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invention may be generated by an9 conveni ent nmethod. Thus it nay be
prepared by conbining a Gr/ou \ et al conpound, a pol yphosphi ne of
general formula (I) and, I'f g})ﬁg 15 priate, a protonic acid, in a liquid
phase. Akternatively, it &ared by conbining a Goup Vill netal
com pound and an acid addltlon salt of general fornula (1) in aliquid
phase. Al t einwhich Wabpresent$ eitiierya rintal atore pee iextink wtom ondroup) with teo ditioesBquibdidntsroércdp-
conpound whpobriatezompauindhef generatfbrrala@®@r-8BR (IVA in whipkelt abprasentéeithenaddayipdrdepbdrigrosp, of
gen- eral f emetalaton pptionaliyfoliowéd kyfapmiogan agid @ddition gaitdtwdlltie@praeriatid thabwhen Mirepodsents
phase. A5 hameistatom, thezperoprigls gerepourd obgenerelfermula Vs eriewberin Mppresents dieavingatom
been di scl oQ@PWrﬁ"R@MW@' ’éfepaﬁemﬁ leaying atoy gr gretpcthe apprppriatezempquad ofgormulg () is
ot her pol ypREsHsreRdd repres of#! atogy Fheiresction °WP@‘E%‘P°F‘E‘?}@6°&W"‘B'@('HGV@|) andthe
pol yphosphi fifepoy ‘g@ & qepyesiently be 'FD @ﬁ%ﬂ"%ﬁa vent syphyasdiguid gpmenje.
conprises r8R¢FIAY ’h°’@6rﬁh°b%ﬁf?ﬁ'pﬂ?“"?ﬁbth© Aes o W@PWIO% ‘[err]



propriate conpound of general forrrul a M-PRR (IV), in which Mrepresents
either.a | eaving atom or group, tal atom optionally followed by
forming an acid addition salt. \/\?'T'*TIE ézaa?)brem ated that when M
represents 55 a netal atom the appr opri ate conpound of general formula
(1'V) i s one whkerpolyphohthinesqf genemhiormuta (1) owy alsmbecrepaned by aynettwpl. an@pgoiid tatheyprocedsen
M r epr esentdssaibeddmenr eqpendiag Brish ngtetiapplicathenumben 342144 fledntftd fiektuasy 1996 (ERcA-a
(1V) is one9##8kein Mrepresents a netal atom The reaction between the

conpound® of f 8% haiPeenetaed a'i??’e'(tf'?sl m&‘m'vpmf% gl sprapagitions é?cﬁﬂlnam(“W'J"eFPe?afe

conveni entl"&igh ée'%‘iﬂﬁa' "éda’P‘H’y'ﬁj “&“5 | vent such a
amon a, 3 gy e imgpt ?’r?é“ﬁ""%lﬁ“’%”s? iﬁ"%“"?sﬁb‘t ffedef %ﬁ@%ﬂ*&?@f% Bm
-80%to 100

oth d f% !
formla | I%mm.aif.% e W ' ﬁ” n% Q.E;Py&sﬁ u otlﬁ&° f °"'°""y
filed on 15tw?&ﬁ“ 5 'd t|tutedo Ik no
above, it hiag an'eb%d)B e¥ab %anaim 3 R T AR ?1

invention ar eahkdiyleNicsipLRairal comboliiads ﬁ@fsrbwwm&ﬂm o linsubBitiedl BIRYnE ﬂavmg from

hydr ocaronsto 2d\esgetislly frérh ¥ to folearbon tidiidlpeibidelas.t her provi des the use of a

catal yst conpid debtpiBnically ot @lefifically dhedtarated einfpbihd Indy tdhtainCane BOMoHe adetyfehic Of olétinic

acet yl eni catlohds, for exarhié dndj taa bl threalsxaiyienic atoedinibpehdocar bon. According to

anot her aspechn oléfiner acetylend mayrbe pubstitutekbtsy, far gxampie; 8 aldgen atbi,a agauolgonyy, lamédylgroup f

an acet yl ersuchedsiagetyl.@n acyloxygradp such esdcblgxyansaming y@tresicioas diatinylardino, avalioky grappudhses

react i nge arasansthoxy, @bkl spupsucivdsérifiuoromethyl. p haloalieygroup eeth eolriﬁ;@mndthbxy. amamidqui d

p hase wi t h arupBesh anenetmidor 4 wdlomrqwessm efthesp grouns mevtaeartinthe reantions depeddinge d
ove. An diped the pregise roectinpcanditipns: Eqf deptries maybe ebteinediby garbonyeling carteineesty-or

un bstit ut'%'EPa!M ‘R‘é‘ﬂ'ﬁ"'ﬁa‘ elf» &0 [exasiple i 'ﬁrPGFFV'E“E"d” Foertpretiihun-gutrrbsh 3
to 20 car bdPaY. g@s 'E\ﬂhé'enemmﬁ'ﬁé’t"ﬁ aII unsaturat ed conpound is
pr ef er alff y Tkggfs HROPPLPYIe R “ﬁ?@g@? ‘1‘¥"8 -Reptyns, :'thﬁxyi?)
especi al | y ben i neand SafvgoT - & he REARES 1 nOYBT
g: S]‘: : R: ga|b| y%h){,& fe éﬁ@dpi%r)/ &Eh%n &hJ?ntenb%Eﬂj 2%%%6? rft% 11nn|{|e%e 3215 ds.
An ol efign o 44 B .s&é"e . ¥or| i AT i Rl B BaiE
a cyano gr %E]’ogeﬁ'ar@ﬁx\ﬁ [ﬂﬁl@%p&“@ E e hydtby eﬁﬁ% Mp@lﬁaﬁﬁé Hilie com-
acet oxy, anpoadd HadingX reMévabib!fyarcdén ddnt & Yok iRentaifitl cBin group SUCh 20 as

net hoxy, a hahaykditcorldimyompbiuid id prefefabll bivaEdREIPI iy bra oarbb@hmldkoxy group such
as trifl uor onaiya@shtl usedimaybe diphic Dydloaighatit obdrometieéridliiagl Carry@he d mbip Siibatityent! TheP .
Soe of 3§ hesloehal prefefbly Banyprisaslop tqR20rcarbbmaténiscper maleduieONmaytispfonakaingle, 4p @lkariol) @ cy-
preci se r eaidalkanol ar @ phkinbli Qnesdr mbre hydeoxgl gLEs, mdy de preseats inahigh &ase sdvérali progioetsgay be

car bonyl at iforged,cippending andles molar ratigofdizel réagtants ssed Fxarhpies ofdlipodioihdyde methamok athphoh

3- but yn- 1- ol-propaingle2rprgpancl, 1 dhutangl, 2utgack t2ymetiylpiipan-TFbluand 2-nsthyiprepan-29l. may be
converted i nt &heprqseasaenond MM@WM@W kel cexripdoubusing g wide varietg ptcatpxytic agifls.

aI kynes #r For gample,the 'p?ilé'ﬁ phati.cyqlqalipbatic pr a5erpalie and may pArEY\pReOr more sub-

pent yne, sf‘“ﬂlﬁ( gast gqq@ h@e a?tm lmgnd i@eqll mgaturated compounds.
1&7’ oct adl rogp trgéwf) %mcl de la:ﬁ Fotaining up to 20
benzyl et hyncé El E% ’ige:g&y sam aﬁ‘ﬂ;l,{:‘d S rea 0 J]e Tal
propane,, p Q r&rmﬁ| clfa E eu ! }é usﬁ é w§ fﬂ?ﬂ Lgbe zunsatura IB?
1- octene, 2 f[g Wt e satitted an r?'
unsaturate rﬁBHHﬂ&'&I am-u Eﬂ:@yclt feacl.tlgn gndpl ﬁ%qexﬂggn% er
reactants, }:ﬂg hs hy roge or a nuc oph| I C corrpoun aV| ng

renovabl e hydg ﬂmee,ﬁmmhaﬂam@&%moeu.&& adofd§ lo@RANVehtioR aré gm:cu&ﬂvmmmﬁhmr.
renovablse Mboaidaees aphddtstyined witll Rydr¥- confeiiHgbmgolslisC ONPouNnd.
hydr oxyl - cont Abcbidingly, Sa1preveinél sdspech) thisfefore? the Ynvéritiordpreviie®h prowess fafthe preparation of an
car boxyl i c siphb,Heta-dafinicallyndatkatddeartboniily wiich carhprisgésaédcting af JipHa@adtyl¢ghaaiti Grboh mon-
aromat i c armtiderand adtedroxyl-@niginiog campeurd inttsé liguid @hess in tidyBessice ofid eadionfiatinn ataystas| y
conpri ses UpreinbefGr@desaniledn at ons per nol ecule. It may be, for exanple, an
al kanol 5 a cyln the precessathe carbanylatiop basalyst is p€ferably e paladiem katalysbas desajbesh abevenmmmely e
present, | rocatelystiwhishioampdsegier al products may be forned, depending on the
mol ar ratio of) apaleadiumsemaeHnd ysed. Exanpl es of al kanol s i ncl ude met hanol ,
ethanol , 1- pr B)ghaigphosphing pfgensralformua §handnol | 2- but anol , 2- met hyl pr opan- 1- ol ,
and 2- met hy| pP@Pmiens agh. ’
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The process according to the present invention can be carried out using a
wi de variety of carboxylic acids. ﬁ @gﬁ@@lnpl e, the carboxylic acids may
be aliphatic, cycloaliphatic oraro X9 may carry one or nore sub-
stituents, such as those naned in connection with the acetylenically and

ol efi ni cal | y lisootepsentiabld usanepartelsolvetin the prpdesgacaerdiptido thednventionh| y used I n t he
process accor flargg excessiofie pradustar piope of theireagiants. ey sxample ar 2leqhplrrgn ef|§9"thSm2(§"'@E!P bon
at oms, suc Hiauidphes: [fseme,cases, hoyeyer,itmay by desirgble sBﬂFQPa'aEISEl"e"b RyARsAriSsolyent epn bp
adi pl ¢ ddd.Useffertha “’B‘??ét de‘ﬂ'?’ W ”ﬂﬁ@'&‘t"& rcaw Wﬁ&“’?@"ﬁe&’&%‘lﬁ hygirecar-

L ﬁ.,,g%%; it rtivs e e
el‘fg %l F& f ri&%im 1st';0en§|d Pr%gsures
Il ive nt d’fe ] ecla& a;ﬂ)aratus on

Lo
car® boxyllc
wat er, Eﬂﬂ @bapﬂéfnggage%ﬁﬁi 5@% er reaction

al pha, bet a- W ated uct nmay" un

the reaction ﬁﬂ'?noladhﬁd Stthe n Rining &:m'aﬁﬁld QQMngﬁMﬂdd HyBrdLartioR rid) Ve between

CONMPOSi t i ORfidedimitddnd ighiraliPiiel Widhid 1Y R RB.OAI B 1B@1.t | cul arl'y useful “forthe car-

SD  bonyl at i OteQjuarityld eheasrELipWIERELS i3\hdt Britioal. HrarariBly, GGUMitRb BlegedAIMGHE Rifige of

Accor di agl y107t10a gitimaikot Groth \AIBRES iper rhdNGFufdatfiad chigundlvent i on provi des a

process for t 1 cpbapadnatidedequitdd faritheprqabs abmiding Gthe préseatlinventionbay e lusdddrda prac-

conpound, \allg hureformperidiiutesi with arcibertggs,Jor exeimple airogeei The prasenvel of inore thatb small queantities

oxi de and af hyigeniyihe gasistreanmis undesiraiqxmapaunt of théhydiogenatiod ofsheameaturated Hydrocarbon

presence ofwhighmay érgunpinder the reaction sdngitions.dm gdnenalckt is brefegredethatdhesuarnitydf hydgen in the n

t he proé®sas stipameupplindiipessthapfvel#t al yst is preferably a pal | adi um catal yst

as descri bed Hsgoectviyigvards alphabgia:pjefinieally iipatyratedsempoundss expeepsed aganercagipgenip de-
chr‘gound Hipeda oI yB)hosphl ne of gener al formula (1), and c) a pr otom c

acl ot essenti al touegﬁs arate ent in

I% 'y tit tu d |
h Jvhare q‘FB A e V'dﬂ f
one of the $ ég@? draaﬂs%é ?*gqa% '*affagﬁfme"'giva e ﬁgéfﬁr °
liquid phase TJa'?nvEr%‘r? il ‘6 fhefou$m &E%m fgs.[ O USE 2 Separ ate
sol vent. Ay |k bunSted Slod, fblhi Ones inDMicafhg SRl e UG

may, for exgauhhe. corrprlse 'sul p OXI aromatrc rocar -
esters, gketones, ethers and am des The process accor di ng to the pr esent

i nventi on ipregafaiiohRd,6-BikldiphedfibiRsinfe) pidiid t enperature in the range of from 10
[err] to 200TerrJC, 1n parglcul ar!!Tro'm'ZO[err]C to 130 [err]C, nore
preferably 257 effetivelyGtirrelilsolutiph 0r133 3 oftfihRhyllhBHhihé (50 Mol iA ST ThlioDdiy THF under an

pr ef er abl y agjoh etibsptiera ivastadgeds75\grolititim instal(10Y ninwl). MWheb the reablion was doapleth @fter 2 hr,

hi gher t Ban &&egablished bydiP NMR, the eciess lithium svaeremjeved ISatksequentty treciark baivh solutiorenta caalet | ve
on account tef °G Jheréupbn, apgequat of 8.4 g eftent-bwanoh(#$8 mifiblpequivhlent torthe phenyblithiam eresent,
hydr oxyl - coves added.wijerekythatemppratuse intreasedhio abaut Hi ‘CdSubgeduentya 8158 a of A6ydichipropyridine

bet ween wi d&3-§ mmpl} wasgaddpdggnd dheipmperatyrewas dliewridrio isecThe miwuse eiftainpd gras workes up(g: 1.
The quanti tdjstillgtion; gf THICRt seflyx gnd atmagpheri¢ prpssurpacudm;dryingeadditigny of S@miah BV aq“°°us am-
quanti t s %ggg&'@ﬂeﬁﬂ"ﬁ? ?Fdﬁﬁ@"’l’%i "!ff“a% P“‘F% a'rﬂaa't"lﬂnf\"'ﬁ"lmp ’!;E?"gt al
per, nol of %°

pr dcess ac (f(?cﬁg’fenﬂf qujﬁeec'g@g‘% B-bs B?W P'Zf’ﬁp "eu(g‘g'&r? p‘ﬁ'fyag Y’Esaﬂ y
pure form or "with an inert gas, for exanple nitrogen. The presence
of norey h%l guantities of hydrogen in the gas streamis undesirable
on account hydr ogenati on of the unsaturated hydrocarbon which may

occur under tRosg m&tgh&eau e:mu 'stald3Ss stdelaulSeidGd s subdassivaly Riliddlvith 085 R palie ©
quantity ofgim(ff beued) 1 ok pheﬁlj?p'ﬁosiﬁiﬁtﬁ PfRdimblARAMcPlethahedufphénid e kna 50/ @Al mé-
The sel ect itianbly Al WabaabRatad FRIAAhS Qltstatd, Whérolpsndd i propFaiwes addse] STESERIRHEY Sarbon
expressed afondxijeasaIaéRGiEpressire sfee balk. ThetoAave(vas dbhledand @llexdtiGrirvaBobsarvedhebting
quantity ofthevesadtiyn mixiure & dn\averagsadmpemtufschf ¢DIGUVENKE reaxfichpeticiciAften tainpletion of the re-
al pha, bet a-espficaty teptidn of prapyne, a specimen of the contents was analysed by means of gas liquid chromatog-
raphy. The selectivity of the conversion of propyne to methyl methacrylate was found to be 99.92 % while the
mean conversion rate was calculated to be above 100,000 mol propyne per gram atom palladium per hour.

Example 2

The experiment as described in Example 1 was repeated in substantially the same manner with a catalyst
system composed of 0.025 mmol palladium(li) acetate, 0.25 mmol 2,6-bis(diphenylphosphino) pyridine, and
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25 saturated compound and "b" is the total quantity of acetylenically
unsat urated conpound that has been - d. The invention will now be
illustrated by tHhe foll ow ng Prepar%?gﬁ%g%%Faaml es. Unl ess ot herw se
stated, the aliens content of any propyne used in the foI | owl ng exanpl es
was | ess t H2p ol ippnesdpopie peid- peroealisn ofAhe aulgclavel iep Fotp PW?El ne
To an ef f ecIPReaINS0S°Ciwap ebseevad. dfftpimreggtion time, of g 28 hoyr, angy F PR9 ﬁi°f1 e captents
mol ) i n 15¥owRd gsplecivity ofthecanygipian ofpropype fo meth ms@pﬁ&l? "6°"Y€1‘3'©" ge
lithi um?ret"éﬁo?ofd“f’" ?"}°“’W€Ff°“ﬁ°r‘i’é' reacti on was conpl ete after 2 hr. 35
asest abl i shed lithiumwas renoved. Subsequentlythe
dar kK ~br ownse+ = Thereupon, an anount of 3.4 g of

t er but anol %ﬂm ‘?ﬂ%&’% u&ir?gzi- fs(d %ﬂ h SHRB} and 16
e

was al | oweded predsurdBver IHedirdts KédrH cﬁtlﬁb&a@ﬁoﬂ%d Y}@%elm{}df&dveﬂl%b MedtyBL clah stsofheo
THF at ref | deudsd sudniipedaliretable 1.pr essure, vacuum dryi ng, addition of 50 of

3M aqueous anBy ddmpaniip EkaiipleCd With Cofilfardié Eiainple ARitielsdef that a 9 tnﬁks(ﬁl@hawm.bﬁae,
phase saparighdhidiablewsindthé polyphdsphirniediband ih addordahic® with theinvéntlorCet § mblairatioloRIgaRS to pal-
vacuum conclediing t10: Q. FrorcEx@mples, litwiitba bppreciated that the 2)6-PRP ol pallagiurh estie conld bé\foivered to
cool i ng t o Sxmithatit gdpe propype convansian rates3 Compafativel HxarepleB stevaithit under the present carbony-
2, 6- bi s( di phtiengénditiosthe uee)of malesion2-P pergramh at@n o paladipm perthpur 9asuifedgn avapvesinn-
| ect ed by frateunfayorably coraBring with shepsesultsiforshedigandraccording tethe ipventiop. st i rred

stainl e®® steel autoclave was successively filled with 0.025 mml pall a-
di ur‘r(l |) acetate, 1 mmol 2, 6-bi s(di phf#él pfosphl no) pyridine, 1 mol

‘nmgt hanesul phoni ¢ acid, and 50 rri me- Al r was evacuat ed fromthe
auf©cl ave, whetsxbooyl41 yne a

nonoxi dg,was gg to a 8eaﬁgure of&) aelIQf‘iﬁ“ﬁé’a%&@rﬁre??PJ ed and an

exot her i was o served heat1 ng the reaction mxture to an average _
tenmperature of 45 [err] Cuaéey the (mRarly i on pegspd. ~Af t RiceCordl ptdgan of the
re- action by depletion of propyne, a specinmen of the contents was anal ysed
by nmeans of gas |iquid chronmatog- raphy The sel ecti vime/ght tPdghaaxdver si on
of propwype to nethyl nethacrylate was found to be 99.92 % while the nmean
conver si on raLeAAas_aal_auLaLed_Ln_h&.athLmﬂ_Oﬂﬂ_mJ_pmp;mueL_gr am

atom pal | adi um per hour._55 Exanpl e The experinent as described in

Exanpl e 1 was re’peat ed |?rssﬁ¥?stantqﬁa§?§the % manner wi #tP%9 cat al yst
system conposed of 0.025 paI l(%diﬂﬂ(”) acetate, 0.25 mmol

2. 6- bi s(@li pheny! phosphi n%‘#qgﬁi dif€:*%d 7 EP0499 329 Bl 0.25 mml

met hanesul phoni ¢ acid. Upon sealing of the autoclave, an exothermraising
the tenperature to averagely 50 [err]C was observed. After a reaction tine
of 0.25 hour, amalysis of,sapmpeci maﬁ i the goighents showesl ggosel ectivity
of the conversion of propyne to net nmet hacryl ate of 99. 92 % A mean
conversitn rate 5 of 5M.880 nol /(gazs)Pd/ hour was cal cul ated. Exanples 3 to
4iand Conparative Exanples A to B The nethod of Exanple 2 was repeated
using 2, 6-bi s(di phenyl phosphi no) pyridine (2,6-PNP) and, for com 10
parison, 2-di ph nyl phosp pyri di n§ﬂj$-l2 PN) respectl veI y, as ligand for
the cat gfyst sy emin tﬁeg‘grmunt§ Hy cat ed %3 usi ng a rea@Pi on
tenperature of 22 [err] 0. I%],ne conv on rate was cal culated fromthe
change of CO pressure ov e fi rst hours of the reaction, and the
selectivities were obtained by GLC analysis. The results are summari zed in
Table 1. By conparing Exanple 4 with Conparative Exanple A it is seen that
a ten tisees higleer converspwn rat eaéj‘o Hl S ac$y .avabl e usi ng lobe

pol yphosphine |ligand in accordance i h the inventi on at a nolar ratio of
ligand to pal-_ladium of (803)1. Fro®BRsanple 3, it will be appreciated that

the 2,6-PNP to palladiumratio could be lowered to
ote: 0.025 mmol Pd(OAc)z, 30 ml propyne, 50 ml methanol, 60

55
bar CO, 22 °C,



5:1 with still good propyne conversion rates. Conparative Exanple B shows
that under the present carbony- lation conditions, the use of 20 noles of
2- PN per gram atom of pal | adi um peF $%9°29B% i ted in a conversion rate
unf avorably conparing with the results for the ligand according to the

i nventi on. E@@pF&abl e 1 Carbonyl ation of Propyne and Methanol into Methyl
net hacryl ate 25 - Exanpl e Li gand Aci d Selectivity
Mean Conver Sil‘hmmgthqqimf [xample 3 wag m@ﬁtgd using a catalyst gysipm corhposed ofomr@noe p,qygdilm(lap
yne/ gat® Pd?“ﬁ'@ﬁra Syomad 2, &bls(dlphenylplpsmrpmmine, and 1 [rerpql BFa.Et0, from whigh theyprotonic acid
3,000 35 *BF3(CHs0) is formed in situ by&eechg Sh methal .(:{yo Z. timeof 3 hoursatzg %.apmpyne
[e H_.] conversgg rtggof 2700 mol/gat Pd/hour, arg agelectwty methyl ethacrylateof9992%w6|6 ogaﬂved
(0%25) 45 '2-PN [err] 99. 3

< 500 (. 2Bymples (o 25) 50 2- PN [err]

b e

Bl Exanpl e %Shﬁlﬂeuﬁorﬁﬁfb MSoxidsiwds€ M
conposed 0 dd of mh 4B dIdvb Wassealeddnd hifdxBtherth was ob98Ibd heating the reaction
2, 6- bi sdi .ﬁdme.exé M&E&& maerawdfdz Woverdékedctioh Petiod® After h réabtioRtintd ér 018 hbuR& spe-
pr ot oni ¢ agihéh df 816 Edntents Was diaNised By Mbdns! oflgils IiGEIa SirénStifogiaiphyl I THERBIBEE lof thé baversion
reacti on téfpiepyné todnefhyLitpheiacraiate Was founditolid POI83 % il EeMearconbirsion @dte waé@&lcumatdd/ gat
- Pd/ hour, afode 20,600 In@Dirdpyhe pér gram atern patladiiepdraaury | at e of 99. 92 % wer e observed.
Example 6 10 A 250 ml magnetically stirred stainless steel autoclave was
successpvely filled with 0.025 mmol palls- diun(ll) acetate, 0.25 mol
2, 6- bi s(di §latmsy| phosphi no) pyridine, 0.25 mmwol methane-sul phonic acid, 30
53’( phenyl et h e and 30 m nethanol. Air was evacuated fromthe autoclave,
€r eupon €2 ﬁ’HBrfB'JG"dEU Gentrasting 8tates : BEy PESER)GB, 5 N5O bar. The autocl ave
was seal ed and an exot hermwas observed heating-the reaction 15 mxture to
an averzége 't gs(o over the reaction period. After a
reaction time "p rren of the contents was anal ysed by
means of gas | cﬁﬁ°!¥ The selectivity of the conversion of
propyne to nethyl 1- phenyl acryl ate was found to be 99.93 % while the nean
conversjon rate was cal cul ated th be 20, 000 nol propyne per gram atom
pal | adi um per hour. 20 Clains Z¥a\ms for the follow ng Contracting States
BE, DE, FR, GB, IT, NL 25 1. 4A cagal yst system which conprises a) a
source of a Goup Vil netal, z?nd b) a pol yphosphi ne of %aneral formula: A

30 [err]

35 Cc C

/' \\ / \
R - P N P-R

o l |

g. R R
in which
each Ris independently selected from an optionally substituted alkyl, cycloalkyl, aryl or heteroaryl
45 group; and

each of A, X and Z is independently selected from a nitrogen atom, a CH group, a group of formula
C-PR, with R being defined as hereinbefore, and a group of formula CR’, wherein R’ represents a hydroxyl
group, an amino group, an amido group, a cyano group, an acyl group, an acyloxy group, a halogen atom,
an optionally substituted hydrocarbyl group, an optionally substituted heteroaryl group or an optionally
50 substifuted hydrocarbyloxy group, it also being possible for two adjacent CR’ groups to form a ring;
or an acid addition salt thereof.

2. Acatalyst system as claimed in claim 1, wherein at least one of X and Z is nitrogen, and A is a group C-
PR..

3. Acatalyst system as claimed in claim 1, wherein each of X,Z, and A is independently selected from a CH
group and a group of formula CR'.

4. A catalyst system as claimed in any one or more of clalrhs 1-3, wherein each group R’ is independently



each R is independently selected from an opt i onal Fy“ ut ed al_?y_l—

oycl oal kyl, aryl or heteroaryl 45 “g and ml r“ﬂ“F
[ ndependent ly selected froma nit rogen a om "a CH g m |\ ﬂ formul a
C-PR2 with R bei ng defined as hereinbefore, and a greupc oft f drmil a* CR,

wherein R P@pPeSents a hydroxyl group, an am no group, an am do group, a

cyano group, % ) an acy r a _hal ogen ato an optionall
subst i tut ed m‘ﬁ% Eg" ‘BSMY%( "a 'r"[‘ﬂ!
gz)sgr]bl()et:‘&r formed n nwr aSF T oﬁm“m

sal T t her eor T,%g: catalys sys em as "RP Tt rﬁla?of%_ewl n o ﬁea t
one of X aggmg,elss nitrogen, and Ais a group C [err] 55 3. A catalyst
systemqsas Trarmed in claim1l, wherein each of X, Z, and A is independently
sel ected fromage %nﬂérﬁﬁtﬁllﬁdﬁﬁe&stﬂﬁl@é&&té&f auftdelave Nvas J.Resswary fifledotnad. 028 tmnfkaY pAIGM
as cl ai meddiknlipdeytae) E250hmdl2/edisiiphedyfbh68phito) Pyridite £0.25 fim@? afethags-SulpRoriit adidS 30 mi

i ndependengheyyléthyne add300ni fAehardl Air s éwacusrddrorn thE uatotiaMel MitbredponsmBP nenoRids\Rds
repeat ed usdderfo a presduee of 60 bag Yise atitocle®was sextbdahd 4h e3@bermwiab olserdvbdiiatingitihe réaction
acet at g5 OmiRGrertwrert avirads inpefatirp bfa2yC pyep themeactih pprjodi Aften@reaciinitinie ofMS|hojiror spp-

f r om whi cheiméneof the gerdanisovas enalys¢dhy megnsfofgasdiguid ghrogiatography. The aeedtivity ofithe épnversion
met hanol . fpwYRyna toresthyt 1-phenyidcrviateyras Supdig be 9943 W"P@\erﬂ]s@ copvefsian pafewas calculated
conver si ontob82Q009fmebareRyneRsF orgmEtopRliRsiMm PeBlAYr 4 sel ectivity to net hyl

met hacrxl ate of 99.92 % were observed. Exanple 6 10 A 250 ml rmagnetically
stirred | ess steel autoclave was successively filled with 0.025 mol
pal | a- di uﬁf acetate, 0.25 nmol 2, 6-bi s(di phenyl phosphi no) pyridine,

0. 25 mmol: %a@g“f%p ‘?.Héeog‘tc Pg%qatgl BEeﬁ'é’lF‘it @énﬁ.bﬁ{rd 30 m net hanol .

Al r was evacu rom ve, whereugon’cafbbn nonoxi de was added

to a przgsspreA&ialyg%ée whm@o ﬁcl ave was seal ed and an exot her m was

observed heati g rbupVill dRyxture to an average tenperature of 32

[ ERR] C over thg)g&%ﬁdsmep,e@ngqmmger a reaction tine of 0.5 hour, a spe-
cimen of the contents was anal ysed by neans of gas Iiquid chromat ography
The selectivity of the conversiog of propyne to nethyl 1-phenylacrylate was
found ts@ be 99.93 % while the mean conversion rate was cal cul ated to be

20, 000 nol propyne per gram at dh p\al | adi um per hour. 20 Clains Cains for
the followng Contracting Stat®es BE DE, FRL GB, IT, NL 25 1. A catalyst
system which conprises a) a source' of a Goup VIII net ah) and b) a

pol yphosphi ne of general formrll a: éRR] in which each R 1S independently
select & froman optionally sdbsti t‘ht ed al kyl, cycloal kyl, aryl or
het er oaryl 45 group; ang agclyof A X and Zis independently sel ected
froma nitrogen atom g CH groupg a gg oug of formula CGPR2 with R being
defined as hereinbeforé, and a group of formula CR, wherein R represents
a hydroxyl group, an amno ¢roup, an -&nido group, a cyano group, an acyl
group, an acyl oxy group, a Ral ogen atgm an optionally substituted

hydr ocar byl group, an optionally substituted heteroaryl group or an
optional |y 5Q,which Substituted hydrocarbyl oxy group, it also being possible

for two adjacent o&fR RifhAéHBRdehty shiB&4l ' dndBtionally substituted alkyl, cycloalkyl, aryl or heteroaryl
45 group; and
each of A, X and Z is independently selected from a nitrogen atom, a CH group, a group of formula
C-PR; with R being defined as hereinbefore, and a group of formula CR’, wherein R’ represents a hydroxyl
group, an amino group, an amido group, a cyano group, an acyl group, an acyloxy group, a halogen atom,
an optionally substituted hydrocarbyl group, an optionally substituted heteroaryl group or an optionally
50 substituted hydrocarbyloxy group, it also being possible for two adjacent CR’ groups to form a ring;
or an acid addition salt thereof.

2. A catalyst system as claimed in claim 1, wherein at least one of X and Z is nitrogen, and A is a group C-
PR,.

3. Acatalyst system as claimed in claim 1, wherein each of X,Z, and A is independently selected from a CH
group and a group of formula CR’.

4. Acatalyst system as claimed in any one or more of claims 1-3, wherein each group R' is independently



or an acid addition salt thereof. 2. A catalyst system as m ﬂi n claim
1, wherein at least one of X and Z is nitrogen, and Ais S
3. Acatalyst systemas clained in (ﬁ%a?‘?r#izg%ﬂherel n each o cgﬁ mmm
i ndependently selected froma CH group and a group of fornmula CR. 4. A -
cat al yst systemlmadwraﬁhd@en#OWmnl!!vlowumgC@ialtﬂxmm@ 1- 3, wherein each
group R is |ndependentl EP 0 499 329 Bl selected from a hal ogen
atom a [ERR Aralyst Ftﬁ'i] %H'aeda" &E@ or froRe kSt bty yhersin each grgpr R (pdapendpatly &9pr as
clai med ©®n any 89 a9 PPYppallx supptitle 9o wherein each group R

| ndependent lgy ﬁ\%&lalys?system cl£iﬁ§o§ﬁ‘ Lﬁ’ oRSlorSHRte df Bginb Y- 5,%!:@?&1 e tofate &Q%‘?&GL ViR

6. tgat al yst @é%g,emlmﬁnmlm any one or nore of clains 1- wherein
t he urce of a Goup Vil netal is a conpound of palladium 10 7 A

cat al yst  sygt eAcaalystéyatemrasiclaimedimany Oiiecor didre bixiaimsi-6, hasimthe dustber afiinalssnf polyphes-
nunber of° ol e phingfof gambralforomsia (Iper gram etbmgEGroupellll ietalisLih the (ange ¢f ¢ to 59 rpare préfenably f
G oup Vil nmet aintherange of2te28.ange of | to 50, nore preferably in the range of
2 to 20. 8. IsA c%;tgl st s&ggle%asﬁ%gnhneﬁmian ans1one or, nore gg?é:llfs?rl ns 1-
wherein a p ot & 3 t
5 equi vakent s B‘B?““EEI Prpest 'B%gﬁb? sl ?‘B‘rﬁ’h"é‘"‘&?"’"é@’r?g?’ﬁ'f’s" ?F&P’é?”(gr ?I”ds
pol yphosphi ge  RbogRBhiRd ofloBeiormud ) a8 Gerisd th BER 1i & o balh Mdikion &t t3FRoRGlosht for

addi tion salt bgais@iphenylBidsshito) dyPdine2, 6- bi s(di phenyl phosphi no) pyri di ne.
Use of a catalyst systemas defined in claim1 in the carbonylation of an

acet yl eni calib.y UsH of atchtglyst systeal ds gefi@d in claim ‘Uin izt carbaryationvf e axetylehically oflethylerically
process #or thenspuefedhytracabomof an al pha, beta-ol efinical Iy unsaturated

conmpound, whi ch conprl ses re- actl n an aI ha acet | ene with carbon
p@&gﬁgé@n% quvhl comprises re-

oy 2t o %?'y%;gg" g%r niphing somog 1 gieserce
on | ati on ! u

cI ai neé | nI cl aPtf FPo °mca§|”§lg'ﬁ€( zﬁé\"b?‘\ cat aI yst system conpri ses:

a) a pal fadiggMapRERE WGkimedin aa.mi WM§m%n?Etlﬂﬁﬁﬁ§s@$ys$ﬂrcmﬂr§esl as

defined in cl ai g4 paliddiéh &ampaund, otoni ¢ aci d rocessasclained in claim

11 or 12, V\,hereluyaaaiphbdpmmbaﬁfayfbﬁﬁuﬁ1L£sdar:€éﬂafo&ﬁnh)énd eacting propynewth
car bon m)noxi de opaprowmt frnol . C ainms for the following Contracting State:
ES 1. A grocess for preparing a catalyst system which conprises conbining
a) a sour ce 13f Agro@sarpsiamed In cleim Yo 12:whgreimmethy|seatBacyiate s ranared by repstingipeppyne with

fornul a: [ ERR] capmiepdde gag methanol. each R is independently selected from
an optionally substituted alkyl cIoaI kyl ,- aryl or heteroaryl group; and
each of A, ﬂﬂﬁ“f*%@"ﬂﬂ@ﬂé??ﬂ@ﬁ?tf'%} ed froma nitrogen atom a CH

group, asggrqup,of fornula . C-P d as hereinbefore, and a
group of foﬁnuf\gmgguiemﬁgar\j?mem ﬁg}éggﬁl%’g‘ﬁ% 5’('&‘79 group, an am no

group, an am dodé .an acyl group, an acyloxy group, a

40 A
W /7 N\
X Z
[ H (I)
P , .
c o]
/ \\ /7 \
R - P N P-R
50 1 |
R R
in which
55 each R is independently selected from an optionally substituted alkyl cycloalkyl, aryl or heteroaryl
group; and

each of A, X and Z is independently selected from a nitrogen atom, a CH group, a group of formula
C-PR; with R being defined as hereinbefore, and a group of formula CR’, wherein R’ represents a hydroxyl
group, an amino group, an amido group, a cyano group, an acyl group, an acyloxy group, a halogen atom,

10



A

an optionally substituted hydrocarbyl group, an optional | c\\
het eroaryl group or an optionall y .supstituted hydrocarb L\m “m
bei ng possible for two adj acent 5'?86%? 2Bt orm a rlnm

addition salt thereof. 5 2. A process as claimed in clarml wherern at

| east one of X asrnatiqrally subsfituied ydrecarbyhgrou, ars opiorgilyoswpsti@teR Mteroaryl gloup poaresptionally
claimed in cl ais¥pstituted Bydeoprbyiexy Broust, it NS0 being gostible for twechdjeeantieRi ploypssetornss d; f r om
a CH groug and %aﬁ?%diﬁﬂ“sﬂbﬁhma CR. 10 4. A process as claimed in any

e

one or ] D eac ou i ndepen cted
froma hal ogen argéﬁ]&sag%ferr l"hem"bapegﬁtr?ﬂg‘ga[ag??]s"gf’%g 93 cﬁ%" %‘Pe%ﬂ\
procgss as cs.aiAmeéteisn %l&irhe@ﬁ\fbl ﬁm WRérSin 84ch 6f 82, FRd As thdepblideh Q&L

[ ndeg'éndent |y rdﬁ@&ﬁﬁ@d‘sﬁf&rlﬁﬁh OH;I i onal | '§/ scﬂbs)?%t ut e?j S?reny @gsrglgup E%r%%},%\lﬁ

process gg clainmed in anyone ornore of clainms 1-5, wherein the source of a
G oup VIIT nkt aprocessasclaimed ipeuvrie of maomdf laiohs d+% whigreinkagr goaue 8Sis independantlyseledte
any one or rTDré"%‘fa@P@ﬂ"ﬁﬁ’"‘laGHWMPHHQH”@-MIKWGWUM mol es of pol yphosphi ne
20 of ggneral forrrula ramatomof Goup VIl netal is in the
range of 1 : ;&;& t %{%b'f '??fé'amﬁg‘eww'@aﬁ'bw%R'Bdemdmﬂwe@senﬁs
clained im any aBﬁEt"’B?'y o E’l M- 1-7, wherein a protonr c acr dis

present in ag prteds ab Baitnbtin Arg'oRor Ab fofc?m\ h ? -
equi val ent of pRRlndRh éﬁ TI " r? geperrg ?w?e thg%}%gﬂ ﬁ'g"éa;') RiRe of
general formula (1) as prepared by the process of claim1, oran acid

addi tion salt. tAvegcess asiclaimed inapy oriamrm&eGiduiirm('elﬁ.phaéiy_trphaﬁlﬁahbﬁmb)espwoiyﬁlﬁoaﬂﬁne

10. Use @& a cFgdngreitformyls (Irer gram etorh iof @rokipi il moétal isrin the rangetdfi € toGamimbepyréferablyin thaf

an acetyl eni calrtnge gf2te2y| eni cal | y 30 unsat ur at ed hydrocarbon. 11. A
beta oI ef| ni cal |y unsat urat ed

pr essfor&h tron of ana

cofrkp‘f)und whi"ch gﬁe 5‘;}% gﬁ‘?&x fanitpcid{s pregeptdp,an amount
monoxi de ,and a "hydroX con 2 n| 8#’5’ 97! PRiwhesPhias.gf geners} formula (1).
carbonyl ati o %B@phﬁﬁimﬁ%&ﬁm f@ﬁnuﬂ%fdsrpﬁgarb&y%e%o&slofcﬁﬁﬂ Jr%nad%a%r%gﬁﬁhé?é
claimed In cl aiofedchpt foh2@!b{dibhényBhdestiddPspiliad. | on cat al yst system conpri ses:
a) a palladi um conpound, b) a pol yphosphi ne of general fornmula 1, as

defi ned i n cl0aiUse of a catalystsysten wdstlmndrlmclmnmtheﬂ&rbomatrowqﬂaoammmlyaf étRybnically
claim 11 gpr 12 unsphvestesiydrogatbhl| et hacryl ate is prepared byreacting propyne

wth car bon oxr g%éand rret h noI tgln ri chgam%&%}gg{rutagnspr uche fOr
f ol gende Ver ' EfL

wel ches unf aI |o s E';tem as WXW%'E"Q\WWPﬁ%ﬁH‘ °"ce
b) ein Pol yphosp |n ds I 'nen S* A/1\ 5
X Z35 2. Aprocess as clarmed in claim 11, wherein the carbonylatron eatalyst system comprises:

a) a palladium compound,

b) a polyphosphine ofgeneral formula 1, as defined i in claim 1, and
¢) a protonic acid.

40  13. Aprocess as claimed in claim 11 or 12, wherein methyl methacrylate is prep'ared by reacting propyne with
carbon monoxide and methanol. '

Patentanspriiche
45
Patentanspriiche fir folgende Vertragsstaaten : BE, DE, FR, GB, IT, NL
1. Ein Katalysatorsystem, welches umfafit :
a) eine Quelle fiir ein Metall der Gruppe VI, und
50 b) ein Polyphosphin der aligemeinen Formel
55

"



R (1) &

e e oty oo MMM

in welcher Fornel jedes R unabhangi g ausgewahlt bt au¥ efnér degébehenfalls
substituiertn A kyl-, Cyc- |oal kyh Aryl - oder Heteroaryigruppe; undA,
XundZj ewei | s unabhangi g ausgevngj s})nd aus einem Stick- 20 st of f at om
ei ner CH Gruppe, einer G uppe d ¢ Formel G PR2, wobel R wi e oben definiert
ist, und ®iner Guppe der Forme¥ CR%Z wobei R eine Hydroxyl gruppe, eine
Ami nogr uppe, sine Anm dogruppe, gi‘ne Qyanogruppe, sine Acy{@ruppe, sine

Acyl _g%ygruppe, si n Hal ogenatom _sine gegebenenfal Is substituierte

Kohl sser st of f gruppe, sine g%gebe%enf alls substituierte Heteroaryl gruppe
oder ei ne gegebenenf al I s subst iyt Wder £ s\Kohl enwasser st of f oxygruppe darstellt,
wobel es uch noglich isf, _dgB zwgl bepachbarte 25 CR - G uppen ei nen
Ring bilden. 2. En Katal ysatorsystemvm e i n Anspruch 1 beansprucht, in

wel chem mi ndest ens si ne der druppen X lind Z Stickstoff ist und A sine
Guppe CGPR2 !st. 30 3. Ei m Katal ysarorsystem wbe in Anspruch | :
beanspruckt, in welchem jede der Guppen X, Z und A.unab- hAngi g ausgew hit
I st aus ei ner CH Gruppe und el ner Guppe der Fornel CR. 4. Eln

Kat al ysat or systoaenein8aareadditionssetadaeshpr nmehreren der Ansprflche 1 bis 3
beansprucht, i rinwedheiFormgl jedbs REnabpiingigBlisgewthidiai angeipr gagstapastfis substiflerten AlikyR S0¥c-
Hal ogenat om eiloalkykAg- Adldk Héterparpgrepperunid A.Xved Zjaweds uabhéngdausgewshlising aus elpgreStick-.
Ei n Kat al?gsat orsipjfetomminenfid-CGruppa ieinen@rurghe deriFeimebC-E8R., wolre/R wierobituefitiertistsund einer
beansprucht, i réreedaerarnel ¢&', @obs) Beife kydesyigrmpepins Aminagauges eine Afhidbdruppe, eine
subg;nl tuierts Fpvarpgrugpe. piprAcderuprecaineficylayarurpe, el dielapapatam sing gegebsnenfaljs substiuierte
ei n&M oder rrehr'@P'é_?\“’Wﬁ%‘ negegebpiesfalls suhetityienta Heterparyigryppedersinegpgabenenfglls
Quel | e ei nes fifuierte Koh ﬂ'ﬁ‘ Hopcyaruppe, darsjelit, wobgl @ aHclh BYiglion st Seft Fiel bepchbarte
Ei n Kat al¥sat or "GrYeRsn qfjen Wehem oder mehreren der AnsprQche | bis 8

beansprucht, 41 I n
Formel (1) |2 GaRdpammian i Pg“‘”“;;t Molpr . RO AR el o8 S HBERELED
mehr bevorzugt i m Bereich von 2 bIS 2 iiegt. 45 8. Ein

Kat al ysatggr systEmKatalysitorsystesn, nie mmachrmhﬁrepmcht Grewefdherd fedi e GruppensX, Z und A unab-
beansprucht, i rhévgld ausgewdlsiist eusiinet ChirSruppaund einer Gruppe derlFrngECR'M Ber ei ch von
0,5 bis 5 AqU| val ente ] e Aqui val ent PoI yph rafh' n der all- geneinen- Forrrel
(1) voriiegt4 32“ @5 Pfé?rﬁéﬁ's%?ﬁﬁﬂ’“"{‘ﬁ in welgg
Anspruch | defi F@PB ungianoigaugewhit F*’é!aeft!ﬁ"t“edﬂqg °"?fé%¢rﬁ“‘yl9f‘tpp‘7&l!?§ﬁ5?ﬂﬁﬁ @'Bn

2, 6- Bi s(cksphen;ﬂ"’fﬂ'i‘ﬂ?g?)hl no) pyr| din. 10. Verwendung Si nes Kat al ysat or syst ens,

wie in Ansprychyledatinbarh, ﬁlemm&epﬂg%jjﬂeﬁ %&E %?%Lp?uﬁqpin%ﬂhe%qge

et hyl eni sch ungggale RIhbh
Herstel l ung ei ner&gl Lﬂ Eneta ol e I ni sc ungesi tt| ten %I ndung, wel ches

di e Unset - zun@rekamtakpmmsmtejdemmemieﬁreﬂémhdramw1 s 868EnsPruBiRfin welchem die
hydr oxyl -“#4hal t i glelie\éinels Matelistier Gropp&y/ieinederbinding voncPalladium ist.

Ca bonyl | erungskat al ysators st ens, vm e | n Anspruch | definiert, unfait. 12
| 11111 rsxs}emig&? pmem erAnsprﬂche1 bis 6 beara’spruclg in w«ﬂﬁhemgle

12 Ein Verfah }je Grapnmatom das-Mstajls der Gruppe VIII
Car bolngl ugu(rj\lgé'ﬂg%'ﬁ%? bl V&')z"%lsgg'% ﬂ%ﬁﬁ?ﬂvlﬁgbl ndung,

8. Ein Katalysatorsystem, wie in einem oder mehreren der Anspriiche 1 bis 7 beansprucht, in welchem eine
Protonenséure in einer Menge im Bereich von 0,5 bis 5 Aquivalente je Aquivalent Polyphosphin der all-
gemeinen Formel (l) vorliegt.

so0 9 Ein Polyphosphin der allgemeinen Formel (1), wie in Anspruch 1 definiert , oder ein Séureadditionssélz
davon, mit Ausnahme von 2,6-Bis(diphenylphosphino)pyridin.

10. Verwendung eines Katalysatorsystems, wie in Anspruch 1 definiert, beim Carbonylieren eines acetyle-
nisch oder ethylenisch ungeséttigten Kohlenwasserstoffs.

% 11. EinVerfahren zur Herstellung einer alpha,beta-olefinisch ungeséttigten Verbindung, welches die Umset-
zung eines alpha-Acetylens mit Kohlenmonoxid und einer hydroxyi-haltigen Verbindung in Gegenwart ei-
nes Carbonylierungskatalysatorsystems, wie in Anspruch 1 definiert, umfaft.

12



b) ein Pol yphosphin der aligenmeinen Formal I, wie in mulmﬂ '1 fiiw ert ,
und s . c) eine Protonensfiure unfal ~t. 13. Ei M l” 4”"'1
Anspruch 11 oder 12 beansprucht, in Fie 0 49979 R hyl met hacryl & durgh =
Urset zen von Propin mt Kohl enmonoxid und Met hanol hergestelitwrd. 10

Pat ent anspr Gt Ein Verfafiren, gierinitnsprvelr 11 beapsmocht tn:welchini dsa Eambonylierdng$katalgsatonsystem

Her st el | ung ei ne$) sitgtPaladiymvesindyng, ens, wei ches das Konbi ni eren a) einer

Quel l e fO ei n MBxein Rolygkosphin depgllgempinen Forpeld, wisin Anspruch 1 definieitwed  Pol yphosphi ns
der al | gefrei nen PgingErotonenspure >0 X Zc

C 25 umfaf. I\ - P N P- R |

R
."".’._‘. R 1 H H | .
wel chet For il ShHaRe &gﬁg&ﬁﬁﬁ%ﬁﬁ,ﬁgﬁﬂ?ﬁ&ﬁ%ﬁﬁ%Er@na%‘%@% durch Umasezer
Cyc- loal kyl -, Aryl-~oder

substituigrten A kyl-, Het br oar yl gr uppe; undA, X

und Zj ewel | spaiortbiupradng riviaigeniiniveriraldstales; g nem Stick- 35 st of fat om
ei ner CH G uppe, einer Guppe der Fornel C PR2, wobel R wi e oben definiert
st, und ei net. GinNEPRhreiEdur HeNtélahg difBs KatdiRaRtsydbmstivdidhed bed Kenibitigsdippe, el ne

Am nogr uppe, ei ne) efivst QudlE fadyMetlidacGrippe vagGrndppe, "ei ne Acyl gruppe, eine

Acyl oxygrsippe, ebyeinenPaypbosphinsder digeneingeBedeinenf al | s substituierte

Kohl enwasser st of f gr uppe, ei ne gegebenenfalls substituierte Hetbroaryl gruppe
oder ei ne gegebenenfal | s substituigrtb Kohl enwasser st of f oxygruppe darsteilt,
wobel es auch noglich ist, daB zwei benachbarte 40 CR - G uppen einen
Ring bilden. 2. En Verfahren w/é i™ Anspruch | beansprucht, In wel chem

m ndest er?8 el ne der G uppen X ynd ZzStickstoff ist und A ei'ne G uppe C PR2
ist. 45 3. En Verfahren, w e| in ﬁr?spruch 1 beansprucht¢r)i n wel chenj ede
der, Gruppen X, Z und Aunabhgngi' aus- 'gewi hlt ist aus einer CH G uppe und

ei n%f G uppe der Fornmel CR . 4.CEinSOerfahren, wie in el nemoder nehreren
der AnsprCche | bis 3 beansprughtyy In welchem jade Gruppe R unabhfingig
ausgew hi®# ist aus ei nem Hal o enakom gi_nfir Cl- Al kyl gruppe und el ner

Clr-Al koxy- 50 gruppe’ §g En~"Verfahren, wie in einem oder nehreren der
Ansprul che 1 bis 4 beanspruchit, in wel dhemjede G uppe R unabhfingig eine
gegebenenfal I s substituierte gPhenyl grugpe darstellt. 6. E n Verfahren, wie
i n ei nemgpder nehreren der Anspruche | bis 5 beansprucht, in wel chemdie
Quel l e 55 eines Metalls der Guppe Vill eine Verbindung von Pall adi um
I st. 7. En VeroiglenesSaursadditionssaizen davondafastehr eren der AnsprOche 1 bis 6
beansprucht, i rinweidherifermetjedes Rnaahhingiy eusgévidhit istauddirelgapabaEnfalls stlisstituiatteraAidyR iCRE N
Formal (1) je ®akyiwtybederidaterddryiguiinps; uokd, X@nd Zjeveilsinhbhéngly abisyewdhit siodraus eient Stiok-S
50, mehr sbevor Ateffator,pinBeGBGrinpey einer Sruppe ded Gormei @BR,, wdb@i R wie oben definiert ist, und einer
EP 0 49 329 B1 Gruppe der Formel CR’, wobei R’ gine Hydroxylgr@pe, effie Aminogrupgey eine Amijddgryppe, @inaem
oder mehrer en GYRnogiYRRS AReaylgrunpe.ping Apyioxyacyppe) e Halogenatom lelppigagekenentallppubstipuierte
nensaure in ei fepiRaspersiofforapnecainegegpbanensalis systiuierte steropeylorunpecdpremg gegpbanenfells

Pol hosphin d&¥ gq.u hﬁgglasserstoffoxygruppe darstellt, wobei es auch méglich ist, da zwei benachbarte
yp Bo %I?i ruppen einen Ring bilden.
5\, 2. EinVerfahrenwie in Anspruch 1 beansprucht, in welchem mindestens eine der Gruppen X und Z Stickstoff

ist und A eine Gruppe C-PR; ist.

3. EinVerfahren, wie in Anspruch 1 beansprucht, in welchem jede der Gruppen X, Z und A unabhéngig aus-
gewahlt ist aus einer CH-Gruppe und einer Gruppe der Formel CR'.

4. Ein Verfahren, wie in einem oder mehreren der Anspriiche 1 bis 3 beansprucht, in welchem jede Gruppe
R’ unabhéingig ausgewdhit ist aus einem Halogenatom, einer C,_-Alkylgruppe und einer C,_4-Alkoxy-

gruppe.

$. Ein Verfahren, wie in einem oder mehreren der Anspriiche 1 bis 4 beansprucht, in welchem jede Gruppe
R unabhéngig eine gegebenenfalls substituierte Phenylgruppe darstelit.

6. Ein Verfahren, wie in einem oder mehreren der Anspriiche 1 bis 5 beansprucht, in welchem die Quelle
55 eines Metalls der Gruppe Vil eine Verbindung von Palladium ist.

7. Ein Verfahren, wie in einem oder mehreren der Anspriiche 1 bis 6 beansprucht, in welchem die Anzahl
von Mol an Polyphosphin der allgemeinen Formel (I) je Grammatom des Metalls der Gruppe VIil im Be-
reich von 1 bis 50, mehr bevorzugt im Bereich von 2 bis 20, liegt.
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Formal (1) vorliegt. 6 9. En Pol yphosphin der all ge
hergestel It genaS denVerfahren von Anspruch 1, oderei ﬁﬂﬂ @“@ III‘ m}al z
davon, mit Ausnahme von 2, 6-Bi s(di pﬁ@rﬂﬂ’%m hi no) pyr

sines Katal ysatorsystens, wie I.n Anspruch | definiert, beim Carbonylier en
Si nes acet yl8e- Eh(erfahren, wie h@inero ddar mekrbrgh dan Assphiicheiopdsst ltehllagtuellt in welchem eine Proto-
Kohl enwasser st oériséure i ¢iner Mpnge/in Begdich@on 078 his Stguivalieptelja Aqgivalent Polyphosphin der aligemeinen
ei ner al pha, bet EOI’GPHBN?TIIQﬂt:h ungesi ttlgten Verbi ndung, vvatches di e Unset -
zung einds glp S t Ko en X droxyl -hal figen
Ver bi ndung " &8 ﬁ@ss il @Lg\;ﬁ?@ f el rlen . b
Ansprych 1 defPhier '"T@ v Are ' Anspruch 11
beaﬁmr ucht ,10] NerWBhde edmuggsommﬁé #ib i Khs radnay déﬁ:ﬁérp bammmyﬁérensa.dasaoetyue-

Pal | adi umver bi Qidentder efisdh u b Kefdnasieristofid. | genei nen Formal |, wie in
Anspruchﬁ definiert, und c) sine Protonensaure unfant. 20 13. E|

Ver f ahr en, WWi.e EinYerfakmap zurdiersteliung iner alplia.tistasatefipischaigesatigtemMetbntiumg, welches die Umset-
Met hyl met hacr y keng eigepaipha-Beatviens mit Kehianmenoxid und einet hydtoptyl-halligen Mesbindung infagenwart o |
hergestel | t w RepCaggnylimunaskatdivsatorsysiems.rds i Anrprugh 1 dafigiersymfalt- es Et at s
contract gt ts st ene taI

qul conpr en§2 glnviﬁaehll;eall}, quinAlﬁ uc B‘,begnsarucnlg Wg%‘lgﬁem (ﬁjr‘%ﬂ' oayglgrunﬂs I;g?tXrB mﬁe

P0| ypho; phine dg hgspQ‘ﬁ@ eﬁlamébl\ I-%ﬁ‘nell wie m Ans;&uch 1 deﬂn&ert bnd I

/ W/ O\ R umf)a[::l%e Protonenséure | 45R

R 00 chaeue R eat choi si mdependamrent parm un groups al coyl e,

cycl oal coyl d3. Enyesrahen, WiGih Anspasclyiadeni 2 béaneprdchinia wélclemidMetHyknéthacrglét darth Umsetzen
“chacun de A, XvetPrapingsit Kablearhanbxid ynd Blethackhmemgsstelitpid.ni un at one d' azot b, un
groups CH, un groups de fornule CGPR2, o0OR est tel que defini ci-dessus,
et un groups de formule CR, ob R represente un groupe hydroxyle, un
groups affi nRevendieptionys ami do, un groups cyano, un groups acyle, un groupe
acy- loxy, un atome d'hal ogene, un groups hydrocarbyl e 6ventuel | ement

substitu6, (Revendications,pouries Etatscoptrastants suixants ; BEHRE FRyEBJIT M gr oups
hydr ocar byl oxy vent uel@@ﬁ nt slﬂbstlt 6, 6tant possible aussi quo 55

deux grogp a)u sou “ yau ; ou un sel d'addifion d' acide
d un tel corrposeb)u e l f; i que salon la revendicatlon 1, dans
| oquel au noins un azote et Aest un groups CPR2. 14

EP 0 499 329 Bi Illllk 111211121121 22122 11 11 3. Un systene

catal ytique selon |a revend| catlon 1, dans | oquel chacun de X, Z et A est
choi si i sglependam nent parm ur{ gr\)ups CH et un groups de fornmule CR .
2

! I (1)
c c

“ / N\ /A

ol
chaque R est choisi indépendamment parmi un groupe alcovle, cycloalcoyle, aryle ou hétéroaryle
éventuellement substitué ; et
S0 chacun de A, X et Z est choisi mdépendamment parmi un atome d’azote, un groupe CH, un groupe
de formule C-PR,, oil R est tel que défini ci-dessus, et un groupe de formule CR’, ol R’ représente un
groupe hydroxyle, un groupe amino, un groupe amido, un groupe cyano, un groupe acyle, un groupe acy-
loxy, un atome d’halogéne, un groupe hydrocarbyle éventuellement substitué, un groupe hétéroaryle
éventuellement substitué ou un groupe hydrocarbyloxy éventuellement substitué, étant possible aussi que
55 deux groupes CR' adjacents forment un noyau ; ou un sel d'addition d’acide d'un tel composé.

2. Un systdme catalytique selon la revendication 1, dans lequel au moins un de X et Z est de I'azote et A est
un groupe C-PR,.
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5 4. Un systene catal ytique selon une ou pI usi eurs mﬁmre
revendi.catlons 1-3, dans | equel cha%eu' R est Cﬁm“ m“mnﬂu nt
parm un atonme d' hal ogene, un groups a coy e en Cl-4 et *untgrioufs &l cbxy en
C4. 5. Un systene catal ytique selon une ou plusieurs e&uel conques des

revendi cat i dns Unsystmg satelytioaselon lassyensisation @, dans lequglrcbwsd 7 pichesstahelel indénendam-
represente un 8P @ﬂ'@'\!ﬂﬁ‘iw éV@WEﬁqeé‘PFE‘H'PC§ubst|tu 6. Un systeme

cat al ytl ue Sej,Q BIII‘Scé%éI ﬁoﬁ&”e% s g&}%ﬁuegggs B S?E':ﬁ eI chaﬂgne

| equel sour g& , F}g
u arm 16 d'hHidgens), o
7. Un system&*8 e so on un A usi eur que 'gpn u
reve t;ll cations 1-0, ans [ equel le nom bre de nol es de poI yphosphi ne de

formute gbnhy ayg s,(sIa)ne Batklytigiebein GHoRd Plsiéls duBIEcAbued HestEvahtdisatiors 1-4 2R lequeIBRAquS
entre 1 gf 50, gdpelN iRdepéraBrfenciaprésnd uR brodde. phéhyle GibnMbineiteutedbex| Yt i que sol on
une ou plusiburs quel conques des rovendi cations 1-7, dans |equel un acide
pr ot oni que @sabnpysWme catalitiqueselorine ol piusisurg aueiroques cb@nmﬂis%ior@m& dangle@iekia sogrce
equi val ent's pa#ureqétalxﬂab@me\ﬂbeswcoamsédu Pallﬁd}lphosphl ne de formuls generale

I 9. U d I I
ehond o DR AR g(, w13

| " exceptl on deaf"éng' ‘zoahgﬁ ﬁ%ﬁ
quo defini dans | a revendication

L'utilisation

| dans l'a cal boﬁstahbeﬂalﬁ.qmelbyuneda ﬂwkuﬁ@coaaﬂ&ddsaﬂérﬁu&mw dé&Hé lequel un acide

et hyl eni quenmenprotoRigatest pPéserk 2 raiddh d'ieuATR chfipse britve D/5RPSEGRIVAIENEs i stlivalEHTRORR

ol ef i ni géfenent lypmﬁﬁimmefo&mledépéraebﬁt a, qui conprend la reaction d' un

alpha acetyl ene avec 'oxyde de carbone et un conpose hydroxyle en presence
%’( sys- 3@ Une poIvemprmdaroymw gracrpls (1} tellearie dafipie dens aevepdicationd! quain se| d'adriien

| a Yevendi cat i §acide dupgel W%6@5‘&?@“@#8@el'%s@'@ém?%ﬁt‘?)aﬂ'd'ﬂ dans | equel

| e syste
oal | 2di u% g@ ﬁutII.&At.ng %%&gs aﬁfgé{a%wje@@i?nmﬁﬁ% 807%.@%.}3 P&L{n&@@ g qun -
dans | a revendl cation un acl de protoni que. 13 Un
procede sel an Ua pfocads polir Giirépartichlua dorpbse SlaMMuEHREAEhs20R6 IV Hiha,b&a, i comprend la
met hacryl at e desastioh By sipharacétiémdandc '6gaade cathone®t GrpaomPosad adtoxgle en présevickal’ il @ys-
carbono g du mhaaalquephﬁlrcafﬂelwmditdat:éMmdpuhre#dﬁﬂnea’norcbntract ant sul vant:
ES 1. Un procede pour |a preparation d un systene catal ytique, solon |oquel
on conbi ne d% Hﬁémgﬁﬁﬁ@'ﬂ‘emd'ﬁé?'hﬂ WB‘I‘”@U‘D%YSWP Fawé)tt'q‘lf)m'dfﬁ&'b‘itiﬁ'?ﬁf’ﬂﬁmnﬂ

de formul e gener®FRcomRoss du palladium Z 50 | | |
(1) C C/ {une qolypl\os;glgle de formule générale (I), telle quﬁdéfime d?ns la revendlﬁtlon1 et P R |
| R 35 un scide protopiique. - og chaque R est choisi i ndépendamment

parm un grQypep arbé‘éaﬂeﬁm laTovehdRation 9Y 2, dﬁﬁsIIéqﬁelQﬁbr@b%Fe%ﬁ MithildrRat e YR eh IR
substltu6; et pd%_' gneﬁg"e&ge@gxyzeﬁggm&ﬁgt@m&ﬁg@pen amment parm un atone
S

d' azote, un group un groups
Revendications pour I’Etat contractant sulvant : ES

‘;_/- 1. Un procédé pour [a préparation d’'un systéme catalytique, selon lequel on combine
o a) une source d'un métal du groupe Vill et
b) une polyphosphine de formule générale

45
A
/7 N\
X z
50
! I (D)
c c
/ N\ / 0\
55 R P N P-R
{ ]
R R

15



Yo Y]
de formula CGPR2, Retant tel qua dMini ci-dessus, |l e
CR, ou R represente un grou- pe h@ &X{;ﬁ?a un group mm’IMWHWEU
am do, un groups €tyano, un groupe a droupe - un atose * -
d' hal'ogene, un group. hydrocarbyl e eventuellenentsubstltue un groups

h6t 6roaryl e 6ventuel - | ement substitue ou un groups hydrocar byl ox

event uel | enent sub@laﬂ‘{elfé“t@P'QMémMF@a'&U%@m‘ﬁﬂﬂ%'édeY‘% a’V'“’QP Beireayier
adj acent s forr‘ré‘fﬂ““ﬁlh'“ﬂﬁ?%ﬁt“é GU un sel d'addition d acide d' un teI conpose.
2. Un prdcede sel oﬂ‘a é&e"dﬂ%f'?%‘“f 15‘61’“"5%" %i&p"pi

un grou-

t de | ¢ d i Gl nggg

?ngnﬁ. cat .Zgnek % eu:g'gﬂpe aez*d;g ’P;';A; 5 Hﬁb‘f;e“’{' "’E ‘i’Fﬁé‘/n e
par f+¥un groupe ﬁ,g M ||e P{L §s.ﬁ

pl usi eurg, quel mgeﬁ Jgaangs a o % Qéd' R W tef

choi si Indepen ament parm un a o un groups a coy1 e en C14
et un groupe. aUﬁmdeébkﬁié}aveB&icatn&1 Ms pammﬁmrsahMuzestmulaibtumneutmgmupe
guel conques des-RRevendi cations 1-4, dans | equel chaque groups R

i ndependanmment represente un group. phenyle 6ventuel | ement substitu6. 6. Un
procede sl én Hhé""ﬁﬁﬂéaﬂ"tﬂ#'&ﬁ" joret éﬂﬁéﬂgﬁ"'ﬁ%‘@év%ﬁ&eé'é’l‘?'ﬂf‘i‘éépfﬂ‘@m"ﬁﬁﬁg"“'

| equel |a sour URguPaGHeE "aﬂm“H'Eld YBCRYi | aet un conpose du pal | adi um 25

géngnl gaggle E;E %SL? n%hk %E H-E«Js%é’ﬁ%ﬁﬁ fisn 1%9&4 Q Sl%ﬂéqgie r%‘é ous.

at ome- gr anme derrea rou t co rlsetrel‘e
preferen&e a&nt UR prcadb seléh un3 Qu pl&.euHrauaédaedéd déetbvandidatichs 914, tlynéllihlﬁw_hﬁque groupe R
quel conques  demdépandaifhleftadprddifie uhrgfoupsishyd Senasliensit sabdtitle, pr ot oni que est
Er” ent dans une quantite conprise entre 0,5 et 5 equival ents par

val ent e p'ob'yfﬁdémlun%owslﬂmmb@qgeérdeerra\reedl(aﬂt)ns1§|danimelﬂﬁﬁ°yfph®mﬁtﬂhe
de for mul, gené‘F@fP@eQ’E')es’tl@IGPmPWqﬂ'aéﬁar es par le procede sel on Ia
revendi c&ti gn draddi tjon
| “exceptt on el m: et B ol Sl
d' un systbne c PR even |c dan
car bonyl ati on rocar ure acet yl eni quenent ou et hyI en| quenent
I nsatureg 18, Un p:amsm Ul plukiBUrPURIBEHGAEsidOS e ebntiEhti6rs TTTOGERSs Bquel un ALiGE RdtBHRjue
i nsature on al pétprébént dans qre quaEEoMmprite letrer 055t 15i6quUivatbnts ParaiqiiViafenBdeGiolypHasyina de C
| ' oxyde de car emge ginérala (- onpose hydr oxyl e en pr~sence d' un sys- tene
catal ytique pour carbonylation tel quo defini dans |la revendication 1. 12.
Un procede el Hpe WPF‘@W&W‘bﬁé"I‘E‘S (D 4aYs Mepieparce pa '%W%"Péﬁﬁ?‘%&t’&‘(‘;p‘i
pour car Bonyl af¥ Web‘!ﬁﬁ’ﬂ'%‘ri’dc'd%ﬁ 'un ff cprpos, & bexgeptiondeia.2i6-pisiliphégyiphosphino PM')‘d"lﬁne
pol yphosphi 59% ———
revendi cat i gﬁ ﬁtnligé?ﬂ %é-ﬁ té Jaépa E Siﬂ%t " idég %&Iﬁgrg}) %ﬂ@%e r@onylrtlondun hy
revendi cation 11 ou 12 dans eque on preparedu met hacryl at ede
met hyl eenf ai1s.a0h proestlg ipbur tiprépafionrdun aufbsél sléfiniquenyetinshturéca dipha,béts, tquictdmprend la
met hanol # 50 5Hsadtion d'un alpha-acétyléne avec I'oxyde de carbone et un composé hydroxylé en présence d’un sys-

&J téme catalytique pour carbonylation tel que défini dans la revendication 1.

42. Un procédé selon la revendication 11, dans lequel le systéme catalytique pour carbonylation comprend :
a) un composé du palladium,
44 b) une polyphosphine de formule générale () telle que définie dans la revendication 1, et
¢) un acide protonique.

13. Un procédé selon larevendication 11 ou 12, dans lequel on prépare du méthacrylate de méthyle en faisant
réagir du propyne avec de 'oxyde de carbone et du méthanol.
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