was prepared in virtually the same  manner as the
2-benzyl-1,3-bis[bis-(2-methoxyphenyl)phosphino]propane In example 13,
except thatthe2-(g,4,6-trimethylbenzyloxy)-1,3-dibromopropane prepared
according toexample 12was used instead of 2-benzyl-1 ,3-dibromopropane.
Yield of 2-(2,4,6-trimethylbenzyloxy)-1
,3-bis[bis-(2-methoxyphenyl)phosphl- no]propane  60%. 30 Example 19 A
carbon monoxide/ethene/propene terpolymer was prepared as follows. Into a
stirred autoclave with a volume of 300 ml a catalyst solution was
introduced containing: 35  135      ml methanol, 4       ml acetone, 0.009
mmol palladium acetate, 0.19    mmol -trifluoroacetic acid, and 0.01
mmol 1,3-bis(diphenylphosphino)propane. 40     The air in the autoclave was
removed by pumping carbon monoxide into the autoclave to a pressure of 50
barfollowed by releasing the pressure and then repeating this processs
twice. Afterthe autoclave had been heated to [err], 25 bar carbon monoxide
was pumped in, then 10 bar propene and finally 15 bar ethene. During 



the polymerization the pressure In the autoclave was kept at 52 bar by
pumping in a 1:1 carbon monoxide- /ethene mixture. After 3.1 hours the
polymerization was ended by cooling to room temperature and releasing 45
the pressure. The terpolymerwas filtered off, washed with methanol and
dried. 13.0 g terpolymerwas obtained. The reaction rate was 4.4 kg
terpolymer/(g palladium.hour). The terpolymer had an LVN(60) of 0.5 dl/g.
Example 20 50      Acarbon monoxide/ethene/propene terpolymer was prepared
in virtually the same manner as in example 19, but with the following
differences: a) the catalyst solution contained 0.01 mmol
2-benzyloxy-1,3-bis(diphenylphosphino)propane instead of 1
,3-bis(diphenylphosphino)propane, b) the reaction temperature was [err]
instead of [err], and 55      c) the reaction time was 2.7 hours instead of
3.1 hours. 7.6 g terpolymer was obtained. The reaction rate was 3.0 kg
terpolymer/(g palladium.hour). The terpolymer had an LVN(60) of 0.3 dl/g. 7
EP 0 454 270 B1 Example 21 A carbon monoxide/ethenelpropene terpolymer was
prepared in virtually the same manner as in example 5   19, but with  the
following differences. a) the Catalyst solution contained 0.01 mmol
1,3-bis[bis(2-methoxyphenyl)phosphino ]propane instead of 1
,3-bis(diphenylphosphino)propane, b) the reaction temperature was [err]
instead of [err], and c) the reaction time was 2.9 hours instead of 3.1
hours. 10     13.1 g terpolymer was obtained. The reaction rate was 4.6 kg
terpolymer/(g palladium.hour). The terpoly- mer had an LVN(60) of 1.1 dl/g.
Example 22 15     A carbon monoxide/ethene/propene terpolymer was prepared
in virtually the same manner as in example 19, but with the following
differences: a) the catalyst solution contained 0.01 mmol of the
2-(2,4,6-trimethylbenzyloxy)-1,3-bis[bis(2-methoxy-
phenyl)phosphino]propane prepared according to example 18 instead of
1,3-bis(diphenylphosphino)pro- pane, 20      b) the reaction temperature
was [err] instead of [err] and c) the reaction time was 3.2 hours instead
of 3.1 hours. 16.6 g terpolymer was obtained. The reaction rate was 5.4 kg
terpolymer/(g palladium.hour). The terpoly- mer had an LVN(60) of 2.2 dl/g.
25 Example 23 A carbon monoxidelethene/propene terpolymer was prepared in
virtually the same manner as in example 19, but with the following
differences: a) the catalyst solution contained 0.01 mmol of the
2-benzyl-1,3-bis[bis(2-methoxyphenyl)phosphino]pro- 30      pane prepared
according to example 13 instead of 1,3-bis(diphenylphosphino)propane, b)
the reaction temperature was [err] instead of [err], and c) the reaction
time was 3.4 hours instead of 3.1 hours. 19.5 g terpolymer was obtained.
The reaction rate was 6.0 kg terpolymer/(g palladium.hour). The terpoly-
mer had an LVN(60) of 1.8 dl/g. 35 Example 24 A carbon
monoxide/ethene/propene terpolymer was prepared in virtually the same
manner as in example 19, but with the following differences: 40      a) the
catalyst solution contained 0.01 mmol of the
2-benzyloxy-1,3-bis[bis(2-methoxyphenyl)phosphi- no]propane prepared
according to example 16 instead of 1,3-bis(diphenylphosphino)propane, b)
the reaction temperature was [err] instead of [err] and c) the reaction
time was 2.5 hours instead of 3.1 hours. 



20.8 g terpolymer was obtained. The reaction rate was 8.7 kg terpolymer/(g
palladium.hour). The terpoly- 45  mer had an LVN(60) of 1.4 dl/g. Example
25 A carbon monoxide/ethene/propene terpolymer was prepared in virtually
the same manner as in example 50 19, but with the following differences: a)
the Catalyst solution contained 0.01 mmol of the
2-propyl-1,3-bis[bis(2-methoxyphenyl)phosphino]-pro- pane prepared
according to example 15 instead of 1,3-bis(diphenylphosphino)propane, b)
the reaction temperature was [err] instead of [err] and c) the reaction
time was 2.2 hours instead of 3.1 hours. 55      12.5 g terpolymer was
obtained. The reaction rate was 5.8 kg terpolymer/(g palladium.hour). The
terpoly- mer had an LVN(60) of 1.8 dug. 8    EP 0 454 270 B1 Example 26 A
carbon monoxide/ethenelpropene terpolymer was prepared in virtually the
same manner as In example 5   19, but witi the following differences: a)
the catalyst solution contained; 135 ml methanol, 2 ml acetone, 0.0045 mmol
palladium acetate, .10           0.09 mmol trifluoroacetic acid, and 0.005
mmol 2-(6-hydroxyhexyl)-1 ,3-bisibis(2-methoxyphenyl)phosphino]propane. b)
the reaction temperature was [err] instead of [err], and c) the reaction
time was 5.7 hours instead of 3.1 hours. 24.5 g terpolymer was obtained.
The reaction rate was 9.0 kg terpolymer/(g palladium.hour). The terpoly- 15
mer had an LVN(60) of 2.4 dl/g. Of the examples 1-26, examples 12-18 and
22-26 are according to the invention. Example 12 relates to the preparation
of a novel dihalide according to the invention that was used in the
preparation of a novel bi- sphosphine according to example 18. Examples
13-18 relate to the preparation of the novel bisphosphines according to the
invention. Examples 22-26 relate to the preparation of carbon
monoxide/ethene/propene ter- 20  polymers using the novel catalyst
compositions according to the invention. Examples 1-11 and 19-21 fall out-
side the scope of the invention. Examples 1-11 relate to the preparation of
the dihalides with the general for- mula [err] which were used in the
preparation of the novel bisphosphines according to examples 13-17.
Examples 19-21 relate to the preparation of carbon monoxide/ethene/propene
polymers using catalyst compositions containing bisphosphines that did not
satisfy the general formula [err]. 25      By means of [err]NMR analysis it
was established that the carbon monoxide/ethene/propene terpolymers
prepared according to examples 19-26 consisted of linear chains in which
the units from carbon monoxide on the one hand and the units from ethene
and propene on the other hand occurred in an alternating arrangement. In
the polymer chains the units from ethene and propene were distributed in a
random manner. The favourable influence on the behaviour of the catalyst
compositions obtained if a bisphosphine having 30 the general formula [err]
is replaced by a bisphosphine having the general formula [err] can be seen
by comparison of the results of examples 19 and 21 (a higher reaction rate
with a higher average molecular weight). The adverse effect on the
behaviour of the catalyst compositions which occurs if a bisphosphine
having the general formula [err] is replaced by a bisphosphine having the
general formula [err] 35  [err] can be seen by comparison of the results of
examples 19 and 20 (a lower reaction rate together with a lower average
molecular weight). The further improvement of the behaviour of the catalyst
compositions which can be achieved by including according to the invention
a bisphosphine having the general formula [err] can be clearly seen from a
comparison of the results of examples 22-26 with those of examples 21 (in
all cases, polymers with a 40  higher average molecular weight were
obtained at a higher reaction rate). 



Claims 45   Claims for the following Contracting States: BE, CH, DE, FR,
GB, IT, Li, NL 1.  Catalyst compositions, characterized in that they
contain a Group Vil metal and a bisphosphine with the general formula [err]
in which R2 represents an aryl group containing at least one alkoxy sub-
stituent at the ortho position relative to the phosphorus atom to which the
aryl group is linked and in which 50      R3 is a divalent bridge group
containing just three carbon atoms in the bridge, of which the central
carbon atom forms part of a -CHR4-group in which R4 represents a monovalent
substituent comprising carbon and hydrogen and optionally oxygen. 2.
Catalyst compositions according to claim 1, characterized In that they
contain the bisphosphine in a quan- 55      tity of 0.5-2 mol per gat Group
VIII metal. 3. Catalyst compositions according to claim 1 or 2,
characterized in that they contain a bisphosphine In which the R2 group is
a phenyl group which contains at least one methoxy substituent in the ortho
position rel- ative to the phosphorus atom to which the phenyl group is
linked. 9    EP 0 454 270 B1 C   L  M   S* Example 26 A carbon
monoxide/ethene/propene terpolymer was prepared in virtually the same
manner as In example 5   19, but with the following differences: a) the
catalyst solution contained: 135 ml methanol, 2 ml acetone, 0.0045 mmol
palladium acetate, 10           0.09 mmol trifluoroacetic acid, and 0.005
mmol 2-(6-hydroxyhexyl)-1.3-bis[(bis(2-methoxyphenyl)phosphino]propane. b)
the reaction temperature was [err] instead of [err], and c) the reaction
time was 5.7 hours instead of 3.1 hours. 24.5 g terpolymer was obtained.
The reaction rate was 9.0 kg terpolymer/(g palladium.hour). The terpoly- 15
mer had an LVN(60) of 2.4 dl/g. Of the examples 1-26, examples 12-18 and
22-26 are according to the invention. Example 12 relates to the preparation
of a novel dihalide according to the invention that was used in the
preparation of a novel bi- sphosphine according to example 18. Examples
13-18 relate to the preparation of the novel bisphosphines according to the
invention. Examples 22-26 relate to the preparation of carbon
monoxide/ethene/propene ter- 20  polymers using the novel catalyst
compositions according to the invention. Examples 1-11 and 19-21 fall out-
side the scope of the invention. Examples 1-11 relate to the preparation of
the dihalides with the general for- mula [err]which were used in the
preparation of the novel bisphosphines according to examples 13-17.
Examples 19-21 relate to the preparation of carbon monoxide/ethene/propene
polymers using catalyst compositions containing bisphosphines that did not
satisfy the general formula [err]. 25      By means of [err]-NMR analysis
it was established that the carbon monoxide/ethene/propene terpolymers
prepared according to examples 19-26 consisted of linear chains in which
the units from carbon monoxide on the one hand and the units from ethene
and propene on the other hand occurred in an alternating arrangement. In
the polymer chains the units from ethene and propene were distributed in a
random manner. The favourable influence on the behaviour of the catalyst
compositions obtained if a bisphosphine having 30  the generalformula [err]
is replaced by a bisphosphine having the general formula (R2)2P-R-P(R2)2
can be seen by comparison of the results of examples 19 and 21 (a higher
reaction rate with a higher average molecular weight). The adverse effect
on the behaviour of the catalyst compositions which occurs if a
bisphosphine having the general formula [err] is replaced by a bisphosphine
having the general formula [err] 35   can be seen by comparison of the
results of examples 19 and 20 (a lower reaction rate together with a lower
average molecular weight). The further Improvement of the hehaviour of the
catalyst compositions which can be achieved by including 



according to the invention a bisphosphine having the general formula
[err]be clearly seen from a comparison of the results of examples 22-26
with those of examples 21 (in all cases, polymers with a 40  higher average
molecular weight were obtained at a higher reaction rate). Claims 45
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, Ll,
NL 1.  Catalyst compositions, characterized in that they contain a Group
Vil metal and a bisphosphine with the general formula [err] in which
represents an aryl group containing at least one alkoxy sub- stituen, at
the ortho position relative to the phosphorus atom to which the aryl group
is linked and in which 50      R3 is a divalent bridge group containing
just three carbon atoms in the bridge, of which the central carbon atom
forms part of a [err]group in which [err] represents a monovalent
substituent comprising carbon and hydrogen and optionally oxygen. 2.
Catalyst compositions according to claim 1. characterized in that they
contain the bisphosphine in a quan- 55      tity of 0.5-2 mol per gat Group
VIII metal. 3. Catalyst compositions according to claim 1 or 2,
characterized in that they contain a bisphosphine in which the R2 group is
a phenyl group which contains at least one methoxy substituent in the ortho
position rel- ative to the phosphorus atom to which the phenyl group is
linked.    EP 0 454270 B1 4.  Catalyst compositions according to claim 3,
characterized in that they contain a bisphosphine in which the [err]group
is a 2-methoxyphenyl group. 5   5.  Catalyst compositions according to one
or more of claims 1-4, characterized in that they contain a bisphos- phine
in which the R3 bridge group is a [err] group. 6.  Catalyst compositions
according to one or more of claims 1-5, characterized in that they contain
a bisphos- phine in which the [err] group is chosen from one of the
following groups: an aryl group such as a phenyl group  an aralkyl group
such as a benzyl group, alkyl groups such as the propyl group, aralkyloxy
groups such as the benzyloxy group or a 2,4,6-trimethylbenzyloxy group, an
alkoxyalkoxy group such as a ethox- ymethoxy group and a hydroxyalkyl group
such as a 6-hydroxyhexyl group. 7.  Catalyst compositions according to one
or more of claims 1-6, characterized in that the Group Vill metal is
palladium. 8.  Catalyst compositions according to one or more of claims
1-7, characterized in that the composition con- tains in addition an anion
of an acid with a pKa of less than 4 in a quantity of 1-100 mol per gat
Group Vil metal. 20  9.  Process for the preparation of polymers,
characterized in that a mixture of carbon monoxide with one or more
olefinically unsaturated compounds is contacted with a catalyst composition
according to one or more of claims 1-8. 10. Process according to claim 9,
characterized in that the monomers are contacted with a solution of the 25
catalyst composition in a diluent in which the polymers are almost or
completely insoluble, such as me- thanol 11. Process according to claim 9
or 10, characterized in that it is carried out at a temperature of
25-[err], a pressure of 2-150 bar and a molar ratio of the olefinically
unsaturated compounds relative to carbon 30      monoxide in the mixture to
be polymerized of 10:1 to 1:10 and that per mol of olefinically unsaturated
com- poundto be polymerized a quantity of catalyst composition is used
which contains 10-7-10-3 gat Group VIII metal. 12. Bisphosphines with the
general formula [err] in which R2 represents an aryl group containing at
least one alkoxy substituent at the ortho position relative to the
phosphorus atom to which the aryl group is linked and in which [err] is an
aryl, an aralkyl, an alkyl, an aralkyloxy or an alkox- yalkoxy group. 13.
Bisphosphines according to claim 12, characterized in that the R2 group is
a 2-methoxyphenyl group and the R4 group is chosen from a phenyl group, a
benzyl group, a propyl group, a benzyloxy group, a 2,4,6-
trimethylbenzyloxy group and an ethoxymethoxy group. 14. Dihalide of the
formula CH2X-CHR4-CH2X, characterized by being
2-(2,4,6-trimethylbenzyloxy)-1 ,3-dibro- mopropane. 



45  15. Processforthe preparation of the dihalide according to claim 14,
characterized in that bromomethyl-2,4,6- trimethylbenzene is reacted with
epibromohydrin. 16. Process for the preparation of bisphosphines according
to claim 12, characterized in that an alkali metal diaryl phosphide with
the general formula MP(R2)2 in which M represents an alkali metal such as
sodium 50      is reacted with a dihalide with the general formula [err] in
which X represents a halogen such as chlorine or bromine. Claims for the
following Contracting State : ES 55   1. A process for the preparation of
catalyst compositions, characterized in that the catalyst compositions are
prepared by combining a Group VIII metal and a bisphosphine with the
general formula (R2)2P-R3-P(R2)2 In which R2 represents an aryl group
containing atleastone alkoxysubstituent atthe ortho position relative to
the phosphorus atom to which the aryl group is linked and in which R3 Is a
divalent bridge group con- taining  just three carbon atoms in the bridge,
of which the central carbon atom forms part of a -CHR4 - 10    EP 0 454 270
B1                         C L M S group in which R4 represents a
monovalent substituent comprising carbon and hydrogen and optionally
oxygen. 5   2. A process according to claim 1, characterized in that the
quantity of the bisphosphine amounts to 0.5-2 mol per gat Group VIII metal.
3. A process according to claim 1 or 2, characterized in that the R2 group
of the bisphosphine is a phenyl group Which contains at least one methoxy
substituent in the ortho position relative to the phosphorus atom to which
the phenyl group is linked. 4. A process according to claim 3,
characterized in that the R2 group of the bisphosphine is a 2-methoxy-
phenyl group. 5. A process according to one or more of claims 1-4,
characterized in that the R3 bridge group of the bisphos- phine is a [err]
group. 6. A process according to one or more of claims 1-5, characterized
in that the R4 group of the bisphosphine is chosen from one of the
following groups: an aryl group such as a phenyl group, an aralkyl group
such as a benzyl group, alkyl groups such as the propyl group, aralkyloxy
groups such as the benzyloxy group 20      or a 2,4,6-trimethylbenzyloxy
group, an alkoxyalkoxy group such as a ethoxymethoxy group and a hy-
droxyalkyl group such as a 6-hydroxyhexyl group. 7. A process according to
one or more of claims 1-6, characterized in that the Group Vil metal is
palladium. 25  8. A process according to one or more of claims 1-7,
characterized in that an anion of an acid with a pKa of less than 4 is
added as an additional catalyst component in a quantity of 1-100 mol per
gat Group VIII metal. 9. Process for the preparation of polymers,
characterized in that a mixture of carbon monoxide with one or more
olefinically unsaturated compounds is contacted with a catalyst composition
obtained by a process according to one or more of claims 1-8. 10. Process
according to claim 9, characterized in that the monomers are contacted with
a solution of the catalyst composition in a diluent in which the polymers
are almost or completely insoluble, such as me- thanol. 35 11. Process
according to claim 9 or 10, characterized in that it is carried out at a
temperature of 25-[err] a pressure of 2-150 bar and a molar ratio of the
olefinically unsaturated compounds relative to carbon monoxide in the
mixture to be polymerized of 10:1 to 1:10 and that permol of olefinically
unsaturated com- pound to be polymerized a quantity of catalyst composition
is used which contains [err] gat Group 40      Vil metal. 12. Process for
the preparation of bisphosphines, characterized in that bisphosphines with
the general for- mula [err] in which R2 represents an aryl group containing
at least one alkoxy substituent at the ortho position relative to the
phosphorus atom to which the aryl group is linked and in 45      which R4
is an aryl, an aralkyl, an alkyl, an aralkyloxy or an alkoxyalkoxy group,
are prepared by reacting an alkali metal diaryl phosphide with the general
formula [err] in which M represents an alkali metal 



such as sodium with a dihalide with the general formula CH2X-CHR4-CH2X in
which X represents a ha- logen such as chlorine or bromine. 50  13. Process
according to claim 12, characterized in that the R2 group is a
2-methoxyphenyl group and the [err] group is chosen from a phenyl group, a
benzyl group, a propyl group, a benzyloxy group, a 2,4,-tri-
methylbenzyloxy group and an ethoxymethoxy group. 14. Process for the
preparation of a dihalide  characterized in that
2-(2,4,6-trimethylbenzyloxy)-1 ,3-dibromo- 55       propane is prepared by
reacting bromomethyl-2,4,6-trimethylbenzene with epibromohydrin.    EP 0
454 270 B1                  1111111111111111111111111 C   L   M   S
Patentanspruiche Patentans'prUche fuir folgende Vertragsstaaten  BE, CH,
DE, FR, GB, IT, Li, NL 5 1.  Katalyhatorzusammensetzungen. dadurch
gekennzeichnet, daM sie sin Metall der Gruppe Vil und ein Bisphosphin der
aligemeinen Formel (R2)2P-R3-P(R2)2 enthalten, in welcher R2 sine
Arylgruppe mit min- destents einem Alkoxysubstituenten in der
ortho-Position in bezug aufdas Phosphoratom, an das die Aryl- gruppb
gebunden ist, darstelit, und in welcher R3 sine zweiwertige Bruckengruppe
mit genau 3 Kohlen- 10      stoffatpmen in der Brucke ist, wovon das
zentrale Kohlenstoffatom einen Tell einer Gruppe -CHR4 bildet, in welcher
R4 einen einwertigen Substituenten, umfassend Kohlenstoff, Wasserstoff und
gegebenenfalls Sauerstoff, darstelit. 2.  Katalysatorzusammensetzungen nach
Anspruch 1, dadurch gekennzeichnet, dal sie das Bisphosphin t5      in
einer Menge von 0,5 bis 2 Mol je Grammatom des Metalls der Gruppe Vil
enthalten. 3. Katalysatorzusammensetzungen nach Anspruch 1 oder 2 , dadurch
gekennzeichnet ,daa sle sin Bisphosphin enthalten, in welchem die Gruppe R2
sine Phenylgruppe ist , die mindestens einen Methoxysubsfituenten in der
ortho-Position in bezug auf das Phosphoratom, an das die Phenylgruppe 20
gebunden ist, aufweist. 4.  Katalysatorzusammensetzungen nach Anspruch 3,
dadurch gekennzeichnet, daR sie sin Bisphosphin enthalten, in welchem die
Gruppe R2 eine 2-Methoxyphenylgruppe ist. 5.  Katalysatorzusammensetzungen
nach einem oder mehreren der Anspruche I bis 4, dadurch gekenn- 25
zeichnet, dalB sie sin Bisphosphin enthalten, in welchem die BrOckengruppe
R3 eine -CHz-CHR4-CH2- Gruppe ist. 6.  Katalybatorzusammensetzungen nach
einem oder mehreren der Anspruche I bis 5, dadurch gskenn- zelchnXt, daB
sie sin Bisphosphin enthalten, in welchem die Gruppe R4 ausgewAhit ist aus
einer der fol- 30      gendepi Gruppen: einer Arylgruppe, wie einer
Phenylgruppe, einer Aralkylgruppe, wie siner Benzylgrup- pe, Alkylgruppen,
wie die Propylgruppe, Aralkyloxygruppen, wie die Benzyloxygruppe oder sine
2,4,6- Trimetjiylbenzyloxygruppe, sine Alkoxyalkoxygruppe, wie sine
Ethoxymethoxygruppe und sine Hydro- xyalkylgruppe, wie sine
6-Hydroxyhexylgruppe. 35 7. Katalysatorzusammensetzungen nach einem oder
mehreren der Ansprflche I bis 6 ,dadurch gekenn- zeichnet, daB das Metall
der Gruppe Vil Palladium ist. 8.  Katalyiatorzusammensetzungen nach einem
oder mehreren der Anspruche 1 bis 7, dadurch gekenn- zeichnet ,daa die
Zusammensetzung aulerdem sin Anion einer Saure mit einem pKa-Wert von
weniger 40      als 4 in einer Menge von 1 bis 100 Mol je Grammatom des
Metalls der Gruppe Vill enthilt. 9. Verfahren zur Herstellung von
Polymeren, dadurch gekennzeichnet ,daM sine Mischung von Kohlenmon- oxid
mit einer oder mehreren olefinisch ungesattigtbn Verbindung(en) mit elner
Katalysatorzusammen- setzung nach einem oder mehreren der Anspruche 1 bis 8
kontaktiert wird. 45 10. Verfahren nach Anspruch 9, dadurch gekennzeichnet,
daM die Monomers mit einer Losung der Kataly- satorztsammensetzung in einem
Verdunnungsmittel, in welchem die Polymers fast oder ganz unloslich sind,
wie Methanol, kontaktiert werden. 11. Verfahren nach Anspruch 9 oder 10,
dadurch gekennzeichnet, daS es bei einer Temperatur von 25 bis 1 50*Cj
einem Druck von 2 bis 150 bar und einem Molverhiltnis von olefinisch
ungesattigten Verbindun- gen in bezugaufdas Kohlenmonoxid in derzu
polymerisierenden Mischungvon 10:1 bis 1:10durchgeffhrt 



wird, urd daB je Mol olefinisch ungesattigter, zu polymerisierender
Verbindung sine Menge an Katalysa- torzusemmensetzung eingesetztwird, die
10-7 bis 10-3 Grammatome des Metalls derGruppe Vil enthalt. 55   12.
Bisphosphine der allgemeinen Formel (R2)P-CH2-CHR4-CH2-P(R2)2, in welcher
R2 sine Arylgruppe dar- stellt, die mindestens einen Alkoxysubstituenten in
der ortho-Position in bezug auf das Phosphoratom, an das die Arylgruppe
gebunden ist, enthalt und in welcher R4 sine Aryl-, Aralkyl-, sine Alkyl-,
sine Aralkyloxy- oder sine Alkoxyalkoxygruppe ist. 12    EP O 454 270 B1
C      L  M   S * 13. Bisphosphine nach Anspruch  12, dadurch
gekennzeichnet, daB  die Gruppe R2 eine 2- Methoxyphenylgruppe bst und die
Gruppe R4 ausgewAhIt ist aus einer Phenylgruppe, einer Benzylgruppe, einer
Propylgruppe, einer Benzyloxygruppe, einer 2,4,6-Trimethylbenzyloxygruppe
und einer s       Ethoximethoxygruppe. 14. Dihalobenid  der  Formel
CH2X-CHR4-CH2X, dadurch  gekennzeichnet,  dal  es  2-(2,4,6-
Trlmethylbenzyloxy)-1 ,3-dibrompropan ist. 10  15. Verfa~ren zur
Herstellung des Dihalogenids nach Anspruch 14, dadurch gekennzeichnet ,dai&
Bromme- thyl-2,it,6-trimethylbenzol mit Epibromhydrin umgesetzt wird. 16.
Verfahren zur Herstsllung.von Bisphosphinen nach Anspruch 12, dadurch
gekennzeichnet, daB ein Alka- Ilmetalldiarylphosphid der allgemeinen Formel
MP(R2)2, in welcher M ein Alkalimetall, wie Natrium, dar- 16      stellt,
mit einem Dihalogenid der aligemeinen Formel CH2X-CHR4-CH2X, in welcher X
ein Halogen, wie Chlor oder Brom, ist, umgesetzt wird. PatentansprOche fur
folgenden Vartragsstaat: ES 1.  Ein Verfahren zur Herstellung von
Katalysatorzusammensetzungen, dadurch gekennzelchnet, dal& die
Katalysatorzusammensetzungen durch Kombinieren eines Metalls der Gruppe Vil
und eines Bisphosphins der allgemeinen Formel (R2)2P R3-P(R2)2, in welcher
R2 eine Arylgruppe mit mindestens einem Alkoxysubstituenten in der
ortho-Position in bezug auf das Phosphoratom, an das die Arylgruppe
gebunden ist, darstelit, und in welcher R3 eine zweiwertige BrOckengruppe
mit genau 3 Kohlenstoffato- 25      men In der Brncke ist, wovon das
zentrale Kohlenstoffatom einen Teil einer Gruppe -CHR4 bildet, in wel- cher
R:t einen einwertigen Substituenten, umfassend Kohlenstoff, Wasserstoff und
gegebenenfalls Sau- erstoff, darstelit, hergestellt werden. 2. Verfahlren
nach Anspruch 1, dadurch gekennzeichnet, daB das Bisphosphin in einer Menge
von 0,5 bis 2 Mol  Grammatom des Metalls der Gruppe Vil eingesetzt wird. 30
3. Verfahien nach Anspruch I oder 2, dadurch gekennzelchnet daB die Gruppe
R2 des Bisphosphins eine Phenyigruppe ist, die mindestens einen
Methoxysubstituenten in der ortho-Position In bezug auf das Phosp-ioratom,
an das die Phenylgruppe gebunden ist, aufwelst. 35  4. Verfahren nach
Anspruch 3, dadurch gekennzeichnet, daB die Gruppe R2 des Bisphosphins eine
2- Methoxyphenylgruppe ist. 5. Verfalren nach einem oder mehreren der
Anspruche I bis 4, dadurch gekennzeichnet, daB die Brflcken- gruppe R3 des
Bisphosphins eine -CH2-CHR4-CH2-Gruppe ist. 40 6. Verfahren nach einem oder
mehreren der Anspruche I bis 5, dadurch gekennzeichnet, daB die Gruppe R4
des Bisphosphins ausgewAhIt ist aus einer der folgenden Gruppen: einer
Arylgruppe, wie einer Phe- nylgruppe, einer Aralkylgruppe, wie einer
Benzylgruppe, Alkylgruppen, wie die Propylgruppe, Aralkyloxygruppen, wie
die Benzyloxygruppe oder eine 2,4,6-Trimethylbenzyloxygruppe, siner Alkoxy-
45      alkoxygruppe, wie eine Ethoxymethoxygruppe, und einer
Hydroxyalkylgruppe, wie emse -Hydroxyhexyl- gruppe. 7. Verfahren nach einem
oder mehreren der Anspriche 1 bis 6 dadurch gekennzeichnet, dal das Metall
der Gruppe Vil Palladium ist. 0  8. Verfahren nach einem oder mehreren
derAnsprOche I bis 1, dadurch gekennzeichnet ,daS einAnion einer Saure tnit
einem pKa-Wert von weniger als 4 in einer Menge von 1 bis 100 Mol je
Grammatom des Metalls der Gruippe Vil zugegeben wird. 



9. Verfahsen zur Herstellung von Polymeren, dadurch gekennzeichnet ,dal
eine Mischung von Kohlenmon- 65      oxid n#t einer oder mehreren
olefinisch ungesa5ttigten Verbindung(en) mit einer Katalysatorzusammen-
setzung nach einem oder mehreren der AnsprOche 1 bis 8 kontaktiert wird.
10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, daf& die Monomers
mit einer Losung der Kataly- satorzusammensetzung in einem
Verdunnungsmittel, in welchem die Polymers fast oder ganz unloslich 13    *
C   L   M   S sind, wie Methanol, kontaktiert werden. 11. Verfahren nach
Anspruch 9 oder 10, dadurch gekennzeichnet, dall es bei elner Temperatur
von 25 bis 5       1500C; einem Druck von 2 bis 150 bar und einem
MolverhAltnis von olefinisch ungesAttigten Verbindun- gen in pezug auf das
Kohlenmonoxid in derzu polymerislerenden Mischung von 10:1 bis 1:10
durchgefflhrt wird ujid daB je Mol olefinisch ungesattigter, zu
polymerisierender Verbindung eine Menge an Katalysa- torzus nmmensetzung
oingesetzt wird, die 10-7 bis 10-3 Grammatome des Metalls der Gruppe Vil
enthflt. 10 12. Verfahren zur Herstellung von Bisphosphinen, dadurch
gekennzeichnet, dal Bisphosphine der allgemei- nen Fsrmel
(R2)P-CH2-CHR4-CH2-P(R2)2, in welcher R2 sine Arylgruppe darstelft, die
mindestens eonen Alkoxysubstituenten in der ortho-Position in bezug aufdas
Phosphoratom, an das die Arylgruppe gebun- den ist, enthilt und in welcher
R4 eine Aryl-, Aralkyl-, eine Alkyl-, sine Aralkyloxy- oder sine Alkoxyalk-
oxygruppe ist, durch Umsetzen sines Alkalimetalldiarylphosphids der
allgemeinen Formel MP(R2)2, in 15      welcher M sine Alkalimetall, wie
Natrium ist, mit einem Dihalogenid der allgemeinen Formel CH2X- CHR4I-CH2X,
wobel X eln Halogen, wie Chlor oder Brom ist, hergestellt werden. 13.
Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB die Gruppe R2 sine
2-Methoxyphenylgruppe Ist und die Gruppe R4 ausgewAhlt ist aus einer
Phenyigruppe, einer Benzylgruppe, einer Propylgruppe, 20      einer
Benzyloxygruppe, elner 2,4,6-Trimethylbenzyloxygruppe und einer
Ethoxymethoxygruppe. 14. Verfahren zur Herstellung eines Dihalogenids,
dadurch gekennzeichnet, daB 2-(2,4,8- Trimethylbenzyloxy)-1,3-dibrompropan
durch Umsetzen von Brommethyl-2,4,6-trimethylbenzol mit Epibromhydrin
hergestelit wird. 25 Revendications Revendications pour les Etats
contractants sulvants: BE, CH, DE, FR, GB, IT, Li, NL 30  1.  Compositions
catalytiques, caract6risees en ce qu'elles renferment un metal du groups
Vill et une bis- phosphine presentant la formule g6nerale (R2)2P-R3-P(R2)2
dans laquelle R2 represente un groups aryle renferinant au moins un
substituant alkoxy en position ortho par rapport A l'atome de carbons
auquel le groupO aryle est li et dans laquelle R3 est un groups pontant
bivalent renfermant uniquement 3 atomes de carbone dans le pont, dont
l'atome de carbons central fait partie d'un groups -CHR4-, dans lequel R4
35      representb un substituant monovalent comportant du carbons, de
l'hydrogene et, le cas ech6ant de l'oxy- gene. 2.  Compositions
catalytiques selon la revendication 1, caracterisees en ce qu'elles
renferment la biephos- phine on une quantite de 0,5 A 2 moles par
atome-gramme metal du groups Vill. 40 3.  Compositions catalytiques selon
la revendication 1 ou 2, caracterisees en ce qu'elles renferment une bis-
phosphine dans laquelle Is groups R2 est un groups phenyle qui renferme au
moins un substituant me- thoxy en position ortho par rapport a I'atome de
phosphore auquel le groups phenyle est 116. 45  4.  Compositions
catalytiques selon la revendication 3, caracterisees en ce qu'elles
contiennent une bisphos- phine dans laquelle le groups R2 est un groups
2-methoxyphenyle. 5. Compositions catalytiques selon une ou plus des
revendications I a 4, caracterisees en co qu'elles ren- ferment une
bisphosphine dens laquelle le groups pontant R3 est un groups
-CH2-CHR4-CHz. 6.  Compqsitions catalytiques selon uno ou plus d'une des
revendications I A 5, caract~risess en ce qu'elles contisenent une
bisphosphine dans laquelle R4 est choisi parmi l'un des groupes suivants:
un group. aryle tel qu'4in groups phenyle, un groupe aralkyle tel qu'un
groups benzyle, des groupes alkyloly tels que le groupe propyle, des
groupes aralkyle tels que le groups benzyloxy ou bien un groups
2,4,6-tilmethylben- 55      zyloxyi un groups alkoxyalkoxy tel quyun groups
ethoxymethoxy et un groups hydroxyalkyle tel qu'un grou- 



pe 6-hfdroxyhexyle. 7. Compositions catalytiques selon une ou plus d'une
des revendications 1 A 6, caracterisess en ce que le metal du groups Vil
est le palladium. 14    EP 0 454 270 B1                   c   L  M S 8.
Compositions catalytiques selon une ou plus d'une des revendications I A 7,
caracterisbes en ce que la composition renferme en outre un anion d'un
acide presentant un pKa inf6rieur A 4 dans une quantit6 de 1 a 10p moles
par atome-gramme m~tal du groupe Vill. 9.  Proc646 pour la preparation de
polym~res, caract6rise en ce qu'un melange de monoxyde de carbone avec ugn
ou plus d'un compos6 a insaturation olefinique est mis en contact avec une
composition cataly- tique sielon une ou plus d'une des revendications I A
8. 10. Proc6&a. selon la revendication 9, caracterise en ce que les
monomeres sont mis en contact avec une solutionade la composition
catalytique dans un diluant dens lequel les polymbres sont presque ou
comple- toment insolubles, tels que le m6thanol. 11. Procede selon la
revendication 9 ou 10, caracterise en ce qu'il est mis en oeuvre A une
temperature de 25 A 1500C, sous une pression de 2 A 150 bars et avec un
rapport molaire des composes A insaturation 15      olefinique par rapport
au monoxyde de carbone dans le melange devant etre polymerise, de 10:1 A
1:10 et que' par mole de compose A insaturation olefinique devant etre
polymerise, on utilise une quantite de composition catalytique qul renferme
10-7 a 10 3 atome-gramme de metal du groupe Vill. 12. Blsphosphines
correspondent a la formule generale (R2)2P-CH2-CHR4-CH27P(R2)2 dans
laquelle R2 re- 20      presente un groupe aryle renfermant au moins un
substituant alkoxy en position ortho par rapport A l'ato- me de phosphore
auquel le groupe aryle est lie et dans laquelle R4 est un groupe aryle,
aralkyle, alkyle, J            earalkyloxy ou alkoxyalkoxy. 13.
Bisphosphines selon la revendication 12, caracterisees en ce quo le groupe
R2 est un groupe 2-methoxy- 25      phenyle et quo le groupe R4 est choisi
parmi un groupe phenyle, un groupe benzyle, un groupe propyle, un groupe
benzyloxy, un groupe 2,4.6-trimethylbenzyloxy et un groupe ethoxymethoxy.
14. Dihalop6nure de la formule CH2X-CHR4-CH2X, caracterisb en ce que c'est
du 2-(2,4,6-trim6thylbenzy- loxy)-1!,3-dibromopropane. 30 15. Procede pour
la prepration du dihalog~nure selon la revendication 14, caracterise en ce
quo. l'on fait agir le broriro6thyl-2,4,6-trim6thylbenzene avec de
l'epibromohydrine. 16. Proc6dA pour la preparation de bisphosphines selon
la revendication 12, caracterise en ce qu'un diaryl 35      phosphure de
mbtal alcalin correspondant A la formule generale MP(R2)2 dens laquelle M
represente un mbtal alcalin tel que le sodium est mis A rdagir avec un
dihalogenure de la formule generale CH2X-CHR4- CH2X dans laquelle X
represente un halogene tel que du chlore ou du brome. Revendications pour
l'Etat contractant suivant: ES 40 1.  Un proced6 pour la preparatlon de
compositions catalytiques, caracterise en ce que les compositions ca-
talytiques sont preparbes on combinant un m~tal du groupe Vil et une
bisphosphine presentant la formule generale (R2)2P-R3-P(R2)2 dans laquelle
R2 represents un groupe aryle renfermant au moins un substi- tuant alkoxy
en position ortho par rapport a l'atorne de carbone auquel le groupe aryle
est 1ie et dens la- 45      quelle R3 est un groupe pontant bivalent
renfermant uniquement 3 atomes de carbone dans le pont, dont l'atome de
carbone central fait partie d'un groupe -CHR4-, dans lequel R4 represente
un substituant mo- novalent comportant du carbone, de l'hydrogene et, le
cas echeant de l'oxygene. 2.  Un prcbr.dA selon la revendication 1,
caracterisb en ce quo la quantitA de bisphosphine s'616ve A 0,5 A 2 mole
par atome-gramme de metal du groupe Vill. 3.  Un pro6bdb selon la
revendication I ou 2. caracterise en ce que le groupe R2 de la bisphosphine
eot un un groupe phbnyle qui renferme au moins un substituant methoxy en
position ortho par rapport A l'atome de phdsphore auquel le groupe phenyle
est Mi. 55   4.  Un prodoed selon la revendication 3, caracterise en ce quo
le groupe R2 de la bisphosphine est un groupe 2-metlioxyphenyle. 



5. Un procede selon une ou plus d'une des revendications 1 A 4, caracterisb
en ce que le groupe pontant R3 de la bisphosphine est un groups
-CH27CHR4-CH2-. 15    6.  Un prdcede selon une ou plus d'une des
revendications 1 a 5, caracterise en ce que le groups R4 de la bisphosphine
est choisi parmi l'un des groupes suivants: un groupe aryle tel qu'un
groups phenyle, un groupj aralkyle tel qu'un groupe benzyle, des groupes
alkyle tels que le groups propyle, des groupes 5       aralkylbxy tels que
le groups benzyloxy ou bien un groups 2,4,6-trimethylbenzyloxy, un groups
alkoxy ilkoxytel qu'un groups ethoxymbthoxy et un groupespydroxyalkyle tel
qu'un groups 6-hydroxyhexy- le. 7.  Un prapchd: selon une ou plus d'une des
revendications 1 A 6, caracterisees en ce quo le metal du groups 10
Vil esi le palladium. 8.  Un procede selon une ou plus d'une des
revendications 1 A 7, caracterise en ce qu'un anion d'un acide presentant
un pKa inf6rieur A 4 est ajoute en tant qus composant catalytique
supplementaire en une quan- tite de I a 100 moles par atome-gramme de metal
du groups Vill. 15  9. Procede pour la preparation de polymbres,
caracterise en ce qu'un melange de monoxyde de carbons avec uh ou plus d'un
compose A insaturation olefinique est mis en contact avec une composition
cataly- tique selon une ou plus d'une des revendications 1 A 8. 10. Procede
selon la revendication 9, caracterise en ce quo les monomeres sont mis en
contact avec une 20      solution de la composition catalytique dans un
diluant dans lequel les polymbres sont presque ou comple- tement
insolubles, tels que le methanol. 11. Procede selon la revendication 9 ou
10, caracterise en ce qu'il est mis en oeuvre A une tbmperature de 25 A
150C, sous une pression de 2 A 150 bars et avec un rapport molaire des
composes A insaturation 25      olefinique par rapport au monoxyde de
carbone dans le mblange devant Otre polymbrise, de 10:1 A 1:10 et quo, par
mole de compose A insaturation ol6finique devant etre polymerise, on
utilise une quantite de compdsition catalytique qui renferme 10-7 A 1 0-^
atome-gramme de metal du groups Vill. 12. Procede pour la preparation de
bisphosphines, caracteris6 en ce que des bisphosphines presentant la 30
formule0 generale (R2)2P-CH2-CHR4-CH2P(R2)2 dans laquelle R2 represento un
groups aryle renfermant au moins un substituant alkoxy en position ortho
par rapport a l'atoms de phosphors auqusl le groups aryle Ost lid et dans
laquelle R4 est un groupe aryle, aralkyle, alkyle, aralkyloxy ou
alkoxyalkoxy, sont pre- pares en faisant reagir un diaryl phosphure de
metal alcalin de formule generale MP(R2)2 dans laquelle M reprisente un
metal alcalin tel que le sodium avec un dihalogenure de formulo ginerale
CH2X-CHR- 35      CH2X dans laquelle X represente un halogbne tel quo du
chlore ou du brome. 13. Procede selon la revendication 12, caracterise en
ce que en ce quo Is groups R2 est un groups 2-mA- thoxyphenyle et quo le
groups R4 est choisi parmi un groups phhnyle, un groups benzyle, un groups
pro- pyle, un groups benzyloxy, un groupe 2,4,6-trimethylbenzyloxy et un
groups ethoxymethoxy. 40 14. Procede selon la preparation d'un dihalogenure
caracterise en que ce du 2-(2,4,6-trimethylbenzyloxy)- 1 ,3-dibromopropane
est prepare par reaction avec du bromoethyl-2,4-6-trimethylbenzene avec de
la Api- bromohydrine. 45 50 16    


