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as examples within the broad scope of the claim. Catalyst compositions
based upon the components a) The invention relates to novel compositions
suit-  and b) and a phosphorus/nitrogen compound as des- able for use as
catalysts in the preparation of polym-  cribed hereinbefore as component
c), are novel, as ers of carbon monoxide with one or more olefinically   5
well as their use in the copolymerisation of carbon unsaturated compounds.
monoxide with one or more olefinically unsaturated High molecular weight
linear polymers of carbon  compounds. monoxide with one or more
olefinically unsaturated  The present patent application therefore relates
organic compounds (for the sake of brevity referred to  to novel catalyst
compositions based upon: as A), in which the monomer units occur in an
alter-  10  a) a palladium compound, natingorderand which
thereforeconsistof unitsof the  b) an anion of an acid with a pKa of less
than 2, general formula -(CO)-A`-, wherein A' represents a  with the
proviso that this acid is not a hyd- monomer unit originating in a monomer
A used, can   rohalogenic acid, and be prepared by using catalyst
compositions based    c) a compound In which there occur one phos- upon:
15       phorus atom and one or more nitrogen atoms a) a palladium
compound,                         which atoms bear no hydrogen, in which
com- b) an anion of an acid with a pKa of less than 2,  pound each one of
the nitrogen atoms is connec- with the proviso that the acid is not a hyd-
ted to the phosphorus atom by an organic rohalogenic acid, and
bridging groupwhich contains at leastone carbon c) a
tri(hydrocarbyl)phosphine.          20      atom in the bridge, and which
compound may be Research carried out by the Applicant into these  regarded
as being derived from tri(hydrocarbyl) catalyst compositions has shown that
their activity  phosphine by replacing at least one of the hyd- can be
considerably enhanced when in the phosphine  rocarbyl groups therein by a
group containing one used asthe componentc) at leastone of the hydrocar-
or more nitrogen atoms. byl groups is replaced by a group containing one or
25  The patent application furtherrelates to the use of more nitrogen atoms
which bear no hydrogen, the  these catalyst compositions in the preparation
of configuration of which group is such that each one of  polymers of
carbon monoxide with one or more olefl- the nitrogen atoms in the
phosphorus/ nitrogen com-  nically unsaturated compounds as well as to the
pound thus obtained is connected to the phosphorus  polymers thus prepared
and shaped objects consist- atom by an organic bridging group which
contains at  30  ing at least partly of these polymers. least one carbon
atom in the bridge. It has been found  The palladium compound used as
component a) more in general that catalyst compositions posses-  is
preferably a palladium salt of a carboxylic acid and sing attractive
activity for the polymerization of carbon  in particular palladium acetate.
Examples of suitable monoxide with one or more olefinically unsaturated
acids with a pKa of less than 2 (determined in organic compounds can be
composed on the basis of  35  aqueous solution at [err]) the anion of which
should the afore-mentioned components a) and b) and, as  be present in the
catalyst composition as component component c), a compound In which there
occur one  b), are sulphuric acid, sulphonic acids, such as para-
phosphorus atom and one or more nitrogen atoms,  toluenesulphonic acid and
carboxylic acids, such as which atoms bear no hydrogen, in which compound
trifluoroacetic acid. Preference is given to para- each one of the nitrogen
atoms is connected to the  40  toluenesulphonic acid and trifluoroacetic
acid. Prefer- phosphorus atom by an organic bridging group which  ably,
component b) Is present in the catalyst contains at least one carbon atom
in the bridge, and  compositions in a quantity of from 0.5 to 200, and in
which compound may be regarded as being derived  particular of from 1.0 to
100, equivalents per gram from tri(hydrocarbyl) phosphine by replacing at
least  atom of palladium. Component b) may be incorpo- one of the
hydrocarbyl groups therein by a group con-  45  rated in the catalyst
compositions either in the form of taining one or more nitrogen atoms.
an acid oras a salt. Examples of eligible salts are non- It should be noted
that EP-A-170311 discloses  noble transition metal salts. When component b)
is catalyst compositions based upon similar compo-  used in the form of a
non-noble transition metal salt, nents a) and b) and a component c) which
is defined  preference is given to a copper salt. If desired, com- as a
chelate ligand comprising an organic compound  50  ponents a) and b) may be
combined in a single com- containing as coordinating atoms at least two
atoms  pound. An example of such a compound Is the of Group Va of the
Periodic Table of the Elements,  complex [err] which can be which are
connected through a chain comprising 2 to  prepared by reaction in
acetonitrile of either palladium 6 carbon atoms. However, this document
relates to  chloridewith silverpara-tosylate, or palladium acetate the
dimerisation of aliphatic monoolefins, and the  55  with
para-toluenesulphonic acid. nomenclature employed for the components c) is
not  The component c) preferably used in the catalyst clear, for which
reason it is impossible to Identify with-  compositions according to the
invention Is a phos- 



out ambiguity the structures of all compounds given  phorus/nitrogen
compound which may be regarded 2    3                  EP 0 259 914 B1
4 as being derived from triphenyl phosphine by replac-  as being derived
from triphenyl phosphine by replac- ing at least one of the phenyl groups
therein by a  ingtwoorthreephenyl groupstherein byagroup con- group
containing one or more nitrogen atoms. The  taining one nitrogen atom, are
organic bridging groups through which the phos-   bis(2-pyridyl)phenyl
phosphine, and phorus atom is connected to each one of the nitrogen   5
tris(2-cyano-ethyl)phosphine. atoms preferably contain at most three carbon
atoms  An example of a phosphorus/nitrogen compound in the bridges. Special
preference is given to phos-  which can be regarded as being derived from
phorus/nitrogen compounds which may be regarded   triphenyl phosphine by
replacing one of the phenyl as being derived from triphenyl phosphine by
replac-  groups therein by a group containing more than one ing no more
than one of the phenyl groups therein by  10  nitrogen atom that may be
mentioned is 2-(diphenyl- a group containing no more than one nitrogen
atom.  phosphino)-1 ,3,5-triazine. Examples that may be mentioned of phos-
Attractive catalyst compositions according to the phorus/nitrogen compounds
which may be regarded  invention can be composed by using any one of the as
being derived from triphenyl phosphine by replac-  following five
phosphorus/nitrogen compounds as ing one of the phenyl groups therein by a
group con-  15  component c) taining a single nitrogen atom  and in which
2-cyano-ethyl-diphenyl phosphine, compounds the bridging group which
connects the   tris(2-cyano-ethyl)phosphine, phosphorus to the nitrogen
atom contains a single  2-pyridyl-diphenyl phosphine, carbon atom, are
bis(2-pyridyt)phenyl phosphine, and 2-pyridyl-diphenyl phosphine,
20  3-(diphenyl-phosphino)-N,N-dimethyl propionamide.
2-(diphenyl-phosphino)-1-methyl-1-pyrrole            In the catalyst
compositions according to the 1-(diphenyl-phosphino)-N,N-diphenyl
formamide,  invention the phosphorus/nitrogen compound is pref- and
erably used in a quantity of 0.1-100, and in particular
1-[(diphenyl-phosphino)methyl]-2,5-pyrromidinedione.  of 0.5-50, mol per
mol of palladium compound. Examples that may be mentioned of phos-  25
Preferably, a quinone is incorporated in addition phorus/nitrogen compounds
which can be regarded  into the catalyst compositions according to the
inven- as being derived from triphenyl phosphine by replac-  tion as a
component d). Along with the benzo- ing one of the phenyl groups therein by
a group con-  quinones which may or may not be substituted, other taining
one nitrogen atom, and in which compounds  quinones, such as
naphthaquinones and anthra- the bridging group which connects the
phosphorus  30  quinones which may or may not be substituted, are atom with
the nitrogen atom contains two carbon   also eligible. Preference is given
to benzoquinones, atoms, are
particularly 1,4-benzoquinone. The quantity of
1-[2-diphenyl-phosphino)ethyl]-2-pyrrolidinone,   quinone used is
preferably 1-10000 and in particular 2-(diphenyl-phosphino)-N,N-diphenyl
acetamide,    10-5000, mol per gram atom of palladium.
(2-isocyano-ethyl)diphenyl phosphine,        35      The polymerization by
using catalyst compo- 8-(diphenyl-phosphino)-quinoline,
sitions according to the invention is preferably carried
ortho-(diphenyl-phosphino)-N,N-dimethyl aniline,  out in a liquid diluent.
Very suitable liquid diluents are 2-(diphenyl-phosphino)-triethyl amine,
lower alcohols, such as methanol and ethanol.
2[(diphenyl-phosphino)methyl]-pyridine, and       Optionally, the
polymerization may also be carried out
N-[(diphenyl-phosphino)methyl]-dietyl amine.  40  in the gas phase.
Examples that may be mentioned of phos-           Eligible olefinically
unsaturated organic com- phorus/nitrogen compounds which can be regarded
pounds that can be polymerized with carbon mono- as being derived from
triphenyl phosphine by replac-  xide with the aid of the catalyst
compositions ing one of the phenyl groups therein by a group con-
according to the invention are both compounds which taining one nitrogen
atom, and in which compounds  45  consist exclusively of carbon and
hydrogen and com- the bridging group which connects the phosphorus  pounds
which, in addition to carbon and hydrogen, atom to the nitrogen atom
contains three carbon   contain one or more hetero atoms. The catalyst
atoms, are                                        compositions according to
the invention are prefer- 2-cyano-ethyl-diphenyl phosphine,
ably used for preparing polymers of carbon monoxide
2-[2-(diphenyl-phosphino)ethyl]-pyridine,     50  with one or more
olefinically unsaturated hydrocar-
2-[(diphenyl-phosphino)methyl]-N,N-dimethyl  ben-  bons. Examples of
suitable hydrocarbon monomers zamine,
are ethene and other a-olefins, such as propene, bu- 



2-(diphenyl-phosphino)-N,N-dimethyl   ben-        tene-1, hexene-1 and
octene-1 as well as styrene and zenemethanamine,
alkyl-substituted styrenes, such as p-methyl styrene
2-(diphenyl-phosphino)-N,N-diethyl benzamine, and   55  and p-ethyl
styrene. The catalyst compositions 3-(diphenyl-phosphino)-N,N-dimethyl
propionamide.  according to the invention are especially suitable for
Examples that may be mentioned of phos-       use In the preparation of
copolymers of carbon mono- phorus/nitrogen compounds which can be regarded
xide with ethene and in the preparation of terpolymers 3    5
EP 0 259 914 B1                    6 of carbon monoxide with ethene and
with a further  Example 3 olefinically unsaturated hydrocarbon, in
particular propene.                                            A carbon
monoxide/ethene copolymer was prep- The quantity of catalyst composition
used in the  ared in substantially the same way as the copolymer
preparation of the polymers may vary within wide   5   of Example 1, the
differences being: ranges. Preferably, per mol of olefinically unsaturated
a) the catalyst solution contained 0.2 mmol compound to be polymerized,
such a quantity of catal-  instead of 0.1 mmol of palladium acetate, and
0.5 yst is used as to contain [err] and in particular  mmol of
tris(2-cyano-ethyl) phosphine instead of [err] gram atom of palladium.
0.3 mmol of triphenyl phosphine, and The preparation of the polymers is
preferably car-  10  b) the reaction temperature was [err] instead of ried
outat a temperature of  [err] and a pressure   [err]. The polymerization
rate was 40 g of 1-200 bar and in particular at a temperature of 30-
copolymer/g palladium/hour. [err] and a pressure of 20-100 bar. In the
mixture to be polymerized, the molar ratio of the olefinically  Example 4
unsaturated organic compounds relative to carbon   15 monoxide is
preferably 10:1-1:5 and in particular 5:1 -  A carbon monoxide/ethene
copolymer was prep- 1:2. The carbon monoxide used in the preparation of
ared in substantially the same way as the copolymer the polymers according
to the invention need not be  of Example 1, the differences being: pure. It
may contain such contaminants as hydrogen,  a) the catalystsolution
contained 3.0 mmol 2-pyri- carbon dioxide and nitrogen.                20
dyl-diphenyl phosphine instead of 0.3 mmol of The invention is now
illustrated with the aid of the  triphenyl phosphine and in addition
contained 20 folowing examples.                                  mmol of
1,4-benzoquinone, and b) the reaction temperature was [err] instead of
Comparative Example 1                               [err]. The
polymerization rate was 100 g 25     copolymer/g palladium/hour. A carbon
monoxide/ethene copolymer was prep- ared as follows. A magnetically stirred
autoclave of  Example 5 250 ml capacity was charged with a catalyst
solution comprising                                          A carbon
monoxide/ethene copolymer was prep- 50 ml of methanol,
30  ared in substantially the same way as the copolymer 0.1 mmol of
palladium acetate,                   of Example 1, the differences being:
2.0 mmol of para-toluenesulphonic acid and          a) the catalyst
solution contained 3.0 mmol of 0.3 mmol of triphenyl phosphine.
bis(2-pyridyl)-phenyl phosphine instead of 0.3 After any air present in the
autoclave had been      mmol of triphenyl phosphine and in addition con-
removed by evacuation, ethene was Introduced with  35  tained 20 mmol of
1,4-benzoquinone, and pressure until a pressure of 30 bar was reached, fol-
b) the reaction temperature was [err] instead of lowed by carbon monoxide
until a pressure of 60 bar  [err]. The polymerization rate was 37.8 g was
reached. Subsequently, the contents of the auto-  copolymer/g
palladium/hour. clavewere heated to [err]. After 5 hours the polym-
erization was terminated by cooling to room   40  Example 6 temperature and
then releasing the pressure. The polymer formed was filtered off, washed
with        A carbon monoxide/ethene copolymer was prep- methanol and dried
In vacuo at room temperature.  ared in substantially the same way as the
copolymer The polymerization rate was 5 g copolymer/g pal-  of Example 1,
the differences being: ladlum/hour.                                45
a) the catalyst solution contained 0.15 mmol of 3-
(diphenyl-phosphino)-N,N-dimethyl propionami- Example 2
de instead of 0.3 mmol of triphenyl phosphine and 



further contained 1.0 mmol instead of 2.0 mmol of A carbon monoxide/ethene
copolymer was prep-     para-toluenesulphonic acid, and ared in
substantially the same way as the copolymer  50  b) the reaction
temperature was [err] instead of of Example 1, the dfferences being:
[err]. The polymerization rate was 28.3 g a) the catalyst solution
contained 0.2 mmol      copolymer/g palladium/hour. instead of 0.1 mmol of
palladium acetate, and 0.5  With the aid of [err] analysis it was mmol of
2-cyano-ethyl-diphenyl phosphine      established that the carbon
monoxide/ethene copo- instead of 0.3 mmol of trilphenyl phosphine, and   55
lymers prepared according to Examples 1-6 had a b) the reaction temperature
was [err] instead of  linear alternating structure and therefore consisted
of [err]. The polymerization rate was 23.6 g    units of the formula [err].
The copolymers had copolymer/g palladium/hour.                   a melting
point of [err]. Of Examples 1 -6, Examples 4    7                   EP 0
259 914 B1                    8 2-6 are examples according to the
invention. Example  phenyl groups therein by a group containing one or 1
falls outside the scope of the invention and has been  more nitrogen atoms.
included in the patent application for comparison.    6. Catalyst
compositions as claimed in claim 5, Comparison of Example I (carried out at
[err]  characterized in that as component c) they include a and using a
catalyst composition which contained a   5   phosphorus/nitrogen compound
which may be regar- triaryl phosphine as the component c) with Examples
ded as being derived from triphenyl phosphine by rep- 2-6 (carried out at
temperatures of [err] and  lacing at least one of the phenyl groups therein
by a using catalyst compositions according to the inven-  group which
contains only one nitrogen atom. tion which contained a phosphorus/nitrogen
com-       7. Catalyst compositions as claimed in claim 8, pound as the
component c) shows that when the   10  characterized in that as component
c) they include a catalyst compositions according to the invention are
phosphorus/nitrogen compound chosen from the used, high reaction rates can
be achieved at lower  group formed by temperatures.
2-cyano-ethyl-diphenyl phosphine, 2-pyridyl-diphenyl phosphine, and 15
3-(diphenyl-phosphino)-N,N-dimethyl propionamide. Claims
8. Catalyst compositions as claimed in claim 5, characterized in that as
component c) they include a 1. Catalyst compositions, based upon
phosphorus/nitrogen compound chosen from the a) a palladium compound,
group formed by tris(2-cyano-ethyl) phosphine and b) an anion of an acid
with a pKa of less than 2,  20  bis(2-pyridyl) phenyl phosphine. with the
proviso that the acid is not a hyd-      9. Process for the preparation of
polymers, rohalogenic acid, and                          characterized in
that a mixture of carbon monoxide c) a compound in which there occur one
phos-   and one or more olefinically unsaturated organiccom- phorus atom
and one or more nitrogen atoms     pounds is polymerized by using a
catalyst compo- which atoms bear no hydrogen, in which com-  25  sition as
claimed In any one of claims 1 to 8. pound each one of the nitrogen atoms
is connec-   10. Process as claimed in claim 9, characterized ted to the
phosphorus atom by an organic      in that the olefinically unsaturated
compound is bridging group which contains at least one carbon  ethene or a
mixture of ethene and propene. atom In the bridge, and which compound may
be regarded as being derived from tri(hydrocarbyl)  30 phosphine by
replacing at least one of the hyd-  PatentansprOche rocarbyl groups therein
by a group containing one or more nitrogen atoms.
1. Katalysatorzusammensetzungen auf der Basis 2. Catalyst compositions as
claimed in claim 1,  von characterized in that they are based upon a
palladium   35  a) elner Palladiumverbindung, salt of a carboxylic acid,
such as palladium acetate,  b) elnem Anion einer Saure mit einem pKa-Wert
as component a) and an anion of a sulphonic acid,     vonideinerals2,
mitderMa~gabe, daSdieSgure such as para-toluenesulphonic acid, orof a
carboxylic  nicht sine Halogenwasserstoffsaure ist, und acid, such as
trifluoroacetic acid, as component b)  c) einerVerbindung, worinein
Phosphoratom und and that component b) - is present in the catalyst  40
ein oder mehrere Stickstoffatome vorliegen, die compositions in a quantity
of from 1.0 to 100 equiva-  keinen Wasserstoff tragen, in welcher Verbin-
lents per gram atom of palladium.                     dung jedes der
Stickstoffatome mit dem Phos- 



3. Catalyst compositions as claimed In claim 1 or  phoratom Ober sine
organische Brfickengruppe 2, characterized in that component b) is
incorporated  verbunden ist, die wenigstens ein Kohlenstoffa- in the
catalyst compositions in the form of an acid or  45  tom in der Brficke
enthalt, und welche Verbindung as a non-noble transition metal salt, such
as a copper  als von Tri (bydrocarbyl) phosphin durch Ersatz salt.
wenigstens einer der darin voriiegenden Hydro- 4. Catalyst compositions as
claimed in one or     carbyigruppen durch eine ein oder mehrere Stick- more
of claims 1-3, characterized in that as compo-   stoffatome enthaltende
Gruppe abgeleitet ange- nent c) they include a phosphorus/nitrogen compound
so  sehen werden kann. in which the organic bridging groups which connect
2. Katalysatorzusammensetzungen nach Ans- the phosphorus atom to the
nitrogen atoms contain at  pruch 1, dadurch gekennzeichnet, daB sle auf
elne most three carbon atoms.                          Palladiumsalz elner
CarbonsAure, wie Palladiumace- 5. Catalyst compositions as claimed in one
or  tat, als Komponentea) und aufeinemAnion einerSul- more of claims 1-4,
characterized in that as compo-  55  fonbiAure, we p-Toluolsulfonsgure,
oder einer Car- nent c) they include a phosphorus/nitrogen compound
bonsiure, wi Trifluoressigsaure, als Komponente b) which may be regarded as
being derived from       beruhen und dag die Komponente b) in den Katalysa-
triphenyl phosphine by replacing at least one of the  torzusammensetzungen
in einer Menge von 1,0 bis    7                  EP 0 259 914 B1
8 2-6 are examples according to the invention. Example  phenyl groups
therein by a group containing one or 1 falls outside the scope of the
Invention and has been  more nitrogen atoms. included in the patent
application for comparison.   6. Catalyst compositions as claimed in claim
5, Comparison of Example 1 (carried out at [err]  characterized in that as
component c) they include a and using a catalyst composition which
contained a   5   phosphorus/nitrogen compound which may be regar- triaryl
phosphine as the component c) with Examples  ded as being derived from
triphenyl phosphine by rep- 2-6 (carried out at temperatures of [err] and
lacing at least one of the phenyl groups therein by a using catalyst
compositions according to the inven-  group which contains only one
nitrogen atom. tion which contained a phosphorus/nitrogen com-     7.
Catalyst compositions as claimed in claim 6, pound as the component c)
shows that when the  10  characterized in that as component c) they include
a catalyst compositions according to the invention are  phosphorus/nitrogen
compound chosen from the used, high reaction rates can be achieved at lower
group formed by temperatures.
2-cyano-ethyl-diphenyl phosphine, 2-pyridyl-diphenyl phosphine, and 15
3-(diphenyl-phosphino)-N,N-dimethyl propionamide. Claims
8. Catalyst compositions as claimed in claim 5, characterized in that as
component c) they Include a 1. Catalyst compositions, based upon
phosphorus/nitrogen compound chosen from the a) a palladium compound,
group formed by tris(2-cyano-ethyl) phosphine and b) an anion of an acid
with a pKa of less than 2,  20  bis(2-pyridyl) phenyl phosphine. with the
proviso that the acid is not a hyd-      9. Process for the preparation of
polymers, rohalogenic acid, and                         characterized in
that a mixture of carbon monoxide c) a compound in which there occur one
phos-  and oneormore olefinically unsaturated organiccom- phorus atom and
one or more nitrogen atoms    pounds is polymerized by using a catalyst
compo- which atoms bear no hydrogen, in which com-  25  sition as claimed
in any one of claims 1 to 8. pound each one of the nitrogen atoms is
connec-   10. Process as claimed in claim 9, characterized ted to the
phosphorus atom by an organic      in that the olefinically unsaturated
compound is bridging groupwhich contains atleastone carbon  ethene or a
mixture of ethene and propene. atom in the bridge, and which compound may
be regarded as being derived from tri(hydrocarbyl)  30 phosphine by
replacing at least one of the hyd-  Patentanspruche rocarbyl groups therein
by a group containing one or more nitrogen atoms.
1. Katalysatorzusammensetzungen auf der Basis 2. Catalyst compositions as
claimed in claim 1,  von characterized In that they are based upon a
palladium   35  a) einer Palladiumverbindung, salt of a carboxylic acid,
such as palladium acetate,  b) elnem Anion einer Sgure mit einem pKa-Wert
as component a) and an anion of a sulphonic acid,    von kleinerals 2,
mitderMa~gabe, dalldie Sgure such as para-toluenesulphonic acid, or of a
carboxylic  nicht eine Halogenwasserstoffsgure at, und 



acid, such as trifluoroacetic acid, as component b)  c) elnerVerbindung,
worin ein Phosphoratom und and that component b) is present In the catalyst
40  ein oder mehrere Stickstoffatome vorliegen, die compositions in a
quantity of from 1.0 to 100 equiva-  kelinen Wasserstoff tragen, in weicher
Verbin- lents per gram atom of palladium.                    dung Jedes der
Stickstoffatome mit dem Phos- 3. Catalyst compositions as claimed in claim
1 or  phoratom Ober sine organische Brfcicengruppe 2, characterized in that
component b) is incorporated  verbunden ist, die wenigstens ein
Kohlenstoffa- in the catalyst compositions in the form of an acid or  45
tom in der BrOcke enthilt, und welche Verbindung as a non-noble transition
metal salt, such as a copper  als von Tr! (bydrocarbyl) phosphin durch
Ersatz salt.                                                wenigstens
einer der darin vorliegenden Hydro- 4. Catalyst compositions as claimed in
one or     carbylgruppen durch eine ein odermehrere Stick- more of claims
1-3, characterized in that as compo-  stoffatome enthaltende Gruppe
abgeleitet ange- nent c) they include a phosphorus/nitrogen compound   50
sehen werden kann. in which the organic bridging groups which connect   2.
Katalysatorzusammensetzungen nach Ans- the phosphorus atom to the nitrogen
atoms contain at  pruch 1, dadurch gekennzeichnet, dag sie auf eine most
three carbon atoms.                          Palladiumsalz einer
Carbonsgure, wie Palladiumace- 5. Catalyst compositions as claimed in one
or  tat, als Komponente a) und auf einem Anion einerSul- more of claims
1-4, characterized in that as compo-  so  fonsgure, wie
p-Toluolsulfonsfure, oder einer Car- nent c) they include a
phosphorus/nitrogen compound  bonsgure, wie Trifiuoressigsaure, als
Komponente b) which may be regarded as being derived from       beruhen und
daB die Komponente b) in den Katalysa- triphenyl phosphine by replacing at
least one of the  torzusammensetzungen in einer Menge von 1,0 bis 5    100
Aquivalenten Js Grammatom Palladium vorliegt.    2, avec la condition que
l'acide n'est pas un acids 3. Katalysatorzusammensetzungen nach Ans-
halogenhydrique et pruch 1 oder 2, dadurch gekennzelchnet, dal die      c)
un compose dana lequel il y a un atome de Komponents b) In den
Katalibatorsuzammensetzun-      phosphors et un ou plusieurs atomes d'azote
gen in Form elner Saure oder als sin unedles Ober-   5  quine portent pas
d'hydrogene, chacun des ato- gangsmetallsalz, wie sin Kupfersalz,
eingsbracht ist.  mes d'azote dans le compos6 etant relie A 4.
Katalysatorzusammensetzungen nach einem        l'atome de phosphors par un
groups organique der Ansprtche 1 bis 3, dadurch gekennzeichnet, dal
formant pont qui contient au moins un atome de sle als Komponente c) sine
Phosphor/Stickstoff-Ver-  carbone dane le pont, co compos6 pouvant etre
bindung sinschileBen, worin die organischen Bric-  lo  considere comms
derive d'une tri(hydrocarbyl) kengruppen, welche das Phosphoratom mit den
phosphine par remplacement d'au moins un des Stickstoffatomen verbindet,
hochstens drel Kohlen-   groupes hydrocarbyle de cets dernibre par un
stoffatome enthalten.                                groups contonant un ou
plusieurs atomes 5. Katalysatorzusammensetzungen nach einem        d'azotb.
derAnsprOche I bis 4, dadurch gokennzeichnst, dal   15  2. Compositions
catalytiques selon la revendica- sie als Komponento c) sine
Phosphor/Stickstoff-Ver-  tion 1, caracterlses en ce qu'elles sont A base
d'un bindung enthalten, die als von Triphenylphosphin  sel de palladium
d'un acido carboxylique, comme durch Ersatz wenigstans einerderdarin
vorhandenen  l'acitate de palladium, commo constituant a) et d'un
Phenylgruppen durch sine ein oder mehrere Stick-  anion d'un acide
sulfonique, comme racide para- stoffatome enthaltonde Gruppe
abgseltittangesehen   20  tolubnesulfonique, ou d'un acids carboxylique,
worden kann.                                      comme I'acide
trifluoroacetique, comme constituant 6. Katalysatorzusammensetzungen nach
Ans-     b), at que le constituant b) est prlsent dana lea pruch 5, dadurch
gekennzelchnet, daB sbi als Kompo-  compositions catalytiques A rason de
1,0 a 100 equi- nente c) sine Phosphor/Stickstoff-Verbindung enthal-
valents par atome-gramme de palladium. ten, die als von Triphenyiphosphin
durch Ersatz  25  3. Compositions catalybiques selon la revendica-
wenigstens einer der darin vorliegenden Phenylgrup-  tion I ou 2,
caracteris6es en ce quo le constituant b) pen durch sine nur sin
Stickstoffatom enthaltonde  est incorpor6 dans lea compositions
catalytiques Gruppe abgsleltet angesehen werden kann.          sous la
forms d'un acido ou sous la forms d'un sel 7. Katalysatorzusammensetzungen
nach Ans-     d'un m6tal de transition non-noble, tel qu'un sel de pruch 6,
dadurch geinnzelchnet, daB sie als Kompo-  30  cuivre. nente c) eine
Phosphor/Stickstoff-Verbindung, aus-   4. Compositions catalytiques selon
une ou plu- gewahlt aus der aus                               sieurs des
revendications 1-3, caract6risees on ce 2-Cyanoethyl-diphenylphosphin,
quo comme constituant c) seles comprennent un 2-Pyridyl-diphenylphosphin
und                    compose phosphors/ azots dans lequel les groupes 



3-(Diphenylphosphino)-N,N-dimethylproplonamid  35  organiques formant pont
qui relient l'atome de phos- bestehenden Gruppe, enthalton.
phore aux atomes d'azote contiennent au maximum 8.
Katalysatorzusammensetzungen nach Ans-     trols atomes de carbone. pruch
5, dadurch gekennzeichnet, dal sie als Kompo-  5. Compositlons catalytiques
selon une ou plu- nente c) sine Phosphor/Stickstoff-Vorbindung, aus-
sieurs des revendicatlons 14, caracteris6es en ce gowihit aus der aus
Tds(2-cyanoothyl)phosphin und   4o  quo comme constituant c) elles
comprennent un Bls(2-pyridyl)-phonylphosphin bestehenden Gruppe,  compose
phosphorsl azots qul pout etre considere enthaltbn.
comme etant derive de la triph6nyl phosphine par 9. Verfahren zur
Herstollung von Polymeren,   remplacement d'au moins un des groupes phenyle
de dadurch gekennzelchnet, daI3 sin Gemisch aus Koh-  cottb demiere par un
groups contonant un ou plu- lenmonoxid und einerodermehreren olefinisch
unge-  45  siurs atomes d'azotb. satligtn organischen Verbindungen unter
Anwen-       6. CompositIons catalytiques selon la revendica- dung einer
Katalysatorzusammensetzung nach el-   tIon 5, caract6rlsaes on ce que comms
constituant c) nem der AnsprOche I bis 8 polymerisiert wird.     ellss
comprennent un compose phosphorelazotb qui 10. Verfahren nach Anspruch 9,
dadurch gekenn-  pout etre considbre comme etant d6rive de la triphe-
zeichnet, daB ide olefinisch ungesattigb Verbindung  5o  nyl phosphine par
remplacement d'au moins un des Ethen oder oln Gemisch aus Ethen und Propen
iet.  groupes phenyle de cotse dernilre par un groups quine contlent qu'un
soul atome d'azote. 7. Compositions catalytiques selon la revendica-
Revendications                                    tion 6, caracteriises on
ce qus comme constituant c) 6S  elles comprennent un compos6
phosphore/azoto 1. Compositions catalytiques A base de        choisi dane
le group. forme par a) un compose du palladium,                   la
2-cyano-6thyl-diphhnyl phosphine, b) un anion d'un acids ayant un pKa de
moins de  la 2-pyridyl-diphenyl phosphine et 6    11                 EP 0
259 914 B1                12     I I!IJII  111 Is
3-(diph6nyi-phosphino)-N,N-dimhthyl propiona- mide. 8. Compositons
catalytiques selon la revendica- tion 5, caracterisaes en ce que comme
constituant c) diles comprennent un oompose phosphore/azotS   c cholsi dans
le groups forme par la tris(2-eyano-6thyl) phosphine et la bis(2-pyridyl)
phenyl phosphine. 9. Proced6 pour la preparatlon de polymeres, caracterise
en as qu'on polymerise un m6lange de monoxyde de carbone etd'un ou
plusleurs compos6s  10 organiques ol6finiquement insatur6s en utilbsant une
composition catalytique selon 'une quelconque des revendications I A 8. 10.
Procede selon la revendlication 9, caract6ris6 en ce quo le compos6
olefiniquement insature est de  15 1'ethene ou un melange d'6thene et de
propene. 20 25 30 35 40 45 50 55 7    


