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2 The carbonyl ati on of ethylenecally unsaturated

conpounds usi ng carbon nonox:0c in the presence of an

al cohol or water and a catal yst system conprising a

group VIl netal, exanple, palladium and a phosphine
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WO 2004/ 050599 PCT/ however, surprisingly, it has
been found that the carbonyl auon of vinyl acetate
produces mainly branched product, rather than the

| i near product obtained with other substrates with the
sanme hi dentate phosphine aryl bridged |ligand. 5
According to a first aspect of the present invention
Wheweving2ipr ovi ded a process for the car borsratazons0f:s
vinyl acetate conprising r&acting vinyl acetate Wi th
carbon nonoxide in the presence of a source of
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atons of the ar j;lngto whi ch they are attached form
a further 25 %en‘y\l ring, which is opti Ry
substitated by oneR'd r\ r;mre subsi t uent s $etect ed from
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be represented by -ML1)n (L2),;._and Z. is connected
via a netal ligand |load to the cycl opemadi enyl group;
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conprising the steps of carbonylating vinyl acetate

W th carbon nonoxide in the presence of a sour= of
hydroxyl groups and of a cataly system the catal yst
system obt ai nabl e by conbining: 5 (a) a netal of
Croup VIIlI B or a compound thereof, and (b) a

bi dent at e phosphi ne of general formula (lI) in
vacmosdanec Wth the first aspect as deenmeqchen@ivhunigse
coproduce at product conpria sing a branched (i so)
product 2 acetoxv (CH3). CH C(ii)OR(err), # wherein R’
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wherein R? ix selected fromH, or a Cl-Cr al kyl or
~aryl noiety which may oe substituted or 5
unsubstituted and either branched or |inear ard
carrying out a treatnment step on the said linear (n)
product 1-acetaxy CH2CH2C(O OR' to produce the
3-hydroxy propanoate ester or acid of formula (111).
whheodoserear (n) and branched (i _so) product s s@fixtia@sionigre
carbonyl ati on may be separiated wither before 10 or
after the treatnent step. Preferably, the said
products are separated fromthe reaction products by
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aspec of= L he pre emt I, vren i.on for the production,

s Le“‘r ab’f"‘“‘ TE 81 G adlie™y BH " AhehEpaf eebgisydpr
oﬁ a@ﬁ@aietf‘ﬂhmwr Bk of W& agigirdehapwie HerethORrp on the suid linuar
conpgi mm b S CRASLO0)ERET D RBULAR 30Rr Oy pRpMbMYekter or acic of
arel%fu Iovved by treatnent of the branched (i so)
product b the carbanyl ation to produce the ester or
acid. According to a fifth aspect of the tiresent
i nveRtkitigns fhhed gwids:d frpphiedotthertiggntiol midte satal st b0
SYSt 8MkA % dobh-Rady | Redhyy, af :»'ﬁcgt%dllus are @eparhlﬂpfﬁ)ﬁ e r&ﬁlmﬁs he
pr esenﬂtml nvdesgig Lon for thée production, preferably
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hydrol ysis or trarsesteriticaeion and ix carried out
by any suitable technique known to chose slatted in
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Preferably, the hydrogenation is carried out in a

hydr ogenati on Torn contai ning a hetcrogettous

hydr ogenati on catal yst. Suitable condition and

catal ysts are set out in WO 01 /70659, the 5 contents

o_ which are incorporated herein by reference rnsoi hr

as they relate to the hydrogenation of 3-hydroxy
Wiropaiave acid esters. However, forte purpesessofiathes

present application suds‘hydrogenati on reactions ate

al so deened applicable to hydrogenation of the

| actate ester to produce 1,2 propane tool. Preferably;

t he transest Sishi CatinQmsli841E BE kb @F h :AE1NE 4 the bibBshed

al kanol conbsponcling in the al kyl group of the alkyl

ester product required for exanple #0 net hanol for

converting acetoxy al kyl esters into hydroxy nethyl

est ermpligriia aet iHengd thdrofte o Edpventtichipralcietioxpraaiakeg haid esters:

est epsanhifllaR hANAERXM is cnrﬁédm@ in ?‘%ﬁi@ééaiﬁﬁ £onc containing iteu:m,gcmm
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Phef eargiyk §f whichge wﬁéﬁﬁ%@%ﬁ&we@mﬂm wppaglbesdint @de in
the PRESOAGE offiydoGdbabl &:id0at@l Jetves BE e ASHk@ BE tie present

exampl & .. ML&h n&ngam @tmws swag ‘QVQ‘E ;;LL@LM%QP@.W,‘ af the

xul phani ¢ acid Preferably
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MY R&nhehphifdeil & 5 8hELMaS L€ process of the
anentlon SU|tany, the process of the invention my

gé used to cat al yse the carbonylation of a vinyl 25

acet Beleatdo U B § 91 Zriesspi-8Q 64t 68 OfR "SR BBRIRD ntxicgestive

and &, EGF 0¥k }h thgird uPeed efpteat B 49 cxled PO of B 8 codulfd or, if

procgss a@&wﬁthgﬁiap&ﬁ%nﬁsg&gw 1SRk ?Joy,ﬁh,.é BRIl TN L sion

of a v n%%%a% %Lgﬁ égnpound to the correspondi ng
acet%)@R ! ﬁ? 4R or ester, respectively,
dépending oil the choice of hydroxyl )ranp containing
C ONMPDsd bk AT @B hnc CONVRNE @RS drihe fivdaliRe: DIt Q6 @SS1idh bl e reterred 1o

| nVenLiQ0., xu.&gn[)m,ﬁ&«ihkgh' y stabl e conpounds
undertypi cal carbouytatina reaction conditions 30 such

that they require little or no repl eni shnent.
Convésiitdntl procetshbippaations wage wied wearvsett tadnoylawyel hane a
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V?IT A%%hagaxli %Eglg'& or. éd ‘ép%g%hmeg Lamemem lgt. pmu..:m of 5iv inveniion
may haw :: a high rate tor the carbonyiation reaction ofa vinyl acetate compound,
Conveiently, the processof the invention may promole high conversion rates of (he vinyl
aeptele compound, theesby yiskding W dusires product in higa vield with littls or no

“imipurities. Consgquently, the commerciad viability 3 carbonylation puoass, such as this



- carbonylation of a vivyl. tWtat~ conmpound. may be
i ncreased by enploying the process of the invention.
The term 3r,: or "aryl" when used herein, includes
five to-tetnenibc:cd, preferably six to S ten
menbered, earrhocyrlic aromatic or pseudo aromatic
groups, such as phenyl, ferrocenyl and naphthyl,
Whkokrgioups are optionally subsliful cd w tieTaitaesmeisss
‘addition to K, 1), F or Z-fone or nobte substituent
selected fromaryl, |lower atkyl (which alkyl group may
itself bey opt.i onal I'y_ substituted or term nated as
def i NE HEFS) 4 vkl Feefain sgrgoued Panks, P iy eOREQ; the process of the
OC(O):R%&mn.C(O)Rzl t:('cfloatl, N R " ki"d.
Lir~"it t SP-;, CCOSR"' ur (S NR'R s wherein R
I S R'miRaeh? 410 “l.pdeReRdentdyinf1 fBY 188 o-thy. a@:@[w@ﬂ%@fm@{ ¥ 10
<l oyer al kyl _(which al.l

opi | onalTy ks st Dot e SR T B8 b oy
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M ep'rféseq‘w@ T CEDErosk R v IRy Bvirgt sty grdup may ifselif be

C O CipHiralalfsuth@Eead Rubiiab@us dlied videy netal s such as Cr,

Mo, Ni, Pc; Oo, Ni, Ru, Rh, Gs, It, Pt and Pd.
Preferably, the netals are sel ected fromC, M, W

To, CH=MNG veamar Sl 't PFePeTispY) B hen bind & Herihs g dsbon

20 r efoer eeesciron@enlpngW Bud rheVh: Tddknetal sShR@IrRp, Fe mebat M

SROULHch@: el ORhied D6 elRr Fp9uRs t, 8, 9 and 10 il
tIurrmdcrn periodic table norrencl ature, By the term

.metal cation thereof™ we neat that the G oup ViBor
VI | | B s EsRn i rgpresis o fieoe U8 AT UR deof infagrimatigt of fommla t we
def i nethidrensdsachha:, Ho.pa gt Uh e 1018l Ger, P&hﬂb&h‘r&mbﬁd‘lﬁe

m:-‘t alme%ﬁtde%‘etzn@i(am Eonb8 70 b 1/ R QRO For 338 &mg’afdg%}’
rise [ \H aJ_;at eic]L ani ons dertved 110 at o
P e 5 IR G Mo e S el T e 6 5.
O a) 1B pilgerodieinets wearhoclaet.d and propi oni ¢ aci d;
sul phoni a acids such as methane sul phoric acid,
chl o e
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perch oric orora
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.bet er sources
mﬁ&“ﬂﬁl’b@a@d%&r@gyim 2eid w?x afﬁne c ..ce ﬁ?’d aﬁ?!rx%.§$ cﬂ‘@“d
t et r ﬁﬂﬁ@ﬁ mrb‘.éruéﬁs@s;a@p qyi&ﬁqc\,@é{mzmu phosphonic scitt; and acids derived

from nteractions beowvesn Lewis acids snd Brocnsted actds. Other sources which may srovide

switable anions include the ttmphenyl borzie derivatives,



3i WO V1114, 415() .S99 PCPI G1324)f A; 10046 9
Preferably Mrepresents a G oup VIB or V171B m . dal.
In other words the total electron cunt fur the netal
Mx | a. Halo troops, which Lt may represent and with
whi ch the above-nentioned groups uAlv be 5
substituted or term nated, include fluoro, chloro,
Werowgsand | odo. Suitably, if A represents peramansinoigre
cycl opentadi enyl and it =2, the conpounds of fornula I
may contain either two cycl opent adi cnyl rings, cwo
i ndenyl ring, or one indenyl and one cycl opent adi enyl
_ | NBekRBEH rQhesdplib Glouf ¥IBGn SYSLRAD. FRMhe-CREds 3R 8k Heclldn count
subs&r&y%g;gwﬁ@qdescrl bed herein}, Such I G conpounds
may he referred to as "sandw ch conmpounds” as the
metal Mor netal cation thereof is sandw ched by the
t WO Hilngewy Shenk. moy erefed sipadi: ividen 1By b PRt igRB hniy he
and/ Qisilud BN dO8: SH FLATBFRY RS, suhst antial ly
coplanar with respect to each other or They may be
tilted with respect to each other (commonly alerted w
as bEnTtbhive Patireos RegpmadGyit T hék bymhyods aifigminizol gostain
t he eaAPAURESIdickd Ands IWER:ORigB YinCRRER AR ofd ct:m&alﬂp-%]
cyel %@?Qt;u}?t\&sﬂ% m%m&%ﬂﬁ ﬂ{ﬂ%@m sghsﬁg_%d;gi t.es;.dzhb;:dqiuunj Leh

rin g systens t1o n
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repre ent.s, 2Ll othen the et al L e compounds
rz: o2t path o { ot ¥
formu SN Fy i S R Y ﬁelus”“’f‘“ BFRRCTS i n the | oon
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comj’dﬁa ﬁ‘d‘é’”‘bﬂ“"“fié"rﬁrfﬂlﬁ’ét the meggbMp{ty cetmly' Soreheld T hogust I @leciron
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of  tn@=cRbhs EAAGBRN by ke ML, i LyRIE A ¥, the _
cycl opent adi enyl ring or t he cyclopcntadlenyl noi ety

of I X nt to Iwtxlin
t‘;t]?abl}t ﬁ rgegaq Mo mmig %at%n Lﬂun.of” $oin? %w 2 el e?en%%??gﬁﬁ [mwﬁlﬁ afgcma al
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inveniion.
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i nvention. 35 WD 2uLl 41050599 pC 1" 1GL#: 1103, =1ijaU "7
10 Yrofcrehly, in the conpoand of forntuta | wherein
AT is cycl opentadienyl, Mrepresests Ct, M, Fe, Co
or Ru, or., metal cation therevf. Ever, nole
preferably, Mrepresents G, Fe, Co O Ru or a netal
Cation thereof Most preferably Mis selected front a
Y& YUAT 1B metal or  netal cation thereof PoAEEH03m046
especially preferred Goup?G TIR netal is 1,e Al though
the netal M:5 as defined herein may be in a cationic
form preferably it carres essentially no residual

char dafmtiuer focorpopthf ratwlonviaii At is pyobgndb Oyl MiepBSms Or,

d ]ef :c mﬁeahaf& RiNor Feef ekiabldyoor Wﬂﬁé onJa Er.,rlra&;@ hﬂ%&a&@s@% 'E@ or
0

ot Pl g S RO B OB Aap i e e
by ¢ E}‘é“’*di‘“‘ et SYIswat e presry Srap VBB nieraom 3B:ohgtdircogeiry
h EV C b d@afirley hereinhhadly 8 iz ﬁyﬁﬁ:hﬂ‘pﬂrm@é@ iRlarrses oSsediled \IIIQ rosikieal charge
+_ 't Q« \Qtfal:tﬁiﬁMt wsgha amLSRT w&hnea %r [ oecnyl (by whi ch is

meant the cycl openta |eny I'n }yl or aryl iirig

VWhi pwgr“ May r gpr esent ? onded directly to the

cyct opentadr édyl "r1 “" ST T He Tt by ?ﬁ’&é‘ﬁ?l“““@?‘%‘ffﬁ'}“’ s
pr ef Erabiegh of r‘?lf*t g W@fl@ﬁiéf@%batdw@wy ghe of midemiydutoans seeaell from
r6N gLyl sk alk BYL, LERE, QﬁémCm}ai“S{Qbﬁwl drte ok, Nﬁaék-i 81 o
pr cf ﬁﬁﬁ-pzl»y(h§y@§xt14 ~Si:li‘!x :%g ws, ug nﬁa% rgi mc:enga &7 & Subst . Pn?ﬁr;t S

sel ected from SR e -
(I:( @fﬁgb’ﬂﬂl C(l:@d#@uec 1§QMC7W‘WYNR5P3 the xmgqmenymmu,p) Rire

. , PrieatlyRIT tag pdleRbt@aeh inddny deme Rekeitch Y v PHRSEN: substitued it
hy d I 0SB subatinbea widd day b mearsﬁfsﬁ%ﬁib c}{,u'_m%r}.,»@: :_i]if}? haky, oiame,

neprgse Y | eNYla. | Ddenyl .

Spndr VoAt F A L AR e e AR L L S

Pr ef é"fe“‘d’ﬁil")'} ¥ ‘I"Tl’i‘“e“”ci)é’l"&ﬁeh‘t? éd?il&%y i nderyl, pharnyl or
napht hyl 20 groups are unsubstituted. Mre preferably,
| ., Tepriesent s =cyleppent adizemydisyl inden yhen 0 br RARMYdpuonzily
eac hufiaddhids Qbiinkd HGS, ?@s{fﬁab@nﬁycgg’&ﬂeﬁtﬂtcﬁ{g uadug§t>htm y1 ar naphithyl

p ef b yli 3 e
C?/ ol g{)ug\nJ& s gynt)}i & R{olra r{o; Mﬁ:lx uﬁieséﬁ;fls Vclﬁsrcétraéﬁnflejadmui or pheayl,

enbdii ﬁ‘éfﬁ’ghéﬁngst*ﬁé’mﬁ’?*é%‘eﬁt""OF‘w‘éﬁbfv dnicsrispnigngionipeund  of
f or mllgedamemt 25 1, L, is as defined herein and in O.
Altentativety, V\,hen it is equal in zero and mis not

equ M 71 FFY f\.{.ﬂ.’t..t Lfﬂ'\ rrml a
rep?]\ ;Eag czia % ﬁ %" ia %. e{TEfn 5?{&%‘“?”5‘6%“& wawzﬁpew Igtfprmula 0

Fhdt p’ahd‘e%‘?‘ffy"eé‘é‘lc’éé‘tde’éi‘?romlomer al kyl, halo, CO
PR'R<"R's n_NRA3It 7W. Mre prcfcrshly, L; represents

one HbmARGLE whéngi%aeqiﬁl eacfbmﬁQ.ﬁorfo m{}a?“ ;G ”de
sel ect ed d Corr to C, hato” “pa) t”omlﬂ" S
chl of wre_,é& ONg 4 xm.u. Hpands r«rh of whncix are z:dupm ‘my stlected i‘wm ek Lra&yl

hialo, CO, PRPRRY nr MRPRTRY, More preforably, Ly représents one or more ligands sach

A ol which sre indepondently selected from O to €, aikyl, hado, particuladiy chiore, U,
PRYR™™ or MM RTR®, wherein R 10 R™ are mdependently sclueted from hydrogen, T, 1o
5 alkyl or azvl, such as pheayl.

In 3 particuturly proferred alternative embodiment of the present inveation, in a compound of

L
th

jormadx Lon = &, L i as defined hereln und m=3 o 4, veriicuiadly 3.



FR'R11J(4" or 0 R"'""R'R', wherein Rto R' are

i ndependent |y sel ected from hydrogen, C, rn GCs al kyl
or are i, such as phenyl. In a particularly preferred
al ternative embodi ment of the present invention, in a
compound of 35 formula 1, a = CO, L., is as defined
herein and m=3 or d, particularly 3. WO 20- F105079
VROWG-@S8%99 { 308, 10p409 14 re presents n nerirkrgghacheds
horn C&, MO, Fe, Co or Rd¥or a netal Carron thereof.
L. represents cyei opuritadi enyl, indcnyl rapht hyl or
phe of which.rings nma otlonall

subst | f‘“ﬁi‘“ §8ﬁ B‘;’)‘i"%& ﬁ“’é‘*““&"‘r“’ﬁr?b{]’ei"i% 61@%—[  PRYEH %“‘éé‘f‘%’é{i’f@ﬁf rom
C, -Ca alkyl, halo, ¢ mu, OR9, 0CC(OR0, CCOWI,
(O Rﬂrmth%clrspM}dﬁ&ﬂﬁ{ﬁw FRhBRG: @ nyn& 18T uglg'pl‘iu m%@gh

Of }A?-;!I]mm]k lﬁ??t;uQ%(Bgrﬁe I ndﬁ g‘%[ugumdéﬁﬁ%g%gt(ig ;frlg%] cypno,

an—d @C‘f’é"ﬁci%’f‘iéﬂfﬁ%d‘{ﬂﬁﬁi vvhen n=1than m- 0:nd

whenrn does not equal z~ then n =0. Further preferred

COWQQI&Q&&i ont. er!&yz. %’mlﬁ‘s éaa‘%lf u‘ﬂﬁ: 1}@?1 eu\{\'t}'%rn%;xtp “gals ?36 from Oy

repres nts SN, QL 8 cangn. thereo Teprésen

cycl & %ntﬁé’ erﬂftR Foathyt % phenyl group, each of

whi ch; groups are optionall substituted by one ur

rmjrense?laect ed fromC, -C6 al kyl, halo. cyano, OR'', O

oC( O, n,eggo 5Ret, CILOR4; L2 represents our or nore

Ilgan s. each’ of whi ch are independently setected from
: P@&“‘nﬁ‘%ﬁ/‘f*‘*" " HAME! ™ &G mdpReT fees nobruaRe YR RO! 1

V\,here R '"to RY are independently selectcil from

hy dr @@88s prmm&boobddd o O%rmPE MLdc alls-QnQlin 1; @and mF 0 to

4. Still firriher preferred conpounds of ft,mula I
i Acl y Qs e rr represents ut
substﬁfepdt o ’%:mcgu%é{r}ﬂeaﬁenw title a7l or open 1, pa

tier arty ur ubaritnlal cycloptatadicuyl; and, a = t-
uni t Liveeres4®. cvdpberipal, indenr gfesit G, ﬁ@fﬁp@ﬁcﬁ@&nﬂf«te optionally
f or Mub@inkeain NGl WOGE QQ&@H\@Q#@& Bom f.;% §’i|ltnai-a- sg?tna WQ
2%64&;5’?%9&0& 1&8@003 04ri' N)

L represenls one or more higands each of which are indupendently stizcred from ¢ L=y kel
hato, 00, PRER® or NERYR™, whers R 1o B wre independently selecled from
hydrogen, £5-0C; alky! or phessyl;

o)
o= Oor lyund m=0i04.
Sull further prefcmd conspownds of fommala 1 inchide those wheareln:
30 L, represents unsubstituied cyclopentadienyl, indenyl or chenyl, parliciarly unsubstivated

eyctopentadicayl; ad n= {apd pa =13,

Alternative preferred vompounds of Tormala 1include those wherein:

R g0



12 Lx represents one or nore |ligands each of which arc
i ndependiently selected fromC, to CU alkyl, halo;

CO ?'"R-"RO~R*1 ar TdR44R'k, when Ttx' to R s ar

i ndependently selected farm hydrogen, C;-Cs al kyl or
phehyt; and in =1 to 4, particularly 3 or 4. For
exanpl e, when m3 the three ligands which L,. tray

witeprgae i ncl ude (CO, halo, (PR 'R 'RR 2hakexgboasaosite

Ref erences to vinyl acetat® hem it include references
it, suhstitrred or unsobstituted vinyl acetate of
|5mtda (t1'); 10 R *-C(O OCRw=CRa, Rz wherei nR 4 rmy
be séfEREEHs B dregeth o Fiothere udeaeydeotlvarisried g €t C

hal o sgy.ane, Chast e ) ORI IO QMR o B arf @&}LRE&J!&)’ sileoled from
c(O %mgmNB LB&kl*l o%(e&) )—&R;SREQ% 1:(.‘1111\?\)13 16301“ -%rgmm%hrz 's«.g m»l‘l

SR

her ei ‘ﬁ ’i””fé’g‘ﬁ'ﬂ”e"fh@ &b‘f ' "“”ﬁ'“" k 1"5%@3’2?{’%(*’#?%% Wi‘i‘i“ ¥gen,

t onekNRITARWR Lkaphenyl on | ower al kyl phenvl. Mors

gi p: cfcrably, hydrogen, phenyl, C X't alkyl phenyl or
C, - Ciebdeld 1o w9l Ghha@ SerdiB RN ROV iR ,,ﬂ.\.ﬂbgmgx Y

perryj even nore preferably, C -Cr
capcélegflt'g‘m”’“rv ¥ 21) preferably, R .R' each

I ndependent |y represent hydr ogen, |ower alkyl, aryl or
Hit as-defaced =twtetn. Mst preferably, RR 2 tepn s

nt hydrogen. As rrenti oned above, R=" nme he

optiopal | y.,suhst i prcf-inbly. with one or nore

substrEiiEht “*’Jée*&"f:edf“’é*’b”f’rf"ﬁ%\i\‘?é’ﬁ J&‘f‘*k Yyl Hat. i jcyanqyare, OR
haI of-’i-ié%ﬂaﬁ CIGIRT . OOBORR RO ORIRERK, C‘(,GJ(!Q).U{EJ" WOy ER'Z@,,,mn
NA RE"'-g" La@). ﬁ'%lR.z.bdem(uS) R 3Rab SR' or C(O SR' os
fined herein, 25 it. "k is nost preferably the
al kyl /ar% group derived froma C -C al kanol such as
r nct PEEHYY K ISEHAHET™ bseaianir alkylabeghoolyyrietkylphenyl. More
i so- bu‘t-rainnlh* Adrdgenpiesl. CalcoRBheyi vr QL S such Bl Ay Bbin A R Bhpyi,

chl os@8, 3Ry Lan{@b\eu EMARkord H@er@l}sb Bl t%dccgf!‘ Qblfg are
met hyl and ethyl, the nost espeC|a y prefenetl group

is methyl. if, The Tarot 'i let", when used herein,
2l brefaraniy. &A1 epeh iigepegntiresmtseridebonyy, fveratibl am! o Ho s dofined
( bur ket premsretpbiR AR Edprestrn RSy St ADTBenuMRd fb w. i hgSe

. IO{‘";‘ %‘h&m@%ﬁs@&i@wra@ﬂg‘@ =N GJZTD%E &%gshn%g li %gmk.ti T ltosner a](jjyi
whi c‘ﬁ:g‘reI? ngs “’“k" ?a?‘”& g)ﬁﬁ af cha}ﬁfn eCCS?R HB(PéO 'gohﬁ%é ElRHER R or

he nGEE §rt$ﬁna’rﬁ~*@;ﬁﬁpaﬁﬁlf§ﬁdam®natl c or wholly aromatic
28 character. Tit; ring systens may he 35

ttonpemgmse ay&ysa!;%%ru Aéﬁ%ﬁm#?%h% {;J;ols OM B,
itta:ntifted herein’is ¥ BS
ethanol, propanel, iso-propunel, (so- bt.tanol t-butyl aleohol, u-butanoi, phenol ami

chlarocapeyt skuhal. The most preferted groups are methd 2nd cihyl, te most sspeciatly
preférred group is mathyl.

1y
Thae wren let”, whes used hermin, {ncludis frtoawelvi-memb ered, prefreably lanr-loaen.
mexdbered ring sysiems, which rings contain one or more heterontoms selecied fam nitrogen,
uxygen, sulphur znd mixlures thereof. and which 1ings sy tontain one or mora double bunds
or b notearoatic, pardy armatic o wholly arometic in characier. - The nE Systemns may be

3% mosoeyetic, biovele or fuged, Each “Het” group identified herain is optotally substimed by



4> O '004.?2Qt64)9 Pt1'; CB20031004679 13 our or nore
substituents selected fromhalt, eyano,nitro, oxo,
| ower al kyl (which alkyl .,suit nay itself be
optionally substilated or term nated as defined bel ow)
ORY9, O:{OR1, c(OR'", C( )OR a; NR2 t2+ C. "ftJ?NR
~W; SR', C(OWor t i S}NR sRas wherein 1t19 to R
Veaphussimtlependent |y represent hydrogen, ar yor@mszdaeuasy
al kyl (which al kyl group ii#seifmay be S optionally
substitut ed or tern inared as defined below). The
tetin "Het" N s includes groups such as optionally
Subsbicintib@euad @by frop s, Stdotkimy buo, b8 SaMOmiY bik o) group

. m olmy amifﬂé@ﬁ%mly gexa,m@Layfl,ﬂm!;éﬁ%%%@'bMLu}Wbﬁangmn,

hi asg Ladl a azo| 0sat,
R e T O A KR
lryr alquwj&miv (qmsn@ Rfdengn, arilgoigur ol (vieh pllop pperisdinay be

PY_az@abdly ARdnpl merazxmaéhs m%ue $didud UL @1, - @at. Nﬁg indiBY: oRGos
at a_carbaon

uppn )c(t 62: a5 o%tmm aiuglngned azctzdnw} Pyzm!r«.ggp ;(;;H:iém%tl r}"’éi?té’) %% oxazolyl,
Ok! * EEBlp e AR RS B A e ot eitde, The
t eenpibiaingr madhllbivt, waskling, ﬂ}&dmh auivbiftyl, iEcQbih RS, perick:Q1,

C oakmmmmm ARSsUNRE Y Her ko 580 Dloon uﬁf@%gmﬂg ar

b ept groups.
@hef‘ﬁ"é"é”%%é’éimf"f‘éﬁz’mél"gﬂlﬁ heERHUYs may, when thire is
a sufficient nunber of earbor atons, be |inear or

br anohegovhigey Satihal-e8mef 2 NURSAt Urat ed, he cyt:lic,
acyclic or part cycIic acyclic, avid ur be substituted
rertni naced one ilr nore nthstitnents sel ected

f r onf"ﬁ% lo«@g,ﬁ!afi‘ vﬁ:iut 'f‘*dl hcm nw'mes( io L(ogkiyi nnd@(y.%.a;k), Rﬁ-ﬁ“] sthy),
Q6 O) @Rk butyl INRB3 Rex41 mng he0i) drobfR. GaRA! dheSREE speCEiQ) SR ¢ 2roups may,
C( S) NB!; aaaza a,,unwd mamgtr mfa-em L E e gbté:ﬁTth? e 01“20
JPJ d ‘a’t pre &0 If'.‘"] & R Ve
tub %EP {: bsi 8r %ﬂ' Xy-{ Ty 6{;1c ;ngmyb Néﬁ@ﬁr %’f‘“"é"e‘r hy ong
p itS A L “’W“dsffﬁf“é’ﬁlé: ce i, O HPEB OB UBOIOR,
Lowexr s ayionatip, s1, adohspl”, g8 ompE, whi € BetRihereR 17 uRz’""’ alR -
2 i%@ﬁ%enma:&pms&ng )%ﬁl e%u; ar;Rov Emﬂ- .lkezz Ja%tdfar b’ Finermﬂg_}»y mﬁ, 0F fidre

Rl S, R2

HOR %5“5’ 5‘1@'3”' Atquys arby “3%"““[‘“5 "”“@S*l%@gﬁa Z may repr esent
and vvlth which aryl and Het pray he s rt slit tot,
may , Lowbenyilinesser iig] a«spuklieal AR nyxher ROk gaRbAY i v,
at ongs, Rbfk"*‘ kmﬁara“o&m Paﬁf@ *kﬁe’da“‘ Re pSatu at[ng@r " RLK D E

sat
dnsal gt B Tong b e T B bl . oo i ke
af nxyiTerer pmbergfdaphtstonst ke ips: @ bradoled D baaimted orunsaturated, e
d| al ;K(yzb &hﬂct&@i&h«t@’ﬁdﬂuﬁuln ahkd:ueer m:tsxa w@ﬂ%rl%% Mnuk%ﬁnxb@én gne

rL) hal cyano;
n| tro 0@*%% 'u W %&fﬁl “’é%e?f“’”so
ity peloctet iyep holo. o mO- " ORICH NRFBRES C(ppT, MR,
o 935f§£~’R§h'ér$Rﬁ FORS e saintre indepehderty

r-epr: %ﬁ;&ﬁkﬁmtl}y@&%ﬁ{}dmgﬁ)ﬁha&ﬁmL@“@r alkyl. Simlarly,
the teen Iovver al kyl erre” whi ch & B aid J (when

present) resent in a toa,)pound
Saaarly, 1hc orm “loseer altkylens” which k B and J {when present] reprosent i1 2 cotipound

of formula L wlhion wsed herein, includes T.wly groups whicl) can bz bonded at two places

35 uvnihk grovp and is ctherwise defined in the same way as “lower aliyl”,



of fonuula 1. when used herein, includes C1 to Cl10
groups which can be bonded at two places 3S on the
group and is otherwi se defined in the sanme way as

"l oser alkyl". wo 2004Mb05 9 NC?;f,7i2t10a"1Qx 1G‘V
Hat o groups with which the above-nenti oned groups nmay
he substituted or term nated include fluoro, chloro,
wWeonbesent | odo, 5 Where a conpound of a formusa:henain
(es. formulas |-1V) uuatainsall al keatyi group, pie
(Li) and trans (Z) taonerisPr rniiv also occur T e
present:ivention includes the individual

stercoi somers of the conpounds of any of theformula,.
def i mednhes eidnwiandse sBovhanitina P RE@PEd ek ibotinkdd @r eminated inctude

i ndi inh il dl o 2ULQMBRLG,. forts thereof, together with
m xt ures t hereof : Separ ai on of dt astereoaomers

orci sandf erns i soi nersmaybt. achicvte. by conventi onal
t échithgraesempendot alyrdighddirdenbmales BV staht dssiktdyGmoup, cis (1)
C h ro &ﬁtﬁ% 2 @Q%vibfﬁ; ,zlz';lv E\’mlutwpmfpfc@mtv; ﬁﬁi%@in&%&r !.ty.. :&vu@u@ls u r e

a It
or aar RARPU e i RuloriitSr LR TP Pl i
cuag Mo pRgdst FgwEriplomiHEresgrswHiradh pivjres faepf) Hepapm@pvar ed
f r onpiastseosmespomitinfGans isduetsinR el abifov By ConMnliduil ol @l £ Aoy
QE) b%i{n@éiol}% itltoirli!ii M&geg‘?apgym ﬁ TR (Lg:f R ﬂg' aeg%olg%nc ;P],;::m'& {}1 a

correspon cud AC i nat eysi . suitable ca

supp&Fts 0’63 b REESH éf‘““?‘:’?‘y‘gf“éf‘?’ﬁ‘g’éf TOTE S inlpyidust

di est@ransisciepived d vpe obid bynubopayatc prpeadtincroratpodkting
COr I REROPFinIGe-HABRT 8 Ssolhitions S8 RDE- nf@m:dn@@&dd}{ -

acti Mﬂ.&m@t’él :an S:Embipéfﬁ? %?" o@ ﬁ%zﬁn ﬁ%&%lhmmn of t.:a fmmmmm.nn

tereoj Soners are | n ded Wt

OF ocBETOBFE PHEton 9%‘?&*?%’“% PREMSG i aﬁet«bawrue&w e didy
t hosessskistdedant.n t he art that the conpounds of fornula
1(b) may function as ti gands t hat coordi nate with the
G ou net al to fur-11
thec%lér%w/é{?ﬁgs J%rmbu(am m‘gn?ﬁm "r?v%’%“’?%ﬁ ”*r'é‘b‘?“"é“éi"i‘ y, flit
Grout V.111B netal or ninmpounr thereof (a)

Gdor Hivitat epretinedith hognrialicd in il OunbRekGhdds 5@ 5412 abﬁﬁ{gi c

ai t diuﬂ[mr@@ia%aﬂﬂ W B8 b ﬂlI @ﬁs F\F Gﬁml:lﬂg cegIgoL;Q[ ‘n:i%x"?a j 1o f

25 P
rep r?rgrgaef%t ﬁor aslcwv{?a bvﬁug? )TFP mlwbptﬂ bmm‘\ggg rngmnymmp{wm

to R‘ha%wa‘ﬁw’ﬁdfé% P i entahioreprEseNbr sBimdpat @ of ihe

al kydeppe@ndf fadubtal phznyl (wherein the pheiwl group is
eptionally suhxtituuai as defined liereir.) or ph.nyl
%I- % grown is optionally substituted

g efnﬁfi o R BCPBRRBI o B R or

30 -methiygR'Ho Rieke BE ntth mtidoyndpdprmeen ) €L dity), 05-C, wiky) phenyl

al ' ary»hwmﬁﬂmwwmslu&wnmhamm hJ&ﬁ@@]a%}@%ﬁ;é @herein the

her dﬁn:ﬂ'\%?&:!) ;s%Em%rr %9 @53; uYu:ug &v. de{'?ned ar? %{Tn Tore é’ﬁ*%"‘g R e RS or

repr
ﬁr‘éa| £t Rk ‘"déft‘h‘iﬁ“" f&?f*ﬂﬂf%wfmwis‘fdw rScs’a‘ymﬂif BB ps defined
i s0-igmliost rdmbibRty R opredgiepradvaveys-siaaioked L.0b ORBXELek a5

mitheyl, cihyl, n-propyl, iso-propyl, wbutyl, ise-hutyt, ievt-butyl, pentyl, heyl snd cycichexyl,

Alternstively, or additionally, ezch of the groups R 1o R% B RE R 1o RE . R% w0 R R 1o

{1 t B .
33 R R s 8 sopether indepandently may form vyelic Lu-aemre:s such as lnorborny, i



Altentatively, or additionally, each of ;ho groups R
to R R ioR6, R to R WnR= R to 35 R or R' to
R " ;gcther independently nmay formcyclic structures
such as 1-norboruyl, . WR03; 050599 p[ TI GB2f 1Q319ti 1f
9 IS norbonmadi enyl or adamantyl. Further exan‘pl es of
conposite gaps include cyclic structures f'rnc,i
wicttwestsw R - Rarul R - Rr: Ater natlvelpysf;{;%wnl_w@@g
nore the (tee o pups nteywpr ettz x snod phase to
which the.. lipand is anached. 5 In a particularly

prci sncd errbodl ment of the present invention R, W

R, Rbﬁ}%smahuﬁlmﬁﬂ%d@ﬁwr&eﬁw@serwmeh@gs’mclnmw struchisbes
al Ky toyrairiybee @R Hetand®i-at™y akesoa@ol | BEM whR OOl iavidpresent 2

RR, F{,;;P?ﬁgg}gwghm?qg&gwdlea?ﬂﬁgsent the same lover alkyl,

ary ctrmi ety as ined herein, and R. R R’,
R'! K' and R' each represent the :arny: |ower aikcsi,
m3- y In agpestipddstrly nrtd@ticéwbca&acdef?hmnnhﬁfeeﬂmR;‘ R, MO RE, WS and v
pr ekE:M.hLey H\Hheam{' -i"mg alkyﬂtg’erﬁrg’m:@t?g da“ nb l@ﬁ%hﬂ’r@pﬁ’eﬁ"e@‘

the n ‘1 i - non-sub g
C.-r o ?‘igf“ﬁ Sl i {'ﬁbr Pt g1 g g 5

pr ap)‘ﬂ RnJ‘h LPMIFL Pgo ety the Wehmrb%ﬁ‘wv‘ orsrmajert g dtineddyricin.
or. y@ﬁﬁh&&}bﬂ} R, r*. K, RRa ' Rndg S’.iF #ach TW@'ARP&; ﬁﬁmg‘@ﬁfﬂ uﬁtyl paﬂ.wu?&rly

'dgdleﬁgﬂui&n&l.y(*:rt Q{jﬁ%ﬁh'—d mettiid @(hfsg 134} p}'{)ﬁ}g rt:é/;:ey[ mg-—bﬁ;}n tert-

ve
i ndeﬁ'@ﬂd’é’ﬁg ho* OB 1RSERE - aﬁ‘e*"t‘?R C’(‘i’?} e rcenily sepresent
def i festmaBoVeikyPniclivsdabmpt end FR'I@ BRAF R gnd R* pach Rilep@iéatly
R 1 eaedathepnRSen] alyels Bithid shdvosRRl f:'-{ eFR, @R 7, AN Ll

eac hcg::ie{y&%?n&hﬁtﬂm)ﬁf ! bu??d” a@i’:’ !‘{ each xg]lszse-tgﬁnﬁ dg{n 925 R‘R R, Qﬁd

ci)?pc '“‘i“é‘l I%'F’*ﬂ’%‘f‘%&ﬁ&ﬂ“‘é%@&f rrent of the presuit
invention each Rr to He and R 3D gtrrtrp rcpre cnta

th e S@Hﬁpix QW&I@L fk%l:’nomﬁ&:l/ -Lf'theg;e&tmtwllm:; &l @asi\ nl udt d
Rs.r epresents r(é:

T T i P IO P B R B Gl @ar
C CF HPRAFHS “1%%’6% A8 20 Y igrouh pirticulatimph-substivat §p O ofkyd, such as
126 0- prdayhyibyl, dedoll) isdnrduyl, cnieR Nsolbkityy dor-bile@pertA U YA and wycioexy),
pent ylu - r@@ﬁft}{\l tﬁaﬁl}ﬁ* ggﬁgthQ@%%Jeswus Nﬁ.ﬂl preterably, each
R to R'a and RW represents mnet In the conmpound
of formula L preferably each Q, Qr and B (when
pr esBiEyogpeedeiiemgia frpreenip stch g oted alikien peaatarGhe saik.
and @bt ey, PRIES el hd CEPRASRRLSLPRASIARENRMS. 25
Breferabl y,. in the. conpound of fomula 1, A B and J
Fl‘g{)rbeser’]t) each | ndeFendent ly rnnrnsenr C.'i to
TN & RSP R ST BEEE Sra PRy FEUER erethadh infepceertyned
h er e'F?T‘SEbef to Sxcitrigteayhichistobsendip whninged ky/detigd BAUDE fisr cample with
Pr ef 06a Bkl grolifd @:kawBl mahky: Szﬁfk%e gﬁimﬁch%h Gl Twheh S&«gs%(l)d
V‘f@;?ggd? r1§§u%f uh?suuk, R esm‘?;p i afg‘( bst | tut ed.
med BKyTeR \7\7{1 ‘ﬁ TEHHG ¥ ’FFHV““SO
i ﬁde‘ﬁ‘éﬁﬁ@ﬁi"l’y‘f’“"?“* ﬁr‘é‘ée?ir ' Hg. Mosgirifpreblyorach.of 6; Bieps T st
pr ef mesedirgpreschabdyref lovdy si@langd dbinfaraen, rarsitady - CHy..

Preferably, in the compound of forwlz Uwhien K, 1, ¥ or Z dovs tid represent -J-
QUERPERMERPNCRMR IR, K, D, E or Z rapressnts hydragen, Jower alkyt, phieny! of
35 lower alkylphenyl. More preferably, K, D, E or 2 represent hydeogen, phenyl, C;-Cs



present) represent the sane | ower al kyl ene as defined
herein, p+.atiardarly -Cflr-: ‘'referably, in the
compound of fintuch T when k, U, E or Z fines not
represent -J- Q{CRr(R'1(R )ICRI5(Rtr)(Rs), K U E
or Z represents hydrogens sower al kyl, plzcnyl or 35
| ower al kyl phcnyl. Mre preferably, K, D, E or 2
woeps@send hydrogen, phenyl, C -Ce WO . 2003ht:}58Mndh67
PCTt CR2Jti S3i Of | -f 5?9 ai }q yi phenyl or CrCe al kyl,
such as nethyl, ethyl, propyl, bury',., pentyl and
hexyl . Most preferably K, 1.7, r or Z represents
hydr GGeptmbpedde 4t yion PPetlectisd Apodvofntfiophigiod Most
when plferBly, ¥ Pabheh Zskaogethléges t h she carbon atom S
of the aryl ring in whi ch they arc attached do not
fern a. hen | r each independently
r epr 88 *’Hde E?@’é%’“d ?fdwé‘f‘“ ‘aﬂ*l%f/fi [’ priehiirestir i e parban atoms
al Xy lepheny Fine iVghieh tpy ef-eralsll §o nov dm 4 ey linAKID 28 OAE Boch
i ndepangdenti yapf-»@m;?&@,@xt zJ&y;ds&Qgﬁﬂm RRERY iy lpgn\i LN preferably.

I kyl
o K oPOE P byt it B0, TR S
pr ef é’l"éb“’r’?’“s ’Rﬂh} F*h"lap’mﬁé‘rfd‘rzl"r“é’bﬁ"ééﬁm Dyedyoorsiaeferbly, K, 10, F
substidZiemsen M peEiven alls@re dRBYmdORLAH8REH3Y dr ogen.
tg, Preferably- in the conpound of forrmula I when K, D,

EET oes_hot represent -3- t7x{CLi"{ilL"i;
f'")§1 9”’“ ' RIEPHLH PRUR Y § 72 Copggtste i ¢ h

the &F Bdﬁ“&% BIR “6Y R Ko yf). & ami?, tBeether naihe burtiuh @ytnsa @e aryl
at t aghadwsia amt;u%f.ctatiml& i e mﬁd*ﬁ ,mﬁaﬁﬂ noaf arkis.- rdptesenfing

d t
ﬁn dr %n% %:Q[z;i 5§}§;.rl1r.£! i"m i’dlm répnﬁ. gr Qr% C sed..iang¥ hcﬁ g}dpammiax!"

r ef‘f‘r‘“"“‘b‘a’i’ F i ‘ea\*drw’ 5%1<'H§;a rﬂt}geﬁww Coete iyl espeafallylivdrogea.
(rmre particularly unsubstituted C-( ~ al kyl),

. es peﬁllea‘hiiﬂy uh)(%ﬁ&@:?h :3:1 Rﬁagqf ﬁr\vhm *\(( ui{k_ %_?t ibﬁd E %@ﬁng slorfcﬁxbon

f t U.

On ["l( r%bﬂlf ihe am rll % Whlf,h t%‘.ﬁfemcadlrlm.h_fl-l fi rm ﬁa‘zev\;,i Wgﬁ i uf;:wé?}viam%;s
at | a&ﬁﬁ‘ﬁ?"’“’f *dP‘ﬁﬁvﬁd Viilcinaad "ﬁrcﬁd“*mhe rvlephbimphonwweralmgw@,
At | SRdkbp S b@t{bdmb&dﬁmﬂsﬁwm:c@imﬁm E.«ﬂkﬁb&h&t& uenta%

sel egta&dmu @ﬁ?‘* aﬁ(&w |&Mﬁaﬁ‘ @hloga (C P20, qbd lR o %@) %

E}sgﬁgm ve ’%2 ‘%ybst |}t'yt ed o’r ternin
def i Hed bel oWf " Ref r‘?a GaePEApeatiy gFpeoy ‘t”ajd’.gf‘é(ﬂf{""ﬂ\?f alky: (which
) C( 0)“91‘ Feptmep gl be @iiﬂﬂ@(ﬁ'@M*uthcMuRad GEDNLR R More
we k@), BRphenyOfing il ENRuTEAR D nVRER R | R iBedrOn, «R’g&@%
,mdegg)pdent l'y erprcxcnt hydrogen cr |ower ai kyi (which
al kyl % ronmp navy itself be optionaity substituted or
termnated as defined herein i. Mra preferably, the
phenitfri pgrepgriyrg frsiistddubat wipykirany substituerts It,
it bears hydr ogen atons 25 onI y. Pr ef erred conpounds
of forpuyl ..l dgecé e, t.ho d B each
bl inde bt ,H ! epre by : %‘m ‘tp
i ndepe entl'y T epresent. urﬁ'msi’u rs”“ P& o C
alkyl ene; 34
KD Zand E each independendly tepresent hydrogen, €-Cy alkyl, pheny!, GO alkylphenyl
ot S PICRER MR NOR ‘?,:;; PAR ™ where J represents ansubstituted , to Cy alkvlenc: or
twn oF K, D, 7 and X2 fogether with the carbon atoms of the aryl ring to which they arc attached
forrn @ phinyl ring which 1s optionally substitared by one of more substituenis selected from
3% Jower aikyl, phanyt or ower alkylphenyi



K, D, Z and E each independently represent hydrogen,
a-C, alkyl, phenyl, C -Cs atkylpitenyt or

-1-fT{CR r(R'){2s r) f RtsfRt'")(R r) where 3
represents ;rasubetitured C, to Cb alkylcnc; or two
of 1C, D, 7 and 11 together with the carbon Mns of
the and ring to which they arc attached forma
waheaydsodiong which is optionally suhxtittttc@eR)ysenemakso
mere stthstituents selected from 35 |ower alkyl,
phenyl or | oiyeral kyl phci nyl W -,01 1050599
P("ti"'GLl32UU31uU-ttr79 17 11' to Res each

i ndependently represent C, ;o0 Ce al kyA, phenyl or C,
to Ca' alakykphagyiienty RbtRer okl ekeLked op@mumdaa«&f
formula | include those vvhereln A and B both
represent -Cll1 - or C2 psr-.icu=5rly CH K, D. Z
and Eweégortiraberenadst V‘“f"éfﬁl‘ié‘%—"ﬁie “hyreirogen, C, CC6
al«:kyl phenyl or C1,C., alkyl or -1I- i

(R eJit: the Bas to

as Ax%gcﬁg?%&geg&gﬁé (B'L igﬁpéﬁL"n}Agggfher Si: with the
carbon atons or the aryI ring to which They are

at t a&hiad *hOF melavidaprosubnueatadphosics dipnghenyRor (16 Ryor -1
eachokngepepsieniz ks @St ;r@m&es Al%: @.17 BML D, 224 z%:,;led,

mﬁr t '&ﬁﬁ .hpés,&@gumqﬁaomwﬂm& mﬁg miln m boun 1 u,._\,uﬁmmﬂ!“

Ittt presénts i
ct tB"K‘,, al kyl, particularly methyl St|II tUrther
preterred conpounds offonnula | inetudc ai hnae wheretm

10 Kgr: d ki* edn BBGh-RAKERACH CNJepgndent |y sel ected from
the group Insisting of hydrogan or C, to Co al kyl, par

tiCulaily whviv each of K, D. Z and | represent t he
sl véilkigyn ptered pagraito) el ciudg theestvagbink, 1), Z and
F. represent hydrogen or 25 K represents

-0 s @ GO LR rephd e O Bl ] b 7and 1.
are each |ndepen ently sel ect e romt € group

consi sting of hydrogen or Cl1L to C,; alkyl,

par t PidUinged ppeiagdromrotsel v d el reprégent t he sai nt
gmoup, especially when: C) Z and E repr esent

hydrﬁ%& a&f@&?&dﬁli&ﬁea nﬁ““ gz.( m§ Qnegrm rtmnprq @}.&t’ll«:g tﬁm
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Very suitable are aprotic solvents having « dicleciric consmant thal is below a value of 30, more
preferably in the fange of 3 1o §, 3t 298,15 K and 1 X 10'Nm™. In the present context, the
dieleclrie constant far a piven solvent s used in 115 normal mesming of representing the satin of
the cavacity bia condenser with thet subsianee as divleetnic o the capacity of the sams

33 rcondenser wath a vacwum for dislectric. Values for the dielecwric constants of common arganic



30 very suitable are aprotic solv:rws having a
dielectric constant that is below a value of 30, nore
preferably in the tatge of 3 to 8, at 298.15 .K and |
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By the term “homiogencous” catalyst we mean 2 catalyst, i.c.a compound of the invention,
which is noL supported box is simply edmixed oc formed in-sitn with the resctants of the
cariony tation reaction {e.3. the vinyl acetate compound, the hydroxy! conlaining cormpound
-#nd carvon monozide), preferably in o suitable sotvent as deseribed hergin,

)
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By the term “heterogencous” catalyst-we mean a cataiyst, i.t. the compound of the invention,
winieh s omvied on 3 support.

L
L



ray the tern "bonbgeucuus" catal yst we nean a

catal yst, i.e. a conpound of the invention, 3J which
is not supported but is sinply adm xed or farntcc
in-sit; with the reactants of the carhonytation
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25 oxygen or sul phur atonms, or by silarro or

di atkyl siicon groups. The bridging group :1r is an
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for re-use as,a @ stor ot her applications.
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‘The followmg examples furiher lustraie the prosent invention,

30 Prepuration of 1. 2-bis-{ditertbnrvipbosphinomethyl) benzene

The préparancn of this ligand was coantied out in the manner disciossd in Wi 98/47528 in
accordence with sxanipie 18,



2s Preferably, the polyner:ntetal mass ratio in twg
is up to 2000- nore preferably, up to 400, nost
preferabty, up to 200. The foll owi ng exanples fUrthtr
i hssbaw the present invention. 30 8renaralionof
t.2-1titditertbttivtnhnsohi uotnr;thyll be=cne The p
eparr” ion of this |igand was carried out in the
weenngseslb sc: osed in WO "A7528 in accor danq,@qwﬁgtn&%@m
e |S. WD 2Wi4,10 a0_599 P@rlt; 112ntt3,' OGO tt;
Preparation of 1"-bi.s- tttitertbutvl oUosDhi norrat vI)fe
Toceue Di-tcributyi phasohine (Al drich, 11.616 nil,
3.33y _r_rf%mnvmmg 6l whuf Bhcodw 2
ame

bu(d rT . ma ucnne

It, & 1@@;;1%9th:4¢ [‘ﬁﬁ}m{ %%s; a@tqul%a,%g o ;{(Js@x@mmz under
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ernaratl on of 1,2 bisfdiadpni tvt Huts rhinonmeth 1
benz@r vk (Dhempcerar atsicop0f this |igand eszs-carried
net as follows. 2511Preparation of (I-Ail),P(OC
Phaspborous ffichloride (S3 on, 0.98 rml) was added

r api B ¥ % Elnnul a to Epueds - 19346 H8™f  al uni ni um
évbnde (35.0 g, 0.19 notdeusati Cadornamtirane (27.2 g,
0.20 mml) zffordin a tan

‘Preparation of 1.2 bisxdiaggm‘:;xmviptuwphinamvthxi] benzene

“Phe prepazton of this ligand was careied out ax foltows.
1.1 Preparation of {1-Ad, MO

" Phaspharous trichloride {83 cms? 0.98 mol) was sdded rapidly via sapnula o & combination of
aluminium chlonds (25.0 g, .19 mol} znd adamantane (27.2 g, 0.20 mol} zffording 2 2n

30 suspeusion, The reaction wis huated to reflux. After 10 mins, a wellow-oringe suspension was
formest {gelowr due.to PIOWIL2). The reaction was refluxed for 2 total of 6 b The excess PL;

was removed by distllation 8t ztmospheric pressure (BF 75 "0 O eoaling W ambient
lempersiure. an cranpe solid was frmed, ChioroBoon (250 em®y was mided yielding an orange
suspensios, which was eoolod o 0 °C. Water (150 om™ was added slowly: nitilly the

3 swspension viscosity increasad, but on full addinon of watar the viscosity lessened. From this

pomt the reaction was no Jonger kepl anderan atmosphere of Ar. The suspension was Buchner



30 suspension. The reaction was heated to mlax. After
10 nuns, a yell ow orange suspensi on was fornted
(colour due to P(d)C73F). The reaction was retl uxed
for atotal of 6 Ir. The exr'ss PCl; Ws renoved by
distillation at al nosphcrie pressure (9P 75 C). On
Wwnting to anbient |encperntuman orange solid was t

Wil Adias@he ot vioc: n (250 cm) +wus added vyi elpgirRG@Bun iy

orange suspension, which#nvas cooled to 0 C. Water -
(150 eel'') was added slowy: initially the 35
suspension viscosity increased, but on full addirnn of

vat ekt 436, VinSa08L {fol- qm& sﬁfdQH}:JahJ $he @mf&mﬁm of 2 o phose
reacti on was no lovser § der an at nos ere of
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y evaporfaipnaition dkMARPH(mal ty .ri .uzuv, affnrdin an
of --white puwdu:. Yield 35. O S, IS} % s'"p NMR i'1
8%, PPM 99% é& 352.85. 1.2 Preparation
of ( LUAY B Ph D 1 40T e e s P il Rttt of (-
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| ayefms.44.15 The upper phase was renoved v_a flat ceded
cannul n, dried over M, SO, and filtered via- cainiula,
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pP odbtfreprentipegifidHdwder, isolated in the glovebaz.
Yield 6.00 g,.- T'", % 31P WAR- 0 17 ppm 101) % Pure.
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25 suspensi 0 tiona

Vi a TS i i r‘f“"t’-ﬁefz\fi éf@dg\ tapd #dvashengs emsbhed with the

St reghg e Baedlintn wwagmbiel teL-agatisidty @ i@y solid, Whith was

af f oL AGuR sWhd @W3b kot Lhifles pd DGl RIS, Thoe product was dried -

30 yeeno and isolated in the glovebox a5 5 lemon yellow powder. Yield 7.84 ¢, 67 %, V'p NM#:
= 139 ppny, 99 % purs. FW = 336,88, '

‘14 Preparntion of 1,2-bis{di-1-adamantylphosphinonithylibenzene

35 L4 Preparation of DI-SODIO-ORTHO-XVLENEDISOD)



was washed wi th additional toluene (2 x 100 cm and
the -washings conbined with the original Eiltratc.
T he votatilcs were renoved hi vast.o affording a pale
yel l ow solid, which was washed w thpentanc (2 x 30
cnB, washings practically colourless). The product was
dried rr, 30- vorua and isolaS in the glovebox as a
weennpsyeb| ow powder. Yield 7.84 g. 67 NWK penld@uusre
ppm 99 'a pure. FW= 33638. 1.4 Preparation of
1, 2-bi s{di -1 -ttdamant yl phosphi nonart hyl ) benzene 35
1.4.1 Preparation of D1-8{N6l O ORTHO . XVI XI NJIi 1) 15QU)
W) 2004t TI 30599 PC T+Crfi <i 7p5i tI 04fii99 31 BU Li
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dried in- vactvv. 010 4 4yield a-sguntl; & 47 mol. 10
104, 24 Raetticost ERUBORTED-GBTHER it 2 kquRNEARLIKD 2equi v
(1-4d); PA A suspcnainn of DI SCO (2.47 m?ol) in Et O
(100,cm ) .wa re 7S, C. A suspension nf
hd, POt PERE il O b L Eonirany s setmentio
r api dfl ATt (578 5! 1Y et} adthOd1ica’s wai tieedd@uddy o aTsut kldadde® via
the Dlg@gﬁn%u,&m@ ;ﬁfa 'BE05T Aok B Ol RGP Sas SO bl i
r . Jnkmm) uitieta irred for | |
he nl“?’ff‘ i fg Flid oy % ‘*tr*’sw f"’u”r"ﬁii]”&’ ‘gﬁ'ﬁﬁfﬁ‘ Ngth it ieessed, 109
( deg daged *rwsm' aéﬁ‘t"‘*@-)"‘ TEtRlet sXpe s wiirnritaled pfvdnckiotibassent
t WO phidee usys tre yw wiskiliry af 1t eatdlerd upﬁlfr ph (1SR leflaved vio
pr eS%e‘tm m :Mﬁw&ti%e HSud Rad NBs lgml& l Bm&i, CF%QN*}&& ard),

mat e er. posse ermve

can n%’l £y "l“ﬁ"e i ?‘gg@ ﬁ Pre ”Iﬁ’gfbg%ﬁg Bﬁé@‘@"?ﬁ/&’(ﬁ' SR e presepined
u8i n’g“*‘d‘?’%‘?ﬂg@iﬁdwtphﬂ’aﬂ @by 2BBkCEHR removk b inrricng bwding ciligaly sicky
phasess. Thnesikowe fragpbiaisit fefiloe 12600cm’) YRS as&:ﬁém%ﬁd pMboBucd, the
can n‘“:l&ﬁ_I%rLgmg m{egq’ga &MI&VHIMG& ng gjllllegmn? was (%vc

phase were renoved Li-vac zv %"of'f'hﬁ ind
sl i ght1'sf *%‘h%ﬁ*%@m ST “RacTY FHide Vs R A ath
pentane (200 cn) with attrition bean; _performed. the

wahi fregibeinger. eamyad via cannul a filtration. The
“white solid was dried in-vamuu and isolated in the

giovebox as a friable white powder. Yield 3.5 g, 59 %

TW =HAGHR getac- (309 MHAPCDG, PR IY) § [7REFASY ot RRADIRD 7.0 HESNAMR, Ar-

dat asy 3.440Q6NZ = 1 OREKCH,), 299 5tm, S A 7peR0 (10, 214,

CAY-11)z 7.09-6,99 {ttt,"2 I, Ar-

30 BC £'H} NMR date (100 Mitz, CDCI;, 298 K) 5 139.4 {64, Jee =107 Hz, By 3.3 Mg, 81
€% T31.0.d, Jee = 163 Hz, A€} 1250 (3, A1-C), 413 (A e = 10.7 i, A-C7), 37.2
AGCT), 369 (d, Ty = 229 Fr, ALC'), BB (A, Yoy 7.6 Ha Ad-CT), 220 i, e wzz,a
Ha, *Jp: 3.1 Be, CH)..

3 ¥ioyl Acetate Carbonylation Examples 1-6



li), 3.01 (d, 4H 2JpE:- = 3:

ON, C iHs) ppin. 30 "CZ

CDC]); 298 F) 8 1:i9.4 (dd, | pc= 10.7 Hz. Jri;- 2.3
1-1z, Ar- G1 131.0 (d, Jp=16.S H7, As, C), 125:0 (x,
At-(,). 41.1 (d. % = 10.7 Liz, Ad-C), 37,2 (s, Ad
"), 36.9 (d, '"Jrc - 22.91., Al-C, 28, N{d "Jpc 7.6
i’s"HZz;}E-iAdbS(li}' ' ) 2) 0 (dd 1p,; = 22S Hr. Jp;-;_:;,%g_;ﬁﬁg}hhmbqg
C742).. 35 Vinyl Acetate ®a rbonyl ati on Exanples 1-6
WO 2004205059i 1 VCr1(;B2;)0a! Q4V9 32 rxamlc t

St andard condi ti ons ver t as follows In on oxyge free;
(t 18w=pacn 02) environnreatPdr(dba)i (22. O ng,

O Mnunales Pd) On 1,21 (95.0ng, O0.24nmolet) were

wei gfieder mﬂéfma'”& BEF Pt I Bov SR A Slory whifgnqHddies

aprotgtlv here.qQ

dega%"éé %*a 2’? RR s"Bdd& ’“"{E""ﬁd’(’)‘%}f’é’“s\(’z’ ”“t"‘”bﬂ" UE ol
to @Lhﬁmfaqrm@n@ﬁ@&mm T80 LORIthaResil ph@&use@@irq stective
(16y.t. O 24mioles,) w‘as added, along with 0. 14g,
P6I yamvdstiyete off yirrageh gt of ERR) meainob! Srd adgsdapll sta cedtamliowed 1o
(VAM . This solution was added to an autoctave under

vacutinfor afidete e d=hege §Slt‘:f’mi/\ﬁ€'nf‘ fm YA O HEst gl‘mg Wit
adde(gsqépgmmg gymi z ngs,d(l}"{’l!"sg "rS% vzm rP 1%' 'I;) p‘?l ?tlutilics T«as addcﬁ 1o

[tu? on a

t I CaSulocih@ vhidde w%urﬁ}Q u«waféﬁhe sﬁ’@ﬂ u&bqa wias Cohes o Teuus
the pressure reteascad, and the autoclave enptied. A

[ ;«ddionpbek thy apeinndgn W, Wﬂaa*mfgldmﬂ gre evbypion pliveni ko Tuac

S eated with the sa and var t he anwunt s
O o B i 1 PR o Cats Do RS, 4
exan@L@sm‘;Wimgx}qtgmﬁent 6 repents Lao experinent and
nseS-the :5 idanranty-1 ligand, ) xperineiat 7 .

i nvol ved the mm of 1,2-bis
(di-terr-btityl ph(>sphinoinethyl) fccoecno as the

i gaﬁ)& exﬁégmt%(v%s slnpdtgﬁage Iﬁan&lvg‘?qag the ppquals of nesgtanly und the
bur yJesgh@éaosu 1P m&v&m@&%%n%@mn& bpeR 84 e ok b 1 &0
buryl pi nepliinonmethyl’)ferrocene W ren eonpi exed

pal | aginum febd) Bybicbiteeonat Gyt be1.2-Be xerrmyty:&ﬁfphhm;aay;;
carbcnyi ation of vinyl acetate. Doth the |inear and

br an®FEe pried#@ts were produced (ncrhyl-t-ace.toxy
propannate and neth)l -3 acet oxy propanoate), avi+ieh
uan he n=.erl ak precursors to the industrially
favorkag! e netbyl lactate arid 1,3 prai panedrot. Both

| igands produced an isa to normal ratio of two or

t hr eBtt o l8Hes  wi @ opabdnspsehizogrbglbaangt e el of - ét*”‘ﬁ‘i”g‘ﬁ“

? ot +|l>!p!1?(;tali r\réomte }lit’%regeln? x&i%ﬁ;] %} {mt'i‘ﬁ pu pal}a’gxlg%a Irﬂ% %%1\«.7% cagbfnttaum Ly

for the carbonylation of viny! acziate. Toth the linear and branched products were praduced

Hz. CH2) 2.07-1:57 (in,
NMI3"stain:- (100 ML1z,
1

{mothyl-Z-acotoxy propavoatz and methyl-3.acstoxy propanoate), whivh can by peed ax
precursnss 1 the mdusina By favorranle methy] nctale and 1-,':\ propanceiot, Hoth higands
produced an ise 10 normal ratio of Vo of tuse 10 one, with comparable rates. Instead of a high

25 seloctivity tn the linear product hased on the steris bulk of the ligands, the reuction favoursd,



K'C 220114115115 99 P4'1"'1{;;t32003RI[1.i6"9 33 the
hranc] eed mFal -al kyl intcrrrcdinlc which is the
preetnsor to the t;;drolysi>"Itunsestadfication
product nmethyl |actate, Table I Shows the effect of
tenpcra,nre nn the yield and rate of the reaction fur
a > carbonyl auon otherw se carried out in accordance
woizhhsessanpl e |, Specifical ly. Exanpl e 1 wagcf:gpagddcs
at vasyi u8, tenpcrntnres=and the results are shown in
tahlc 1. "fable 1 "1'Ite |i ffcer of lerriperanfe on
conversion SD Tcrepcratnrc: f nnvrrsion | x TON
(i NUEES RIMET trcTME 8 TnldBES: ROAM TN Rie( CRe3r0) 10D dhe
- 1162 50 67 13260 80 73 14892 |1DO 72 146138 Table
2 sheoventilienebifigictiogfopr essike2ton the rate and yield
using in other respects the conditions and reactants
of Exanple 1. | able2 Thect 3cet of ressurevareticnO | ax
Cat aj"%c’l P W&P[:we%pxuf i uru‘tan%i m(am. i Q} 8»9 ;ea tion fur 2
Conversi on tududny vapo rnick Pd re ssur
sot vedbnybu&lhutO3d 2arried ol in28-3Bancedin b4 1. 13 The
cxperntnis derailed in table 3 lixanples 1.5 | oan:
car r frediols Ergrlaratey sesrhe etirestirofished thexotiher niow: i
and tﬁe | evel of various contpunca s on the outcone,
e experlnents were carried oat as set out above
but wi | h the amobunts of conponentl shown in table 3.
Generally, the oxprrmerrs were carried our at 10(1 t
and teakeé Tedébant legperhreongemtimer m in naintaining this
[' O 2003/DS{15!9. pQ'trli(r,+110:1679 34

G
Tempurainre VL, Canvorzion % TON frnles provduery
mnie Pdihry
Rovrm Temp (02 237°C) 37 T 1152
30 a5 13280
 Eo - 73 14802
10a 72 13654

Table 2 shows the effect of pressure an the rate and yield using in'other rexpets the coaditions

ond renctants of Bxarmpls §,

| Table 2 'Fhe effiect of pressure varauon on the Calalysis

Prigdore (har gange, Conversion % © TON {moles product?
including vapony . mole Pdfu)
presstirs of solveat

5 o 30 12

1 , H 15538 |

20 3 13943 :

The pxprriments detaied in table 3 Bxamplas 1-3 wae carrded ont 1 analyse the sffect of the

exctherr: and the level of various componsnly on the oulcome, The experimignis wort taried

ot a5 sl out wbove but wilh the smounis of compoaeats shows in wable 3. Generally, the

mprr-menrs wers carsed out 8t 10 *0 and ke acerunt of the exothom m miaTHang His



| enpenture. However, in exutnples 2 & 3 the exolherm
was nor iaAen irrn aewnt w nch causes the
cxpcrinamlal tcnpensturc It, me to (30't:. Czanptes 6
and 7 followed the pr t cdureof exanple | but w sh the
reactant and =sol vent anounts shorn aid t:sing the
adamantyl and | exrocene liand respectively, 5 T lc 3
wExperdisment No Experinmental CoMlitirxts Con\p@ﬁ,s,jge.ﬁ,x%;gy
Rate t:n (!cans) (conies B#malol Pdthr) | 22ng 1'd
9Sng ligard, 300m® McOH 66 13464 43 2:1 16ul Ms503) 1
0.34rg 1W?, 75nl YAM | CO, 3hr, I0bar CC) no
OXOF Bl 12 A1 Rt GG la,magm,sggm gm&)»;&hss
373Cta:lli ? ?i VM
| oot ¢ agh I n\.r:vm:mid fuuﬁmnm 181‘%:1:@ [Zgz(n,) z%n;;lfaﬁﬁ'iliemiﬁwec U
| 90!'@1‘1‘9‘*&{'?1{6 oFEPORINEOHN G0 TE =di85gmadnts sgby RedisiBOB1 4,
13, SdaamMiPsrs BOREYM 1:00Q6weadhr , 10bar CO (i nc
egothrrn) 4 44ng Pd, 19Ung |igand, 300mM MOCH 60 ' 1070
1356 2:1 32ul 9e3CH, 135¢g PVP, 50m VAM 1110"Zr .,
3hr; %anr C3 (no e:oTbeft:: ) 5 44ng Pd, 190na*
Iiga 300nmL McOH 83 5630 1876 2.5:1 32ul McSCBH. 0A,
PVP, 50m V AM I C, 3hr, |obar CO (no ex)thetrn) 6
22mM-Edietime8SHhi @w&dﬂehlhl(ﬁatdﬁdw 300m | vibnwéRbt 46093kl i
312R 11 16ul M: SOl 4, 0.348 PVP. #&#l VAM 300663kes i+n/mol Pdita)
3br, lobar CO (no exotherm) 7 22ngPd, 121ng Me |i gand,
300Nl McOH ti #9MgAas mggriioqm MpO|  s4e803H, 1 1E85REP\R:1
P, SE M?I VA NERBSHPGIREErWsroml $AM . i g

(dl -ter C bUt yi#@'iﬁﬁzhégﬁméhgm:u ﬁlz?-‘ {}:Ck«i)l?nzene 7 1243 301

32ul M2S02H, 1.358 PVE, 30ml VAM
100", 3hw., i0ber U0 {inc exotherm)
3 Admg 1, 19tmg hgand, 300m] MeOH €0 SV SO A
Bl MeRORH, 1358 PP, S0ml VAM
100°C, 3tw, 10bar OO (ine exolhrrm)
4 Admg Pd, 150mg ligand, 300ml Mol (] A07H 13355 23
 32ul MeSO3H, 1.35g PVP, 50mi VAN
HIC, M, 10bar €O {no exothers)
5 A4 P, 190my Tipand, 00mi MaCGH 83 B630 1876 2.5
320l MeSO3H. 0.0y PVP, S0mi VAM
183°C, 3he, 100ar CO {ru exotherm)
5 22w 0, R3mg Ad ligand, 300ml
MeOH _ 44 Sagl 31y 201
Foud MeST3H, 0.34s PYP, 75ml VAM
100°C, 3br, bar CO (oo cxothurm)
7 Z2mg Pd, 121myg Me igand, 300mi
MeOH a2 342z 2807 20
32ul M0, 1352 PVE, Sl VAM

fad
baF
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NB “ligand" s 1,2 -bis {di-tert-butylphosphinamethy!) berzene
Mg Hgand is 1,2-bis {di-ter-buryl phosphinemcihyl) forrocens

ﬁ-ld L4 ua_md is 1,2 bis {Badamannyiphosphinonilyl) benzenc
Pd is PA{Jbs}, 199 Pd



M ligand s 1,2-bis (didctt-butyl phosphinom cthyl)
fcrroaene "Alit Ligand" is 1,2 his

(di adamant yl phosphi nouieiltyl) benacnc Pd is Pd(dba),
190A Pd. WO NO ttti_ 59k) PQI{G$200 310 04 6 79 isxa
s pies $ and 9 were conducted at |low t nipecature and
pressure of CO but wtl. a high ci'ttals;. uace
wiarabinesseo spared With the vipy9 anctatc. bic@ieszensmeismn
conversi on Nwc uclievcrbsunder 1ltese eoudlnoris.
Exanple I's was carried out at and Fxanplc9 at 40C. .5
lanutesS and 9 3;4'n i aggr atare. Low CO pressure.

Ri eh teaipnrb ysit 9 eonoshibrdt lonmexmer hripnfssre St@Endard: = gh

eont .f,]s, Q&%m@,&mtq Qc\eﬁptt'%m% EYST A (T s @a& BhYS Lonversions wers
concentr n ex

oy geer ey esa B CB b SRt 7S R e 45,
Pd (45,7nrg, mmmles Pd) aarll, 2-his{di

cr batadgaRespiuThont et hyDbenzene {15 . 7nyg, O 4 mm~il ca}
}Aﬁlr EW QI?: E'I { d ﬂ%’&fﬁtifl\?\as
addedumtdat Hasmhbs H2Bdremperiury kptacelat @ndmiilp, exfuahbe@ner:
030j]) and net hane; ul pbonic acid (29pl, O0.4nunol es).
Thi s fdiobut rom wedt Tvar-ni@dergin®al leoviipimegfPoihen SO e Ph&bTmg

bt o) Do P R LR L o e
reac %39{;}: VRS, 238:hil ki@ Chuly neg X'@rsthﬁfhmﬁr ;Imm.ﬁ;daﬁm_fsﬂj:rl: M zen
and atiowxxi to equilibrate at the water bath set

POi Ntwas 24K *ECARDIAICIN GNP XLae: vals thelbEBd! kntro:ttaieuiphonic acid
stirred solution tor a period of_! mnrt e. by neans of
a  néitel Lo dbie BV Es X EeUng o8 e%ﬂ*t *P'h*"*fhéﬁ?"ééé*t’*iﬂ@rﬁ*ﬂsk
flask. After rﬂI Msh v L hout, unSi pgm

Wiz t lg codens i a l G 1n 7
f1 ow Paf® “WHE" RELHFE GaL T Aar B ro\ﬁ]”t He" | |“qu‘ag G

and tHQq &eﬁakseaf Wabdnetkt fiPlowRLd st OMGifiRS: & InelWid phe@ YePhoint.
for the re.xa nder ur the expo inent. in extunple R
c@nd Gebedionsei\Eas byl krestbanine stivtier For § ppri800! hrimfmykdey means of &

|ntcrml s ut hour nd then at .hourl |nterval s.rue
© Bp e o S DR 1 000 AUHONET QA O Wi von

wer € ol KR 0&f LEInDacRUe \Jﬂsaﬂﬁ’clﬁp(ﬂ%@m gm@ and A nsmn,l.._@ﬁ.m wall
were stared at -20C prior to analysis by UC
r esubtes: e Bavidhvddtrtatrediiide of @bh:egmi»zuo I gaepids @mheﬂu&)w:ﬂ"’

L+. vanple, ti 3iP TineTime ours Conversion Ratio
1 b b& tt.cre 6%cnf2l_3(}5w1gui§ |r1w!~.3 % }1" ‘2 howrs and theo ot hourly infervals ug 0 3

20 bows, In example D conducrad at 40°C samples were faken afer 0.5, 1 and 3 hours. The
samples were stared at -20C prior 1o analysis by GC. The results are illustrated: in 2ables 1.0

and 2.0 hetow.

Yoeampie ¥ 3L

Time (hours} Canversion Ratie b

N SO P —— i s A g s o

RE ' i i

03 14.5 3244




W12014.1 A :M9. P("fiGr32ti+)3, O 04679 36 |.t;.

F4:5 3.2:1 1,339,33 ~ t _ 2a6tl 3:a: i | fib:3

3.x:1 73, k,. . ., i #i3:A 3.4:1 hxat:aple 9 #0C

Time (hours) Conversion Ratio 1:b GCa 33.5 3,3;1 TO

39.6 3,7.t 3.4 70.A 12:1 5 After dtsnllation of the

products of the +arbinylarion, 2-arcetoxy nethyl
woropliead e and 3  acetoxy nethyl pcopi oant @{n;gy;%h@;mwm

uul I cctc<l ax di i Tt,: md#sulatts. Pioductiou of

| ,aclalc ar:d 3d1}_ dnOxv 11m 1?rcpralinn nf3

hydm( nmet hyl ronionate 10 To 25; 03 acet oxy net hyl

pr oj 50 R

nol =s§ cont ai ni ng Isaw ve met hane sul p ‘Bhic acid The

sol gfFon-was stitred @y v0CTor sixX— holgs;before - e

ccutiag to roomteuttjcranro: The sanpl e was anal ysed

by €, the peak corr ézqdbndl ng in 3 acupxy!

nbt uprLaL&ubadm,onpl_eLelq_dJ xappearcd and._bheen

rep| Aced by a peak coft espondl ng to .3 %l

hyd )\yLIIUt l1ylpTU|JI quﬁ. Fhymertp-eraSt ui"l";_p_”1 e e

2- hvdroxvnietlivtoroujoitatc To 25gn( 2] acct oxy

mei iyT propi onate (0.1

. ?8|.npl es) cont ai ni ngl k%W w_met hane sul,phonl c acid.

The solution was stirred at 60Ct' or rix 20 hours

before cooling to |l oomtenperature.. The sanple was

aaal ysed by OC, the peak WO 3Uti. WMSl 15a}9

PCMLEZEN34 %34679 corresponding to 2 acetoxy

met hyl propi onate bad conpl etel y di sappeared and been

r epg BEE(bonrs) Cionversion Ratio b
= . et -
i3 33.5 321
o 7T 39.6 320
38 0.4 32:1

5. Alter distillation of the products of the carbenylstion, 2-acetoxy methy] propionaw and 3-
acetonty nrethyl propionite were volleciud ux difforans distilbares.

Froduction of I;aqiugicu;md 3&5}-‘_;_!{1&:;}( Fisinrs

Troparstion of 3 bvidroxymethvioropiosate

I To 25gof 3 acetony methy) propionate {0,171 meles) was added 25g MeOH (0,78
moies) containing l%w!ﬁ methane sulphooic seid . The solution was stivved at 50(: for six
hours before cooling to room lemperswre. The saniple was analyséd by GC, the peak
orrespuing dn 3 zoelaxy methylpropionate had complety disapprarei end Been réplaced
Hy & pesk comespondinig 102 hydroxymethyvipropiouate.

13
Freprration of 2-hudroxymethvioropionat

Tp 25g of 2 zectoxy muthylpropionate {0.171 moles) was added 25z MeQE (0.78
moles) contaning 1ewiw methene silphonie acil. The solation was stirred ot 60C far six
20 hours before eooling t soum femperetare.. The sample was asslysed by GC, the peak



by a -peak corresponding to ,2 hydroxynethyl propi onate.
Preparetion of 2 hydroxy xpr yti9jtiiF acid aac]ac
acid) 5 .10 259 of 2 acetoxy nethyl propionate (0.i'?
1 nolcs) was added s5 McOH. To this stirred solution
was added 2| 3 sodi um hydroxide (0,5 [pol es) dissoivcd
in 20 nil of The solution was stired for one hour
vat 2080609ef i i w cual iuu to room tenperature. p{iraPiobsrsre
off, the solution wa' theéh adjusted to pH 3.i) by the
slow addition of Il C 1 andThesanple stirred for ) 10
hour The sanple was analysed by GC, the peak
cor r esperdiings § au@yagitipxyivnkn btdicgmgtctsiyaiiseptacd atddicdn amglaced
conplsgt glay cattpappeanadandsemtiepl aced by a peak
correspuudng to 2 hydroxy propionic acid.

"~t'euai ati oa of hydroxy. proplonlc acid i5 Ta 25g u
3 ae Teawsiop el papipreRdtet i rol es was added 25g
MO ri. To Gis stirred solution was added 20g sodi um

hycr g} t~5 18 2(:0aRy J%RL;,@ ngrlaﬁ%P ﬁvﬁgxfg; Q*zagdcg%g :Q&w%%mm
| ac. I ti t 50C ebre

n S.
cool ls?fﬁmf’d % 8%??1 "ﬁd 8’?’ g’L‘ﬁi"ﬁ‘de {G'P i) ‘f’ss’ﬂ‘f’"gt"h & b R o e
was tspleti: ad wstdeor 0@5@1«}9&45 38 By dhlmy 8 roivw aimiatoico (Thopit of the
Fi Cl.sachn tians ahd wiir 8F B0nelfsQb nhdi:i20 ol QU bnd ﬂalf@mméa&m 3

| v
AED, 309! VAR S nbiRARERE, SALLE: BOISRM, 01 oy gy
and b@éﬁﬂaﬁéﬁfj éﬁ%‘ﬁFi%\y d’gﬂﬁ}?yéfaq( 3%10&?‘:?‘@%@&1 B «?1@1-3{4 o.sargamzummz w02

hydr exdrogpmphanieaci d, The readeis atteatiun is d
recte d to all papers and docunents which are flied

|r§}cutcntl3§ th.or..prcliuus to this
Fepaation U173 b ox n'unwm zmej .
spec ron wi it this application and

i+® uch are open to public inspuctian with ibis
specithi2gai & easexandtyl kepieantent soiah wal s ehdap O Xtk

docu IRALR Al Qﬁdﬂ{il ﬂg QLA %Qd@ rfeillan*.s}b&{ *‘~JI‘1%E & S5l vH ‘J‘ Thce

of the fe uesdlscoe

spec Isarf ;I:ucf:-ré fvlas (ﬁ"lﬁ n{glaa%jlﬁmbm g‘ﬁy‘”"ﬁ’&c ”SMWV?UH'QWWBWFIB The pil of the
abst safeter wBOhea pfuse EVALITGEY the ghoel Adlitiogh] HOb fndtiraantptotised of 1
any Beihoth: Gimyly 0REESIyE0 bElIRE BASRA coByhn L NTDIReMy nlef,

any 9@9@&@%5 gamx&sﬂmw&%&; Nalkl ORR.Mel & ﬁua@ mﬁ%mdtmg @ 3

sone. 0 at ures r steps ar

excl ﬂ%“f“%;"”w “feature disclosed in this

specification (including any acconpanying cl ai ns,

abst TECEeds o entiny W datked F537 Pappes,mhdochresa adigly e iled concmantiy
atst erfratd wemtae:aim RES e imVd ngnetiewEabin®plicai intahRnire §kn w

:S% I8 M bafie inspihihn Bitnkis Jpec%ﬁgztms b the Cends G it lsm.pbgp%]ng Budend are

incorporated herein by reference.

Adl of the features diselosed in this specification {incleding any sccompanying Jaims, shetrac
30 . and drawings), undfar sl of the steps of any method or process so diselused, may be combined
in any combination, except cormbinations where at Jeast some 67 such fralures andfor steps we

‘mutuaily exchgive:

Each featurz disclosed in this specification {including any sccompanying claltns, absiracr and

ERES
%3

drawingsl, may be roplaced by slwmative features serving e smme, cysivalent or similar



pur pose, unlcs+t cxpressly stated otherw se: Thus,

nnf e$$ expressly stated otfierwi se, each feature

di scl osed is one exanvle only of a gcncric sines of

eyvraalcnt.o-srilar (catnrr*.;. The invention ix not

reslricted TOthe details or the foregoing

emiodiatiiritiaThe invention 5 extends to any noset
waneernsssyany novel conbtnation, of the feat unes:coroosanis™

disclosed in this s'pct,Bfiration (nch:dtng any,

acconpanyi ng clains, abstract and ilrawg;), or to any

novel one. or any novei cenbination, of the xttps to

any nrepirosier cprobegsdggediisclios edless teaprd3fil kimdd ol @wise, eagh

23" 0 sl iskloded is 05l Qer@R 20l 6 u g,,».:neng# sm:l-r foileﬁm‘pal‘m? e LiL, ifa b ?ﬂr&s

LEEr ~- LFIWGc ~3s ... .. T?z~ 3 . A process for

to productinn of a tnctacc xtBr or aC|d of

For r r*Bif e & @7 ref i Linigrdepile D foeonnmin@sinit Mg invention

St eps=eids tup amy hatkii onvi sy aeRt ads@imiiol NofGrd h@z&em&%sm Mihis

Sat hesX@ Sﬂ@a@?@z@&r@k@na m:%ﬁ%ﬂau‘%ﬂ% gxx%a? %}xag{]am?'hae“ nl }ym s dn n;;vci Ok,

the Cataty3t’ sgswm B3t at n

um nBY ARG CERAP g rs g LymE WHFWF?%mﬁénd {a) a

snetal of C}oup n accnrdanmwith tba first aapert 1b)
$|den8ate phosphene of ' genwttl fotraula (1} i

defined her _in 15 to Tavdnce a Gre h et conprisin3 a

brancl Wi (iso) product 2 *tSUX) (Cte)}- Q.C{030

wherein plU is;

testedfron14,craC1t'na}kslorafylnnictymbichnaYbeeubstk

ntedos nsab9lt d::d aad et*.her brenct d or 1lneor

and chenmical ly ttcatlng the szid branched G ao)

product 10 pruduce the cafrespand#nglxaalu rr acid of

formats 11. 1 2. A pnte55 ac tdind w an' preccd nt

claim whettinthc ratio oftxanched :itp~f nrodut t

fromtba tvbcnylntiasc pnt *s3 grestcrthan 1:5:1. or

t hecarb

yl aeouof vi nyl xc: ~t at ecar nprl vi ngenact i ngvi nyl acexat ew

tth 3. Afro andof car 2L syatenrsb
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A s n bridging gr oup conprising an optionally

bon nmonoM de in the p nca aFu Sntrc nfhydroxyl sroap

25 cetal ys: 3ystci obraitthbl obyonrrbi ni 1 {a}

anct al Of Grvp' { SSI Baraorni n'und teof:tnd | ())

abi dan2at aphospti i neof gaaem Ot nmui s(l) Re 3c !} 01200
). % ﬁl | S 3

A s e B S i

|
_f .
substituted aryl noiety to which the phosphorus atons !
arc Linked on avail able agjgacent carbon atons; 5 A and
R each independently représent |ower atkylene: K, D, E

1
~and Z are subAlva tte of the xryi noiety (Ar) and each

i ndependently r tpre=alt hydrogen, |ower aIkyI aryl
Hatiatigdl o, cyan, nitro.ORtl, OC(O RS %C(O)(P
" "ZPE-%QS R',1R mgﬂmg;(b@{mgw@eﬁpanq odlcrc

r eopreSEHER 1 O0ner  al kylcn ; or two Adj acent gr oups
selecttd fromK 41) and E together wit) the Carbon
ato net of g#fe aryl ring to which they are attracted
Corm a furthey phenyl ng. which 16 optionally
g;sul%*’o‘i"ﬁfﬁ d‘%}e/ oars or ?e substituent SO eered from
hydrogen. |ower alkyl, halo, cyaga?mmtg?gﬂ,_,mg@mmura
oC(O) monye{r@v@m NR21R26,,

'S SRy QoSSR the A AT P PES
cy&h%ﬁéﬁ‘?’?ﬁ‘aﬁ"’éﬁ? it group, Z may 15 be represent ed
bY-Meribings, (LO and Z is connttaS v as notel |igand

gond to the cyclvrﬂgg Fewhmgﬁ R to Rs rich

I ndepeandert|oySPEn ower rfidoy bith o By BEs &9
3 Wiha b&nmegbehhﬂ*%éﬁé’ﬁd%”??y re%zrnesent hydr ogen.

| ower ~al kyl.snci4) or Het; Mrepr esents A Goup VIB or

V3ll1ld merrst or instal catFnn 4 CHs) td.cE)orR™

represe n&%,ggﬁgyle;hﬁpﬁmaﬂg’éﬁ?)l”‘mf“h dsrt bR Muted or

Youl™ ™™ each of Wint i BrgT cupts ore! BREY 8 ;gt&l"l

o Hy Teating lhy 531(! ‘ﬁramht:d (3203
¥ ranthed or Yinear mﬁd shamizal
ﬁnsub@utlﬁ:ﬂ aqgd 8 ther &

duet ip pruduce the corraspending Jacists o yoids of formulafl.
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state
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: A sonpret ol hydmx:fi gt adofa
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25 subset ited by one or. r ore substitsentt scievted

I tem hydrogen, |ower al kyI , halo, tyano. nifty, URl",
OC(O R, CCOW, C(OOR'NRRRM CCO) NR3R .
CSR'"""RS. SR=7, C(O)SR 1 or ferrocenyl; La tcprc
;13 one or nore |itaandsieash of which are
Phlgpend entby ceel ot ettt rom iy

“atkyl aryl, halo, Co, FR9|°/9Ree orNR46 Rot a to R6

each |ndependently represent hydrogen, |ower alkyl,
aryl or Het: r, or 1; n51 N LMPAIVID To: 409 89 e
994A1 5| u Pi r 1 V4- J'qg WWine LEES-cam ., . al

and Ot o5 pmai dcd that when n 1 t}eenmequals 0, and
when n equal; 4 rhun 11 dam noiagnal 0; 5 Q, C 2 and
Q  (wiianade: prescot) each Ind pendently rcpr sen
phosmg;@y@ng oty B Pising STopBnG i Fuhsturey 2] Taive 19 W‘“Pﬁ’é I M er

ESCAr L0 A GHeaS: LRbRSRBRmEERRAAPhOT OUS aco++e
arm g‘r‘?@h"é"e gmm}(;:ncot ‘haly. 4 A process fur the

praduttian of's-hydr Oxy ropanoet a catcr or acid of

For mubal Beth IRpersde O PEFERY™c(0) OR {1 I -

conprising the, steps of: carbony'atiag vinyl aeetlttc

wi t h caphan onRoXiAS of i LDRRLASE BEie:ch ind@codat Tgssssat

n o, B8 el cemmrthe
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9y R™ts R™ sach independently reprasent tiydrogen. Jower alkyl, anyd oF Hel
M repmsenls 2 Groep VI8 or VIS mesl or muta) catfnn thereal
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2% 5. A prOCCSS eccordingto any !.'receding cl12lai. -
wherein the Uaup VIII 8 neal is palladium $. A

proccv. a mw ding to any preceding claim wherstn the

linen (a) and ttranched (iso) ptadvvls of the .
-gakbboyi al i at may hr isczabaxsh ei t her._bsAbre or t erCes
%ﬂﬁ:@@i&l&ﬂﬁnt:m—eﬁzﬁga>§j’% pr oeﬁg”é:'gé?grad'???a 0 ah%g‘
presod ng elm wherein the products of the reaction
lira sepam ed by distillation; 8 A prawns arcardingte
any pnxcding claim wherein when K, R E or |
rtprcscnt -1 35 Q( Rla(R FIK'))dt r~(7t"X ') the
respective K 0, EOZ is on the aryl carbon adjacent
pp~. .i B&I~IF _'~ti r.4A9 89 2D'39'hl'S '"st 'g. T4"
"JandPPEYFI F P I[E S-L.:EED is s,?s Ag4:.~xc 42 the
aryl carbon to which A or Sin connected or, ifd'gnot SV
adj ac, ' , PRSI Audl«@[Bd Riengeakals (Dyen et Z g FHEY whi ch
ité”é’f”?ﬁ%éfat)%gégng@%%%éZSCCSt Fa(ft"}(zta)~Rtt r*j( laj 1
n. A proccas according to any preceding C ai SsLei n
£ hey aredss [ medOEsh BRFAFYSHTHE PErerapsalt & # AR
it MDYk R kakereorp orhastinn e hprEs BTty BEEEE bon
nannx%dq_end a hydroxyl group containing conpound:
iO'_“‘-"‘ﬂr cess according to any preceding claim

whor ci nt he carbon nonoxi de maybe t: @ form
or i prsteedenicENereSF T VIRE P ﬁ‘%?? %*33“#?‘*“ ™ bon
gli oxi de or a noble gas such as 10 argon. 11. A

pro N i to anympreceding claim wherein the
rat@%@éfgﬁﬁﬁgﬁg?um) of vinyl acetic conpound to
hydrorgl gzoup containing conpound lies in the range
of @m@isprfpi=:t0. 1$ 12, A process according no any
pr cestiyagalvaiinesrwis FRRMIECAHBIRT "0 thuup Vi i |
19Ct Bbupk Ad bk comtREsy B Gt pyspp o pse e Bar ol e of
vayl acetate conpound 13. A process according to any
preceding cl al.m  WheleldmibR seashenyl ation of s vinyl
7 Lixd . .
ZZ?Q?&E@@&%H»@%'@ DS LN IR ok 0 08B or coim
2 sy definad sbuve

whereln {3 ju selsctad fiom 3, or 8 Ce-lig alicyd or ary] moiety whichmay he subativeted or
upsabstituted and cither hranched or linsar e eaerying out g teatment step on the said itmar.
{11} product Focoroxy CHL.OH, CICHORY to produce the J-bydroxy propsuate sster oF asidof

Forranls (1.

A process secording th any preseding clalm, wherzin e Groug Y B tretal s palladiung,

B. A progess acceding © any preceding claim, whersin the lincar {m} and teanched {iso)
produsts of fhe carbonylation may bz scparsted gifyar before oy after the fostment step,

7. A process secording 1o any prezading claim, whercin the praducts of the reaction pre
* szparaied by distitladon,

8, A process according o any proceding chaim, wherein when K. B, £ or £ teprogent -
33 QEORPRMIRDICRR TIRY), the respeciive K. D, E orZ is o the ary! carboen adiscons

S SO m———



14, A prncLa3 according to claim 13, svlicrcin the
apratic solvent has a dielectric vonstrotthat is
bel ow $0 at 29%. 15 K and at 1x103 '*md_ 15. A process
~according to any preceding claim wherein the Cat al yst
ceppounds Cct u Nt Sk pfanot sasy¢ Sy 6. A:
, ﬁﬁﬁﬁd@mé%@%&ﬁﬁﬁﬁﬁgb%%ﬂ53§7ﬁﬁ%alHB ﬁn.gh%%T%%E§¥ﬁrﬂ”‘@
thvtatalyst cnnmpovnd3 act as a homagenzu s catal yst.
30 {?. A process according to claim15 whoguin tltt
proens is -.crril cut wth the Malys' conprising a
support. 1 A A process acédbrding 10 plaint 17,
wherein the support 3s Insoluble. 2139944FS 60 4,

| -SEDS 43 19. A process according to either claim 18,
whiBtei FrRoREe YEighh ot 1 ot s dgotse sdisepy/intiscs\notsige X.
poib,Eet Bfibip, whRDinys kyrsermel- DYCROTR" R SisrYird wdpol ymer such
as a d|V|nbeenzene capolyinn or other suitable

nMers or copo to. those Skl|| th

ot ¥ PSP By PE e FR e Bp BRRE il TigaPe o
3 ot eI RR Ot RN GERR TS (i PR T HreProTrare @&gﬂwm p

| Gfuptemimag empahd. such as for exanpl e | norgani c oxides

and | norganic chlorides. 20. A process according to

nF¥Tl{) ]rglgsgsg gc%x@%{;g%lé:%% m rrpmﬂ cg {m w}sr:rer %bebw? b 2 nXm%iyaag/ a1y '%‘5{6 O C
10w Torme¥lgeedy iGN & “t*caw% Ak Pigghie gas such

10.Cclaggdnn Wherei n the carhonylation is cartied out at a
CO pattian pressure of bchvc"n 0.&3 x | E) N &40 x

cﬁz A V\%?Tfss ac%?ﬁin ied Fre Wﬁgmmﬁé}e @,Q%.,Q.te;ug&tgk%l
COHFRIPTROM 3 ik e TR

v,
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BERELPITE NG TR

{tj"tarr"', 15 2a. A procrxe according to any
15 |O 18 GRS cBYsc8dfitd anppedSigiiat ehbirdentane! pirgsih el i is

ﬂ%g@@%&by SELEGHE G ol QAR RInat he fol 1 owing; bis i
osphlno}oxylcnc (also known as 1,2 bis

(d| t- bU|}tphosph|onethyI benzeno
(dﬁdﬂwWﬁﬁvyrﬁﬁﬁgﬁﬁpﬁ%ﬁggHV+y 8%%ié%§n%hvmﬂammm

( dbraganet efarbpiompriomeaettsydyentt t apbt ha) enc; 20 1, 2bi s
29(di-t prntyl phosphi n+i)-o0-xylc ac (al so known as 1,2

| ¢ R Me qll@u:%ﬁxﬁﬁ-); stz k1St 2 3
(A e Fraphearent s

15,4 procuss wecarding to any proiading ciaim. whersip e eatalyst omptusds petesa

2% neteroganees satslyst,

- 16. A process accordivg to any of claims | o W, wherin The-Catalyst tompounds aeL a8 2
homogeneous cutalyst.

0 V7. A procsss accerding o slaim 15 whuwsiy e proweas iz supeied aut with the entalyst l

‘comprisiag a supporT,

} 8, A process according to claifm 17, wherein tha supperids izzoluble.




(di tertbuiyl phasph) nontt hyt)ferracene
1,2,3-trig-(diterl butvl phoapli 92mtet hyl) fcrrtcene;
.y biz (diadamantyl phosphi nonethyl) ferrocene; and
12 bi.s (di-i-pen" phosphinonethyl) aerrocr?na. 13 24
.:BO-use at the catal ygtasysi@m accerdi ngto any G 67
Heaedimeebaicm-Lops the %‘? g@t i on 5?5'%3 g?d'ﬂgﬁ’é“;seat R
“or acid of forrnula (It) the said productizn
conprising the stops of carbattylatian of a yiny)
scatal a- fol owed by trcacmwmn of the branched (I u)
nradact of the carbnnylatiaa to produce the ester or
acid. 25. The u,c of the canlyst systemas defined in
any of ciain;s t to 23 for the production of a 3-
hy o, @ty aqpaing &t séhectiip 1T <! frfsraein hq Seapot FEVEE yd
- Pr QaHet .80 & RRIhS bohgryliter Slvepsn: ofpsiymasidony isihileneof

a, vyl accls Q ndnPets Lo ¥ koS =08 wRR\Wkah
or %E‘IE{L, 8rfu%tt;rh3§§%£%c_ggrly%ml,%§ _syPM L ST ¥ QbR

.car’bon fon. 35 ipt..il r?-aft s
rr@iﬂﬁi‘?@h?@ﬁ@“ﬂ@ﬂ%“ﬁ%@ﬁwg “{?@ “%é’fm éﬂlﬁ e of

sCapaticyistt meyrst mrheabs eeiriniegalicpsdrpeidioetiathiiEts (o 23,
wherein the catalyst is attached to a Support. 27.

Th Rfac O Rk cdtloh/NB60 @Y el OF

clg?%%gg&gjamcﬁemﬁ{%%%/%?%ggﬁdntn? i's hy}?ol ysis or

t r EREWSPEY PP ST " 98: " The use of the catal yst
according to claim 27, whamn the product is

sohy dr, ageeat earigubsegeeits ko, Wedindieystiosyitifrgs sarried put ata

O partial prassuss of betwesn 0,80 x 10° M08 x 10N ™,

22, A provess ancording 1o any-of cleims 1 16 20, wherein the cubonylation is earried out at
tow T0 prriial prossars of bewwesn 6.1 1o 5 x 1070,
5 | _
23, A process acsordinl to any proceding clafm, whersin fha bidentite phosphine is
‘indapendently selscred Gom any of ihe Rollowing: nls {i-butyl phosphino}n-xylene {also
Laown as’ 1.2 bis  {gbi-butylphosphinpmethyl)  bonzese); 12 biy P
{dindarantylphoaphinomathyl) berzene: 1,2 bis {disdamantyiphosphinomethy]) daphthaleos;
2% L2bis {'di&«pmty% phoﬁpi\mﬁﬁne«;;yicac {also known as 1.2 bis (di-v-pentyl.phosphinomethyt)
) bagzens);  bis 2,3 {gi-tbuty] phosphinomethyl)  naphthelens; ¥, 2-bis-
{dhteruviphesphinomethyl) . fercacene; 1,2,3-trd-{diterfoutyiphosphinomethyl) fermeene; {2
bis ‘(dizdamantylphosphinomethyl) farrocene: and 12 b3 (di-t-pentyl phozphinomsthyl}

Furrncanz, |

" 24, Tha use of the catalyst system according 1o gny preceding claim for the production of &
jartate ester or acid of farmuln (71} the ssid preduction eomprising the steps of carbonylation of
3 Qﬁnyi aoatote foliowsd by treaterent of the bmnehed (jto) product of e carbonylation 1o
produce the ester of acid,

25, The use of the camlyst system as defined in any of claims  jo 23 for the production of a 2-
hydroxy progapoite cster of farmuis (HI) the said production comprising the stens of .
sarponylation of 2 vinyl acctate followed by tmuxmmt_nf‘ the. lineer {n) produet of the

carhonylation.
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© 26, The usw of a catalyst sysiom & Aefined in2ny of clgime 1 1o 23, wherein the catalyst i

attuched 10 8 SUpport.

47 The use of @ catalyst secording to efther slaim 24 o clwim 25, wheesin the treatment §s

hydralysis o7 transexerification.

28, The use of the- catalyst according %o ctairn 27, whercin the product {s hydeogenaicd
subscguent fo hydrolysis.
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