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after the polymer suspension has left the reactor and cannot be removed by
washing the reactor with dilu- The invention relates to novel catalyst
composi-  ent. In some cases the reactor fouling can be very se- tions
which are suitable for use in the preparation of  rious and can in extreme
cases amount to about 50%, polymers of carbon monoxide with one or more
ole-   5   which means that only about 50% of the prepared finically
unsaturated compounds.                   polymer leaves the reactor in the
form of a suspen- It Is known that linear polymers of carbon monox-  sion,
while about 50% remains behind as a deposit on ide with one or more
olefinically unsaturated com-  the reactor components. This phenomenon can
form pounds, in which polymers the units originating from  a serious
obstacle to the application of the polymeri- carbon monoxide on the one
hand and the units orig-  10  zation on a commercial scale. inating from
the olefinically unsaturated compounds   During an investigation by the
Applicant into this on the other hand occur in a substantially alternating
subject, it was recently found that reactor fouling can arrangement, can be
prepared by contacting the     be combated by, before contacting the
monomers monomers at elevated temperature and pressure with  with the
catalyst solution, suspending a solid material a solution of a catalyst
composition in a diluent in  15  in the diluent in a quantity given by the
formula a [err] which the polymers are insoluble or virtually insolu-
100xbxc, where a is the number of grams of the solid ble, which catalyst
composition contains a Group VIII  material per litre diluent, b Is the
number of metres of metal and a bis- or tetrakisphosphine of the general
the average particle size of the solid material and c formula [err] or
[err], in which [err] and [err]  Is the number of kg/[err] of the bulk
density of the solid represent identical or different optionally
polar-substi-  20  material. tuted hydrocarbon groups, in which [err] is a
divalent or-  In the course of continued research by the Appli- ganic
linking group which connects the two phos-   cant into this subject,
anothermeasure has now been phorus atoms with each other and has a
structure  found by which reactor fouling can be effectively com- such that
there are at least two carbon atoms be-  bated, which measure can be
applied alone or In com- tween the two phosphorus atoms and in which R4 is
25  bination with the above-described measure relating a quadrivalent
organic linking group which connects  to the suspension of a solid material
In the diluent. the four phosphorus atoms with each other and has  The
measure now found Is in essence that in the cat- a structure such that
there are at least two carbon  alyst compositions containing a bisphosphine
of the atoms between each two phosphorus atoms.           general formula
[err]   or a tetrakisphosphine of During the polymerization the polymers
are ob-  30  the general formula [err] the bisphosphine or tained in the
form of a suspension in the diluent. Hi-  tetrakisphosphine Is replaced by
a hexakisphosphine therto, the preparation of the polymers has mainly  of
the general formula [err]   in which [err] and [err] been done batchwise.
Batchwise preparation of the  have the meanings indicated above and [err]
is a hex- polymers takes place by Introducing the catalyst com-  avalent
organic linking group which links the six phos- position into a reactor
containing diluent and mono-  35  phorus atoms with each other and has a
structure mers and which is at the desired temperature and   such that
there are at least two carbon atoms be- pressure. As polymerization
proceeds, the pressure  tween each two phosphorus atoms. drops, the
concentration of the polymers in the diluent  Catalyst compositions which
contain a Group VIII increases and the viscosity of the suspension rises.
metal and a hexakisphosphine of the general formula As a rule,
polymerization is continued until the viscos-  40  [err] are novel. ity of
the suspension has reached such a high value   The present patent
application therefore relates that continuation of the process would create
difficul-  to novel catalyst compositions which contain a Group ties, Inter
alia in connection with heat removal. If de-  VIII metal and a
hexakisphosphine of the general for- sired, the batchwise polymer
preparation can be car-  mula [err]   In which [err] and [err] represent
identi- ried out keeping not only the temperature constant but  45  cal or
different optionally polar-substituted hydrocar- also the pressure constant
by adding monomers to   byl groups and in which [err] is a hexavalent
organic the reactor during the polymerization. The polymeri-  linking group
which connects the six phosphorus zation is, as a rule, terminated by
cooling the reaction  atoms with each other and has a structure such that
mixture to room temperature and releasing the pres-  there are at least two
carbon atoms between each sure. The polymer suspension is then drawn out of
50  two phosphorus atoms. the reactor and the reactor is washed with
diluent.   The patent application further relates to the use A problem with
the above-described polymer     of these catalyst compositions in the
preparation of preparation is reactor fouling. During the polymeriza-
polymers of carbon monoxide with one or more ole- tion, some of the formed
polymers deposit on reactor  finically unsaturated compounds. components
below the surface of the liquid, such as   55  A number of the
hexakisphosphines of the gen- the reactor wall, the baffles, the stirrer
shaft, the stir-  eral formula [err] which are eligible for use In rer
blades, the cooling and heating coils and the dip  the catalyst
compositions of the invention are, more- tubes. These polymer deposits
remain in the reactor  over, novel compounds. The present patent applica- 2



3                   EP0456317B1                     4 tion also relates to
these novel compounds and to  matic nitro compounds such as nitrobenzene
and 2,4- their preparation. The hexahalides obtained as by-
dinitrotoluene. 1,4-benzoquinone and 1,4-naphtho- products in the
preparation of the novel hexakisphos-  quinone are preferred. The quantity
of organic oxid- phines are also novel compounds. The patent appli-  izing
agent used preferably amounts to 5-5,000 and cation finally relates to
these novel hexahalides and   5   in particular 10-1,000 mol per g.atom
Group VIII met- their preparation.                                 al.
Group VIII metals are understood in this patent    In the catalyst
compositions of the invention, the application to be the noble metals
ruthenium, rho-  hexakisphosphine is preferably present In a quantity dium,
palladium, osmium, iridium and platinum, as  of 0.1-1.0 and in particular
0.2-0.5 mol per g.atom well as the iron group metals iron, cobalt and
nickel.  10   Group VIII metal. In the hexakisphosphines the In the
catalyst compositions of the invention, the  groups [err] and [err] are
preferably Identical aryl groups Group Vill metal is preferably selected
from palla-  which contain at least one alkoxy substituent at the dium,
nickel and cobalt. Palladium is particularly pre-  ortho position relative
to the phosphorus atom to ferred as Group VIII metal. The Group VIII metal
is  which the aryl group is linked. An alkoxy-substituted preferably
incorporated in the catalyst compositions   15  aryl group of this kind
will be referred to further in this in the form of a salt of a carboxylic
acid, in particular  patent application as an [err] group. Examples of
[err] in the form of an acetate. In addition to a Group VIII  groups are
the 2-methoxyphenyl group, the 2,4-di- metal and a hexakisphosphine, the
catalyst composi-  methoxyphenyl group, the 2,6-dimethoxyphenyl tions of
the invention also preferably contain an anion  group and the
2,4,6-trimethoxyphenyl group. Hexaki- of an acid with a pKa of less than 4
and In particular  20  sphosphines are preferred in which the [err] group
is a an anion of an acid with a pKa of less than 2. Exam-  2-methoxyphenyl
group. Hexakisphosphines are also pies of acids with a pKa of less than 2
are mineral  preferred in which the [err] linking group consists of a acids
such as sulphuric acid and perchloric acid, sul-  benzene ring having as
substituents on the 1-, 3- and phonic acids such as methanesulphonic acid,
trifluor- omethanesulphonic acid and para-toluenesulphonic  25  5-posiions
a [err]     group (2-(methy- acid and halogen carboxylic acids such as
trichloroa-  leneoxy)trimethylene) which Is linked to the benzene cetic
acid, difluoroacetic acid and trifluoroacetic acid.  ring via the
(methyleneoxy) carbon atom labelled with A sulphonic acid such as
para-toluenesulphonic acid  * and which benzene ring optionally contains
methyl and a halogen carboxylic acid such as trifluoroacetic  groups as
substituents at the 2-, 4- and 6-positions. acid are preferred. The anion
can be incorporated in  30  Hexakisphosphines of the general formula the
catalyst either in the form of a compound from  [err] in which the linking
group [err] has the which the desired anion splits off or in the form of a
meaning indicated above are novel. The present pa- mixture of compounds
from which the desired anion  tent application also relates to these novel
com- is formed by Interaction. As a rule, the anion is incor-  pounds and
to the preparation thereof. The prepara- porated in the catalyst
compositions in the form of an   35  tion of these compounds can take place
by the reac- acid. If desired, the anion can also be incorporated In  tion
of an alkali metal diaryl phosphide of the general the catalyst
compositions in the form of a main group  formula [err] in which M
represents an alkali metal metal salt or a non-noble transition metal salt
of the  such as sodium, with a hexahalogen compound con- corresponding
acid. If an anion of a carboxylic acid is  sisting of a benzene ring
containing as substituent at chosen, its incorporation in the catalyst
compositions   40  the 1-, 3- and 5-positions a [err] group can be in the
form of the acid or In the form of a der-  in which X represents a halogen
such as chlorine or ivative thereof, such as an alkyl or aryl ester, an
bromine and which benzene ring can, if desired, con- amide, an imide, an
anhydride, an ortho-ester, a lac-  tain methyl groups as substituents at
the 2-, 4- and tone, a lactam or an alkylidene dicarboxylate. The
6-positions. The alkali metal diaryl phosphides required anion is
preferably present in the catalyst composi-  45  forthe synthesisofthe
novel hexakisphosphines can be tions in a quantity of 1-100 and in
particular 2-50 mol  obtained by the reaction in liquid ammonia of an
alkali perg.atom of Group VIII metal. Besides its application  metal M with
a trisphosphine of the general formula as a separate component, the anion
of an acid with a  [err]. The preparation of the halogen compounds re- pKa
of less than 4 can also be present in the catalyst  quired forthe synthesis
of the novel hexakisphosphines because, for example, palladium
trifluoroacetate or  50  can take place starting from mesitylene by
converting palladium para-tosylate was used as Group VIII metal  this
compound by halogenation, forexamplewith N-bro- compound.
mosuccinimide, into 1,3,5-tris(halomethyl)benzene and Besides a Group VIII
metal, a hexakisphosphine  then reacting this compound with an
epihalohydrin and, optionally, an anion of an acid with a pKa of less  such
as epibromohydrin. The 1,3,5-tris[(1,3-dihalo-2- than 4, the catalyst
compositions of the invention may  55   propoxy)methyl]benzenes obtained
are novel. The also contain an organic oxidizing agent. Examples of  patent
application also relates to these novel com- suitable organic oxidizing
agents are 1,2- and 1,4-qui-  pounds and to their preparation. The halogen
com- nones, aliphatic nitrites such as butyl nitrite and aro-  pounds
needed for the preparation of the novel hex- 3    
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also be prepared by halomethy-  be polymerized a quantity of catalyst
composition is lation of mesitylene with, for example, paraformaide-  used
which preferably contains [err] to [err] and In hyde and hydrobromic acid,
followed by reaction of  particular [err] to [err] g.atom Group VIII metal.
the  thus  obtained  1,3,5-tris(halomethyl)-2,4,6-    The preparation of
the polymers is preferablycar- trimethylbenzene with an epihalohydrin such
as epi-   5   ried out at a temperature of 25 to [err] and a pres-
bromohydrin. The 1,3,5-tris[(1,3-dihalo-2-propoxy)me-  sure of 2 to 150 bar
and in particular at a temperature thyl]-2,4,6-trimethylbenzenes obtained
are novel.  of 30 to [err] and a pressure of 5 to 100 bar. The The present
patent application also relates to these  molar ratio of the olefinically
unsaturated compounds novel compounds and to their preparation.
relative to carbon monoxide In the mixture to be poly- As novel compounds
according to the Invention,  10  merized is preferably 10:1 to 1:10 and in
particular 5:1 the following compounds can be mentioned:         to 1:5. a)
1,3,5-tris[(1,3-dibromo-2-propoxy)methyl]ben-  The invention will now be
illustrated with refer- zene that was prepared by the reaction of 1,3,5-
ence to the following Examples. tris(bromomethyl)benzene with
epibromohydrin, b) 1,3,5-tris[(1,3-dibromo-2-propoxy)methyl]-2,4,   15
Example 1 6-trimethylbenzene that was prepared by the re- action of
1,3,5-tris(bromomethyl)-2,4,6-trimethyl-  1,3,5-tris(bromomethyl)benzene
was prepared benzene with epibromohydrin,                   as follows. A
mixture of 0.5 mol mesitylene, 1.6 mol c)
1,3,5-tris[(1,3-bis(bis(2-methoxyphenyl)phos-  N-bromosuccinimide, 50 mg
dibenzoyl peroxide and phino)-2-propoxy)methyl]benzene that was pre-  20
1.3 litre tetrachloromethane was boiled under reflux pared by reacting
sodiumdi(2-methoxyphe-      while being stirred and irradiated with a 375
Watt pho- nyl)phosphide, obtained by the reaction in liquid  tographic
lamp. After cooling and filtration, the reac- ammonia  of sodium  with
tris(2-methoxy-      tion mixture was washed successively with an aqu-
phenyl)phosphine, with the novel hexahalo com-  eous sodium bicarbonate
solution and twice with wa- pound mentioned under a), and             25
ter, dried above magnesium sulphate and concentrat- d)
1,3,5-tris[(1,3-bis(bis(2-methoxyphenyl)phos-  ed to 400 ml. Petroleum
etherwith a boiling range be-
phino)-2-propoxy)methyll-2,4,6-trimethylbenzene  tween 60 and [err] was
then added and the mixture that was prepared by reacting sodiumdi(2-me-
was stored at [err]. The crystals that were formed thoxyphenyl)phosphide,
obtained as mentioned   were filtered off and purified by repeated
crystalliza- under c), with the novel hexahalo compound   30  tion from a
mixture of trichloromethane and petroleum mentioned under b).
ether. Yield of 1,3,5-tris(bromomethyl)benzene: 40 g The polymerization
using the catalyst composi-  (23%). tions of the invention is carried out
by contacting the monomers at elevated temperature and pressure with
Example 2 a solution of the catalyst composition in a diluent in  35 which
the polymers are insoluble or almost insoluble.
1,3,5-tris(bromomethyl)-2,4,6-trimethylbenzene As diluent, lower alcohols
such as methanol are very  was prepared as follows. To a mixture of 12.0 g
(0.10 suitable. As olefinically unsaturated compounds that,  mol)
mesitylene, 10.0 g (0.33 mol) paraformaldehyde using the catalyst
compositions of the invention, can  and 50 ml 99.7% glacial acetic acid was
rapidly added be polymerized with carbon monoxide, compounds  40  70 ml of
a 31% solution of hydrobromic acid in acetic consisting exclusively of
carbon and hydrogen as well  acid. The mixture was heated in a period of 1
hour to as compounds which, in addition to carbon and hydro- [err] and
maintained at this temperature for 8 hours. gen, contain one or more
hetero-atoms are eligible.  After cooling the mixture, the solid material
was fil- The catalyst compositions according to the invention  tered off
and washed with pentane. Yield of 1,3,5- are preferably applied for the
preparation of polymers  45  tris(bromomethyl)-2,4,6-trimethylbenzene was
36.3 of carbon monoxide with one or more olefinically un-  g (91%). By
using the mother liquor in a subsequent saturated hydrocarbons. Examples of
suitable hydro-  preparation, the yield could be enhanced to almost carbon
monomers are ethene, propene, butene-1,    100%. hexene-1, octene-1,
styrene, cyclopentene, norbor- nene and dicyclopentadiene. The catalyst
composi-  50  Example 3 tions of the invention are in particular very
suitable for application in the preparation of copolymers of carbon
1,3,5-tris[(1,3-dibromo-2-propoxy)methyl]benzene monoxide with ethene and
in the preparation of ter-  was prepared as follows. A mixture of 24.6 g
(0.18 polymers of carbon monoxide with ethene and with  mol)
epibromohydrin, 20.22 g (0.0567 mol) of the an [err]-olef in, in particular
propene.         55   1,3,5-tris(bromomethyl)benzene prepared according The
quantity of catalyst composition used in the  to Example 1 and 20 mg
mercury dichloride was heat- preparation of the polymers may vary within
wide lim-  ed for 9 hours at [err]. Afteradding 3.4 g (0.024 mol) its. Per
mol of olefinically unsaturated compound to  epibromohydrin, the mixture
was heated for a further 4    
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excess epibromohydrin was  benzene prepared according to Example 4 instead
of distilled off under reduced pressure. Yield of 1,3,5-  1 ,3,5-tris[(1
,3-dibromo-2-propoxy)methyl]benzene. tris[(1
,3-dibromo-2-propoxy)methyl]benzene was 37  Yield of 1 ,3,5-tris[(1
,3-bis(bis(2-methoxyphenyl)phos- g (85%).
phino)-2-propoxy)methyl]-2,4,6-trimethylbenzene 5   was 95%. Example 4
Example 7 1 ,3,5-tris[(1 ,3-dibromo-2-propoxy)methyl]-2,4,6-
trimethylbenzene was prepared as follows. A mixture  A carbon
monoxide/ethene/propene terpolymer of 9.27 g epibromohydrin, 7.5 g of the
1,3,5-tris-  10   was prepared as follows. Into a stirred autoclave with
(bromomethyl)-2,4,6-trimethylbenzene prepared ac-  a capacity of 300 ml was
introduced a catalyst solu- cording to Example 2 and 10 mg mercury
dichloride  tion comprising: was heated for 12 hours at [err]. The reaction
mix-  135 ml methanol, ture was cooled and washed with pentane. Yield of  4
ml acetone, 1,3,5-tris[(1,3-dibromo-2-propoxy)methyl]-2,4,6-trime-   15
0.009 mmol palladium acetate, thylbenzene was 13,2 g (100%).
0.19 mmol trifluoroacetic acid, and 0.01 mmol 1
,3-bis[bis(2-methoxyphenyl)phosphino] Example 5
propane. The air in the autoclave was driven out by pres-
1,3,5-tris[(1,3-bis(bis(2-methoxyphenyl)phosphino)-  20  surizing the
autoclave with carbon monoxide to a 2-propoxy)methyl]benzene was prepared
as follows.  pressure of 50 bar followed by releasing the pressure (All
steps were carried out under argon.) To 125 ml  and then repeating these
steps two more times. After dry ammonia which was maintained at [err] was
the autoclave had been brought to [err], 25 bar car- added 0.4 g (17.5
mmol) sodium, 3.1 g (8.75 mmol)  bon monoxide was forced in, then 10 bar
propene and tris(2-methoxyphenyl)phosphine and 12.5 ml tetrahy-  25
finally 15 bar ethene. During the polymerization the drofuran dried over
sodium. After stirring for 6 hours  pressure in the autoclavewas maintained
at52 bar by at [err],  0.467 g (8.75 mmol) ammonium chloride  forcing In a
1:1 carbon monoxide/ethene mixture. Af- was added. After 30 minutes 4.3
mmol of the 1,3,5-  ter 8.2 hours the polymerization was terminated by
tris[(1,3-dibromo-2-propoxy)methyl]benzene pre-   cooling to room
temperature and releasing the pres- pared according to Example 3 and
dissolved in 50 ml  30  sure. tetrahydrofuran was added. After evaporation
of am-   A polymer suspension was obtained which con- monla, the reaction
mixture was purified as follows  tained 12.3 g terpolymer. 12.4 g
terpolymer remained (purification procedure 1). The solvent was removed
behind in the autoclave, so that the reactor fouling in under reduced
pressure. The solid material remaining  this case was behind was dissolved
in 50 ml dichloromethane and   35          12.4 washed with 50 ml of a 5%
aqueous solution of am-            12.3 + 12.4 x 100 = 50% monium chloride.
The solvent was then removed and  The reaction rate was 3.1 kg
terpolymer/(g palladium- 50 ml tetrahydrofuran was added. The solution was
hour). filtered, concentrated to 10 ml and 50 ml methanol was added,
causing the hexakisphosphine to precip-  40   Example 8 itate. Yield of
1,3,5-tris[(1 ,3-bis(bis(2-methoxyphenyl)
phosphino)-2-propoxy)methyl]benzene was 1.2 g        A carbon
monoxide/ethene/propene terpolymer (48%).
was prepared in substantially the same way as in Ex- If desired, the
reaction mixture can also be puri-  ample 7, but with the following
differences: fied as follows (purification procedure 2). 50 ml die-  45  a)
the catalyst solution contained 0.01 mmol thyl ether is added to the
reaction mixture and the  [(1,3-bis(bis(2-methoxyphenyl)phosphino)-2-pro-
suspension is centrifuged for 5 minutes at 3300 rpm.  poxy)methyl]benzene
instead of 1,3-bis[bis(2- After concentration of the solution, methanol is
add-  methoxyphenyl)phosphino]propane, ed, causing the hexakisphosphine to
precipitate.      b) the reaction temperature was [err] instead of 50
[err], and Example 6                                             c) the
reaction time was 3.5 hours instead of 8.2 hours. 1
,3,5-tris[(1,3-bis(bis(2-methoxyphenyl)phosphino)-  A polymer suspension
was obtained which con- 2-propoxy)methyl]-2,4,6-trimethylbenzene was pre-
tained 10.0 g terpolymer. 7.9 g terpolymer remained pared in substantially
the same way as the 1,3,5-  55  behind In the autoclave, so that the
reactor fouling in tris[(1,3-bis(bis(2-methoxyphenyl)phosphino)2-propoxy)
this case was 44%. The reaction rate was 5.3 kg ter- methyllbenzene in
Example 5, but using the 1,3,5-  polymer/(g palladium.hour). tris[(1
,3-dibromo-2-propoxy)methyl]-2,4,6-trimethyl- 5    
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Of the Examples 1-11, Examples 3-6, 10 and 11 are according to the
invention. Examples 3-4 relate to A carbon monoxide/ethene/propene
terpolymer   the preparation of novel hexahalogen compounds was prepared in
substantially the same way as in Ex-  which were used in the preparation of
the novel hex- ample 7, but with the following differences:  5
akisphosphines according to Examples 5 and 6. Ex- a) the catalyst solution
contained 0.005 mmol 1,4-  amples 10 and 11 relate to the preparation of
carbon bis[(1 ,3-bis(bis(2-methoxyphenyl)phosphino)-
monoxide/ethene/propene terpolymers using the 2-propoxy)methyl]benzene
instead of 1,3-bis   novel catalyst compositions of the invention. Exam-
[bis(2-methoxyphenyl)phosphino]propane,       ples 1, 2 and 7-9 fall
outside the scope of the inven- b) the reaction temperature was [err]
instead of  10  tion. Examples 1 and 2 relate to the preparation of tri-
[err], and                                    halides which were used in
the preparation of the nov- c) the reaction time was 2.7 hours instead of
8.2  el hexahalides according to Examples 3 and 4. Exam- hours.
ples 7-9 relate to the preparation of carbon monoxide- A polymer suspension
was obtained which con-  /ethene/propene terpolymers using catalyst
composi- tained 12.8 g terpolymer. 6.1 g terpolymer remained   15  tions
comprising a bis- or tetrakisphosphine. behind in the autoclave, so that
the reactor fouling in  It was established by [err]-NMR analysis that the
this case was 32%. The reaction rate was 7.3 kg ter-  carbon
monoxide/ethene/propene terpolymers pre- polymer/(g palladium.hour).
pared according to Examples 7-11 consisted of linear chains in which the
units from carbon monoxide on Example 10
20  the one hand and the units from ethene and propene on the other hand
occurred in an alternating arrange- A carbon monoxide/ethene/propene
terpolymer   ment. The units from ethene and propene occurred In was
prepared in substantially the same way as in Ex-  the polymer chains in a
random arrangement. ample 7, but with the following differences:
The favourable influence on the behaviour of the a) the catalyst solution
contained 0.003 mmol of  25  catalyst compositions which occurs if a
bisphosphine the 1 ,3,5-tris[(1 ,3-bis(bis(2-methoxyphenyl)phos-  of the
general formula [err] or a tetrakisphos- phino)-2-propoxy)methyl]benzene
prepared ac-  phine of the general formula [err] is replaced cording to
Example 5 Instead of 1,3-bis[bis(2-me-  by a hexakisphosphine of the
general formula thoxyphenyl)phosphino]propane,                [err] can be
seen by comparison of the results b) the reaction temperature was [err]
instead of  30  of Examples 7-9 with those of Examples 10 and 11 (a [err],
and                                    reduction of reactor fouling from
32-50% to 3-10%). c) the reaction time was 2.7 hours instead of 8.2 hours.
A polymer suspension was obtained which con-  Claims tained 8.7 g
terpolymer. 0.3 g terpolymer remained  35 behind in the autoclave, so that
the reactorfouling in  Claims for the following Contracting this case was
3%. The reaction rate was 3.5 kg ter-  States: BE, CH, LI, DE, FR, GB, IT,
NL, polymer/(g palladium.hour). 1. Catalyst compositions, characterized in
that they Example 11                                   40      contain a
Group Vill metal and a hexakisphos- phine of the general formula [err] in
which A carbon monoxide/ethene/propene terpolymer       [err] and [err]
represent identical or different option- was prepared In substantially the
same way as in Ex-  ally polar-substituted hydrocarbyl groups and in ample
7, but with the following differences:         which [err] is a hexavalent
organic linking group a) the catalyst solution contained 0.003 mmol of  45
which connects the six phosphorus atoms with the
1,3,5-tris[(1,3-bis(bis(2-methoxyphenyl)phos-  each other and has a
structure such that there phino)-2-propoxy)methyl]-2,4,6- trimethylbenzene
are at least two carbon atoms between each two prepared according to
Example 6 instead of 1,3-   phosphorus atoms.
bis[bis(2-methoxyphenyl)phosphino]propane, b) the reaction temperature was
[err] instead of  50  2. Catalyst compositions according to claim 1, char-
[err], and                                        acterized in that they
contain palladium as Group c) the reaction time was 5.1 hours instead of
8.2  VIII metal. hours. A polymer suspension was obtained which con-  3.
Catalyst compositions according to claim 1 or 2, tained 13.7 g terpolymer.
1.5 g terpolymer remained  55  characterized in that they additionally
contain an behind in the autoclave, so that the reactorfouling in  anion of
an acid with a pKa of less than 4, in a this case was 10%. The reaction
rate was 3.1 kg ter-  quantity of 1-100 mol per g.atom Group Vil met-
polymer/(g palladium.hour).                          al. 6    
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Of the Examples 1-11, Examples 3-6, 10 and 11 are according to the
invention. Examples 3-4 relate to A carbon monoxide/ethenelpropene
terpolymer     the preparation of novel hexahalogen compounds was prepared
in substantially the same way as in Ex-  which were used in the preparation
of the novel hex- ample 7, but with the following differences:   5
akisphosphines according to Examples 5 and 6. Ex- a) the catalyst solution
contained 0.005 mmol 1,4-  amples 10 and 11 relate to the preparation of
carbon bis[(1,3-bis(bis(2-methoxyphenyl)phosphino)-
monoxide/ethene/propene terpolymers using the 2-propoxy)methyl]benzene
instead of 1,3-bis     novel catalyst compositions of the invention. Exam-
[bis(2-methoxyphenyl)phosphino]propane,         ples 1, 2 and 7-9 fall
outside the scope of the inven- b) the reaction temperature was [err]
instead of  10  tion. Examples 1 and 2 relate to the preparation of tri-
[err], and                                      halides which were used in
the preparation of the nov- c) the reaction time was 2.7 hours instead of
8.2  el hexahalides according to Examples 3 and 4. Exam- hours.
ples 7-9 relate to the preparation of carbon monoxide- A polymer suspension
was obtained which con-    /ethene/propene terpolymers using catalyst
composi- tained 12.8 g terpolymer. 6.1 g terpolymer remained   15  tions
comprising a bis- or tetrakisphosphine. behind in the autoclave, so that
the reactor fouling in  It was established by [err]-NMR analysis that the
this case was 32%. The reaction rate was 7.3 kg ter-  carbon
monoxide/ethene/propene terpolymers pre- polymer/(g palladium.hour).
pared according to Examples 7-11 consisted of linear chains in which the
units from carbon monoxide on Example 10
20  the one hand and the units from ethene and propene on the other hand
occurred in an alternating arrange- A carbon monoxide/ethene/propene
terpolymer     ment. The units from ethene and propene occurred in was
prepared in substantially the same way as in Ex-  the polymer chains in a
random arrangement. ample 7, but with the following differences:
The favourable influence on the behaviour of the a) the catalyst solution
contained 0.003 mmol of  25  catalyst compositions which occurs if a
bisphosphine the 1,3,5-tris[(1,3-bis(bis(2-methoxyphenyl)phos-  of the
general formula [err] or a tetrakisphos- phino)-2-propoxy)methyl]benzene
prepared ac-    phine of the general formula [err] is replaced cording to
Example 5 instead of 1,3-bis[bis(2-me-  by a hexakisphosphine of the
general formula thoxyphenyl)phosphino]propane,                  [err] can
be seen by comparison of the results b) the reaction temperature was [err]
instead of  30  of Examples 7-9 with those of Examples 10 and 11 (a [err],
and                                      reduction of reactor fouling from
32-50% to 3-10%). c) the reaction time was 2.7 hours instead of 8.2 hours.
A polymer suspension was obtained which con-    Claims tained 8.7 g
terpolymer. 0.3 g terpolymer remained   35 behind in the autoclave, so that
the reactor fouling in  Claims for the following Contracting this case was
3%. The reaction rate was 3.5 kg ter-  States: BE, CH, LI, DE, FR, GB, IT,
NL, polymer/(g palladium.hour). 1. Catalyst compositions, characterized in
that they Example 11                                     40      contain a
Group VII metal and a hexakisphos- phine of the general formula [err] in
which A carbon monoxide/ethene/propene terpolymer         [err] and [err]
represent identical or different option- was prepared in substantially the
same way as in Ex-   ally polar-substituted hydrocarbyl groups and in ample
7, but with the following differences:           which [err] is a
hexavalent organic linking group a) the catalyst solution contained 0.003
mmol of  45  which connects the six phosphorus atoms with the
1,3,5-tris(1,3-bis(bis(2-methoxyphenyl)phos-    each other and has a
structure such that there phino)-2-propoxy)methyl]2,4,6- trimethylbenzene
are at least two carbon atoms between each two prepared according to
Example 6 instead of 1,3-     phosphorus atoms.
bis[bis(2-methoxyphenyl)phosphino]propane, b) the reaction temperature was
[err] instead of  50  2. Catalyst compositions according to claim 1, char-
[err], and                                          acterized in that they
contain palladium as Group c) the reaction time was 5.1 hours instead of
8.2   VIII metal. hours. A polymer suspension was obtained which con-    3.
Catalyst compositions according to claim 1 or 2, tained 13.7 g terpolymer.
1.5 g terpolymer remained   55  characterized in that they additionally
contain an behind in the autoclave, so that the reactor fouling in  anion
of an acid with a pKa of less than 4, in a this case was 10%. The reaction
rate was 3.1 kg ter-   quantity of 1-100 mol per g atom Group VII met-
polymer/(g palladium.hour).                            al. 6    
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compositions according to one or more of claims 1-3, characterized in that
they comprise  C [err] group which is linked to the benzene ring the
hexakisphosphine in a quantity of 0.1-1.0 mol  via the carbon atom labelled
with * and which per g.atom Group VIII metal.                       benzene
ring optionally contains methyl groups as substituents at the 2-, 4- and
6-positions. 5. Catalyst compositions according to one or more of claims
1-4, characterized in that they comprise  11. Hexakisphosphines according
to claim 10, char- a hexakisphosphine in which the [err] and [err]
acterized by being selected from the group con- groups are identical aryl
groups which comprise    sisting of 1,3,5-tris[(1,3-bis(bis(2methoxyphenyl)
at least one alkoxy substituent in the ortho posi-  10
phosphino)-2-propoxy)methyl]benzene and 1,3, tion relative to the
phosphorus atom to which the
5-tris[(1,3-bis(bis(2-methoxyphenyl)phosphino)-2- aryl group is linked.
propoxy)methyl]-2,4,6-trimethylbenzene. 6. Catalyst compositions according
to claim 5, char-  12. Hexahalo compound suitable for the preparation
acterized In that they comprise a hexakisphos-  15  of the
hexakisphosphines according to claim 10, phine in which the [err] and [err]
groups are 2-me-      characterized by being selected from the group
thoxyphenyl groups.                                consisting of
1,3,5-tris[(1 ,3-dibromo-2-propoxy) methyl]benzene and
1,3,5-tris[(1,3-dibromo-2- 7. Catalyst compositions according to one or
more      propoxy)methyl]-2,4,6-trimethylbenzene. of claims 1-6,
characterized in that they comprise   20 a hexakisphosphine in which the
[err] linking group  13. Process for the preparation of the hexahalo com-
consists of a benzene ring containing as substitu-  pounds according to
claim 12, characterized In ent at the 1-, 3- and 5-positions a [err]
that epibromohydrin is reacted with 1,3,5-tris (bromomethyl)benzene or with
1,3,5-tris(bromo- [err]   group which is linked to the benzene ring   25
methyl)-2,4,6-trimethylbenzene, respectively. via the carbon atom labelled
with * and which benzene ring optionally contains methyl groups  14.
Process for the preparation of hexakisphos- as substituents at the 2-, 4-
and 6-positions.     phines according to claim 10, characterized in that an
alkali metal diaryl phosphide with the 8. Process for the preparation of
polymers, charac-  30  general formula [err] in which M represents terized
in that a mixture of carbon monoxide with  an alkali metal is reacted with
a hexahalogen one or more olefinically unsaturated compounds     compound
consisting of a benzene ring contain- is contacted at elevated temperature
and pres-     ing as substituent at the 1-, 3- and 5-positions a sure with
a catalyst composition according to one  [err] group in which X represents
or more of claims 1-7, which is dissolved in a dilu-  35  a halogen and
which benzene ring optionally con- ent in which the polymers are insoluble
or almost  tains a methyl group as substituent at the 2-, 4- insoluble,
such as methanol.                       and 6-positions. 9. Process
according to claim 8, characterized in  15. Process according to claim 14,
characterized in that it is carried out at a temperature of 25 to 150   40
that the alkali metal diaryl phosphide required for [err], a pressure of 2
to 150 bar and molar ratio of  the preparation of the hexakisphosphines has
the olefinically unsaturated compounds relative    been obtained by the
reaction in liquid ammonia to carbon monoxide in the mixture to be polymer-
of an alkali metal M with a trisphosphine of the ized of 10:1 to 1:10 and
that permol of olefinically  general formula [err]. unsaturated compound to
be polymerized a   45 quantity of catalyst composition is used which  16.
Process according to claim 14, characterized in contains [err] to [err]
g.atom Group VIII metal.     that the hexahalo compound needed for the
preparation of the hexakisphosphine has been 10. Hexakisphosphines of the
general formula           obtained according to claim 13. [err] in which
[err] represents an aryl group   50 containing at least one alkoxy
substituent at the  Claims for the following Contracting State: ortho
position relative to the phosphorus atom to  ES which the aryl group is
linked and in which [err] Is a hexavalent organic linking group linking the
six  1. Process for the preparation of polymers, charac- phosphorus atoms
to each other and which con-      terized In that a mixture of carbon
monoxide with sists of a benzene ring containing as substituents  one or
more olefinically unsaturated compounds at the 1-, 3- and 5-positions a
[err]       is contacted at elevated temperature and pres- sure with a
catalyst composition which is dis- 7    13                  EP 0 456 317 B1
14 solved in a diluent in which the polymers are in-  and molar ratio of
the olefinically unsaturated 



soluble or almost insoluble, and which catalyst    compounds relative to
carbon monoxide in the composition contains a Group VIII metal and a
mixture to be polymerized of 10:1 to 1:10 and that hexakisphosphine  of the
general formula          per mol of olefinically unsaturated compound to
[err] in which [err] and [err] represent identical   5  be polymerized a
quantity of catalyst composition or different optionally polar-substituted
hydrocar-  is used which contains [err]   to [err] g.atom Group byl groups
and in which R5 is a hexavalent organ-  Vil metal. ic linking group which
connects the six phos- phorus atoms with each other and has a struc-   10.
Process for the preparation of hexahalo com- turesuch
thatthereareatleasttwocarbon atoms   10   pounds selected from the group
consisting of between each two phosphorus atoms.                 1
,3,5-tris[(1,3-dibromo-2-propoxy)methyl)benzene and 1 ,3,5-tris(1
,3-dibromo-2-propoxy)methyl]-2, 2. Process according to claim 1,
characterized in      4,6-trimethylbenzene, characterized in that epi- that
the catalyst composition contains palladium   bromohydrin is reacted with
1,3,5-tris(bromome- as Group VIII metal.                       15
thyl)benzene or with 1,3,5-tris(bromomethyl)-2, 4,6-trimethylbenzene,
respectively. 3. Process according to claim 1 or 2, characterized in that
the catalyst composition additionally con-  11. Process for the preparation
of hexakisphos- tains an anion of an acid with a pKa of less than  phines
of the general formula [err] in which 4, inaquantityof 1-100mol perg.atom
Group VIII  20    [err] represents an aryl group containing at least metal.
one alkoxy substituent at the ortho position rela- tive to the
phosphorus-atom to which the aryl 4. Process according to one or more of
claims 1-3,     group is linked and in which [err] is a hexavalent or-
characterized in that the catalyst composition     ganic linking group
linking the six phosphorus comprises the hexakisphosphine in a quantity of
25  atoms to each other and which consists of a ben- 0.1-1.0 mol per g.atom
Group VIII metal.           zene ring containing as substituents at the 1-,
3- 5. Process according to one or more of claims 1-4,      and 5-positions
a [err]    group characterized in that the catalyst composition     which
is linked to the benzene ring via the carbon comprises a hexakisphosphine
in which the [err]   30  atom labelled with * and which benzene ring op-
and R2 groups are identical aryl groups which      tionally contains methyl
groups as substituents at comprise at least one alkoxy substituent in the
or-  the 2-, 4- and 6-positions, characterized in that tho position
relative to the phosphorus atom to    an alkali metal diaryl phosphide with
the general which the aryl group is linked,                    formula
[err] in which M represents an alkali metal is reacted with a hexahalogen
compound 6 . Process according to claim 5, characterized in      consisting
of a benzene ring containing as sub- that the catalyst composition
comprises a hexa-    stituent at the 1-, 3- and 5-positions a [err]
kisphosphine in which the [err] and [err] groups are     [err] group In
which X represents a halo- 2-methoxyphenyl groups.
gen and which benzene ring optionally contains a methyl group as
substituent at the 2-, 4- and 6- 7. Process according to one or more of
claims 1-6,     positions. characterized In that the catalyst composition
comprises a hexakisphosphine in which the [err]    12. Process according to
claim 11, characterized in linking group consists of a benzene ring
contain-  that the alkali metal diaryl phosphide required for ing as
substituent at the 1-, 3- and 5-positions a   45  the preparation of the
hexakisphosphines has been obtained by-the reaction In liquid ammonia [err]
group which is linked to the    of an alkali metal M with a trisphosphine
of the benzene ring via the carbon atom labelled with *   general formula
[err]. and which benzene ring optionally contains me- thyl groups as
substituents at the 2-, 4- and 6-  50  13. Process according to claim 11 or
12, character- positions.                                         ized in
that a hexakisphosphine Is prepared which is selected from the group
consisting of 8. Process according to one or more of claims 1-7,
1,3,5-tris[(1,3-bis(bis(2-methoxphenyl)phosphino)- characterized in that
the diluent is methanol.     2-propoxy)methyl]benzene and 13,5-tris[(1 ,3-
55     bis(bis(2-methoxyphenyl)phosphino)-2-propoxy) 9. Process according
to one or more of claims 1-8,     methyl]-2,4,6-trimethylbenzene.
characterized in that it is carried out at a temper- ature of 25 to [err],
a pressure of 2 to 150 bar  14. Process according to claim 11,
characterized In    15                  EP 0 456 317 B1                16
that the hexahalo compound needed for the          enthalten, in welchem
die RkVerbindungsgrup- preparation of the hexakisphosphine has been
pe aus einem Benzolring besteht, der als Substi- obtained according to
claim 10.                   tuent in den 1-, 3- und 5-Positionen sine
(-CH2)2 



CH-O- C H2-Gruppe enthilt, welche Ober das Patentansprfche
Kohlenstoffatom, das mit * gekennzeichnet bst, an den Benzolring gebunden
ist, und welcher Patentanspriche fOr folgende
Benzolring gegebenenfalls Methylgruppen als Vertragsstaaten: BE, CH, Li,
DE, FR, GB, IT,          Substituenten in den 2-,4- und 6-Positionen ent-
NL,                                           10      halt. 1.
Katalysatorzusammensetzungen, dadurch ge-       8. Verfahren zur
Herstellung von Polymeren, da- kennzelchnet, daB sie en Metall der Gruppe
Vil    durch gekennzeichnet, daB eine Mischung von und ein Hexakisphosphin
der aligemeinen For-       Kohlenmonoxid mit einer oder mehreren oleff- mel
(RlR2P)R5 enthalten, in welcher R1 und R2   15  nisch ungesittigten
Verbindung(en) bel erhohter identische oder verschiedene, gegebenenfalls
Temperatur und erhohtem Druck mit einer Kate- polar-substituierte
Kohlenwasserstoffgruppen      lysatorzusammensetzung nach einem oder meh-
darstellen, und In welcher R5 sine sechswertige    reren der Ansprrlche I
bis 7 kontaktiertwird, wel- organische Verbindungsgruppe ist, welche die 6
che in einem Verdunnungemitel gelost ist, in wel- Phosphoratome miteinander
verbindet und eine   20  chem die Polymere nicht lislich sind oder kaum
Struktur derart aufwelst ,daB mindestens zwei      loslich sind, wie z.B.
Methanol. Kohlenstoffatome zwischen jeweils zwei Phos- phoratomen
vorliegen.                          9. Verfahren nach Anspruch 8, dadurch
gekenn- zelchnet, daB es bel einer Temperatur von 25 bis 2.
Katalysatorzusammensetzungen   nach  An-  25       150C, einem Druck von 2
bis 150 bar und elnem spruch 1, dadurch gekennzelchnet, daB sie Pal-
Molverhiltnis der olefinisch ungesittigten Ver- ladium als Metall der
Gruppe Vill enthalten.       bindungen in bezug auf des Kohlenmonoxid In
der zu polymerislerenden Mischung von 10:1 bis 3.
Katalysatorzusammensetzungen   nach  An-           1:10 durchgefuhrt wird,
und daB Js Mol zu poly- spruch I oder 2, dadurch gekennzeichnet, daB   30
merisierender olefinisch ungesattigter Verbin- sle zusitzlich sin Anion
einer Saure mit elnem     dung sine Menge der Katalysatorzusammenset-
pKa-Wert von weniger als 4 in einer Menge von      zung eingesetzt wird,
welche 10-7 bis 10-3 1 bis 100 Mol je Grammatom des Metalls der
Grammatom des Metalls der Gruppe VillenthAlt. Gruppe Vill enthaltbn. 35
10. Hexakisphosphine  der allgomeinen  Formol 4.
Katalysatorzusammensetzungen  nach elnem           [(RO)2P3]R5, in welcher
Rs olne Arylgruppe dar- oder mehreren der Anspruche 1 bis 3, dadurch
stollt, die mindestens eonen Alkoxysubstituenten gekennzeichnet, daB sle
das Hexakisphosphin in    In der ortho-Position in bezug auf des Phosphor-
elner Menge von 0,1 bis 1,0 Mol je Grammatom       atom, an welches die
Arylgruppe gebunden Ist, K>     des Metalls der Gruppe Vill enthalten.
40       enthilt, und In welcher R6 sine sechswertige or- ganische
Verbindungsgruppe ibt, welche die 6 5. Katalysatorzusammensetzungen  nach
sinem           Phosphoratome aneinander bindet und welche oder mehreren
der Anspruche 1 bis 4, dadurch       aus elnem Benzolring bestsht, der als
Substitu- gekennzelchnet, daB sie ein Hexakisphosphin        enten in der
1-, 3- und 5 -Position sine (-CH2)2 enthalten, In welchem die R1- und
R2-Gruppen   45  CH-O- C H2-Gruppe enthalt, die Ober das Koh- identische
Arylgruppen sind, welche mindestens      n elnen Alkoxysubstituenten in der
ortho-Stellung    lenstoffatomn, d~as mit * gakennzeichnet [at, an ele A,
oyusiune  ndrotoSetn                        don Benzolring gobunden Ist,
und welcher Ben- In bezug auf des Phosphoratom, an welches die     zolring
gegobenenfalls Mothylgruppon als Sub- Arylgruppe gebunden Ist,
enthalten.zorngebneflsMtyrupnlsub stituenten in den 2-,4- und 6- Positionen
enthfilt. 50 6. Katalysatorzusammensetzungen   nach   An- 6.
rucatalysatorchsammenszetungen, dach le in-    ~11. Hexakisphosphine nach
Anspruch 10, dadurch spruch 5, dadurch gekennzeichnet, daB sle sin
gknzihe  a  i ugwhtsn  u  o Hexakisphosphin enthalten, in welchem die R1-
gekennzelchnstedaus le ausgew3h5trisind[ausbder und R2-Gruppen
2-Methoxyphenylgruppen sind.        Gruppe, bestehend aus
1,3,5-Trls[(I,3-bis(bis(2- 5u
methoxyphenyl)-phosphino)-2-propoxy)methyl] 7. Katalysatorzusammensetzungen
nach  elnem          benzol und 1,3,5-Tris-[(1,3-bis(bis(2-methoxyphe- oder
mehreren der Ansprflche I ble 6, dadurch
nyl)phosphino)-2-propoxy)-methyl}2,4,6-timethyl- gekennzeichnet, daB sie
ein Hexakisphosphin        benzol. 9    12. Hexahalogenverbindung, welche
fur die Herstel-   bindungsgruppe Ist, welche die 6 Phosphorato- lung der
Hexakisphosphine nach Anspruch 10        me miteinander verbindet und sine
Struktur der- geeignet ist, dadurch gekennzekchnet, dall sie    art
aufweist, daB mindestens 2 Kohlenstoffato- 



ausgewihit ist aus der Gruppe, bestehend aus      me zwischen jeweils zwei
Phosphoratomen vor- 1 ,3,5-Tris[(1 ,3-dibrom-2-propoxy)-methylJbenzoI   5
liegen. und 1,3,5-Tris [(1,3-dibrom-2-propoxy)-methyl]-
2,4,6-trlmethylbenzol.                         2. Verfahren nach Anspruch
1, dadurch gekenn- zeichnet, daB die Katalysatorzusammensetzung 13.
Verfahren zur Herstellung der Hexahalogenver-     Palladium als Metall der
Gruppe Vill enthilt. bindungen nach Anspruch 12, dadurch gekenn-  10
zeichnet, daB Epibromhydrln mit 1,3,5-Tris     3. Verfahren nach Anspruch I
oder 2, dadurch ge- (brommethyl)-benzol bzw. mit 1,3,5-Tris(brom-
kennzelchnet, daB die Katalysatorzusammen- methyl)-2,4,6-trimethylbenzol
umgesetzt wird.     setzung aulerdem ein Anion elner Saure mit ei- nem
pKa-Wert von weniger als 4 in einer Menge 14. Verfahren zur Herstellung von
Hexakisphosphinen   15  von I bis 100 Mol je Grammatom des Metalls der
nachAnspruch 10, dadurch gekennzeichnet, daB      Gruppe Vill enthilt. sin
Alkalinetalldiarylphosphid der allgemeinen Formel MP(R6)2, in welcher M sin
Alkalimetall  4. Verfahren nach Anspruch I bis 3 dadurch ge- darstellt, mit
einer Hexahalogenverbindung um-    kennzeichnet, daS die
Katalysatorzusammen- gesetzt wird, welche aus einem Benzolring be-  20
setzung das Hexakisphosphin in einer Menge steht, der als Substituenten in
den 1-, 3- und 5-  von 0,1 bis 1,0 Mol Je Grammatom des Metalls der
Positionen sine (CH2X)2CH-O-CH2-Gruppe ent-       Gruppe Vill enthalt.
hilt, in welcher X sin Halogen bedeutet, und wel- cher Benzolring
gegebenenfalls sine Methyl-    5. Verfahren nach einem oder mehreren der
An- gruppe als Substituent in den 2-, 4- und 6-Posl-  25  spriche I bis 4,
dadurch gekennzelchnet, daB tionen enthalt.
die Katalysatorzusammensetzung sin Hexakis- phosphin umfalt, in welchem die
Gruppen R1 15. Verfahren nach Anspruch 14, dadurch gekenn-      und R2
identische Arylgruppen sind, welche min- zeichnet, daB das
Alkalimetalldiarylphosphid,     destens einen Alkoxysubstituenten in der
ortho- das zur Herstellung der Hexakisphosphine ben6-  30  Position in
bezug auf des Phosphoratorn, an wel- tIgt wird, durch Umsetzung in
flissigem Ammoni-   ches die Arylgruppe gebunden ist, enthalten. ak sines
Alkalimetalls M mit einem Triphosphin der aligemeinen Formel (R6)3P
erhalten wird.   6. Verfahren nach Anspruch 5, dadurch gekenn- *zelchnet,
daB die Katalysatorzusammensetzung 16. Verfahren nach Anspruch 14, dadurch
gekenn-  35   sin Hexakisphosphin enthilt, in welchem die R1- zebchnet, daB
die Hexahalogenverbindung, die       und R2-Gruppen 2-Methoxyphenylgruppen
sind. ff~r die Herstellung der Hexakisphosphine notig Ist, wle in Anspruch
13 beschrieben erhalten wor-  7. Verfahren nach elnem oder mehreren der An-
den ist.                                          spriche I bis 6, dadurch
gekennzelchnet, daB die 40      Katalysatorzusammensetzungen sin Hexakls-
Patentanspriche fir folgenden                         phosphin enthilt, in
welchem die Rx-Verbin- Vertragsstaat: ES
dungsgruppe aus einem Benzolrlng besteht, der als Substituenten in den 1-,
3- und 5- Positionen 1. Verfahren zur Herstellung von Polymeren, da- durch
gekennzeichnet, daB sine Mischung von   45  sine (-CH2)2CH-O- C H2-Gruppe
enthilt, die Kohlenmonoxid mit einer oder mehreren olefl-      Ober des mit
* gekennzeichnete Kohlenstoffatom nisch ungesittigten Verbindung(en) bei
erhohter   an den Benzolring gebunden ist, und welcher Temperatur und
erhohtem Druck mit elner Kate-     Benzolring gegebenenfalls Methylgruppen
als lysatorzusammensetzung kontaktiert wird, wel-     Substituenten in den
2-,4- und 6-Positfonen ent- che In einem Verdinnungamittel gelost ist, in
wel-  50  hilt. chem die Polymers nicht lislich oderkaum lislich sind, und
welche Katalysatorzusammensetzung    8. Verfahren nach einem oder mehreren
der An- sin  Metall  der  Gruppe  Vill und  ein           spriche I bis 7,
dadurch gekennzeichnet, daB Hexakisphosphin  der aligemeinen  Formel
das Verdunnungamittel Methanol ist. (RIR2P)OR5 enthalt, wobel RI und R2
identische  55 oder verschiedene, gegebenenfalls polar-substi-  9.
Verfahren nach einem oder mehreren der An- tuilerte
Kohlenwasserstoffgruppen  darstellen    sprilche 1 bis 8, dadurch
gekennzeichnet, dab und wobei R5 sine sechswertige organische Ver-    es
bel einer Temperatur von 25 bis 150C, elnem 10    19                  EP 0
456 317 B1                20         c   L  M Druck von 2 bis 150 bar und
einern Molverhaltnis   bestehend aus 1 ,3,5-Tris[(1 ,3-bis(bis(2-methoxy-
der olefInisch ungesattigten Verbindungen in be-
phenyl)phosphino-2-propoxy)methyl]benzoI und zug auf das Kohlenmonoxid In
der zu polymerisle-   1,3,5-Tris[(i ,3-bisbis(2-methoxyphenyI)phosphino)- 



renden Mlschung von 10:1 bis 1:10 durchgefahrt
2-propoxy)methyl]-2,4,6-trimethylbenzol. wird, und dae je Mal olefinisch
ungesattigter zu   5 polymerisierender Verbindung sine Menge elner  14.
Verfahren nach Anspruch 11, dadurch gekenn- Katalysatorzusammensetzung
eingesetzt wird,        zeichnet, daS die Hexahalogenverbindung, die welche
10-7 bis 10-3 Grammatom des Metalls der    fOr die Herstellung der
Hexakisphosphine not- Gruppe Vill enthalt.
wendig ist, gemai3 Anspruch 10 erhalten warden 10     ist. 10. Verfahren
zur Herstellung von Hexahalogenver- bindungen, ausgewihit aus der Gruppe,
bests- hend  aus  1,3,5-Tris[(1,3-dibrom-2-propoxy)-  Revendications
methyllbenzol und 1,3,5-Trls((1,3-dibrom-2-
propoxy)methyl]-2,4,6-trimethylbenzol, dadurch   15   Revendlcations pour
lea Etats contractants gekennzeichnet, daB Epibromhydrin mit 1,3,5-
sulvants: BE, CH, Li, DE, FR, GB, IT, NL, Tris(brommethyl)benzol  bzw.mit
1,3,5-Tris- (brommethyl)-2,4,6-trlmethylbenzol umgesetzt   1. Compositions
catalytiques, caract6ris6es en ce wird.
qu'elles contlennent un m~tal du groups Vil et 20      une hexakisphosphine
de la formule g6n6rale _.  11. Verfahren zur Herstellung von
Hexakisphosphinen   (R1R2P1)Rr dans laquelle R1 et R2 repr~sentent der
allgemelnen Formel [(R6)2P]eR5, in wetcher     des groupes hydrocarbyle
identiques ou dNf- R8 sine Arylgruppe !st, welche mindestens einen    rents
6ventuellement substitues par des substi- Alkoxysubstituenten in der
ortho-Position In be-  tuants polaires et R5 est un groups de Jonction or-
zug auf das Phosphoratom, an welches die Aryl-  25  ganique hexavalent qul
relie entre eux lee six ato- gruppe gebunden ist, enthAlt, und in welcher
R5    mes de phosphore et a une structure tells qu'll y elne sechswertige
organische Verbindungsgrup-      ait au mains deux atomes de carbons entre
cha- pe ist, die die 6 Phosphoratome untereinander      que pairs d'atomes
de phosphors. verbindet und aus einem Benzolrlng besteht, der als
Substituenten in den 1-, 3- und 5-Positionen   30  2. Compositions
catalytiques selon la revendicatlon 1, caracterisees en ce qu'elles
contiennent du sins (-CH2)2-CH-O- dH2-Gruppe entht, diegroupVill. Ober das
mit * gekennzelchnete Kolenstoffatomp an den Benzolring gebunden ist, und
welcher    3. Compositlons catalytiques selon la revendication Benzolring
gegebenenfalls Methylgruppen als  35    1 OU 2, caracteris6es en ce
qu'eIles contlennent Substituenten In den 2-, 4- und 6-Positionen ent-  en
outre un anion d'un acide d'un pKa de mains hAlt, dadurch gekennzeichnet,
daB sin Alkalime-    de 4, dans une quantite de 1-100 moles par ato-
taildiarylphosphid mit der allgemeinen Formel      me-gramme de metal du
groupe Vill. MP(R6)2, in welcher M ein Alkalimetall darstellt, mit einer
Hexahalogenverbindung umgesetzt  40  4. Compositions cataltiquss solon une
ou plu- wird, die aus einem Benzolring besteht, der als    sieurs des
revendications 1-3, caractrerises en Substituenten in den 1-, 3- und 5-
Positionen sine  ce qu'elles comprennent I'hexaklsphosphine &
(CH2X)2CH-O-CHrGruppe enthA8t, in welcher X        ralson de 0,1-1,0 mole
par atome-gramme de m6- sin Halogen ist, und welcher Benzolring gegebe-
tal du groups Vill. nenfalls sine Methylgruppe als Substituenten in  45 den
2-,4- und 6- Positionen umfait.            5. Compositions catalytiques
selon une ou plu- sleurs des revendlcations 1-4, caracterisees en 12.
Verfahren nach Anspruch 11, dadurch gekenn-       ce qu'elles comprennent
une hexakisphosphine zeichnet, daB das fiir die Herstellung der
dans laquelle lea groupes R' et R2 sontdes grou- Hexakisphosphine
notwendige Alkalimetalidi-  50    pas aryle identiques qui comprennent au
mains arylphosphid durch Umsetzung in flflssigem Am-     un substituant
alcoxy dans la position ortho par moniak sines Alkalimetalls M mit einem
Triphos-   rapport A I'atome de phosphors auquel le groups phin der
allgemeinen Formel (R)3P erhalten war-    aryle est 1ie. den Ist wo  6.
Compositions catalytiques selon la revendication 13. Verfahren nach
Anspruch 11 oder 12, dadurch       5, caracteris~es en ce qu'elles
comprennent une gekennzeichnet, daB sin Hexakisphosphin her-
hexakisphosphine dans laquelle les groupes R1 gesteilt wird, das ausgewahIt
ist aus der Gruppe,  et R2 sont des groupes 2-methoxyph~nyle.    21
EP 0 456 317 B1                 22    1111111! 111111111 M1111I11 IN 7.
Compositions catalytiques solon une ou plu-        ration des
hexakisphosphines selon la revendica- sleurs des revendications 1-6,
caracterisees en   tion 10, caracterise en ce qu'il est choisi dans le ce
qu'elles comprennent une hexakisphosphine      groupe conitituh par le
1,3,5-trs((1,3-dlbromo-2- dans laquelle le groups de jonction R6 consite en
propoxy)m6thyil)ben7&ne  at le  1 ,3,5-tris((1,3- 



un noyau de benzene contenant comme substi-   5
dibromo-2-propoxy)mdthyI)2,4,6-timthyibenzane. tuant aux posltons 1, 3 et 5
un groups (-CH2)2CH- 13. Proced6 pour la preparation des composes hexa- 0-
C H2- qui eat 116 au noyau de benzene par l'ato-  halogenes solon la
revendlcatlon 12, caract6ris6 me de carbone marque par *, le noyau de
benzene   en ce qu'on fait reagir i'bplbromhydrine avec le contenant
eventuellement des groupes m6thyle  10  1,3,5-tris(bromoethyl)benzene ou
avec le 1,3,5- comme substituants aux positions 2, 4 et 6.
tris(bromomethyl)-2,4,6-trim6thylbenzene, res- 8. Proced6 de preparation de
polymeres, caracter-     p se en ce qu'un mblange d'oxyde de carbons avec
14. Procede pour la preparation d'hexakisphosphi- un ou plusieurs composes
olefiniquement insatu-  15  nes selon la revendication 10, caractibrisb en
ce res est mis en contact a temperature et presslon  qu'un diaryl phosphure
de metal alcalin de Ia for- elevees avec une composition catalytique selon
mule generale MP(RG)2 dans laquelle M repre- une ou plusieurs des
revendications 1-7, qui est  sente un metal alcalin est mis a reagir avec
un dissoute dane un diluant dana lequel les polyme-  compose hexahalog6n6
consistent en un noyau res sont Insolubles ou presque insolubles,  20    de
benzbne contonant comme substituant aux comme le methanol.
positions 1, 3 et 5 un groups (CH2X)2CH-0-CH2, ob X represente un halogbne,
le noyau de benzb- 9. ProcidA solon la revendication 8, caracterise en   ne
contenant 6ventuellement un groups methyle ce qu'il est mis en oeuvre a une
temperature de   commo substituant aux positions 2, 4 et 6. 25 a '1500C,
une pression de 2 A 150 bars et un   25 rapport molaire des composes
olefiniquement in-  15. Procede selon la revendication 14, caracteris9 en
satures a l'oxyde de carbone dans le melange a    ce quo le diaryl
phosphure de metal alcalin ne- polymerlser compris entre 1:10 et 10:1 et
que, par  cessaire pourla preparation des hexakisphosphi- mole de compose
olefiniquement lnsature a po-     nes a ete obtenu par la r6action dans
I'ammoniac lymeriser, on utilise une quantite de composition   30  liquide
d'un metal alculin M avec une trisphosphl- catalytique qui contient 10-7 a
10o3 atome-gram-  ne de la formule gbnerale (RO)3P. me de metal du groups
Vili. 16. Proceddselon la revendication 14, caracterlse en 10.
Hexakisphosphines de la formule generale         *ce quo le compose
hexahalogene necessalre ((RS)2P)R5 dana laquollo R8 represente un grou-  35
pour la preparation de l'hexakisphosphine a ete pe aryle contenant au moins
un substituant al-    obtenu solon Ia revendication 13. coxy a la position
ortho par rapport a l'atome de phosphore auquel le group. aryle est lie et
R5 est  Revendlcations pour I'Etat contractant un groups de jonction
organique hexavalent re-  sulvant: ES llant entre eux lea six atomes de
phosphore et qui  40 consists en un noyau de benzene contenant      1.
Procd6 pour la preparation de polymbres, carao- comme substituants aux
positions 1, 3 et 5 un     terisb en ce qu'un mblange d'oxyde de carbons
groups (-CH2)2CH-0- * Hr qui   11 auavec un ou plusieurs composes
olefiniquement groups (-C H2)2CH-0O- C H2- qu i est lie au noyau  insatures
est mis en contact a temperature et de benzene par l'atome de carbone
marque par  45  pression elev6es avec une composition catalyti- *, le noyeu
de benzene contbnant bventuelle-      quo qui est dissoute dans un dluant
dans lequel ment des groupes methyle comme substituants       les polymeres
sont Insolubles ou presque insolu- aux positions 2, 4 et 6.
bles, cette composition catalytique contenant un metal du groupe Vill et
une hexakisphosphine de 11. Hexakisphosphines solon la revendication 10,
50  la formule generale (R'R2P)GR6 dana laquelle RI caracterisees en ce
qu'elles sont choisles dans le  et R2 representent des groupes hydrocarbyle
group. constitub par le 1,3,5-trls((1,3-bis(bis(2-  Identiques ou
diffirents eventuellement substi-
methoxyphenyl)phosphino)-2-propoxy)mbthyl)        tubs par des substituants
polaires et R5 est un benzbne et le 1,3,5-tris((1 ,3-bis(bis(2-m6thoxy-
groups de jonction organique hexavalent qui relie
phenyl)phosphino-2-propoxy)m6thyl)-2,4,6-trlm6-  55  entre eux les six
atomes de phosphore et a une thylbenzene.
structure telle qu'il y ait au moins deux atomes de carbons entre chaque
pair. d'atomes de phos- 12. Compose hexahalogene utilisable pour la prepa-
phore. 12    23                 EP0456317B1                    24      *Ic
L  M   S i 2. Procede selon Ia revendication 1, caracterise en  10. ProchdA
pour la prbparation de composbs hexa- ce que la composition catalytique
contientdu pal-  halogenes choisis dans le groups constitu6 par le ladlum
comme metal du groupe ViIlI
1,3,5-tris((i-dibromo-2-propoxy)methyl)benzAne et le
1,3,5-tris((1,3-dibromo-2-propoxy)m6thyl)- 3. Procede selon la
revendication I ou 2, caracteri-  .5  2,4,6-trimethylbenzene, caracterlse
en ce qu'on 



se en ce que la composition catalytique contient  fait rbagir
l'epibromhydrine avec le 1 ,3,5-tris(bro- en outre un anion d'un acide d'un
pKa de moins   momethyl)benzene ou avec le 1 ,3,5-tris(bromo- de 4, dans
une quantit6 de 1-100 moles par ato-   m6thyl)-2,4,6-trim6thylbenz&ne,
respectivement. me-gramme de metal du groups VilI. 10  11. Procedb pour la
prbparation d'hexaklsphosphi- 4. Proc~dA solon une ou plusieurs des
revendica-     nes de la formule gbnerale ((R')2P)GR5 dans la- tions 1-3,
caracterlsA en ce que la composition   quell. Re reprbsente un groups aryle
contenant catalytique comprend I'hexakisphosphine A ral-   au moins un
substituant alcoxy Ala position ortho son de 0,1-1,0 mole par atome-gramme
de metal     par rapport b I'atome de phosphors auquel le du groups Vill.
*5       groups aryle est 11 et R5 est un groups de jonc- tion organique
hexavalent reliant entre eux les six 5. Procede solon une ou plusieurs des
revendica-     atomes de phosphors et qui consists en un noyau tions 1-4,
caracterise en ce quo la composition   de benzene contenant comme
substituants aux catalytique comprend une hexakisphosphine dans laquelle
les groupes R1 et R2 sont des grou-  20  positions 1, 3 et 5 un groups
(-CH2)2CH-O-CHZ- pes aryle identiques qui comprennent au moins     au
esat 116 au noyau de benzene par l'atome de un substituant alcoxy dans la
posltio4l n        gffons marqub par *, 1e noyau do benzene rapport A
I'atoms do phosphorsau upiql*|g  lX} l1i9  o a nant eventuellement des
groupes m~thyle pe aryio ost lle.                            a   A'o V
mme substituants aux positions 2, 4 et 6, ca- 25     racterse en ce qu'un
diaryl phosphurs de metal ,.,,jafcalin do la formule ~~aeM(62dn e 6.
Procede solon la revendication 5, caracteris6 on ol M repraforte generale
MP(RS)2 dons la- ce quo la composition catalytique compgendie   M represenb
un metal alcalin est mis A hexakisphosphine dons laquelle les' p    \
4agir avec un composb hexahalogbnb consis- et R2 sont dos groupes
2-methoxyp1y1 e. lMd4  )   ff  tant on un noyau de benzene contenant comme
et Rsndgrp2m30     substltuant aux positions 1, 3 et 5 un groups 7. Procede
solon uno ou plusieurs des revendica-     (CH2X)2CH-O-CH2, ob X represente
un haloge- tions 1-6, caractbris6 en co quo la composition  ,      noyau do
benzene contenant 6ventuelle- catalytique comprend une hexa
un groups mbthyle comme substituant aux dans laquelle le groups dejonction
R                  *ons 2, 4 et 6. un noyau de benzbne contbnant coi     -
5  a tuant aux positions 1, 3 et 5 un groupe -(dH2)2  -  12. Procede solon
la revendication 11, caracterise en ce quo le diaryl phosphurs de m~tal
alcalin nb- O-CHz- qui sat lid au noyau de benzene par l'ato-  cessaire
pour la preparation des hexaklaphosphl- me de carbons marqu6 par *, le
noyau de benz&     nes a 0t6 obtsnu par la rbaction dans l'ammoniac ne
contenant dventuellement des groupes md-  40  liquids d'un m~tal alcalin M
avec une trisphosphi- thyle comme substituants aux positions 2,4 et 6.  no
de la formule gon~rale (Ri)3R 8. Procede selon une ou plusieurs des
revendlca-  13. Procede solon la revendication 11 ou 12, carao- tions 1-7,
caracterise en ce quo le diluant est du  tWrise en ce qu'on prepare une
hexakisphosphine methanol.                                45      qui est
choisle dons le groups constitu6 par le i ,3,5-tris-((1
,3-bis(bis(2-methoxyphrrnyi)phosphi- 9. Procede solon une ou plusieurs des
revendica-     no)-2-propoxy)methyl)benzene et is 1,3,5-tris tions 1-8,
caract~rMsA en co qu'il est mis en oeuvre  ((1
,3-bis(bis(2-methoxyph6nyl)phosphino)-2-pro- A une temperature de 25 a
1500C, une pression     poxy)methyl)-2,4,6-trimethylbenzbne. de 2 a 150
bars et un rapport molairo entre les  50 composes olef Iniquement insatures
et l'oxyde de  14. Procede solon la revendication 11, caracterise on
carbons dons le melange a polymeriser de 10:1    ce quo Is compose
hexahalogene n~cessalre A 1:10 et quo, par mole de compose olefinlque-
pour la preparation de l'hexakisphosphine a At ment insature A polymeriser,
on utilise une quan-  obtenu solon la revendication 10. tite de composition
catalytique qui contient de  55 10-7 a 10-3 atome-gramme de metal du groups
Vlll. 13    


