- 1- [ R (R*R*)] - 2- (4- FLUOROPHENYL) - [err], [err] - DI HYDROXY- 5- ( 1-
METHYLETHYL- 3- PHENYL- 4- [ ( PHENYLAM NO) CARBONYL] -

1H PYRROLE- 1- HEPTANO C ACI D, I TS LACTONE FORM AND
SALTS THEREOF 5 - BACKGROUND OF THE | NVENTI ON
Trans-()-5-(4-fluorophenyl)-2-(1-nmethyl ethyl)-N, 4-

di phenyl - 1- [ 248491y Ar 0- 4- hydr oxy- 6- oxo- 2H pyr an- 2- PCT/EP96/02537
yl)ethyl]-1H pyrrol e-3-carboxani des are anong conpounds of 10 U.S. Patent
No. 4,681, 893 havi ng useful ness as inhibitors of chol est er ol
biosynthesis. The conpounds therein broadliy - include

4- hydr oxypyr an- 2- ones and t he correspondi ng ri ng- opened aci ds derived

t herefrom It is now unexpectedly found that the enanti omer having

15 the R formof the riGRTARET EOMPOSIFION  ANR-FRGEESS FOR THE
f I uorophenyl) - 2- (1- mepRygbaiAwion Brd cdpphensks lof 2ARBON- MONOXIDE

t et r ahydr o- 4- hydr oxy- 6- - 2 e -

pyrrol e- 3- car boxam de; @ﬁgtﬁ\{gﬁﬁq%ﬁﬁﬁ”%{ ‘;’E%@%‘v‘n COMPOUND
fluorophenyl)-[err],[err]-dihydroxy-5-(1-nethylethyl)-3-phenyl-4- 20
[ (phenyl am no) car bomé]izi%xmiroho&eﬂtespwngleamﬁt compBERV1 8 Sand

surprising inhibition of nt esis of hol est | t

i s known that 32hBHPDRYE é%t | § GPQF?Fl‘BBe‘h%ﬁ@OAYmerS( AcFRBR9R exi sts as
t he 3R- st ereoi svarexidedand cmal by,mase2618fmmmna]iﬁImasatud;tea a series of
5-substituted comﬁoéﬁgghydroxypentanoic aci ds by Stokker et al., in
"3-Hydro y 3- nethydg ut ar enzynme A Reductase |Inhibitors.

Structural Mdific %Qﬁ??ﬁc JPEF Pt Qf eBar: °nEFQ?Q§%ﬁ?dWé§9p@ﬁ?aﬁblc aci ds
and Thelr LactomerEEmle@dniuaily 8 sarubbkted GhampoutidiEs cad8be3g epdfed

essential ly al lyof ctheace s A VrAThEAbnBEL! Yh ¥hd GHUARAENENg trans

di ast ereoner of _ g
(E) - 6-[ 2- ( 2, 4- dFERTBr bhhEMAYASt FERFRINENG calgalwRY ahJ@eocopolymers
hydr oxy- 2H pyr asan ebé it digk seldo diyt meankobat ¢overftiildndar techniques-

10, into films, sheets, plates, fibres and shaped articles

for domestic use and for parts in the car industry.
They are eminently suitable for use in many outlets for
thermoplastics. In the copolymers in question the units
originating from carbon monoxide on the one hand and the
15 units originating from the olefinically unsaturated
compound (s) on the other hand occur in an alternating or
substantially alternating arrangement.
So far, the preparation of the copolymers by using
catalysts based on palladium as the Group VIII metal has
20 been studied extensively because palladium based
catalysts provide a high polymerization rate. However,
a disadvantage of using palladium based catalysts is the
high palladium price. This high price is to be accepted
as a matter of fact because it is caused by the limited
25 natural availability of this metal. Methods for the
extraction of balladium remnants from the copolymers
. which allow the recycle of palladium are available, but
these methods introduce additional process steps which
. complicates the total polymerization process scheme.



t he absolute configuration for the [err]-hydroxy-[err]-lactone 35 noiety
comon to nevinolin of the fornmula (Ia)

- 2- [err] and conpactin of
the formula (1b) [err]
WO 97/00127 PCT/EP96/62537
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Another disadvantage is that palladium based catalysts
have a tendency to plate-out, i.e. to convert into the
zero-valent metallic state. Plating-out during the
copolymer work-up and further processing may cause some
grey discoloration of the copolymer, in particular when
its content of catalyst remnants is high. Plating-out
may also occur during the catalyst preparation or the
storage of the catalyst composition prior to its use in
the copolymerization process. The tendency to plate-out
is associated with the noble-metal character of
palladium. It would be desirable to find an alternative
to palladium based catalysts.

Nickel and cobalt are other Group VIII metals which
can be used in the copolymerization of carbon monoxide
with olefinically unsaturated compounds. For example,:
US-A-3984388 disclosed the use of nickel cyanide based
catalysts. These catalysts, however, displayed a low
polymerization activity despite the application of a
high polymerization temperature. Moreover, copolymers
made with these catalysts contain cyanides as catalyst
remnants. It would then be likely that cyanide
containing compounds, for example hydrogen cyanide, are
being released from the copolymer during its end-use
application. This is in particular undesirable when the
copolymer is used as a packaging material in contact
with food.

An improvement in the polymerization rate was
accomplished in EP-A-121965 which teaches the use of
catalysts containing nickel or cobalt complexed with a
bidentate ligand which is 1,3-bis(diphenylphosphino) -
propane or 1,4lbis(diphenylphosphino)butane. However,
in the instance that the copolymer's molecular weight
was determined it was lower than desirable in many
applications. Moreover, the polymerization rates



apparently is required for inhibition of HMG CoA reductase. 5 This is
reported by Lynch et al. in "Synthesis of an HVG CoA Reduct ase

I nhi bitor; A Diastereosel ective Al dol Approach in Tetrahedron Letters,
Vol . 28, No. 13, pp. 1385-1388 (1987) as the 4R, 6R configuration.
However, an ordinarily skilled artisan may not predict 10 the unexpected

and surpri si ngworgj[ Jztri on of chol esterol bi osynt hesi s of ptherap@sant
invention in view ol these di scl osures. L

- 3- SUWMMARY OF THE | NVENTI ON

Accordingly the present invention provides ¥ or conpounds consi sting of
[R(R*,R*)]-2-(4-fluorophenyl.)~[err] -

di hydr oxy-5- (( 1%??1’5}?%#)?‘3%1)&131% ‘é'%y?‘gﬁé-ﬁrb%ear%ylrgﬁqmngyr fqorth_er

car bonyl ] - 1H pyrimprevetaisanoi ¢ aci d (conmpound of formula I),

?ggrpaceu;igazhyf?00§ﬁuﬁ?¥1ﬁ7%®|H§iét6%{FTt§%¥%se ﬁf4cata1ysts based on
-trans)-5- (4-f| uorophenyl)-2-(1- e -N. 4- . .

di phenyl -1 - [ 2-(t%%&é‘?1]yo‘f%'3é§'-%§?§r %ﬁgﬁ- o&%%ﬁ“ﬁ{%&ﬁ’?}ﬂ“ acid. From

yl) et hyl |51 H pyrtioé endelciand ceaamipdes (imet hactahterf epplbcatinn it0 deaepienoi c
aci d ot conpound,gf £ LAl Ihat the polymeri¥atioSehtes WA At

relates to a pharnaceuti ca conposition, useful as a
hypochol est er ol eRFRIBGENMN - conprising a hypochol esterolenm c effective
anount of [ R- (Rt K9 |e2 Hed cohabudepderhdt) -Heefrl, prly] - di hydr oxy- 5- (1-

15 methyl et hyl ) - 3 phepy a&&@n%@xhgg‘yﬂmwa}pwﬂta&}aéamaa G1ickel or

1- heptanoi c acid, Its pharnmaceutica acceptabl e salts or

(2R-tranky - 5- ( 4- EPERFBPRFAA )e2EALYSERt hyl et hyl - N, 4- di pheny! -

1-[ 2- (t et rahydr o- 4- hyglrigay riovo veedHE pyndne Raty | udistgink i AH- improvements
pyrrol e- 3- car boxay | s ) t s 20 rier.
Further, the pr eggngﬁle %ée%?%n%qllc% g?g{é?@ﬁg? %&?eét%&g%ofa??feg%%ggaﬁia(r;%al S,

i ncl udi ng humansachi¢ved by using therehppairdt camwisreti Y2 HY 3adni.ni stering
to such mamal amodified bidentate ligand. The modification involves

15 the presence of a chelating atom carrying a substituted
 aromatic group and the presence of a small bridging

group connecting two chelating atoms. The improvements
reside in the polymerization rate,'as well as in the
molecular weight achievable. Advantages of this finding

20 are that in a simple and efficient manner copolymers can
be prepared using a cyanide free, non-plating metal
containing catalyst. Further, the reactor powders thus
prepared can have a very low content of catalyst
remnants and they have a good colour performance. The

25 copolymers have a good level of melt stability and they
are in principle free of cyanides. 1t also appeared
that the use of the nickel based catalyst surprisingly
leads to a copolymer with a higher molecular weight than
when a similar palladium based catalyst is used under

30 otherwise identical conditions. The results with cobalt
were unsatisfactory.

. Accordingly, the invention relates to a catalyst
composition which is based upon
. (a) a source of nickel cations, and



dosage form of the pharnmaceutical conposition described above. 25
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The pharnaceutically
acceptabl e salts of the invention are those generally derived by

di ssolving the free acid or the |l actone; preferably the |lactone, in
aqueous or aqueous al cohol sol vent or other suitable solvents with an
appro- 30 prigbespsse and isolating the salt by evaporati ngprciverss/2s37

sol ution or by reacting the free acid or | act one; preferably t he

| actone and base in an organic solvent in %hlch the salt separ at es
directly or can be obt ai ned by concentrati on of t he sol ution.

-4- bPr ACh1 &nt H3E 19 ahaeoﬁakaefgéﬁeﬁma&aum R5g2wl ¢ he
acid or Iactone én%hﬁgfroprlatewéharnac utlca |y accept able salts

within the scop¥“BiR - 8npnBé creprersnt, dAdPPERABRSEE such as
rs]ogllu um gydr OX:ZI dphoaphmsum&dmehl [,04rgeniti cbiﬂlanﬁﬂmysﬂyoxaae R3ﬁ|l@3 umOI
ydroxi de, 1-degx y C n xi de,
zinc hydrOX|§n& é%ure?éég%#%jlgx %g%dghgig éé g Sﬁbg@%@%
annnnludihydroxhﬁér©¢atb¥ﬁuﬂRPQMﬂ @@stbachnéertandMMSthyaglecahﬁm@t chollne

ar gi ni ne and thsnlal &e.r10 ﬁefnér &labya‘it Beptésdhtirg s%kﬁhﬁﬁ’ceaﬁaﬂﬁﬁl um

al um num and errous g qgﬁF_g .romthe sodi um or
pot assi um sal t g§°38d|ﬁ% t%m?%ﬂﬁ&ﬁ? Pa?e %E%@%% 3991n9 FEPERiBh of the
sodi um or pot aswhiphsthe biidge congistencbfat mesl ¢wenbrhigindeatomas.

sol ution of the sodbyénmv&fﬁl@asb%bl?eﬁéésoéow%reeaeguasrotf_hé he fornula
mﬁlléggve the cal ciu e aci.d can be

pr epar et by hydPSF?%F%tb‘?n tcﬁfg copo X@Faﬁeofo??ﬁlaﬁn fopREige) fndrany passing

t he salt througblafinicallyninsagxchiedecossound Homprdsing aodtavajieg at | ng

the 20 water. the monomers in the presence of a catalyst composition

according to this invention.
In addition the invention relates to a linear

15 copolymer of carbon monoxide and an olefinically
unsaturated compound which copolymer comprises nickel in
a quantity of up to 500 ppmw relative to the weight of
the copolymer and which copolymer is free or
substantially free of palladium.

20 As the source of nickel cations conveniently a
nickel salt, such as a nickel (II) salt, is used.
Suitable salts include salts of mineral acids such as
sulphuric acid, nitric acid, phosphoric acid and
sulphonic acids, and organic salts, such as nickel

25 acetylacetonate. Preferably, a nickel salt of a
carboxylic acid is used, for example a carboxylic acid
with up to 8 carbon atoms, such as formic acid, acetic
acid, trifluoroacetic acid, trichloroacetic acid,
propionic acid and citric acid. Other preferred nickel

30 salts are nickel halogenates, such as nickel (II)
bromide and nickel (II) iodide. Nickel (II) acetate
represents a particularly preferred source of nickel
cations. BAnother very suitable source of nickel cations
is a compound of nickel in its zero-valent state, i.e.

35 nickel (0), complexed with an organic ligand, such as a



The nost preferred enbodi nent of the present invention S
[R-(R*R*)]-2-(4-fluorophenyl)-[err],[err]-dihydroxy-5-(1-

nmet hyl et hyl ) - 3- phenyl - 4- [ (phenyl am no) car bonyl ] - 1H pyrr ol e- 1- hept anoi ¢
acid, hemcalciumsalt. 25 General ly, the compounds | and Il of the
pr.esent I nvention can be prepared by (1) resolving the racemate, t hat
i's prepared bywowesmppcesses described in U S Patent No. PéT/EBIe/03SHY
which is incorporated by reference therefor, “or (2) synthesizing the
desired chiral form beginning from30 starting materials which are known or
readi ly prepared using processes anal ogous to those which are known.

Specifically, reasiaidd i02Na0phéShirdCeMBhAnMEsPEL sudf CUHYIexeedage Shown in
Schere | (where B RBSM Y- Sornor A M8ke1 (0) bis(triphenyl-

Schenme 1 [err] . e
[err] phosphine) dicarbonyl and nickel (0) dicyclooctadiene,
from which cationic species may be formed by reaction,
5 e.g., with a strong acid, such as acids as defined

hereinafter, e.g. trifluoroacetic acid.

In the ligands of formula (I) M! and M2 preferably
represent phosphorus atoms. The groups Rl, R2, R3 and
R4 are independently hydrocarbyl groups which may

10 optionally be polar substituted. R!, RZ2, R3 and RrR% may
independently represent optionally polar substituted
alkyl, aryl, alkaryl, aralkyl or cycloalkyl groups
having typically up to 20 carbon atoms, more typically
up to 10 carbon atoms, on the understanding that at '

15 least one of R}, R2, R3 and R? represents a substituted
aryl group. Such a substituted aryl group has '
preferably up to 20 carbon atoms, more preferably up to
10 carbon atoms. Typically at least one of Rl and RZ2
and at least one of R3 and R% represent a substituted

20 aryl group, more typically each of R, R2, R3 and RrR%
represent a substituted aryl group.

Suitable substituents present at the substituted
aryl group(s) are alkyl groups, such as methyl, ethyl or
t-butyl groups. However, it is preferred that the

25 substituted afyl groups are polar substituted. Suitable
polar substituents include halogen atoms, such as
fluorine and chlorine, alkoxy groups such as methoxy and
ethoxy groups and alkylamino groups such as methyl-
amino-, dimethylamino- and diethylamino groups. Alkoxy

30 groups and alkylamino groups contain in particular up to
5 carbon atoms in each of their alkyl groups. The

. preferred polar substituent is an alkoxy group,
especially a methoxy group.
. It is preferred that substituted aryl groups R, R2,

35 R3 and R4 are phenyl groups having a substituent



St e, B 1) Separate

2) CH 3) reflux in toluene
[erf] [R (R*R*)[i soner] [S (R*R*)[i soner]
[gfr] - 6- The "trans
yacemate" of Scheme 1 means a mixture of the follow ng:
“lerr] WO 97/00127 PCT/EP96/02537

- 6 -

typically at an ortho position with respect to Ml or M2,
Further substituents are preferably positioned in an
ortho position, as well, or in a para position with
respect to M1 or M2.

5 The bridging group R of the ligands of formula (I)
is typically an organic bridging group having up to 10
carbon atoms. The bridging atoms are preferably carbon
atoms, but it is also feasible that one or two bridging
atoms are heteroatoms, such as silicon or oxygen atoms.

10 Preferably there are two bridging carbon atoms. The
bridging group R may be aliphatic, olefinic or aromatic
of nature. However,-it is preferably a 1,2-alkylene )
group, for example a 1,2-propylene, a 2,3-butylene group
or a 1,2-cyclohexylene group. R represents most .

15 preferably an ethylene group (-CHy-CHz-).

Preferred bidentate ligands are 1,2-bis((2-methoxy-
phenyl) ,phenylphosphinc] ethane, 1,2-bis{bis(2,4-di-
methoxyphenyl) phosphino]ethane, 1,2-bis(bis(2,4,6-tri-
methoxyphenyl) phosphino] ethane and, most preferred,

20 1,2-bis[bis (2-methoxyphenyl)phosphino] ethane.

The amount of bidentate ligand supplied to the
catalyst composition may vary, but is conveniently
selected in the range of from 0.1 to 2 moles of
bidentate ligand per gram atom of nickel. Preferably,

25 the amount is in the range of from 0.5 to 1.5 moles of
ligand per gram atom of nickel.

The nickel containing catalyst composition may be
based on a source of anions as a further catalyst
component. The skilled person will appreciate that

30 suitable anions are those which are non- or only weakly
co-ordinating with nickel under the conditions of the
copolymerization. Examples of suitable anions are
anions of protic acids, which include acids which are
obtainable by combining a lewis acid and a protic acid,

35 and acids which are adducts of boric acid and a



[ROIR*R*)]i soner [S(R*R*)]i soner The condi tions
of the Step 1 and 2 of Schene 1 are 5 generally as found in the Exanples 6

and 7 hereinafter. ) -7- The
chiral synthesis is shown in Scheme 2 (where Ph is phenyl) as foll ows:
Schene 2 [err] Ph
WO 97/00127 PCT/EP96/02537
-7 -

1,2-dicl, a catechol or a salicylic acid. Preferred
acids are strong acids, i.e. those which have a pKa of
legs than 6, in particular less than 4, more in
particular less than 2, when measured in aqueous

5 solution at 18 °C. Examples of suitable protic acids
are the above mentioned acids which may also participate
in the nickel salts, e.g. trifluorocacetic acid.
Examples of Lewis acids which can be combined with a
protic acid are the Lewis acids defined and exemplified

10 hereinafter, in particular boron trifluoride, boron
pentafluoride, tin dichloride, tin difluoride, tin
di (methylsulphonate), aluminium trifluoride and arsenic
pentafluoride, triphenylborane, tris{perfluorophenyl) -
borane and tris(3,5-bis(trifluoromethyl)phenyll]borane.

15 Examples of protic acids which may be combined with a
Lewis acid are sulphonic acids and hydrohalogenic acids,
in particular hydrogen f£luoride. Very suitable
combinations of a Lewis acid with a protic acid are
tetrafluoroboric acid and hexafluorcboric acid (HBF,; and

20 HBFg) . Other suitable anions are anions of which it
appears that there are no stable conjugated acids, such
as tetrahydrocarbylborate anions or carborate anions.
Borate anions may comprise the same or different
hydrocarbyl groups attached to boron, such as alkyl,

25 aryl, aralkyl, and cycloalkyl groups. Preferred are
tetraarylborates, such as tetraphenylborate,
tetrakig[3,5-bis(txifluoromethyl) phenyl]lborate and
tetrakis (perfluorophenyl)borate, and carborate
(B11CHy127) .

30 The source of anions may be acids from which the
anions are derivable, or their salts. Other sources of

. anions are suitably Lewis acids, such as halides, in
particular fluorides, of boron, tin, antimony, aluminium
. or arsenic. Boron trifluoride and boron pentafluoride
35 are very suitable. Other suitable Lewis acids are



(5) 78% (7) 57%
- 8- Cenerally, conditions for Schene 2 are as shown in the

Exanpl es 1-5 hereinafter. One of ordinary skill in the art would
recogni ze
WO 97/00127 THIS SHEET HAS BEEN PCT/EPY6/02537
REPLACED
- 8 -

hydrocarbylboranes. The hydrocarbylboranes may comprise
one hydrocarbyl group or two or three of the same or
different hydrocarbyl groups attached to boron, such as
alkyl, aryl, aralkyl, and cycloalkyl groups, preferably
5 aryl groups. They may also comprise hydrocarbyloxy or

hydroxy groups or halogen atoms attached to boron.
Examples of very suitable hydrocarbylboranes are tri-
phenylborane, tris(perfluorophenyl)borane and tris(3,5-
bis (trifluocromethyl) phenyl]jborane. Again other suitable

10 compounds which may function as a source of anions are
aluminoxanes, in particular methyl aluminoxanes and t-
butyl aluminoxanes.

The guantity of the source of anions is preferably :
selected such that it provides in the range of from 0.5

15 to 50 equivalents of anions per gram atom of nickel, in’
particular in the range of from 0.1 to 25 egquivalents of
anions per gram atom of nickel. However, the
aluminoxanes may be used in such a quantity that the
molar ratio of aluminium to nickel is in the range of

20 from 4000:1 to 10:1, preferably from 2000:1 to 100:1,
most preferably from 500:1 to 200:1.

The activity of the catalyst composition is such,
that amounts in the range from 10-7 to 10-2 gram atom of
nickel per mole of olefinically unsaturated compound to

25 be copolymerized, are adequate. Preferably, the amount
will be from 10-6 to 10-3, on the same basis.

Olefinically unsaturated compounds which can be used
as monomers in the copolymerization process of the
invention, include compounds consisting exclusively of

30 carbon and hydrogen and compounds which in addition
comprise hetero atoms, such as unsaturated esters.
Unsaturated hydrocarbons are preferred. Examples of
suitable monomers are lower olefins, i.e. olefins
containing from 2 to 6 carbon atoms, such as ethene,

35 propene and butene-1, cyclié olefins such as

This Sheet Has Been Repl
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variations in the Schenmes 1 and 2 which are appropriate for 5 the

preparation of the conpounds of the present invention. The
conmpounds according to present invention and especially according to the
conmpound of the formula I inhibit the biosynthesis of cholesterol as
found in the CSI screen that is disclosed in U S Patent No. 4,681, 893
which 10 is noWb§%§92+ncorporated by reference therefor. The pcheposnzskat a of
the conpound |, its enantionmer the conpound || *and the racemate of these
two conpounds are as foll ows:

| [ err] Conpound -9 - (nicronDIes/Iiter) 15
%RAgFFFF)] Isc"n%?c%ﬁgentene, aromatic compé%%ﬁ%, such 65 Séérene IsonEr

Accordingly, thelphesaethydesiresn #83 tHinyh&skezsu- suchtag arinydnposi ti on
prepared fromt rhe:gtqﬂaolam@ Qinihep26piondad 2 Iprefekbnee PRAGTRGEW cally
accept'abl e sal ts the Siti l?ﬂs are :Erie.par ed as
described in U & §?§%Fuﬁ6ur§56%i %§k$Rﬁnw i 8MOHRBT ef P Yai n

i ncor por & ed sbycl’r & pavpenkePE. baaene 1. Li kewi se, the present invention
i's a method of US€ eneralyPo! tREIRYLLr qraew%heheéasreﬁ@rnaﬁl@%%an The
conpounds t he present i nventi o ut.i | %tgrﬁ E E ceut I cal

met hod of thls i i%n t8r 8Pad n?E P ofgEiBAES dosage

| evel s of from msntﬁmﬂdgcpmpodagl(s\hlm fher s&l&ﬁtadrwnthtmrmrwmléul t of
approxi mat el y 70-dg,d s f%rdg,%ag.slef in tﬁ§ Fryel be! @.erllngbklgcy 0ofp.Rody wei ght

per day._  The dosages be " preferab fromO per day.
The dosale is prist&Evas-y 1&dﬁ‘?np§?£?’éﬂe‘§st% qgmltoydésg@gar r‘?‘b*?nlnl'ﬁ'-@eum t
dosage form for xarmje @f Faventieral tase:1ay 35 be varied or adjusted from 10

to 500 my. pref erably f (0X20e oft end OfiheAehOLY Bnb@nl B RPIL A"

application and the
potency of the R4% V& jther sFeesnceThE @ odbdwEnti-onSredrrably a diluent

is used in which the copolymers are insoluble or

15 virtually insocluble so that they form a suspension upon
their formation. Recommended diluents are polar organic
liquids, such as ketones, ethers, esters or amides.
Preferably, protic liquids are used, such ag monohydric
and dihydric alcohols, in particular the lower alcohols

20 having at most 4 carbon atoms per molecule, such as
methanol and ethanol. The process of this invention may
also be carried out as a gas phase process, in which
case the catalyst is typically used deposited on a solid
particulate material or chemically bound thereto.

25 : When a diluent is used in which the formed copolymer
forms a suspension it is preferred to have a solid
particulate material suspended in the diluent before the
monomers are contacted with the catalyst composition.
Suitable solid particulate materials are silica,

30 polyethene and a copolymer of carbon monoxide and an
oclefinically unsaturated compound, preferably a

h copolymer which is based on the same monomers as the
copolymer to be prepared. The quantity of the solid
v particulate material is preferably in the range of from



desired, also contain other active therapeutic agents. Det er m nati ons of

opti mum dosages for a particular situation is wwthin the skill of the
art. 5 The conpounds of the formula | and Il and.their pharna-
ceutically acceptable salts are in general equivalent for the activity
of the utility as described herein. The foll ow ng exanpl es

I 1l ustrate partweshosizymet hods for preparing conpounds in cRCRARIGHORSE’ Wit h
this invention. 10 These exanples are thus not “to be read as linting the
scope of the invention. EXAVPLE 1

285 m 2.2 Mn-butyl Tithium(in Hexane) is added dropwi se to 92 ni

di i sopropyl am neoi.) 89Qarg,THfarliclabdf om0 .5 MDA org peregbofgask via
dr oppi ng funnel gng under nitrogen. The well stirred yellow solution is
allowed to S about -20[err]C. Then it is cannulated into a
suspensi on of 99 g SThe¢ -condidiions under-vhighdhg @renese ef the500 ni

absol ute THF, kephveft fordlis gﬁcﬂeﬁdeﬁsklﬁ&ma@[@fé Ifee 22 \Aﬁ%oaaédl tionis

conpl ete, sthereactlon m xture al | warmto -1 [)err C over a .
peri od of >t wo hoﬁFg‘pem%?ﬁﬁ"ﬁlaé‘ é’ressgﬁgﬁerﬁ"f%a}ﬁ RetaeemoLONgRR [ err] is
prepared by droppiag°G64imipart idulal bektyead 30 arichda3Iono, aansd Spansienn of

15.3 g of  rmgneshamd063 Mol dade 3008t HELS idhadlobl Bagcgﬂl’% PPed.

25 with refl ux condenser, overhead stirrer. S IS et ed

the MyBr[err] suBpERE¥GH ‘i’% ‘iﬁﬁ?oé’d mogox3de ’a?notifﬂfé:alli’eﬁ&l aeestot u‘?‘?’bﬂ
(dark brown) is cannThatsspolynershean bsusgesnsirmed irdn ®hd0 m nutes.

Stirringqhps Contgiﬂgﬂ %f%ﬁﬁ} n mﬂthQEeEyaﬁsidgﬂégﬂdéﬁtfgﬂglgtechniques,

5-(4- quoropheny
net hyl et hyl ) - 1- ( ¥heRoprdblHenty I8 #isshe bl - ARPPMeHe My be ggepvsBed de in

800 ml THF absol ugref!\laﬁra?\dﬂﬁd cskw\nes-epeyetlon ¥ tHehdiGsrenthentréirred for

90 m nutes at -78 t d 0 O—| at,-78C. This is
renoved to a cog?i%‘%rﬁ pgﬁﬁﬁl?értr; g‘d-'rgdl ' Shm%tuf’e 35 -
concentrated in vacu@omlml}‘—@)[aé’rer ]seltabbn menﬁreﬁ in Wthh the units

- 10- 15 originating from carbon monoxide on the one hand and the

units originating from the olefinically unsaturated
compound (s) on the other hand occur in an alternating or
substantially alternating arrangement. The term '
"substantially alternating” will generally be understood

20 by the skilled man as meaning that the molar ratio of
the units originating from carbon monoxide to the units
originating from the olefinically unsaturated
compound (s) is above 35:65, in particular above 40:60.
When the copolymers are alternating this ratio eguals

25 50:50.

A high Limiting Viscosity Number (LVN), or intrinsic
viscosity, of the copclymers LVN is indicative of a high
molecular weight. The LVN is calculated from determined
viscogity values, measured for different copolymer

30 concentrations in m-cresol at 60 °C. It is preferred to
prepare copolymers having in LVN in the range of from
0.2 to 10 dl/g, in particular from 0.4 to 8 dl/g, more
in particular from 0.6 to 6 dl/g. It is also preferred
to prepare copolymers which have a melting point above
35 150 °C, as determined by Differential Scanning



Et OAc/ Heptane is added to the yellow sh slurry and filtered. The
filtrate is washed extensively with 0.5 N HCl, then several times with
Herr]O and finally with Et OQAc/ Heptane (3:1) that was cooled with dry
ice to -20[err]C. The light brown 5 crystalline product (Exanple 1A) is
dried in vacuum oven at 40[err]C. The yield is 194 g. The

product 1A isweeimssizal |ized fromEtQAc at -10[err]C to POTRIPOechEesy g to
yield product 1B and then recrystallized from * acetone/pentane to yield

90 g to yield product 1C. The 10 nother liquor is conbined fromthe wash of
t he crude mat erial and recrystallized ¥r om Et OAc/ Hexane. 33 g of 1B

shows the foll ow_ng. 2. 7oftheR Sto S'S i somers. 28.5 ¢
of 1C shows thevgrag‘lgf"& hﬁy I%é’ié 95 Fprs example, HineasGoRedYmeramkt 1C i s

recrystal lized foagproHEPhexide \r@H eheh@: and plioweak nppalymedscés 1F havi ng a

yi el d of 48.7 gc%frb &SﬂbkfdGWéEK’H d h r the
on m ne anE anot &1%& rBa)ter}?gx brlhg{:,’]g pr%du { 1D

first agueous ﬁéﬂf i c%s | 1ized & OAc/ Hept ane
of 21.4 g Ern3ting. stEgtially giierRatiag frddoine® WHEsnd 1C
i s conbi Bed and categpegr ysial i ze-tficulacHe! ﬁﬁfdiﬂ@ﬂ@*@ﬁb@gﬁet o yield

55.7 g whi t t tallized f
Gl [ 8rr]/ veoH £4TSHS| 81 FpBha LY Wpohiners of, carstd iBpbRRRECAR | qlor 1o

conbi ned, concer‘FttP&PEdc’%’héhn?% alternagifgecorokimeys wéd canbMt
CHO [err]/ MeOH idnbxiget éﬂhanélalrldtanothegedt S, irARAiehUt B4 abidy

the i ga gel wtip dB0tne oS Praiifild conets X8, 6 VBs helh Rt 30
Recryst 30 i zat i dri18Pt REefeskie Jfr’r(‘}lheCHG}i$%rQq /f%gmt 4n@08: to 1:3yields 33.7
g of product 1l more preferdbEy Nt hefe &hﬁg@roﬂffﬂdm'fSSBGGBY§t§||'Zed to

%:”rsls'(tjal | i zég ZogyloraFg gﬂ% %65’ Pé’&&&%c%f TEAs thgligg'cg%l iﬁdl iL i s
conbi ned and re@|°§i§?§f-l<i>ﬁe§h¢ rmOh’me@HCWi.bl riypHeptldye beoapoee d 48 g
0.01 ppmw, relative to the weight of the copolymer. It .
15 is preferred to prepare copolymers which have a nickel
content in the range of from 0.05 to 300 ppmw, in
particular from 0.1 to 200 ppmw, relative to the weight
of the copolymer. The copolymers are substantially
free, preferably free of palladium. “Substantially free
20 of palladium® means to the skilled person that the
palladium content is lower than the value normally
achieved when a palladium based catalyst is employed in
the copolymerization, for example less than 1 ppmw, in
particular less than 0.1 ppmw, relative to the weight of
25 the copolymer. Alternatively it is preferred that, if
palladium is present, the weight ratio of palladium to
nickel is less than 1:50, in particular less than 1:100
or most in particular even less than 1:200.
Preferably the copolymers are free or substantially
30 free of inorganic cyanides. Substantially free of
organic cyanides may be considered copolymers of which
the content of inorganic cyanide, measured as the weight
of CN, is less than 10 ppm, in particular less than
1 ppm, more in particular less than 0.1 ppm, relative to
35 the weight of the copolymer. The copolymer's content of



The conbi ned nother |iquor of 1I, 1K, and 1L is concentrated to yield 31

g of 1M The product 1F provides the foll ow ng data.

Anal : 1F 5 mp. 229-230[err]C

Cal c. Found C. 77.84 77.14 .

H 6.02 6. 45 N. 3.56 3.13 10 These data
are consi sten ] e formul a PCT/EPIRESY
EXAMPLE 2 RN&g%%g%pg (0.206 M of the conbi rfed products 1F, 1G 1H and

1 L of Exanple 1 are suspended in 800 m Methanol/THF (5:3). 15 Cooled to
O[err] C and added to 11.7 g sodium rrethom%i% The mxture Is stirred

unti | everythlng ssolvgd dthen put n.,the freezer rnlg The
reaction m xt ur &YPRige §aBqPe debeTRMRY HYr B5APEERP Y %lﬁ¥§nl GehBRBd with
15 m HOAc, themn aguecuenepattionn fcrexampl4eObprdisalyimgt aha expect ed

product as 20 fold{5mer in a euitable polar solvent, such as hexa-
fluoroisopropancl, and adding water, after which the
S cyanide content of the aqueous solution can be
determined using standard methods.

The invention is illustrated by the following
examples of the preparation of linear altermating carbon
monoxide/clefin copolymers.

10 Example 1

A carbon monoxide/ethene copolymer was prepared as
follows.

A stirred 200 ml autoclave was charged with a
catalyst solution consisting of

15 100 ml of methanol,
0.25 mmol of nickel (II) acetate,
1 mmol of trifluoroacetic acid, and
0.3 mmol of 1,2-bis[bis(2-methoxy-
phenyl)phosphino] ethane.
20 The air in the autoclave was removed by evacuation.
The autoclave was then pressurized with ethene to 20 bar
and additionally with 30 bar carbon monoxide, i.e. a
total of ethene and carbon monoxide of 50 bar.
Subsequently the autoclave was heated to %0 °C. After
25 S hours the polymerization was terminated by cooling to
ambient temperature and subsequently releasing the
pressure. The copolymer reactor powder was recovered by
filtration, washing with methanol and drying at 60 °C in
nitrogen at a reduced pressure.
30 The yield was 13.5 g of a water-white copolymer
having an LVN of 1.67 dl/g, which corresponds with a
number average molecular weight of about 25000.
Example 2 (for comparison)
A carbon monoxide/ethene copolymer was prepared as
35 described in Example 1, but with the differences that



-12- [err] Thi s

product is added to 500 ml H20 and extracted tw ce with EtOAc (300 m).
The conbi ned extracts are washed with saturated NaHCO err], brine,

dri ed over anhydrous magnesium 5 sulfate, filtered and the sol vent

evapor ated. The resi due I s chromat ographed on silica gel in
EtCﬁc/Fbptaned&&D%&} eluent to yield 109 g colorless opbn@ﬁ“ﬁﬂgys
recrystallize fron1Et[err]C¥Fbptane to yiefd: 9 ¢
first crop; white crystals 10 8.2 g second crop; mhlte
crystals. The crystals provide—tﬁb-follomﬁng dat a: m p.
125-126[err] C, [err] 4. 23[err ﬁ) 17 M CHerr]

Cal c. Fourfg 3 mmol of 1, blS is(2- mgghquphenw ) phesphino] -

H  6.30 dropadne was used instead d¥ 1,2-Bfks[bis(d-fMihoxy- These data,

are anSiStentﬁﬁé%glsgﬁoégﬂf%%f%thane and that the polymerization time

was 10 hours instead of 5 hours.
5 The yield was 0.7 g of a yellowish white copolymer.
. Example 3 (for comparison)
A carbon monoxide/ethene copolymer was prepared as
described in Example 1, but with the differences that
0.3 mmol of 1,2-bis(diphenylphosphino)ethane was used
10 instead of 1,2-bis[bis(2-methoxyphenyl)phosphino}ethane
and that the polymerization time was 10 hours instead of
5 hours.
The yield was 0.6 g of a yellowish white copolymer.
Example 4 (for comparison) ' ‘
15 | A carbon monoxide/ethene copolymer was prepared as
described in Example 1, but with the differences that
0.3 mmol of 1,3-bis(diphenylphosphino)propane was used
instead of 1,2-bis(bis(2-methoxyphenyl)phosphino]ethane
and that the polymerization time was 3 hours instead of
20 5 hours.
The yield was 0.1 g of a yellowish white copolymer.
Example 5
A carbon monoxide/ethene copolymer was prepared as
described in Example 1, but with the differences that
25 (1) the catalyst solution consisted of
100 ml of methanol,
0.1 mmol of nickel (II) acetate,
0.2 mmol of tetrafluoroboric acid, and
0.12 mmol of 1,2-bisfbis(2-methoxyphenyl)phosphino] -
30 ethane,
(2) the temperéture was 100 °C instead of 90 °C, and
N (3) the polymerization time was 3 hours instead of
5 hours.
* The yield was 8 g of a water-white copolymer having
35 an LVN of 1.64 dl/g.



[err] EXAMPLE 3 77

m of diisopropylamne is dissolved in 250 M THF in a 2000 m

t hree-neck flask equi pped with thernoneter and 5 dropping funnel. The

reaction mixture is kept under nitrogen. The m xture is cooled to

-42[err] C and added to 200 M 2.2 Mof n-butyl lithium (in Hexane)

dr opwi se over putes and stirred for 20 mnutes before bdish2s3
2\9”1:)974;6{? butyl acetate, dissolved<n 200 nl THF (over abth 10

dr opwi se

30 m nutes). ThIS m xture is stirred 30 m_nutes at -40[err]C, t hen 140
m 2.2 Mof n-butyl lithiumis added over 0~ minuutes. Wien addition is
conplete, 81 g pgoduct of Exanple 2 in 500 m absolute THF is
added as quickly a possi ble without allowing the tenperature to rise

above 15 -40[err]C. Asf??b??EFQQQ&aéﬁMﬁﬁbeaef%ﬁqummerh635spaspave@e¢$]c: The
reaction m xtur deesribed imemehgdeniathb6d witwlwel dirdeebhses tBgEd and

all owed to war m(&‘? Eﬂgnz’é‘?g%gtatsl&%tlgﬂeﬁ?n?&%cq:rﬁeﬁaal?el s concentrated in

vacuo and the residue’is d with water
extensively, then séﬂﬁlrfaledfmtékampd;b, 20 NaHCO err] (saturated), and

finally with brine. pThemfbDas¥ Gickell Y€ d&tldeed over anhydrous
I\/gSCIerr] flltered a dt hf H%b.vent eva orated The NMR of the reaction
Wt 19 §E

i s consistent BPFERCRTAR 3GiGduehdi n about equal
anmount s pl us soﬁelzratlml af an2théshaie!d veuioxybheny D) pHoephibisay 4 al 25
of the baseli neegﬁahge TLC is separated fromstarting material and the

roduct_ js extr e aci d/ base
P 16 ?SS theyfemperature was 100 °C instead of 90 °C,

(3) the ethene and the carbon monoxide were fed at
30 bar and 20 bar pressure instead of 20 bar and 30 bar,
respectively, and
(4) the polymerization time was 1 hour instead of
15 5 hours.
The yield was 4.5 g of a water-white copolymer
having an LVN of 2.10 dl/g.
Example 7 (for comparison)
A carbon monoxide/ethene copolymer was prepared as
20 described in Example 6, but with the differences that
the catalyst solution contained 0.1 mmol of cobalt (II)
acetate instead of nickel (II) acetate and that the
polymerization time was 3 hours instead of 1 hour.
The yield was 0.3 g of a yellowish white copolymer.
25 Example §
A carbon monoxide/ethene copolymer was prepared as
described in Example 1, but with the differences that
(1) the catalyst solution consisted of
100 ml of methanol,
30 0.02 mmol of nickel (II) acetate,
0.04 mmol of trifluorcacetic acid, and
0.024 mmol of 1,2-bis[bis(2-methoxyphenyl) -
phosphino] ethane, '
(2) the temperature was 100 °C instead of 90 °C,



-14- extraction. The organic phase is dried and concentrated in
vacuo to yield 73 g. The NVR and TLC are consistent with the formul a
[err] 5 EXAMPLE 4 73 ¢
crude product of Exanple 3 is dissolved in 500 m absol ute THF and 120
nm triethyl borane is added, foll owed by 0.7 g t-butyl carboxylic acid.
The m xture i Syidds under a dry atnosphere for 10 m ngkefEpodiRsdred to
-78C and 10 70 m rre anol is added and followed by 4.5 g sodi um

bor ohydride. The mixture is again stirred_at -78C for six hours. Then
poured slowy into a 4:1:1 m xture of i Cet30% Herr]Jerr]/Herr]O

temerature. 1507 '“@%ﬁ’ o e 550 Fysbart Weokfae weallBd 3 70"
pa?Pi ti oned. 0 mrpreswfq dét%aégaf- nehikar @ad ér PRr, The
organic extr@spsctawe]qgnbnaed and washed extensively with Herr]O until

1 Pered gﬁdci"ﬁ&? br‘;’h %&Smewsaewm&%n 21§ frled ey oo MSlerr),

evaporate treated by
fl ash ctﬁomatog$ silica gel, i.e. EtOAc/Hexane 1:3 to yield 51

g. The proﬂt@tylleiddw5§0bV@dg|dE H*E/alve%ﬁf@le adgeA i@y 100 nl in
NaCH, then stlrlgaedfor f:}_é 3% gt #) tenperature. “The solution is
concentrated at 700 75 q’?ﬁ)@ afu?? 9 Fenove organi ¢ sol vent, added to 100
m Herr]Q Example 9
A carbon monoxide/ethene copolymer was prepared as
10 described in Example 1, but with the differences that
(1) the catalyst solution consisted of
100 ml of methanol,
0.02 mmol of nickel (II) acetate;
0.04 mmol of trifluorocacetic acid, and
15 0.024 mmol of 1,2-bis[bis(2-methoxyphenyl) -
phosphino] ethane, .
(2) the temperature was 50 °C instead of 90 °C,
(3) the ethene and the carbon monoxide were fed at
30 bar and 10 bar pressure instead of 20 bar and 30 bar,
20 respectively, and
(4) the polymerization time was 0.12 hours instead of
5 hours.
The yield was 3.5 g of a water-white copolymer
having an LVN of 5.95 dl/g.
25 Example 10
A carbon monoxide/ethene copolymer was prepared as
described in Example 1, but with the differences that
(1) the catalyst solution consisted of
100 ml of methanol,

30 0.1 mmol of nickel (II) acetate, and
0.12 mmol of 1,2-bis[bis{2-methoxyphenyl)-
i phosphinoc] ethane,

(2) the ethene and the carbon monoxide were fed at
40 bar and 10 bar pressure instead of 20 bar and 30 bar,
35 respectively,



and extracted with Et[err]O tw ce. The aqueous | ayer is acidified with
1 NHO and extracted with EtQAc three tines. The conbi ned organic

| ayers are washed with H20. The organic layer is dried with anhydrous
MgSO err], filtered, and 5 the solvent evaporated. The residue is taken up
in2liters of toluene and heated to reflux using a Dean-Stark trap for
10 m nutes. o7 he reaction mxture is allowed to cool gcompsymizs?

t enperature overnlla(hg' Reflux is repeated for ¥0 minutes 10 and cool ed for
24 hours. The procedure above is repeated. The reaction is |left

at roomtenperature for the next 10 days, 1fhén concentrat ed to yield 51
g of colorless p d,Ln.nini num

CHCl [err] and 1}5§)ch'—’1rd£)dl 1onraé. ﬁe%béﬁ @?ﬂ&?{dé e?%% \r‘% \}mbtﬁ%t QAc/ Hept ane
(50:50) to yiel Bressyyre rﬁtpmetmp@#-ﬂ‘éﬁ in tlme: viehr 8%afoefr aphd @ silica
%3| 7'3”3?"0 [erri/g-maonantter th@ggtﬁrﬁH& 66&%_@'@01%\%2ﬁzat10n, andalc. 20
N 5 18 (4) the polymerization tim%)&ﬂ\ﬁ:%g%h"urspﬁ-gﬁﬁ?ﬁ?i% of
2R-transs 5- ( 4- f subewphenyl ) - 2- (1- 25

met hyl et hyl ) - N, 4- dipQerples ﬂ-I [w%st Qtlr thﬁgr&’ wﬁ‘aﬁé&dfv@?ﬂﬁe topolymer having

oxo- 2H pyran- 2-yl ) et hqu] rro - 3-car boxam de The product of
Exanple 4 is retPyR{%hi? zée'& Et OAc/ Hexane. Fraction 1 yields 8.20 g
of 4A. The not her | i quor vyi eI ds 4.60 g of 4B, HPLC of 4B shows 100% of
the 30 product to be the [RR(R*R*)] isoner. 4Ais recrystallized to
yield 4.81 g of 4C. 4B is chromat ographed on silica gel in

CHCl [err]/2-propanol to yield 4.18 g col orless foam of 4D show ng

[err] + 24.53[err] (0.53%in CHCl[err]). 4Cis recrystallized



and the nother liquor of 4Cis to yield 2.0g. HPLC which I ndi cates 100%
of the Rtrans isoner 2R-trans-5-(4-

fl uorophenyl)-2-(1-net hyl et hyl ) -N, 4-di phenyl - 1-[ 2-

t et rahydr o- 4- hydr oxy- 6- oxo- 2H pyran-2-yl )ethyl]-1H 5

pyrrol e- 3- car boxam de. EXAMPLE 6

Prepar ati on ofwglgqmﬁ; eoneric [err]-nethyl benzyl am des PCT/APSE257 ON
of the racemate, trans-()-5-(4-

fl uor ophenyl)-2-(1-net hyl et hyl ) - N, 4-di phenyl -1-[2- 10

t et rahydr o- 4- hydr oxy- 6- oxo- 2H-pyran-2-yL) gt hyl ] - 1H

pyrrol e-3-carboxamde, (30 g, 55.5 mM) in (R-(+)-[err]-

nmet hyl benzyl am ne (575 m, 4.45 nol, 98% Al drich) is stirred over ni ght

at room tenperature. The resulili @gIsMl Gtion is then diluted with
ether (2 1) 15 and then washed exhaustively with 2 MHO (4 x 500 m),

wat er 4(2 x 500 m) and brine (2 x 500, m) .or anlg extract is then
dried over MySCterrd, c?‘f?]tyéteﬂ’oﬁ‘ﬁﬂs%h%rf'lmﬁ &s apRAVYEEB to yield 28.2 g
of the di asteredairacsourdeeiof] niekby| baviyhsyriads as a white solid; mp.

174. g-’gf”[ errl. (Ehe, 2&&5{4#&&%9&5@6@@% Ry len-20 £32RRA 8! gephy1 G ssol Vi ng
CHO [err]: CH erM]LI‘Blé-FKIH[ B} r4hgyein (’l 0804 Y7 rFePTaRentnLeSePRIIBAELY a
preparatsve HPLEhesphshus, ritirogen,geksedld simaktrdhohynrE, DrRE, bg3gasti ght
syringe and ghLyt hﬂgré%%ly Ln[*&e ﬁ’ﬁ%égné&w pt ﬁx’&%‘éﬁ‘i}hﬁh@%&??ﬂéeére 25

col l ected by UV nonitor
Di ast ereoner 2 bBydresarpylmneupgt 68, thenuederstanging, fbatoas aeastol | ect ed.
This procedure baereaealeckz Rt3hraaa kﬂn@épﬁégbﬂth& Isubetfltagbaoa are

conbi ned and concent r‘ﬁe‘? Exam @at 1%%_ tﬂ) anal ét i cal HPLC 30

i ndi cates that §F8%Perddt IERTESEY! §4%%ﬁ¥% d riq 988 8F8BReP 2 s

96. 53% pare. Eashirbotke bisidgekewnshsts ef£patr atasity tho balidginggatsaapl es.
2. A catalyst composition as claimed in claim 1,

characterized in that the source of nickel cations
comprises a nickel salt or a compound of nickel (0)
complexed with an organic ligand.

15 3. A catalyst composition as claimed in claim 1 or 2,
characterized in that Ml and M2 represent phosphorus
atoms and that at least one of Rl and R2 and at least
one of R3 and R%? of the bidentate ligand of the general
formula (I), typically each of R1, R2, R3 and R%,

20 represent a polar substituted aryl group.

' 4. A catalyst composition as claimed in claim 3,
characterized in that the polar substituted aryl group
is a phenyl group substituted at an ortho position with
respect to Ml or M2 with an alkoxy group, especially a

25 methoxy group.

5. A catalyst composition as claimed in any of claims
1-4, characterized in that the bivalent bridging group R
is a 1,2—alkyléne group, preferably an ethylene group

(-CHz—CHz-) .
30 6. A catalyst composition as claimed in any of claims
v 1-5, characterized in that the amount of the bidentate

e it

RO O



-17- EXAMPLE 7 Preparation of
2R-trans-5-(4-fluorophenyl)-2-(1-
met hyl et hyl') - N, 4- di phenyl - 1- (2- (t et rahydr o- 4- hydr oxy- 6-

0X0- 2H- pyr an- 2-yl ) et hyl ] - 1H pyrr ol e- 3- ”*u,é J;%j’ AS BEBN To an ethanolic
solution (50 M of diastereoner 1 of g 'Y L ED

[BR-[3R*(R*),5 A-f | uor ophenyl) - [{[ el 2537

di hydr oxy- 5- (1%&1&%“ 1£et hyl ) - 3- phenyl - 4- [(phenyl am no) PCT/EP6I
carbonyl ] - N (1-phenyl et hyl - 1H pyrrol e- 1- hept anam de, (hydroxy centers

are both R) (1 g, 15mm|)is added 101N‘Na0—|(30n1 Smml) The

I ti | ut heat t I f 48, h
el {09, 201U Qe WAL ot S0 I g 1 phl The

residue is resuspngtedi| ﬁmmt@rs to dnd owilebubty sandiatioed ofii hbhckeN. HC .

The resulting acj di g Jt.,';ogglsgtégrblag“@g rlglcgﬁg S tdy Bt Eﬂ%ée?cet at eer'rl'he

organi c extracgt i s washed th water, brine, drie
filtered and com&zﬁﬂ %C%t Hhes cataiyse ‘FC§“P°SlFé&Ps§8I éﬂe‘%
tol uene 6100 M )asarh lagatiedohal rednponeatitt,hon aaimn‘tdfeOIZbeC ahésagal of water

for three hours fel-gyt%d' %Fsa%&ﬁ@e% S AQENL BP AL aBaggconcent rated in

vacuo to yield W sem -So rom&t ogr aphy on
silica gel emql;?@s«sarpﬁaw/mw BBLLRE gwe%azcb%zt@ gnignahi @B solid

which still contamaaapwrbw Béwidhicidss ahaCHI\QrﬁTﬁid)&rr@BhedhlcthnﬂbNQ 0.19
of essentially q,)r fl%ﬁ? nt | QnE 2R-trans-

5-(4-fl uoropheny ¥I%?%yllé)d l\]In4 d%ﬁ%ﬁ}/ )4 1°f[ from 1to
(t et rahydr o- 4- hy&® @@alwaézatakpmmaﬁoyepﬁyn cked pyrr che-
3- car boxanmi de, Qﬁxdéﬂé‘&'ahalﬁgaﬂhaﬁ%-lgnﬁ%%nég' §r ﬁf'e%labtlQ appPfed4- 6%
chem cally pure err]-0.51%i % \Flé*‘l g 'I_fl?e ?[ eak at room
tenperature = 53%& &tggafl ”fjé %‘l By IR I O 5t AR BARR LR
di ast er eoner resmlqlqeﬁ-g ifsr ém the rmge qfSErem) 2009 1] -teedlyl:beniyl amine
pr esent in the ANgdiGuiar Eebn]sa®Etihddepsyham ne.
15 8. A process for the preparation of copolymers of
carbon monoxide and an olefinically unsaturated compound
comprising contacting the monomers in the presence of a
catalyst composition as claimed in any of claims 1-7.
9. A process as claimed in claim 8, characterized in
.20 that the olefinically unsaturated compound is an
unsaturated hydrocarbon, such as ethene or a mixtures of
ethene with another a-olefin.
10. A process as claimed in claim 8 or 9, characterized
in that the contacting is carried out in a diluent in
25 which the copolymers are insoluble or virtually
insoluble, such as methanol or ethanol, so that they
form a suspension upon their formation, using such an
amount of the catalyst composition that the amount of
nickel present is in the range of from 10-7 to 10-2 gram
30 atom, preferably from 10-6 to 10-3 gram atom per mole of
olefinically unsaturated compound to be copolymerized,
and applying a molar ratio of carbon monoxide to the
olefinically unsaturated compound(s) in the range of
from 1:50 to 20:1, preferably from 1:20 to 2:1, a
35 temperature between 20 and 200 °C, in particular between

1RO ”‘ﬁ,‘“‘jjjﬁiﬂﬂﬁ“ i




- 18- EXAMPLE 8 Preparati on of

2S-trans-5- (4-fluorophenyl)-2-(1-

met hyl et hyl ) - N, 4- di phenyl - 1- 12- (t et r ahydr o- 4- hydr oxy- 6-

oxo- 2H-pyran-2-yl)ethyl]-1H pyrrol e- 3- carboxam de- 5 (S, S enantioner of
the conpound prepared in Exanple 5 Carrying-—qut the procedure
described in M a7 ON di ast epecret2ra homded 10. 6 g afcrarbeesyy sol i d
whi ch was I"ash chr omat ogr aphed ﬁ@?ﬁ@@mﬁb Elution with 50%

Et OAc/ Hexane gave 0.46 g of essentidl |y pl , enantionmer 10
2S-trans-5-(4-fluorophenyl)-2-(1-methylethyl) - N 4- di phenyl -

Lo L0 RSOSSN e i o

97. 83% cheni caPRFLiGuéar berveen D ailoQ barcHd [err] = - 24. 8% 15

EXAMPLE 9 H)i;ir Oh)’&hﬁeﬁfrhﬁbiﬁcﬂlﬁ@r oZc canponf mcfaﬂdimt(lj@ Oidnlcl an TOfa room
t enpev at ure, soumno the lacto e solution o
sodi um hydr oxi 8’ ﬁ”\h&f‘t& "fﬂsa b 1 dtB:r":’é'ﬂgl gt le? 8 Yhour s

HPLC: 99.565% ( pIC@dMD-F,ESOIl34kQD in E(Mttllrﬁg' Péct—lpn@ﬁﬁm@mhxt ure is
dilut®ed with 31re1atw%eeo ex&r@&ig}ct \Uft &h%t k¥bodgRtAt #nd Ynfchl) and
acidified % é dition of ?3 ga¥%é()chl I’IC acid. The
aqueous | ayer 8)%'9’?“3& § oFeR & 8 %ﬁnﬁ'& ¥n§*D Taa 1HBet ate. The

conbi ned et hyl lacemat:epeiWartss alaimeshdd 23amnt hl2 c)halrlacmfemeér inbrine

and dried, gavepght %ef bbbsi%@f nas W& iRhday! ceﬁe&ﬁteléceuet LaRgal oEhe
required face acid. Thi tion,s used d rec%ﬁg‘g n _the fract | on of

the ¢ net hylfﬂﬂ"ﬂbzgmoﬁetgapfm ppmv,  in PrE Ay R t& e racts fromthe
brine-water wereo3ppeenceelianaied to tdiesvelight gfothancaddlymert.e sol i d

13. A copolymer as claimed in claim 11 or 12,
characterized in that if palladium and/or inorganic
cyanide are present, the content of palladium is less

15 than 1 ppm and the content of inorganic cyanide is less -
than 10 ppm, calculated as the weight of CN, .both
contents being relative to the weight of the polymer.
14. A copolymer as claimed in any of claims 11-13,
characterized in that the copolymer is a linear

20 alternating copolymer of carbon monoxide and ethene or a
linear alternating copolymer of carbon monoxide, ethene
and another a-olefin.
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-"19- EXAMPLE 10 Cal cium Salt from
Sodi um Salt and/ or Lactone Di ssol ve one nol e | actone (540.6 g) in
S L of MeOH after dissolution add 1L Herr] O Wh[le stirring, add one
5 equi val ent NaOH and follow by HPLC until 2% or |ess |actone and net hyl
ester of the diolacid remains (cannot use %n excess of NaOH, because
?a(CH)hFrr] wll forman addition of [err]). Charge NaOH as caustic
51.3 98 e I# ts : bove
orocedur & i s SﬂgﬁrBEa@?x}Po?ﬁhES Lyt ﬁyarocggbfﬂbéraneéomaf COTHPESQ
Upon conpl et i oanef hiidapohybyd, guauP10r LEMPep¥ ] EirehePl WBRH Sam@tOFeast two
times wth a 1dlf@b%ﬂ&eh%rgk%ﬁgbeéﬁaﬁpsEa@!aachee@faﬁda Bbpohd sQehakg 10 L

each of Et OAc/ Hexane Sodium 1 ure dd 15 f
i mpur e and/ or alkyl, aryl, aralkyl, and cchoalkyf groups, prg@erabi Itis

5 aryl groups. They may also comprise hydrocarbyloxy or
hydroxy groups or halogen atoms attached to boron.
‘Examples of very suitable hydrocarbylboranes are tri-
‘phenylborane, tris(perfluorophenyl)borane and tris[3,5-
bis (trifluoromethyl)phenyl]lborane. Again other suitable

10 compounds which may function as a source of anions are
aluminoxanes, in particular 'methyl aluminoxanes and t-
butyl aluminoxanes.

The quantity of the source of anions is preferably
selected such that it provides in the range of from 0.5

15 to 50 equivalents of anions,per gram atom of nickel, in
particular in the range of érom 1 to 25 equivalents of
anions per gram atom of nickel. However, the
aluminoxanes may be used in such a quantity that the
molar ratio of aluminium to nickel is in the range of

20 from 4000:1 to 10:1, preferably from 2000:1 to 100:1,
most preferably from 500:1 to 200:1.

The activity of the catalyst composition is such,
that amounts in the range from 10-7 to 10-2 gram atom of
nickel per mole of olefinically unsaturated compound to

25 be copolymerized, are adequate. Preferably, the amount
will be from 10-% to 10-3, on the same basis.

Olefinically unsaturated compounds which can be used
as monomers in the copolymerization process of the
invention, include compounds consisting exclusively of

30 carbon and hydrogen and compounds which in addition
comprise hetero atoms, such as unsaturated esters.
Unsaturated hydrocarbons are preferred. Examples of
suitable monomers are lower olefins, i.e. olefins
containing from 2 to 6 carbbn atoms, such as ethene,

35 propene and butene-1, cyclic olefins such as
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contains color, add 100 g of G 60 charcoal, stir for two ., hours and

filter over supercel. Wash with 15 L MeOH. Performa wt/vol %on the
rieaction m xture, by HPLC, to deternmine the exact ampunt” of salt in
solution. 20 Di ssolve 1 eq. or slight excess CaCl[err]2H err]O (73.5

g) in 20 L Herr]O Heat both reaction mxture and CaCl[err] solution to
60[err]C.- Add CaC [err] solution slowy, Wth hi gh agitation.

- 20- Af t conpl et addltlon ooI to 15[ er and filter.
Vash 111 ter caléORihoF Eha SFPFSRLoEptarlaolel (16 FRLERENT T BEhe

Can be recrystaialmgeedfbyfr@bns@olsvtogll 5 #olleef pErCheam atb[efr]C) filtering
over supercel, W%i, ng wwth 1 L EtOQAc, then 5 charging 3 L of hexane to the

50[err] C rxn sglutlon The above procedure is shown as foll ows:
[err] 7. A catalyst composition as claim&XAMPL&EY1of Treat nent of

Syl et ate SN - hesadtedioba 06 MR dabatilh

N- et hyl gl ucam ne solution o e free-ac
composition is based, as an additional component, on a

, source of anions selected from sources of anions of
{protic acids, tetrahydrocarbylborate anions and
carborate anions, or selected from Lewis acids and

10 aluminoxanes, which anions are preferably applied in a

' guantity of from 1 to 25 equivalents per gram atom of
nickel, on the understanding that aluminoxanes are
preferably applied in such a quantity that the molar
ratio of aluminium to nickel is in the range of from

35 2000:1 to 100:1, in particular from 500:1 to 200:1.
8. A process for the preparation of copolymers of
carbon monoxide and an olefinically unsaturated
compound comprising contacting the monomers in the
presence of a catalyst composition as claimed in any

20 of claims 1-7.
9. A process as claimed in claim 8, characterized in
that the olefinically unsaturated compound is an
unsaturated hydrocarbon, such as ethene or a mixtures
of ethene with another a-oclefin.

25 10. A procegs as claimed in claim 8 or 9,
characterized in that the contacting is carried out in
a diluent in which the copolymers are insoluble or
virtually insoluble, so that they form a suspension
upon their formation, using such an amount of the

30 catalyst composition that the amount of nickel present
is in the range of from 10-7 to 102 gram atom per
mole of olefinically unsaturated compound to be
copolymerized, and applying a molar ratio of carbon
monoxide to the olefinically unsaturated compound(s)

35 in the range of from 1:50 to 20:1, a temperature

DR

AT W
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(b.106 M in ethyl acetate (3 L) is added a solution of

N- et hyl gl ucamne (20.3 g, 0.106 m in (1:1) wat er - acet one : (120 m, 120

M) with vigorous stirring at roomtenperature. 15 stirring is continued
for 16 hours and the hazy sol ution concentrated in vacuo to - 250 np.
Toluene (1 L) is added and the mxture goncentrated to a white solid -
100 g. The solid-is dissolved in 1670 ml acetone and filtered into a
three-neck fl adletogienpped anid 208 "echanical pséssirs 1B thesp@st at
control |l ed ther er. The flask and filter is washed with 115 m (1:1)
wat er - acet one 5ﬁ§nﬁﬁ & cl ear solution is cooled slowy. This provided a

precipitate IWhl@hpmsceesdbsseﬂm&dehyiheauhm@ ba¢kch§r§5E6fi£§a Addi tion

f f h |1, d_by th [ ives a

?21- 2 urzrsgtggllne 50 uctlh% &%w%5§r¥§8I§P lB;RgFﬁﬁPgiiBH. The

solids & e wasieédamolhas20benidiCHeatr hi€lingnduchcannadoiat af the255[err] to
give a white S%%hglyéQabﬁ b 1R hgﬁtﬁﬁbagmognb ggiﬁ&ggeihpﬁﬁé% ontai ns

4% am ne as wel | 496r§ gual acet one an i ca
results are nqﬂédlasthe ﬁéPH@w§f from 10-®\ebt 1AGS poran: a1os- péﬁ[err]c
(deconposi tiofihole of oleé&ﬁhtﬁuiyEﬁagaEﬁgateQ coﬁ§PZ§% g@ b% 95, N=5.57;
F2 = 9.53 10 Anal ysi s Found 5.34; F2
C=61.92: H- C?P@éymﬂrlzsdssanﬂzapplYlng akﬂ@#ﬁfcra21000ﬁ7qarhmy

HPLC.: MaOH, H ewhb®id&HEo( 48 55@f135@§lly unsaturated c&RpBeslks) Cl18,
S[err] , 25 CM,15 m / m 6-81

‘mn.: 98 76% <0 the rapge ﬁetfrOFeFrfo t°16 és[%rFTm?%ratEreo MeOH)

P

Resi dual Sol vebeswe€H[ 80r h6H 30. 26%and a predduratberidsen HOLerr] (0.1
N) = 203. 8% 20, 44 bar. BU err]NOH (0.1 N) = 98. 5%

12. A composition comprising a linear copolymer of

15 carbon monoxide and an olefinically unsaturated |
compound, and nickel, which composition has a nickel
content of up to 500 ppmw relative to the weight of
the copolymer and which composition is free of
palladium or has a palladium content of less than

20 1 ppmw relative to the weight of the copolymer or the
weight ratio of palladium to nickel is less than 1:50.
13. A composition as claimed in claim 12,
characterized in that the composition has a nickel
content in the range of from 0.05 to 300 ppmw, in

25 particular from 0.1 to 200 ppmw, relative to the
weight of the copolymer.
14. A composition as claimed in claim 12 or 13,
characterized in that if palladium and/or inorganic
cyanide are present, the content of palladium is less

30 than 1 ppm and the content of inorganic cyanide is -
less than 10 ppm, calculated as the weight of CN, both
contents being relative to the weight of the
copolymer.
15. A composition as claimed in any of claims 12-14,

35 characterized in that the copolymer is a linear
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G her salts prepared in a manner anal ogous to those processes
appropriately selected from Exanples 10 and 11 above may be the

pot assi um salt, hem nagnesi um sal t, hem zinc salt or the

1- deoxy- 2- (net hyl am no) - D-gl uci tol 25 conpl ex of the conmpound of forrmula I.
-22-

(R(R*,R*)]-2-(4-fluorophenyl)-[err], [err?yglhydroxy 5-((1-

met hyl et hyl) - 3zphepnht4nk( b axﬁakne)s EéEBQHYJnJmHE'ide and ethene or
pyrrol e-1-heptangi,c acid or _{2R-trans)-5-(4

fiuor ophenyl) 2. LinRBEhFPRPRYIEN, 2L dFBRBAY m@nwldgr ethene and
(tetrahydro- 4- bydeasy- 6~ @X@faﬂ' R anlahythet ﬁMH:s originating from

1H pyrrol e- 3- car boxam de; g gharg&ceutlﬁ acge gtable salts
t her eof . 53TROPLARBRKAGT OBl 5Pfh PR6h ﬁﬂdlén?FF??v¥?§ﬁ 2- (4-
f 1 uor oplsenyl) - pedglingedinp- drbdeOhynE &nd- ﬁhéhatbéhyd)eﬁefln on th@henyl

(phenyl am no) c y [ oI tanoi c acid. 3.
conpound of O %Ep@% V\kné EX rang}tgr{ﬁtlng arrangement.
f 1 uor ophenyl) - 2-(1- nethylethyl N 4 di phenyl - 1-[ 2-

(t et rahydr o- 4-hydr oxy- 6- oxo- 2H pyran-2-yl Yethyl ] - | H-

pyrrol e- 3- car boxani de. 4. The nonosodi um salt of the conpound of C aim

2. 5. The nonopotassium salt of the conpound of C aim 2.

AR
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6. T e hem calcilumsalt of the conmpound of C aim 2. 7.%hep

N-ngt hyl gl ucani ne salt of the conpound of C aim 2. CI YR [Ae- 6
hesi magnesi um salt of the conpound of daim 2. 91 1 h“é‘_*he‘“m zinc salt of
the conpound of C aim 2. 10. The 1-deoxy-1-(nethyl aﬁf?ﬁ@ -D-glucital ;

mxture wth t he conmpound of Caim 2. AT

- 2A3-

from hyp
1 in uni

A

11. A pharmaceutical conposition for treating - B .
hyper chol est er ol eRE R onpri si rmpre dnppecicl reaervokeiizanoy  ef f eSGEMY¥ anount
of* a compound of Claim1l and a g%ﬁhm%“lﬁ“f“ﬂal |y acceptable c

12. A e

arrier.
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