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copolyner!2|ng car bon nonoxi de with an ol efinically unsaturated
conmpound in the presence of a G oup Y1II met al contalnlng catal yst 5
conposi tion. ' Processes of this kind are well known in the art,
for exanpl e from EP- A-121965 and EP- A-248483. The copol ymers

prepared are |inear Cg;ggﬁ%(ﬁ@ﬁzés"‘f‘éﬁe‘rgﬁf ?g‘a%&iﬁoﬁ‘%ﬁ SCOPOLYMERBI gi nat i ng

from carbon nonoxi de € nononer originating fron1the
ol efinically unsaturated conpounds occur in alternating or

substantial ly al ter-ﬂ?é'ﬁ&lvéﬁﬁ%n relates to Mgremuaymse tREcptesquently

a high nol ecul ar whi ch case ,they have attractive
per.f or mance para¢#@®e¢$|€§PPéYme§§ SOTRK IS SRPIHAPFHHPARE] FTPARh
as 15 a hi %ﬂ&aﬁdéanﬁtheagt Bléﬁdnuﬂiﬁa(lty ms;aimd Sompoohd in the

copol yier s. | ERERANESCRE AnEEBiRoN Ty Bet el CohEining FatRIIRY Tow
nol ecul & wei gh;tompcmsﬂ\bioh cases they can advant ageously be used

as-a conponent in esgggr SEh&%n?%B SIS well k?o Hughelgfgs for

inportant that int repara on 0 mers _sui t ab
condi ti ons anaexampledfsothPhatlﬂﬁ@GS and EP-A- 2 8483. The C°P°1Ymers

prepared are linear copolymers wherein the monomer units
originating from carbon monoxide and the monomer units

10 originating from the olefinically unsaturated compounds
occur in alternating or substantially alternating order.

The copolymers have frequently a high molecular
weight, in which case they have attractive performance
properties for use as engineering thermoplastics, such as

15 a high tensile strength and impact resistance. Some of
these performance properties depend of the molecular
weight of the copolymers. In other cases the copolymers
have a relatively low molecular weight, in which cases
they can advantageously be used as .a component in

20 thermosetting resins.

Thus, it is important that in the preparation of the
copolymers suitable conditions are selected such that the
copolymer prepared has the molecular weight suitable for
the application envisaged.

25 Various methods have been proposed by which the
molecular weight of the copolymer can be influenced. One
method involves the selection of the polymerization
temperature. For example, an increase of the poly-
merization temperature will effect a decrease of the

30 molecular-weight. However, a disadvantage of this method
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qui te unexpect ed cause ese ole ave roup attached to the
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amount of a ster1ca1 %1ndere oleg- such as
3,3-dimethylbutene-1. This is quite unexpected because -
these olefins have a group attached to the vinyl group
imparting steric hindrance on the vinyl group and they

15 may therefore be expected not to have an affinity to the
Group VIII metal of the polymerization catalyst. The
surprising, high effectiveness is apparent from the low
intake level of the sterically hindered olefin at which a
sizeable reduction of the molecular weight can be seen,

- 20 as compared with the intake of 1l-alkenylaryl compound
applied in WO 94/24190.

Furthermore, it is an unexpected "advantage that the
rate of polymerization found when the sterically hindered
olefin is present is not lower than the rate found in the

25 absence thereof. This is in contrast with the use of 1-
alkenylaryl compounds which are reporﬁed to cause a
decrease of the polymerization rate.

Thus, the present invention relates to a process for
the preparation of a copolymer of carbon monoxide with an

30 olefinically unsaturated compound, comprising copoly-
merizing the monomers in the presence of a Greup VIII
metal containing catalet composition and in the presence
of an olefinically unsaturated compound (A) which
contains in its molecular structure an organic greup

35 imparting steric hindrance on the vinyl group.



sarpiising, high effectiveness is EHFﬁS qﬂ@ ow i nt ake
| evel of the sterically hindered ofe |n%gggﬁg¢ B gé?N Si Zp&PIEP97/00450
o

reducti on 'of WP28Mecul ar wei ght dan-b EDog 1 as conpared with the
i nt ake of 1-al kenyl aryl conpound applied in WD 94/ 24190.
Furthernore, it is an unexpected advantage 3 hat the rate of

pol yneri zati on found when the sterically hindered olefin is present

is not |ower than aBeindieated)d docdrtdiid to thﬁbsénventﬁene@he This is
in contrast with t2§m%§§£§E%§§:is carFf%{gg%%?§%LFﬁ§gpggQg§é@né¥1éue

reported to catSk® réase o . ion rate.
Thus, the preseonponndn®,owhisihtesmprisepracebrylogroup connegfed to a

preparation of I R 4 r X hih a e[ I
Cneat ur at od copSiRg ATty Lot (rdhb PBudtable Cotpards X

opoly- e \
the preSence oare gfo@peﬂgqneréi f°rWﬁi%ﬂR%&ﬁt%fﬁ?%gcﬂabaNﬁﬂIQ&ﬂnﬁﬁﬁhion

and in the pregenggdependentdly detaidtsad | Nydpsahvbgted reRoWRl (A
whi ch containS in its | ecyl structure ap 8rgan|c q;oup 35
i nparting ster FEPKESERERCE SIWHIRFAX FItp. or a hydrogen atom ‘and D

- 3- _ repyeigediteatLdlimeaiany dreup coi ha Schameshilobonid Hydro-
W oh” Sonpr 1 56 XY AR s ALY S B st vo e 81Ty, pp, o, 4 HHED (g
or gani TOgr oup. aSvinsabimomomymiwslly ¥ to 5 ar ePvefeneedegecaips Gimaxe
G o R [y NG §AGps, for eRdmpldeRORIRYIY 2 9rE5FT" ©
a hydrocar byl 8 oa’p, eryrc]

: : or cyclohexyl groups. Most preferred groups Rl are :
straight chain 1-alkyl groups, and in particular methyl
gfoups. Preferred hydrocarbyl groups R2 are alkyl
15 groups, in particular straight chain 1l-alkyl groups, for

example methyl or 1l-butyl groups. However, R2 is most
preferably a hydrogen atom. The linking group D
comprises typically up to 10 carbon atoms. It has at most
3 atoms in the link connecting the group leC- with the

20 vinyl group -CR2=CH2. The linking group may be an
alkylene or alkylidene group, typically of up to 6 carbon
atoms, such as a methylene group, ethylidene group,
ethylene group, 1,2-propylene group or 1,2,3-trimethyl-
1,3-propylene group. D represents preferably a chemical

25 bond. The groups Rl and R2 and -the linking group D, if
any is present, may comprise heteroatoms, such as
halogen, silicon, oxygen and nitrogen.

A very good result can be accomplished by using 3,3-
dimethylbutene-1 as the compound A.

30 The quantity of the compound A which can be applied
in the invented process may vary between wide ranges and
by routine experimentation a skilled person will be able
‘to determine the quantity which suits his purpose.
Typical quantities are in the range of 1-10,000 mole per

" This Sheet Has Been Re’ilaced
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range of 1'10F990ﬂ§ﬂ§%&m5 are as defined hereinbefore, a copolymer is
obtained which comprises polymer chains which carry an

- 15 end group of the general formula -CO-CH5-CHRZ-D-CR1,.

Accordingly, the present invention also relates to

copolymers of carbon monoxide and an olefinically
unsaturated compound which are obtainable by the process
of this invention, in particular to copolymers which

20 comprises polymer chains carrying an end group of the
general formula -CO-CHy-CHRZ2-D-CR13, wherein R, R2 and D
are as defined hereinbefore. Typically between 0.5 and
50%, more typically between 1 and 25% of the polymer
chains, carry such an end group.

25 The copolymers of this invention have typically a
limiting wviscosity number in the rangé of 0.1-5 dl/g, in
particular 0.5-3 dl/g, based on viscosity measurements at
35 °C of solutions of the copolymers in hexafluoro-
isopropanol. | _

30 Olefinically unsaturated compounds which can be used
as monomers .in the copolymerization process of the
invention include compounds consisting exclusively of
carbon and hydrogen and compounds which in addition
comprise hetero atoms, such as unsaturated esters, ethers

35 . and amides. Unsaturated hydrocarbons are preferred. It
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15 monox1de and on the other hand the oleflnlcally

unsaturated compound(s) used as monomer is selected in
the range of 1:5 to 5:1. Preferably the molar ratio is
in the range of 1:2 to 2:1, substantially equimolar
ratios being preferred most. '

20 " Examples of suitable Group VIII metals for use in the
catalyst composition are nickel and cobalt. However, the
Group VIII metal is preferably a noble Group VIII metal,
of which palladium is most preferred.

The Group VIII metal is typically employed as a

25 cationic species. As the source of Group VIII metal
cations conveniently a Group VIII metal salt is used.
Suitable salts include salts of mineral acids such as
sulphuric acid, nitric acid, phosphoric acid and
perchloric acid, and organic salts, such as

30 acetylacetonates and salts of sulphonic acids.
Preferably, a salt of a carboxylic acid is used, for
example a carboxylic acid with up to 8 carbon atoms, such
as acetic acid, trifluorocacetic acid, trichloroacetic
acid, propionic acid and citric acid. Palladium (II)

35 acetate and palladium (II) trifluoroacetate represent
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complex with the Group VIII metal. Although less
preferred, it is also possible to employ a monodentate
ligand, i.e. a compound which contains a single dentate
group which can complex with the Group VIII metal, in
particular a dentate group of phosphorus. Suitably a
bidentate ligand is used which contains two phosphorus-,
nitrogen- or sulphur containing dentate groups. It is
also possible to use a mixed bidentate ligand such as 1-
diphenylphosphino-3-ethylthiopropane.

A preferred group of bidentate ligands can be
indicated by the general formula .

R3R4M1-R-M2R5R6 (1)
In this formula Ml and M2 independently represent a
phosphorus, nitrogen, arsenic or -antimony atom, R3, R4,
RS and R® independently represent a non-substituted or
polar substituted hydrocarbyl group, in particular of up
to 10 carbon atoms, and R represents a bivalent organic
bridging group containing at least 1 carbon atom in the
bridge. The brldglng group R comprises typically up to
10 carbon atoms.

‘In the ligands of formula (I) M} and M2 preferably
represent phosphorus atoms. R3, R%, R> and R® may
independently represent optionally polar substituted
alkyl, aryl, alkaryl, aralkyl or cycloalkyl groups.




20 Exanples of suitable Group VIIl nmetals for use in the

cat al yst po /%2?29@ are ni ckel and cobalt. However, the PCT/BPo100450 | |
netal is pre erably a noble Goup VIII netal, of which palladiumis
nost preferred. The Group VIII netal is typically enployed as a
25 cationic species. As the source. -of Goup VIII netal
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woul d appear tdeprddentl esgnaeydf gtoaps ofRle®e bl t£Sphényl group,
substituted at an ortho position with respect to M1 or M2
with an alkoxy group, especially a methoxy group.
In the ligands of formula (I), R preferably
15 represents a bivalent organic bridging group containing
from 2 to 4 bridging atoms, at least two of which are
carbon atoms. Examples of such groups R are -CH,-CHp -,
-CHp-CHp-CHy-, -CHy-C(CH3)5-CHy-, -CHy-Si(CH3)p-CHg-, and
-CH3-CH3-CHy-CHy-. Preferably R is a trimethylene group.
20 Preferred ligands are 1,3-bis[bis(2,4-dimethoxyphenyl) -
phosphino]propané, 1,3-bis[bis(2,4,6-trimethoxyphenyl) -
phosphino] propane and, more preferred, 1,3-bis(bis(2-
methoxyphenyl) phosphinol propane.
Other suitable bidentate ligands are nitrogen

25 containing compounds of the general formula
x1 - X2 '
/ N\ / \

N=C-C=N

wherein X1 and X2 independently represent organic

bridging groups each containing 3 or 4 atoms in the

bridge at least 2 of which are carbon atoms. There may

be an additional bridging group connecting the bridging
30 . groups X1 and X2. Examples of such coﬁpounds are 2,2'-

bipyridine, 4,4'-dimethyl-2,2'-bipyridine, 4,4'-di-

methoxy-2,2'-bipyridine, 1,10-phenanthroline, 4,7-



’

one ligand nolecule significantly contributes to the 10 activity of
thée catalysts. It is thus preferred to use a | i gand contalnl at

| east two deNORT@8W6oups whi ch can conplex with the Gb% ng
met'al . Al though | ess preferred, it is also possible to enploy a

- monodent at e ligand, i.e. a conpoung which contains a single dentate
15 group which can conplex with the Goup VIIlI netal, in

particul ar a gl 00 m%n&k&s@hﬁéyﬁnesahaablw-@methyl bjfignt at e

~ligand is used which contains tmo or _sul phur
cont ai ni ng deiﬁ’the?t“@"btrkﬂifg]sl e EL22EJ° ﬁ?§‘8°}389§| REE tza%sg"apﬁ-’kgélne
bi dent at e Iigamm:m#jnéphénaﬂfhrollndLphenylphosphlno 3- et hyl t hi opr opane.

b oy oUP aa i U60NAE Sl OOBTE P8eREare, o scaldl ok RMRDE o
(1) 5 Imdnua;ﬂxngn¢em@@umd$ afidt M egeheirade fenuxitd y represent a 25
. phosphorus, nitrogen, arsgiU# gtimony atom Rerr],. Rerr],

I b@%

R err] and R err] |ndep?n resent a non-substituted or
pol ar substi t sthereimrbe erepdentlyciiepresfentp @ non- to 10

~ carbon at ons, ﬁ%aﬁﬂ@&g&%ﬁtﬁo_ﬁaﬁlgabgﬂiteteanhgfdmcar PrdAShPIafdBomp
containing at |east 1 carbon, atomin he brldglng group
h

R conpri ses t SREFFEALS 3 pivalent EﬁlgﬁFBSngﬁpHﬁac° taining 2 e
| i gandg of forgadbor latdherin e biedge. pr ther gltlops R7 and ep? eagat

ndependent |y FREAGRETY ATFEharT9iRE! apaElobAvineed BParticulay ueaFg

al karyl, aral iyl carhyrclaedhkyl JVenpssuitable bis tWADTRGROBids are
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The amount of ligand supplied may vary considerably,

15 but is usually dependent on the amount of Group VIII
metal present in the catalyst composition. Preferred
amounts of bidentate ligands are in the range of from 0.5
td.B, more preferably in the range of from 0.5 to 2 moles
per gram atom of Group VIII metal, unless the bidentate

20 ligand is a nitrogen bidentate ligand, in which case the
bidentate ligand is preferably present in an amount of
from 0.5 to 200 and in particular 1 to 50 moles per gram
atom of Group VIII metal. The monodentate ligands are
preferably present in an amount of from 0.5 to 50 and in

25 particular 1 to 25 moles per gram atom of Group VIII
metal. '

The Group VIII metal containing catalyst compositions
may be based on another additional component which
functions during the copolymerization as a source of

30 anions which are non- or only weakly co-ordinating with
the Group VIII metal under the conditions of the
‘ copolymerization. Typical additional components are, for
example, protic acids, salts of protic acids, Lewis
acids, acids obtainable by combining a Lewis acid and a
35 protic acid, and salts derivable from such combinations.
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-CH err] - CH eP£f] P A ferate, FPEf eXaPPJeR COhA: ?l?ﬁ@k&%@ elgroup. 20
PLeferred]|'géadisaredﬁf&%ﬂéﬁ£t§62e4prEEFEQ&Mﬂ%3@ﬁé -adducts of boric

0s no] propan | oxyp
Bhosgﬂbno]grog g 5ﬁ§3¥n§ ?Er?ﬁﬁechng §yﬁ%;%%9110 acids. Salts
nethoxyphenyl¢ﬁhah@hauﬂqﬁu¢mmemay be used asowail5nu$uiﬁabbedheWaSe
I d I n 0 & Ly | a
[ gands are naSoReUn eor SOMBLELDBFIOTRINGS el ndeoR Ik SOLTY A
bridging gr oupgdeaéﬁq:dm%rwan@oﬂlb@ranas@rrﬁum e trlphenylborane,

tris (perfluorophenyl)borane, tris(4-chlorophenyl)borane

15 and tris[bis-3,5- (trifluoromethyl)phenyl]lborane. Protic
acids with which Lewis acids may be combined are for
example sulphonic acids and hydrohalogenic acids, in
particular HF. A very suitable combination of a Lewis
acid with a protic acid is tetrafluoroboric acid (HBFg).

20 Other compounds which function during the
copolymerization as a source of anions which are non- or
only weakly co-ordinating with the Group VIII metal are
salts which contain one or more hydrocarbylborate anions
or carborate anions, such as sodium tetrakis(bis-3,5-

25 (trifluoromethyl)phenyl]lborate, lithium tetrakis (per-

- fluorophenyl)borate and cobalt carborate (Co(BjjCHjn)3).
Again other compounds which may be mentioned in this
context are aluminoxanes, in particular methyl
aluminoxanes and t-butyl aluminoxanes.

30 The amount of the additional component which
functions during the copolymerization as a source of
anions which are non- or only weakly co-ordinating with
the Group VIII metal is preferably selected in the range
of from 0.1 to 50 equivalents per gram atom of Group VIII

35 metal, in particular in the range of from 0.5 to 25
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bridge at |east 2 of which are carbon atons. There.ﬁéy be an

addi tional bridging group connecting the bridging 30 gro and -
X[err]. B®N@ITR806f such conpounds are 2,2'- bipyrid?§§¢%gﬁ&ﬁh)

4, 4" -dinmethyl -2,2"-bipyridine, 4,4 -di- . met hoxy- 2, 2' - bi pyri di ne,

1, 10- phenant hrol i ne, 4, 7- VO fy/ 28206

SCTLEPQFIQOiSO - - 8-
i phenyl -1, 1Q- | 1. I Bt X h i ne.
Q O*lﬁ%@.@dﬁé)zpé;_%f&n“aipﬂ BEt Brloup XEII metal pheneweheel, i ne

Preferred conpounds are Z, I pyrj di ne . and 1, 10-ph | Lne.
Agai n ot her &gt IBEINWARSE e“‘£ glaﬁdgsﬁfieléhlsb‘rﬁg} % quagt’ﬁ%ﬁ?é\ﬁ%?nbg%
\(/:\grmound;[ of n{oil%ugexwm 6Qrfjmhtﬁiniuml to the Group VRIErméSaD S8 énr]
erein err] an err ndep n repr.esent - thtuted
or pol ar sub§EQJH§§§?wR#o 5&%y¥85§0&p¥8n36cﬁ" %ré%%%%k%¥e%fgma§ Péé elrjlte
brldgsn%[gro?@(mnnfunlng 2to 4 10 carbon atons in the bridge. The
gr oups err] an e - e | kyl , h havi
%rg{ Uedui 35 %%F%%XBE E%ﬁ@@\%itﬁéﬁ’_u%;?‘lf’ﬁ, tR&Ch having

in particular up ] : at ons. ry suit e bis thio
conpounds ar @rocess ofi Phej tp¥enyion BRt YAty frfween wide limits.

1’2'bis(prOpﬁ%ﬁgﬁﬁéﬂé@@equ%ntities of At ARt tcohpbsdendnsaipp! iad timy

VOO ngs of R TR ERoZeatRy Il HRbO (PO PLEPEr PeqOTouE
anouRfgs of bivdent ahéc 4l gpagsmele bff lefiangmlify funsatubated compbung
rore Brer et AR LhSod 90881 Lol Y casitrf WBSRice, whichEx@iRad on
' "~ the quantity of compound A present. Preferred quantities
are in the range of 10-7 to 10-3 on the same basis.
The copolymerization process of this invention may be

15 carried out in the presence of a liquid diluent, but it
may also be carried out as a gas phase process. If it is
carried out in the presence of a liquid diluent pre-
ferably a liquid diluent is used in which the copolymer

' to be prepared forms a suspension, in which case a

20 diluent may be selected in which the copolymer is _
insoluble or virtually iﬁsoluble. Examples of liquid
diluents are ketones (e.g. acetone), "chlorinated
hydrocarbons (e.g. chloroform or dichloromethane),
aromatics (e.g. toluene, benzene, chlorobenzene) and,

25 preferably, protic diluents, such as lower alcohols (e.g.
methanol and ethanol). Mixtures of liquid diluents may
be used as well, for example protic diluents may comprise
an aprotic diluent.

When the process of the invention is carried out as a

30 gas phase process it is preferred to use a catalyst
system supported on a solid-carrier, usually in order to
facilitate the introduction of the catalyst system into
the reactor.

Suitable carrier materials may be inorganic, such as

35 silica, aluﬁina or charcoal, or organic such as cellulose




20 ligand is a nitrogen bidentate |ligand, in which case the

‘bidentate |} shee Preferably present in an anpunt of PECTARMYH00AS0 O
200 and in particular 1 to 50 noles per gram atom of Goup VIII
metal . The nonodentate |igands are preferably present in an anmount
of from0.5 to 50 and in 25 particul &1 1-to 25 nol es per gram at om of
G oup VIII net al . The Group VIII netal containing _
cat al yst conposi destgose. Furkheprobasadpodyaedt matemial inayl beorngedent
which = 5Luggbrqes duhidy é@e?SPPQLMEBé',Z%Hl%@&é%,ceiﬂf 30

ani ons which are non- or only weakly co-ordjnating wth the G oup

VI metal unBRFtipBledndiQARMYRRTE hef carbon menaXids Witk odB Typica

addi tional cogpepeni®adns Jdr¥aturated e&agahgd,prﬂaﬁ exaplbe Bohéarof
protic_acids, | obt ai nabl e by conblnlng a Lew s
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PErd dhd-n 3salterhgring, cil ViSRS B ; SSREPP, BFO T tich EOREPRatrons.
-9- Sarbehl excioxisie onitiprethenacadd prdpdrs rosdbiisenghich

strong protic acigds i rdJd cu Ka _of; t . 6, nore
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are the above t | hah I i | | Bgt he
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be removed before or during the initial stage of the
copolymerization process. On the other hand it has been
observed, that the addition of a minor amount of liquid
during the copolymerization process has a delaying effect

15 on the deactivation rate of the catalyst, the gquantity of
liquid being so small that the gas phasé is the con-
tinuous phase during the polymerization. The quantity of
liquid is in particulaf selected such that it is 20-80%
by weight, more in particular 40-60% by weight, of the

20 quantity which is sufficient to saturate the gas phase
under the conditions of the polymerization. Polar
liquids are preferred,'such as lower alcohols, for
example methanol and ethanol, lower ethers such as
diethylether, tetrahydrofuran or the dimethylether of

25 diethylene glycol {(diglyme) and.lower ketones such as
acetone and methylethylketone. ' |

The performance of Group VIII metal catalyst

compositions in the copolymerization process may be
improved by introducing an organic oxidant, such as a

30 guinone or an aromatic nitro compound. Preferred
oxidants are quinones selected from the group consisting
of benzoquinone, naphthoquinone and anthragquinone. When
the process is carried out as a gas phase process, the
quantity of oxidant is advantageously in the range of



salts. Other suitable protic acids are adducts of boric 10 acid and

1,,2-diols, catechols or salicylic acids. Salts of th uc
may be usedVOSTREI6  Suitable Lewis acids are, for i’r?%l"gp 00}5%
BF[err], AlF[err], AsF[err] and Sn(CF[err]SOerr])[err], and al so
;hydrocarbylboranes, such as triphenyl bor.ane, -
tris(perfluorophenyl)borane, tris(4-chlorophenyl)borane 15 and
~tris[bis-3,5- ff&mfhueww h)ﬂﬁéa‘@f%ipomnehe PagbeC of Erom RCigls with
- which Lewis acids be conbined a e sul phonic acids
~and hydrohaldﬁ%n?@lﬁcpﬁ§ 94?” atom °5d???%ﬁl8ﬁ ﬁFOQéﬁiﬁ%FSU|table

. conbi nation of a 'L'nw &opolymer:azamhdntﬂirocesst ie asudlly teirnfédias@poric

cacid (HBF[err d mhl ng |on duri na .t he
- copol yneri zat%%) eg}pgggggé: fbeOtE\F ?@ld . gFelferably af P
- weakl y5 co- ordtampengtmbh imhe & arangl | of nﬁratn aoeto 150 °Csalangl whi ch

. contain one o hyd Ol ani ons,
 such as sodi um {IQ?' Xk¥§ r@f%ﬁé&s@éc}? uoronet h;ﬁi %35e)n bor at e,

' lithiumtetraRregpures ln thef#iﬁﬂ%pﬁﬁn?¥?ﬁoﬁa&@ éﬂjMﬁﬂxhqlm%rborane

: (Cb(B[err]C}ﬂgfékgEg@a]) Agai n ot her conpounds which may be
“mentioned in context are al um noxanes, in partlcular nmet hyl

al um noxanes and FRBUCPPAYMATJIBN e Bpcovered frem theoRralnt the
additignal compefieatiohi elixture byfanpgt saNsablei r@rvemtcepmMyneri zation as
a source of . anions which are non- or only weakly co-ordinating with
. the G oup V1IFeﬁgpéﬂu|§ preferably selected in the range of from

© 0.1.to 50 equival Fhes copolymersitobtain€i capcWiriings to thenstrarention
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films or sheets, or for injection moulding, compression
15 moulding and blow moulding applications. They may be
used for applications in the car industry, for the
manufacture of packaging maéerials for food and drinks
and for various uses in the domestic sphere; In view of
the sterically hindering end groups present in the
20 copolymers of this invention it is conceivable that the
copolymers possess an improved chemical stability and an
improved durability in hot or oxidative environments
compared with the known copolymers.
The invention is now illustrated by means of the
.25 following examples.
Examplg_l (for comparison)
- A linear alternating copolymer of carbon monoxide
with ethene was prepared as follows.
A catalyst solution was prepared as follows: 57.4 mg
30 {(0.11 mmole) of 1,3-bis[bis(ortho-methoxyphenyl)phos-
phinol propane was dissolved in 2.5 ml of tetrahydrofuran.
After complete dissolution, the solution was added to
22.0 mg (0.10 mmole) of palladium (II) acetate.
Subsequently 17.5 ml of methanol was added and the
35 mixture was stirred during 1 hour. Subsequently 89.4 mg

T T TN ey



- 10 - equi val ents per gram atomof Goup VIII netal. However,

t'he al um noxanes may be used in such a quantity that the PCTE®9?o0dset | O
of al umi ni PP Goup VIl netal is in- t he range of from 4000: 1
to 10:1, preferably from2000:1 5 to 100:1. The amount of
catal yst conposition used in the progess of the invention may vary
between wide limts. Recomended quantities of catal yst conposition

ge inlg he {0 Tw a\ltmlqeqf éﬁ[rffié]l?lo?égfzﬁﬂ.bklat@ab(ﬂti fwd%a«ﬁ ggram atgms of
oup nmet a e of olefinica nsat urat ed- conpoun
to be copol ymtPi 2&d™HoF caﬁ%m PBHIRFHADCRA 3’@4 c‘f‘tﬁfe%la & § rrg
guantity of C@di])ﬁulidmA prCIfSetIi‘te ﬂ!sﬁhtﬁ_ﬁg godnitiildre .0 ml waeraként bad
range of 10[ rr] | The

éo% &F % 2 |s mvglqgtggﬁoi

copol yneri zat ronmay be 15 carried out in

t he prgsence of aOElthdn$3ukﬁnngbﬂt0|ml of dllungden&nalmstasolediont as
a gas phase progces | f agr t f a
liquid diIuen% %?e§as CH&ré%%wé% 3 P.%UPSQ Qﬂﬁgﬁ% ﬁé ﬁch t he
copol ymer 8 grapo e Hrdpedd Pﬁ?%ogséuspé’@mﬁed.qrfem%nmeas@fa 20

di | uent may béaﬁﬁbﬁct‘n@iadﬂa@l cé\cﬁéﬁecaﬁal p%ben% . The ahfSeisbbewas
uents are ketones (e.q.

virtually |nsoluble Ies

acetone), chl SAPARPES ﬁyﬁ? cﬁFBSF&ngeqfv%ﬂﬁcﬁ 05%16ptomat1c
dichlpoonethapebssure reliPmatics (e.g. toluene, benzene, chl orobenzene)
and, 25 prefe en such as |ower.al cohols (e.d.

met hanol and et ha%&%s\é%oe)ﬁqﬁi%'sd%?g éﬁFE di "G&n sl‘??aegfl and pre%éuﬁgéadas
wel |, for exaapl &. prmma:wﬂﬁhmni@rnggncoWbelpgessure was m@leaseddandent .
Wien the prOCEﬁé ‘ro'&?a{\ilé/%é %f?efla{:%‘é@ Q}ittrﬁscz?rﬁ@n mond@gqahase

process it |s re er to use a ca system supported on a
sol i d-carrier {0u§uMiPa) i Rigreferwhich 1 was pressurized with carbon

15 monoxide (2.4 MPa) and ethene (2.4 MPa).

The contents of the reactor were heated to 50 °C.
The supply of carbon monoxide/ethene feed (molar ratio
1:1) was started to maintain the pressure at 5.0 MPa
absolute.

20 A solution of 111.3 mg of naphthoguinone in 100 ml of
methanol was added at a rate of 2.0 ml per mg palladium
per hour, starting 0.5 hour after the beginning of the
reaction (defined as the moment that the temperature of
the reaction mixture reached 60 °C) .

25 The copolymerization reaction was stopped by
automatic pressure relief afﬁer a reéction period of
5 hours. The product was recovered, dried overnight in a
vacuum oven under a nitrogen purge at 50 °C and weighed.

The average polymerization rate was 16 kg copolymer/-

30 (g palladium.hour). The intrinsic viscosity (Limiting
Viscosity Number, LVN) of the copolymer obtained was
3.0 dl/g, calculated from determined viscosity values,
measured for different copolymer concentrations in
hexafluoroisopropanocl at 35 °C.



facilitate the introduction of the catal yst systeminto t he

r'eact or. Suitable carrier materials nmay be i norganl as
35 sWQ 8428286 uni na or charcoal, or organic such as cel Iﬁ%@?%ﬁb
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- 11 - or dextrose. Furthernore g,pal yner material my be used
as carrier, such as polyethene, polypropene or, in particul ar,
copol yners ngnonoxi de mnth an oIeflnlcaIIy unsat ur at ed
conmpound, for exanple |inear al ternating copol yners of carbon
nonoxi de Wi th ethehEn@RT alternéé'rrlﬁ’&w GRRNTRY W hcarheRe menex3dspand or

bult ePe- 1. f ethene waQOtﬁitéplaQ'léH' YastiftRy Qﬂ’{é Ib rf?étlhéds nMeEegRampd eiat,h Wiith o
solution o a S y min Sui e e
appr eci at ed & té*%g éﬁﬁﬁ t%hFQ|gﬁﬁ(?§Bﬂ£b?%uﬁﬁgne SPéPEPP@b@?QﬂEﬂI o)
t hat sany exadss pdsﬂaynehzameastdlycture coleainedved hdfdrdow 4dr inkg t he
initial stagngf @gth %butﬁ%%pq éggédﬁﬁ%on dﬁégﬁgnﬁorcn t he other.hapd it

has been bServ anount of |iquid
during the copol'&tnerayaragn podyses ilzes ionlaratye ngaef 12ckgl Sopolymer he

deactivatio %&l?&ﬂ&ﬁﬁ fl@a‘iﬁj)ySt THJ‘%.M:%{&( 9§.scosha¥e ( ﬁH.'tQu%ii ng so

smal | that tHe "‘gas, phase Is t 1 nuous urin
pol ynmer i zat Gk HugﬁﬂbﬁfooPVN) of the RPROI¥MEHA E&F?F@G@hﬁ%ﬁﬂected
suchot hat it2ie &D7/§0% by -wei ght, nore in particular 40- 60@6by

wei ght, of the 2 uan ufficient to, saturate the
phase (é% tﬁgﬁcgﬁ “FloggWﬁht Iy RerPaht FBR. nBpPgx ave rhge
: molecular weight of the copolymer of Example 2 (according
to the invention) was about 20% lower than the number
average molecular weight of the copolymer of Example 1
1S5 (comparative). The average polymerization rates found in
. Example 2 was not below that found in Example 1. The
intake of 3,3—dimethylbutene—1 in Example 2 was as low as
44 mole per gram atom palladium. The intake of styrene
or substituted styrenes in the working examples of

20 WO 94/24190 was about 5,000 mole per gram atom palladium.
This gave a substantial reduction in the rate of poly-
merization. When 2-vinylnaphthalene was used the
polymerization rate was reduced even to about 2% of the

. original value.

25 13C-NMR analysis confirmed that the copolymers
obtained in Examples’'l and 2 were linéar polymers of
which the chains consisted of monomer units of carbon
monoxide and monomer units of ethene arranged in an
alternating order. About 4% of the polymer chains of the

30 copolymer obtained in Example 2 contained an end group of
the formula -CO-CHy-CH;- C(CH3)3, i.e. derived from 3,3-
dimethylbutene-1.




liquids are preferred, such as |ower T O F exanpl e net hanol
and et hanol 4% thers such as &%%gh%ﬁ ,N et r ahypepEpIo04S)
PR 'v

t he’ dlnethy di et hyl ene- Lyne)} and | ower ket ones
such as acetone and nethylethylketone. The performance of
Goup VIIl metal catalyst conpositiogg in the_copolynerization—
process may be | nproved by introduci ng an organic oxi dant . _su

30 qui none or an aromatic nitro conpound. Pr efer ﬂ“lmu“llm ltl ﬂﬂr

are qui nones selected fromthe group C22§L§L1¥¥rs

napht hoqui none and ant hr aqui none. Wen e process is carried out as
a-gas phase process, the quantity of oxidant is advantageously in
the range of 1. A prod¥s97£8828fe preparation of a copolymer of

PCT/ EP97/ 00450 from1l to

50, preferabl y SRR TREISe VFBH\qu?leflnlc?%ﬂKDV%SﬁEPrSFgﬁlatom(ﬁ
metal of G oupcdimpound, comprlslﬁgecmgmﬁgm&r1zamgonhermoasmers dsuaddey -

o a5 U chpseslind SR RRERbURS VI WAL PRI 181 pE) PhEmRE ¢ Y
usualIy5apply|mympqﬁxﬁsqmeabétmeeﬁh@ Pnnﬂhﬁnkhﬁﬁ.an olefipigaddnes’ in t he
00 O eeoor il dflabebiloyna (A" 4 bntains in its]HRIRRRIHTT
may be recovered fromthe poly merjzation mXxture ﬁ SU|ta
convent i onal structq@%h%pqggganlc group imparting steric hindrance on
the wvinyl group.
2. A process as claimed in claim 1, characterized in
10 that the compound A is of the general formula
R13C-D-CR2=CH5, wherein each R! independently represents
a hydrocarbyl group, R2 represents a hydrocarbyl group or
a hydrogen atom and D represents a chemical bond or a
linking group having at most 3 atoms in the link
15 connecting the group R13C- with the vinyl group -CR2=CH;.
3. A process as claimed in claim 2, characterized in
that the groups Rl are straight chain 1-alkyl groups, in
particular methyl groups, R2 represents a hydrogen atom
and D represents a chemical bond. -
20 4. A process as claimed in any of claims 1-3,
characterized in that the applied quantity of compound A
is in the range of 1-10,000 mole per gram atom Group VIII
metal. ‘
5. A process as claimed in claim 4, characterized in
25 that the applied quantity of compound A is in the range
of 10-5,000 mole per gram atom Group VIII metal.
6. A process as claimed in any of claims 1-5,
characterized in that the catalyst composition is based
upon palladium as the Group VIII metal and, as an
30 additional component, upon a bidentate ligand of the
- general formula R3R4M1-R-M2R5R6 (I), wherein M1 and M2
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The copol yners obtai ned according to |t are particularly
sdi tabloe gs t hernopl astics for fibregd, ﬂﬂSSw A)$ BEEN sheets, or for

i njection WQUI¥8AS conpression 15 moufEPHACEDhG bI gw moul| RETEPS7/00450
applications. They may be used for applications in the car

I ndustry, for the manuf acture of Egckagl ng materials for food and
dri nks and for various uses in thé donestic sphere. In|V|ewoff
the stericall; n ’ 2 op rs. 0
this i nventi aPq T aeRALy e F@%@%atﬂaeﬁ%sﬁ%f e S oL

i nproved cheM&ANEIBANY Fyoﬁ‘nngn R %r%@eundapandlemt}m n hot or

oxi dative en\ﬁéﬁ‘é@é"ﬁ a non-subRFARREINHN ;s@fakngwﬁsege%&'aers
The inventi Ori.'lyd?r now | | {lust rat edn% means of | owi ng

exanpl es. egfoPPOP &ﬁgﬁﬁﬁents a blvalegt|pmg§nlc
al tersating Gapicddyhmedy gfoupr bontadmdtideaat least Wi éﬁrﬁbheaelgwa?.xprt&i&gr?eg
as follows. L I St sol.uti_on, was as follo
T 30 (O i ep BB T TR DALy  prRgent In an
phi no] pr opan@measnti g§of vou 0n52tH |2| noilesetpahygrahuatom of GroupAMETT
conpl ete di s%%_l jon, the solution was added to 22.0 nmg (0.10

I

nmol e) of pa lum (11) acetate. Subsequently 17.5 m of nethano
was added and + hét Brocesq; euFdaidedsiny e ur§ ngchanageerigedsdaquent | y

89. 31@9 thi} M1 28886M2 represent phosphorus atoms, onBCHERRAHL U0
- 13 -

R3, R%, RS and RS represents a phenyl group substituted
at an ortho position with respéct to Ml or M2 with an
alkoxy group, especially a methoxy group, and R contains
from 2 to 4 bridging atoms, at least two of which are

1s carbon atoms.

8. Alprocess as claimed in claim 6 or 7, characterized
in that the catalyst composition is based, as an
additional component, on a compound selected from protic
acids, salts of protic acids, Lewis acids, acids

20 obtainable by combining a Lewis acid and a protic acid,
salts derivable from such combinations, salts which
contain one or more hydrocarbylborate anions or carborate
anions, and aluminoxanes, which additional component is
typically applied in a quantity in the range of from 0.5

25 to 25 equivalents per gram atom -of Group VIII metal, on
the understanding that aluminoxanes are typically applied
in such a quantity that the molar ratio of aluminium to
the Group VIII metal is in the range of from 2000:1 to
100:1.

30 9. A process as claimed in any of claims 1-8,
characterized in that it is used for the copolymerization
of carbon monoxide with ethene or with a mixture of
ethene with another a-olefin, such as propene or
butene-1, the molar ratio of on the one hand carbon

35 monoxide and on the other hand the olefinically
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(0. 24 mmol e) of nickel perchlorate and |33 &HEET HAS BEEN 39 22 mol e) of
Coution 2057k ﬂwﬂﬂ)\ﬂmﬂllﬂ\ﬂﬂm me—vm ietat LIRS 5 5 e R

O the resulting 4.0 I"ut éd tatal yst solution 1 mM was
charged to a 0.5 1 autocl ave, toget her wrth7 - 8 gramof a dried,
previously prepared terpolyne car bon nonoxj de, ethene and

propene. - Theum%%gompound(s)emeﬁpéf VIRPTHOBEF | RRANG! iRy thE devi ce

and an aut omabizqhgelbf 1:presspke,r eheefamount of catalﬁﬂ@ségﬂ@@slﬂndrhe
reactor was cl|losed and ressurlzed

itrogen. The
pEessure was P& Ay range of 49 autt&ajaQ/e Wa‘éagﬁ%éae %ﬁat“h
car bon m)noxi atoms of GréGp6vVIRa) mezhileperhimdilé toflaslefeaseaillgd W|th

car bon oxide (2.4 and hene
conten?s of tHé’sraea’ﬁ%'f’eéngmﬁ/ggﬂjgdtPo cfoé#)]z@erlzga with,garbes of
car bon nonoxi d'@/m:txm f ehd tewperatatrieo being betwedh dAsastaniséd °Co

naintainthe MPRe 5 reTolS 0 A sol ution

of 111.3 ny o sﬂ{ﬁﬁ?%ggg |ne188 betw %l ifa 16 ﬂpa was added at a
rate of 2.0 mloperA RPRal yaer uaf carbon nmo’w%ﬁ a@@aatxu ﬁéeélglwedflsafter

t he begi nni ng &fsatmrated compbﬁﬁ@t Woi i efdgisTyasrt 8 BBEERhabI Yyhex

t enperature of reagti,on mxttg)y:{aached 60 [err]C). 2

The coéfol yner PXRTSFF r%ﬁc?iﬁ s 10 Ghye® ims 1-94utomatic pressure
relief after a reaction period of - 5 hours. The product was
recovered, dried overnight in a vacuum oven under a nitrogen purge
at 50 [err] C and wei ghed. The average pol ymerization rate was
16 kg copolyner/- 30 (g pal ladium hour). The intrinsic viscosity
(Limting Vi scosity Nunmber, LVN) of the copol yner obtained was
3.0 dl /g, calculated fromdeterm ned viscosity val ues, measur ed
for different copol ynmer concentrations in hexaf | uor oi sopr opanol at
35 [err] C

.\___~__
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- 14 - Exanpl e 2 A Itnear al ternatjing; cqpolyner-ofE: .
cdrbon nonoxi de and et hene was prepar ed- u5|ngvthe'n?thods of  *°
Exanple 1, with the difference that the naphthoqui none. sol uti"on fed
to 5 t he pol ynerization m xture contiifed in addition 412 ngy

3, 3-di met hyl but ene-gdls peidilddx¢d, nRid¥iilng to this J.nve-HtQO%xVQ:m

pol ymerization rate was 17 kg copolyner/- pal | adi um hour). The

intrinsic viscoIRLYMeFFFtEPn 1s carnjeag gt yiny ,prq_s\ﬂq)ceopft ife

copel yner obt aidgthbddsd 10, whick-GrYi%es a v:.nyl roUiﬁ do¥ealedetd @und
I ndi cate that the nunber average nol ecul ar melg ht of the copol yner

of Exanple 2 (&%FiFagly hindering (qrogmHie i) wad ZORPICHRES #han

the number e ¥ HRYG I ROV R ritRi O] Q- J-R 'yr&}?{e:%flnEé%rB&' e 1’
15 (corrpa:Ra)]% |]\é§% The average pol yneri zat I on rat found |

Exanpl e 2 was emrtdmtlfsomﬁpn%eat@m élyplrcne(,rbyl group,nRgke of
3, 3-di et hyl butf%ee"sl . a{)@;ﬁ; 1a%;£o% % a hydrodth ggqlo‘a RAlq @ am

at om pal | adi um or substitute renes in
the worki ng exampresasft® lmkﬁmgwmmg@m@s chissndrcag, Ge@dnol élypmo-gram

ot Pal a0 Mgzt gl SR SRR Stduppng g Reukaie o

pol yneriat i on m,\/\a@needlmctaéxm uro tabSut  Fedie rries groups Rdr iagienal

val ue. alkyl or cycloalkyl groups, for example l-butyl, 2-propyl
or cyclohexyl groups. Most preferred gréups Rl are
straight chain l-alkyl groups, and in particular methyl
groups. Preferred hydrocarbyl groups RZ2 are alkyl

15 groups, in particular straight chain l-alkyl grbups, for
example methyl or l-butyl groups. However, RZ is most
preferably a hydrogen étom. The linking group D
comprises typically up to 10 carbon atoms. It has at '‘most
3 atoms in the link connectiﬁg the group R13C- with the

20 vinyl group -CR2=CH2. The linking group may be. an
alkylene or alkylidene group, typicélly of up to 6 carbon
atoms, such as é methylene group, ethylidene group,
ethylene group, 1,2-propylene group or 1,2,3-trimethyl-

1,3-propylene group. D represents preferably a chemical

I

25 bond. The 1linking group D, if any is present, may
comprise heterocatoms, such as halogen, silicon, oxygen
and nitrogen. _

A very good result can be accomplished by using 3,3-
dimethylbutene-1 as the compound A.

30 The quantity of the compound A which can be applied
in the invented process may vary between wide ranges and
by routine experimentation a skilled person will be able
to determine the quantity which suits his purpose.

Typical quantities are in the range of 1-10,000 mole per
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BT A TNT CHE TE NWR anal ysis confirmed that the copol yers | 0" e 5
KPMEM@,&? es 1 and 2 were |inear polymers:of-_ 2 ¢ which the B *°

c ai ns consi stefl pf nononer units of carbon LI _nnnb><:i qé q.hd monQITeY s
urli t83afANAWe] atranged in an al ternating order. About 4% of the
pql ynmer chains of |the 30 copol yner 8btained in Exanple 2 contained an

end group of s&i;abﬂeh%rggifs%bﬂgl-g%@%e%&ha@%arkn&@%suk)[ﬁﬁikh i e.

derived from-3- ene- 1.
T 1889 PCT strong protic acids have in partgcular|anpkKa of less than A
process for the preparat.i : p : n (o}'¢! W th
an ol efinica | 'uW?%Fu?étggr%Ecalgg g%égﬁ&ﬁ%? é6nBFF§?%§ngp%?§%E§Pgﬁng t he
gononers in the, when mepsesedcénohqaeGneupoVitioneatl 18on€ai nExngmpieal yst
onposi ti.on and.iin the, presen ap,.ql ef.i.ni.c : ; '
unsaturated co oﬁH&tER}ewﬁféﬁggo%Eégﬁs8%% ?Pg %%Fgéuﬁgbxloned acé??ucture
an organi c growhiichpamatyi adset peirtikipdtenée the Group VEIRE sahpb,geedp and

which is of 4h L f . ; Lgrrls |
e T L

each Rerr] in ydrocar byl "group,
represents a hydr geathyl aghidspaee, for example, cobalt and nickel

salts. Other suitable protic acids are adducts of boric
10 acid and 1,2-diols, catechols or salicylic acids. Salts
of these adducts may be used as well. Suitable Lewis
acids are, for example, BF3, AlFj3, AsF5'and Sn(CF3503) 2,
and also hydrocarbylboranes, such as triphenylborane,.
tris (perfluorophenyl)borane, tris(4-chlorophenyl)borane
15 and tris[bis-3,5-(trifluoromethyl)phenyl]lborane. Protic
' acids with which Lewis acids may be combined are for
example sulphonic acids and hydrohalogenic acids, in
particular HF. A very suitable combination of a Lewis
acid with a protic acid is-tétrafluoroboric acid (HBFy).
20 . Other compounds which function during the
cobolymerization as a source of anions which are non- or
only weakly co-ordinating with the Group VIII metal are
salts which contain one or more hydrocarbylborate anions

or carborane anions, such as sodium tetrdkis([bis-3,5-

71

25 . (triflucromethyl)phen§l]borate, lithium tetrakis (per-
fluorophenyl)bdrate and cobalt carborane (Co(511CH12)é).
Again other compounds which may be mentioned in this
context are aluminoxanes, in particular methyl
aluminoxanes and t-butyl aluminoxanes.

30 The amount of the additional component which
functions during thelcopolymerization as a séurce of
anions which ére non- or only wéakly co-ordinating with
the Group VIIT metal is preferably selected in the range
of from 0.1 to 50 equivalents per gram atom of GrouprIII

35 metal,'in particular in the range of from 0.5 to 25
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a- hydrogen atom and D represents a chemxal bond or a. = .. linking, group
haVlng,@L_ﬂDsL—3~a%eﬁ%—Tn the link ."s>connect.i ng ‘thesgriou? Rl elr]I..,

Wth the vin ro err] =CH err]. 2.3 A prockss as. clarﬁbh.ln
claim ]HMﬁ m“ n : that the (jr oups R[€rr] at%e strai ght®chiln
1- al kyl partrcul ar melhylF groups, Rlerr] represents a

hydr ogen” atom’ and D represents a chem cal bond. 3 é§§3/§CT
[ in t

process as claimed in claim1 or 2, characterized

applied quantity of conpound Ais in the 20 range of 1-10, 000 nole per
gramatom G oup VIII netal. . c 1A PrP as claimed in claim 3,
characterized in e that the appkreﬁ—quaﬁﬁﬁfy of conpound Ais in the

range of 10-5,000 nole per gramatom G oup VIII netal. 5.
A process as clai any. h terjized dn that

t he cat al yst cofrpggrgt‘{%on e ?orcﬁenspr]ep%raézgﬁ‘mpgq adacf?%%l e é’oup VI
metal and, as amrbon moncxdite iwintdl arormdefenticaldon mdatdarstaide | i gand of

hﬂgrern I\/[er?]eneraI féﬁ?]comgﬂlSqu ﬁﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁ%%%iﬂﬁh? %EPFrr errg?%%)

ni trogen, arserpmesd¥hce of & Gau“tiup’rmMIatnwﬂalR[cﬁrft]a,lﬂ[rq rc]a,taR[y&rtr] and

err] independentl 16 -
rR[epre]se apnorF%%i’rtt’lﬁrecMﬁ Hoite ArsssnqR &F an olefd rbyl group
and R repr esentiun sathivad e ticam@atid (A) whichiIdoth@aigh sgrhiou A t60 ficdletiulg rat
| east 1 carbon atomrnthe i dge,, whi ch brdentatelr and is
present in an atfguitfe af °rgarflr%rﬂ’?5’ (FPR LG SFEE I & S‘n’F@f F oup
VIl netal . the vinyl group and which is of the general formula

R13C—D—CR2=CH2, wherein each Rl independently represents

10 a hydrocarbyl group, R2 represents a hydrocarbyl group or
a hydrogen atom and D represents a chemical bond or a
linking group having at most 3 atoms in the link
connecting the group R13C— with the vinyl group —CR2=CH2.
2. A process as claimed in claim 1, characterized in

15 that the groups Rl are straight chain l-alkyl groups, in
particular methyl groups, R2 represents a hydrogen atom
and D }epresents a chemical bond.

3. A process as claimed.in claim 1 or 2, characterized
in that the applied quantity of compound A.is in the
—- 20 .range of 1-10,000 mole per gram.atoﬁ Group VIII metal.

' 4. A process as claimed in claim 3, characterized in
that the applied quantity of compound A is in the range
of 10-5,000 mole per gram atom Group VIII metal.

5. A process as claimed in any of claims 1-4,

25 characterized in that the catalyst composition is based
upon palladium as the Group VIII metal and, as an
additional component, upon a bidentate ligand of the

~general formula R3R4M1-R-M2R5R® (I), wherein Ml and M2
independently represent a phosphorus, nitrogen, arsenic

30 or antimony atom, R3, R4, R and R® independently
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6- A process as clained in claimb5, 'chalacterized i-n- s that Merr]

- k]

and M ey sphorus atons, ore’pr noré of,” 3 3 Rerr}, 3°.
Rierr], I mlﬂm “Eﬂ] represents a phenyl gtodp sdbstitdted ~ *’5. at;

an oftho*positrom wsth+*respect to Merr] or’Merr] w'th an’”0 *"’ aT‘koxS/

group, especially a methoxy group, and R cbhtai ns from2 to 4
bri dgi ng at ons reafrddeRtt é”ﬂbdﬂédﬂgkﬁQu%EQ or polarc2tBeRiehLedy- £
A process as clained in claim5 or 6, charact grlze I'n that the

cat al yst conpoﬁmﬁmaré)%ag@@upa@ndn R13epreseadidi ai baxklenkponganicon a
corpound Selec%&Qd@&%@L r%h?bfo talnl%gchgsleggkti Qgrﬂﬁgthﬁ ﬁcigs ?%emns

aci ds, aeids i ning a Lew s acli
aci d, b@ﬁdgedewmu@bl@lﬁﬁ@#ﬁt&chlgenﬂlmatp@ﬁsenSahnsamhambunt of

coritai nsone or sgppe dhudiacar fyhgr atg ¢ 42aR"5e0h 6 BR6ERCYED perhl) "

and al um noxanés, h "ad onal
quantity in thé. raﬁgeroteﬁsoaBOCSaumed in cla2s équchaheqterpzedginnlatom

of GoupoVlii | 10 he o d Imingxanes_ar
typically appli e%% M1%8nk" regﬁeseﬂ aﬁp%%éﬂgkﬂg %Egﬁl rr“:"r Qti GObF of
alumniumto tﬁé,ZB , RO éndup thbprmabata 8 phehhd gaugp stbstbouLefO: 1 to

gﬁgkééterized Py Hagr%§e|E°S§5g£§ogggﬂer888§F§L§$: tPBnMZ with ant carpon
nonoxi @6 with eflkerg growpl heapmcxamly af methoxy gebhppeantith eontaths
[orr)-olell n 346 5° 48 P08 0300 cona, D4 oREadr, VS, BB AARHE T 01
unsat ur at ed coopebpd(akomsed as nononer being in the range of 1:2
28_3 30 2863? gréﬁﬁgféggg%yg%aﬁﬁa 8gét1n claim 5 oreéngchgréggeéfggg'Of
in that the catalyst composition is based, as an
15 additional component, on a compound selected from protic
acids, salts of protic acids, Lewis acids, acids
obtainable by combining a Lewis acid and a protic acid,
salts derivable from such combinations, salts which
. contain one or more hydrocarbylborate anions or carborane
20 anions, and aluminoxanes,  which additional component is
applied in a quantity in the range of from 0.5 to |
25 equivalents per gram atom of Group VIII metal, on the
understanding that .aluminoxanes are typically applied in
_ such a quantity that the molar ratio of aluminium to the
25" -Group VIII metal is in the range of from ZOdO:l to 100:1.

)
B

8. A process as claimed in any of claims 1-7,
characterized in that it is used for the copolymerization
of carbon monoxide with ethene or with a mixture of
ethene with another a-olefin, such as propene or

30 butene-1, the molar ratio of on the one hand carbon
monoxide and on the other hand the olefinically
unsaturated compound(s) used as monomer being in the
range of 1:2 to 2:1, the amount of catalyst composition

being in the range of 10-7 to 10-3, calculated as gram
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-~ 17 -0 at ons of G oup VIl netal per Jole of otefinically. 82 ¢

-?ﬂsnﬁéfra?b?glﬂﬁlﬁﬁﬂﬂﬂl&ﬂﬁﬁlﬁc’ﬁﬁbyﬁé' Fed Lh Carbon o RO e e s

between 1 and 16 MPa." 5° . A copol yner of carbon nonoxi de and an
olefinically .- wunsaturat ed compound™ v ¢h copol ynmer is obtainable by a

process as ctaLpghs BraB¥olb ¢T2TMRetad per mole of olefinically

unsaturated compound to be copolymerized with carbon
m%pokide,'the temperature being between 30 andl150 °c,
. and the pressure being between 1 and 10 MPa.
5 9. A copolymer of carbon monoxide and an olefinically
unsaturated compound which copolymer is obtainable by a

process as claimed in any of claims 1-8.
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