EP 0 388 834 Bl Description The invention relates to a catal yst system
conprising a phosphine, to certain novel phosphines, to a proc- ess for
preparing the phosphines;-and-to t he ER§88&834BAe cat al yst systemin the
carbonyl ation of olef ins and acet- 5 ylenes. Many processes are known in
the art for bbsripieonyl ation of acetylenically and olefinically
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their use i npiBGun &nfpBihd] Alyki@msHoptidsishire, th abid artl 4 duindned) ddRERuSe in 48 carbonylation of
Eur opean pat gifins@dHotdpelmasl publ i cation number EP— Al - 0271144 di scl oses the
use of. cadal ystEufopédnPamntGppiidtios pubtficaondinbé EPN-02P1TDdistbsesthddivel of ydtalyst systems
no no\ph'os phi neontprisingdpaliddiuth dofpdui€, apsutidyirionbphiosphine aid smGaeit yi theexbomgldtibn of acetylenes
hydr oxyl - coniwith hytngyl-contaiping cahgpouridsi [Unlike EBTA1/AR590 26tHétirdadbst def (niticread elsisphites$ said to bon
of phosphi nesuitslae for useinithe carbenylatipn erofass is steictbdto pirsphires b @high althiresphpspbaeswbsti- -
restricted tentpérespmatices in which all three phosphorus substitu- ents are
aromati c. 225 Europganipeisetanplication publicafign numbariEBrA12821142 disdases theiugef catalyst systems
EP- Al - 0282 14@%@9 pptiadiupyrempayiad, gipyridylimanonhospbine and an aeid imthe; casbepylation of plpfing with
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use In thg Cﬁ)"m 6!%#&1 Meﬁg foFcarbbiyt FcQ{a evmtﬁose polymers;
af or ement i onggh g, &4 rS‘Jnﬁ%ﬁS :ﬂﬁrﬁﬁg RYUirort the FR TR ASITERbI8 s bléhr a?hvwﬁom
phosphor us ay Mpm,ﬁ,s,m npl e, aliphatic substituent, nor do t hey suggest
that such phos srn.mr.my(sheosstgsr(w)uuaoﬁmawmmwﬂay@h&wﬁana difRthEOPylidyiphaen
catal yst. I ngeed, for carbonylatlon catal ysts otherthan those suitable for
pr epferi ngepol yriema, Spedasce.,ias (2),2as-5angriopdiscloses hetiutyl-di-2-{pgridgiphvsphingi Ng a qui none;

t he af or ement i Gopdsinglyf idrae navd®erniows tiaipytidybwinophospiindsimwhich thelphgshls s atanees a sim-
Chem Ber., peSlighgtic sul&ﬂ@@'tt- @6 highly Bffctiveias mrmwomw conjpongnts; pspieciglly jpiirespibpnye
and di net hyI lanon;yjmq hos- phine. 40 : Spectrosc., 34 (2),

245-56 (1970) dceading el?fe-‘lﬂl!&"v'Pﬂt'ﬂﬁ‘PW%FFWY%W&%H’P%“"BW&| singly, it has
now been ®ound a?hﬁfm"b g m?ég‘bhl nes In which the phosphorus at om has
asim ple, al |bbﬁ5.‘f“?°8 of fo are highly effective as carbonylation
catal yst conmponents, especially In the carbony- l|ation of acetyl enes.
Accordingly, the presentRJ- nventi on provides a catal yst system which

compri st QQ.ﬁ ﬁtau mfwga‘ﬂ?mi%@s‘%mm&a%mn et ﬁthmsed
onviati ySt S

conpri ses, 45 gé a [Goup, Wi 1l netal conpound, and b) a Q?phosphi ne
of formula wherein ts an aliphatic hydrocarbyl gr OHE
represents an optionally substituted aromatic het- 55 erocyclic group

having 5 or 8 ring atons of which at |east one |Is nitrogen, which nay form

part of an op- whbrin & depreserid & diphatiedrotariyGfdup,R2 RERESHREn btibaIPdubdtited brRmatR M6t
R3 i ndepessdent leyocythGgrolp@aniiye dr B dingdtontslof @hich it le@st o fiRsyen) whicRMayiri aRF dnjop-
substitut ed ar Yibnally subigituted]larger cenderdediihg istrictuie, Sl R intépeindantly. hadihé mbayilb of R 8l R2IGE
accordi ng t o t heprasanteat dptiomallyavitetitaedaryifgoup,cr sroacidaddition sajtthepedf.i vity I n t he
car bonyl ati on d@fatalyst systems according to the invention have been found to have high activity in the carbonylation of



2 EP 0 386 834 Bl ol'efins and acetyl enes. CQutstandingly high reaction
rates have been found in the carbonyiation of acetyl enes. Furthernore,

catal yst systems according to-the inERM$§6SMBRhve been found to have good
selectivity: Wth acet- ylenes the catal yst systens have been found to have
good sel ect i définy arld@estylshss. Dats@ndirly R yadtior Riteld havd BednFoundin tHa carb&rylativh of dcbifiiines.
have been f ofutHerinore/dataRst@gpststhsaedorifih tothd iyvehtianhdve Beed Faahidto Rave Bevid éiedtivty: With acet-
products. Thytenkas thécatalysiagetents havetbbanifdund fo hava ol selbqtivity towvant bimataydartionyihteaptodunts; with

wi t h ol ef i nsoléfips,timy have heanrféupd Bihayrgosd selpctivificibwdrdssdpha-yaboayistedmadurtsli The higtosetehe

i nvent i ons whiiviytowards dipha-carbqoytatedpreducts withooledingia partiailagy suieing. f ound t 0 pos- sess
actifwi ty for t Fetalyeisystomy acgerdingto the ingéntidriwhict &ifthey camprisetagringene Have elapkeanidundionds-
car bOTF monoxdegactivity fef the patbonyiation of sisfinically ynsaturetedtomppuntis Asd casbonimonexide 4o afford poly-
al i phatic hy'd?'?)car byl grou convenr ently has fromone to thirty, prefer- 10
ably from one {4 %Rﬁ@?"b‘é’s"é ?"P'i"é'ﬁgyér"cﬂ Q’E}‘F’W&’r'%hha&ffﬁfﬁﬁ"“? i

an al keny? g‘?‘bH m %F? ih t'°"'a'r Py S e 9’9“3 éfé?"ﬂ!ﬂ'
an al kyl gr oﬂgmqg 'R;’@ Aﬂf h (g@h propyl, isopropyl,
i sopropyl , 7q 6‘f ! F°B°e?? fing cf° r‘f@%ﬂam"&are

m. fﬂet nggp&oo{' 'ﬁk%jm&gﬁt%h:l Cat Gé% &%QH&@%‘? B&iﬁ?&éﬂi&aﬁé&g of iy €d-

inoh s@'ni entedmthe
preferably agy, r%}mﬂrh of thEbina, Abkero lc subsfitu cdﬁ thé Remdid'® tErM
nitrogen aton nmeans a nitrogen atom wh represent ed in the
structural formula of the aromatic, heterocycl [ c substituent containing it
by the fornula 20 yd AN For exanpl e,

if the ar@matic substituent is a pyridyl roup, the structural formula of
theafomatic substituent is 25 N Exanples of aromatic, heterocyclic
subst i t uent sFocexatnplp,¥ithecaranatic substituentiista pydpiyigraub,dim strugurig farinaly of thepmamatic suhdtituenisl -

30 nolyl, isoquinolyl, pyrimdinyl, pyridazinyl, cinnolinyl, triazinyl,
gui noxal i nyl and qui nazolinyl. Preferred substitu- ents are pyridyl and
pyrim dyl®% groups. Preferably at |east the ring atons is an imno
nitrogen atom which is separated from phosphorus atom by one bri dgi ng
carbon atom For exanple, if the aromatic, het erocycl I c substituent is a
pyridyl gro |t Is f er abl nected t ho us at Q throu

t he carbagp '8@ % mm YL, qui-

exanpl es *0f '% ml’ﬁdaﬂ ‘é!?“&'&‘/ 'T'z“yﬁ% ’E‘*I('S| %‘ﬁf‘%“a&ﬂ "ﬁ?’ ‘é ftu-
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i dyl group. rf)2-quinoxalM¥iSihd BIuif@BimylNBPyric -syaRIaY aftl Etr perticOiady Fétérred Expe-
aromat i ¢ hetdullpgoge tebults Rave bgdn obtaihedwhpr meaﬁoﬁtumryahmmwdwhdycgmﬁn parfculaya 2-pyr-
group or an idwgrowpnal |y substituted aryl group. An optionally substituted

ar yNgr oup conWeeri Rédbdsyotrennisanit o ofiibé aforementioha ardbBictmtanyrliagraups, itirapresénss aniaig
syst em and i rbatjgrhigdrenarbiyigroupior ap pptionalln bubgtitgedasyl giovp- ed phenyl group, but nmay be
an optional | y Augp§eralivsukstitutadaniooup eonveniaptlyconfains getogre than 48 carbon atmps ip itaring systomy
represents aa“W PERPPly gt aptionallysubstinry phery gsens. Rk may se giapiiagalypabstitatedasthry erpeghthyl
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6- met hyl - &ga i'a
4- et hyl s2- pyr g 'Zgggh&p,@mg M(,) &e:Pyri d 'TSMJM'I% o#‘éjzyh sr,otprhetnﬂ't ed aryl

groups are 4R pntvihidphing- Met hyil phenyl and 2-f1 uorophenyl
dimethyl 2-pyridylphosphine,

phenyl grou® ere In thIS s eC|f|cat|on reference is made to an

opt i onal %/ sub Vi group. ap %fbf'?""‘r’?é}ﬁ optjo "yc?éf t'B\‘/P?F’B?F"Y'@“"p
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55 “ Exanpl es of phosphines of formula (1) are:

di (n-butyl)-2-pyridyl phosphi ne, dinethyl 2-pyridyl phosphine, 3 EP 0 386
834 Bl net hyl phenyl 2-pyridyl phosphER@386838B1y| tert. butyl

2- pyri dyl phosphi ne, n-butyl (4-nmet hoxyphenyl) (2-pyridyl ) phosphi ne, and

met hyl dl ( 2- pathyi phenyi Rp@faaBrioBshine 5 Preferred acid addition salts of the
phosphi nes oh-b@gw &etbatyl Zfidiphéspkite, | NCl ude salts with sul phuric acid; a

sul phoni ¢ aca-Butyl@-nipthosypheagl)(2-pyrigy)bhosshidasdndt ut ed hydr ocar byl sul phoni ¢ aci d
such as an ompéthydiceHdysidyphbsphine.ut ed ar- yl sul phonic acid, e.g.

benzenesué phon Pesfeared dgid widitioi sataad thelppisolines obgeneraldormnla (lindhale ealte vith pinburicacid; a
aci dd an op- surhenicdcidye.g ah optionally stistiitechhiydrodarieyhihoniciaiduchsas@h optionally substituted ar-
al kyYsul phonY'%ﬂPaQﬂi%PGidee benzenenyiphonic e‘nfhmt@ﬂﬁdldhomc agid pr naphthalesesulphaaisiacid.aniog:
or a subst i tianaly s%%ﬂ)%ﬂ?“‘ﬂ@!“ﬂ aaigy asamal how ?H‘%p&r‘i@ﬂ\ﬂ!‘?ﬂme agigerbutyl-
trifl uor ormet fUphenigacid, org s ¢sulpbonje sinhgnie;acid, trifluoromethanesul-

f1 uor osulh oPﬁ°E"';l€§‘,‘1 + ghloros ”' ﬁ$?’|f'8°%‘|pﬁ°""’éc a %E Egtﬂqhﬁpha gi:: r‘a‘%fz'
h h Ol C ic aci
Ea(r) Eg X; |r : g 2 (:glac‘é@ Ig%, tafig:l ce a&n °5$'8 3 @P‘ﬁ ag‘g or & perhalic acid

trichl °r°ace éﬂmbl %Eai%%%%d b2l P@%ﬁwh& ‘H Opa ta% N
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Pl ati UM 15mgt)cont oht, BEEAGHoginBdR e uldh ot ﬁébﬁ%ﬁrﬁ&ﬁz

salts of pal éaiwlafumc aemeaibmm &Adnd mahaaae\ma haﬁ.a aﬁbdafamﬁ\abérmleum eg
especi al |'y dicé@ 210! paatidnPébbieliglis eapeRially gréféied asans atatdiodawnﬁaﬁ A gny dPifle acids men-
het ﬁ;gerwoummé\}e iNFEIEGA 1O HE PhdsPiiined 6f faphEIS( Bie alsbprbferri) B3eRMidRad LM ERIE MuisovelS €
pretesred. SuethiabrhsexeOmEcievdad, R IAstinte using patladiim dsiah lexeinpi(patiadiutn dcptitadetonaté astd
and al kanoi crakigliripenyighasphitje]paliadium rbis[hi-b-olyl phasphise]ialatiua aewtep bis[diphengphosphinelealig-
acetic aci d. didhmbdetats, orhisfitdphenyipbospignelmitedinmasiplyate) Metakhonded on Sairdoal aod metalGomiag to
Vill metal wvartidn-exchangsf, fornetaseeian exchange resig containing @ulphwhio edid groups, @tecexanoptestobsultable
phosphi nes oﬁmmoeﬁfeﬂ")st’&theGQ%‘ﬂ"& compaypd. especi al ly pall adium salts.

Mor eover, met afthe G’enﬂ"ﬁp"fef?@h/msew asid) 1 wiltie anpradiates,
exanpl e, pal ‘PVéEﬂsﬁﬁ'i' g iyt ﬂiﬂéﬂ‘&'ﬁ%{t%“a@y&tﬁyﬂ%ﬁ%ﬂiﬂ H@Hy'?"ﬂ’ﬁ'@%ﬁﬂ'ﬂpﬂiﬂf B paicasriion

bi s[tri - o- to? %ﬂ'ﬂ?\ syl ﬁ’cﬁ“&ﬁ‘l‘%\%‘f"ﬁ‘?‘é '“91’5‘?’5' W%{@?B‘EB‘FH ne ali a- @fn
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di um acetat e Qﬁg' AES

el oot 2?'& s By fiﬁ&%@%&@ %;aﬁ»g{:@e‘%\m et e
et er ogeneous

accor dlgng to Sl ﬁ}{@e@ m * .ri‘i,é"%%?ﬂ? % %ﬁlﬁ?ﬁnﬁﬁ,&y Lﬁﬁ:‘ g’?(ﬁfggs

appr eci ata@d Barfidular B Baﬁorﬁﬁ@lﬁi $hd cabafysh &55m Is to be
accordi ng toen;, pitiyed. nvent | on corrprl ses an aC| addition salt of a phosphl ne
of fornula (1) Thd &pema adid birdtoriic/aridedTproshRMb Witlabpend QIR ke paticular RArBnBKiof red6tlof in
The funct i onwifidh thetatalpst Sfstoi iSto BE bribldysd. COnvRiEhYY HEmMnbSVAMEISs o bholHiHe P&rSmole of pro-
Preferably tigic @idaiitsel iCthéfahgb df fond01€ to®D, preferalily TRMED, 1 6 1 6} inoRtprédfevabiiinm®.251 4.
rel &4 on @0 t h@hd mmberiof rsles@f praephifie ofddtintla () pesgtarh stoh yf Griwe Vilhees hiteaatalpét system
gener al f or nackardifg tp the inventionyis adt siiticld dt wilhdependdipen theopartisylet Grougd/il reetal and theparticular
exanpl e a sutapionmationrdactienPrefe@bliatheg sumbersf molesef phasrbine per grawiatimetnalladivmiisiethe iode
as H[ B( Q2CO-#fjran 18r1,00p gﬂfn 12 to pfflafor example fiera14£3100sy st em conpri ses a
protonic acid, Theratalysts qecqding o BHYR?F'H"@PWPQ/G"FT%GE‘% "Lﬁ{'q“'ﬁ Phese (hediguig phasemayC
in aqueou? s‘ES’P‘(?E‘PEﬂM f?f’"ﬂS'é’VB%%m’ﬂﬂfrtEﬂ ?@"@MEY" °"d€ﬁ Yﬂts@te"é's beHﬁ"(ﬁl"*’zﬂ?a’
nost pr ef er afypy kY Beformed by a sojve l;l? EF{" % talyst systern.
particular c r Hftsﬁtl’"?séﬁ"é’fdf"gf? §imRRe l??é“'@%ceﬁ e § f'ﬁ“P °Pttf’°6°éab'y

enpl oyed. Th& |o of onl C.acl d to ghog h | ne W L | t e%pog

OOI'IVQI‘IIBI’I

h | emventlon yb
the 5325'59”@'?,%’% g‘ .Zcra hﬁgm ’?ﬁ ?ﬁenﬁ u%?l)aﬁﬂf% e
)Jl ph 6. t&

tonic acid Wy G’addrénw@adﬁiﬁ&&@u& ¥ b p pdrdd

10, nore pregda VIl o881 Edmpauntl @hi él&mplexofa '§mtﬁ) p hﬁmﬁ ofgbneral formula
phosphi ne ofg Jfﬁmmédlaacm%anﬁmaaméom of oup \/ nmetal in the catalyst
syst em aggor di AghdsBedn3@ited @b thied Phdsphind®br gérerd! fofiha (1) héve%én'dnsé’&ﬁ@ﬁdhéhﬂ@& i5e
particul ar Qeps08s5-95 {1682)arid 3IMob Spbcirdse., 3142) [245-58 (2970). Rieldenitlingphdaphired rgbrertilformula
Pref erably t#earebsiied bfbe hiekAccomingly) s [irventien geiprayikiesa phbephin@df gpreerd! fachhule(l) osani N
t he range of addragditidn stltthered @8 defined aboys ekcepttebl y from 2 to 500, for exanple
from10 to 100. 4



The cattal yst system according to the invention may be constituted in a

|l i quid phase. The |iquid phase may 45 conveniently be fornmed by one or
nore of the reactants wit-h whi ch t héER®386B34ER1 systemis to be used.
Alterna- tively, It may be forned by a solvent. It may al so be fornmed by

one of the GREYOER2PrdyiPhosphis, Giﬁutstﬂ}l PpiricfiphésBhthe, Aiteh-sibd-@il2p¥idyFnSdpRing
accordi ng to t{iphddpiies bigBnerdhiirotifa (‘E:@W%&ﬁétﬂ:y@bro&@iﬂf‘dﬂ@@ﬁﬁﬁ%acth@&&ompound
preferably tdnganer@rfermiianogeneous. e catal yst systens according to the

invention may be generated by any convenient nmethod. Thus they 60 may be
preparedsby conbining a Goup Vill netal conpound, a phosphine of general
forn;ula (I') and, if ap- .proprigate, a protonic acid in a liquid phase.

Al téTnatively, they may be epared by conmbining a Goup Vill netal _
conmpound and an acid agﬁgtl n sakl of general forrmula (I)¢xy a liquid

phase. Alﬂélernatlvel Y, y prepared froma Goup Vi II met al corrpound
which is conpl ex of a Grou Vill netal with a phosphine ene

formula (1), E‘“EH“H‘ ‘?'ﬁ'e&"iTq ?!9 Regad R mg’e?.@“wagf Bn
stated above® a@é’“ﬂﬁg ?5’?1? H’&%a'bﬂpl"ge'ﬁ&r e been di scl osed |n

E:ggr?no) Ba_r[pe A qitgﬁ’i”?’)’f?"“ ﬁh&é"ﬁé‘%ﬁ& morgapeg?i" ddifm %%ESTQ? '8%%8 ‘qglgge"\i/ag' to be

novel . Accordi pgl ¥ @.45 Q%%@{aqg F#up Qn'ﬁt|la dﬁEfQEr q\% :gcpgzggﬁd fgéﬁ%ﬁ'&rﬁala

formul a (I )

4 EP 0 “fﬁi pdiihd ulal{ff Pi§9r®vih€nem 2 idpleddints At Eaio
phosphi ne, andAma & ﬁésaﬁemw 2@99&%'&&gmﬁbﬁeﬁmm;ﬂ@&a%hﬂ&a%ﬁas
formula l) nin, 28R brioRsshih; Shaliaiin bHherfetal, Ydth 84 mayREsRin: St cabrBiad; ne@iryfeluminium;
conpetind of g indkumf Rdliaba} R or feadBrfeflably a metal atom is a@n alkali metal atom, mast preferably a lithium
(1) 10 in whech M represents either a netal atomor a | eaving atom or
group and R2a Thadbaiing ateporqgempis ptefapablyfa hilbgenfaibmamast pigfembly d efilorine or bedpineaatomai t h
an appropri at ePreferaply Mhdpresentg@ialogen afoor nul a: M 2111a (111) in which M
represenegs ei tiPreferably Rigrepresertsd®h or a | eaving atomor group and R s
represents t heThegasgtion tetweenthggommundi geneeal formfa (ipwithdhetcompraind of ggnetal fenmuts (IBymay

form ng an &ewvanienyybeasffegieddnihg P’”P'E*ﬂﬁqsp'v%sﬂ bip enivents beludefiquid afpnopia and sthers such

represents asmfyﬁm%z@sﬁsdﬁt%e agops s RPN o %ral f or mul ab;w':gl)
i s one wher EIqI’l 8\/;%‘5!*@%’%‘1‘%‘% ﬂ&"‘&?’ﬁﬂ?&"“b‘??ﬂﬁﬁf It‘gﬂoy

at e, compoynd 0 a
oprcsentt Q/E%aeg@g; N
repr esent ed grgm gg feyils}
el Such i dsvf'i ) Nl %ﬁﬁ@%&[ﬁ‘ ke g
such as gpg eta,g |nd| um
Chal |1 UM {1 G ebater i o s exﬁmr &hﬁﬁﬂe'aﬁbr&ﬁn@dﬁ&ﬁ?hhyﬁ%kﬁ&m&hgmﬁom

nost pref er abkeépéhding a. Arid 18-6HoRd8r brbBpHoSHRMESIY rédcEUNWith altlippHbBridtemétal @rRdoantd of for
hal ogen at opuiaymgt preferably a chlorine or bromine atom Preferably M
represents a hodnipg@ias atferula ) wherein MPrepfeéniitn)aikElinetsl SREIRSsA UM, iy cohbeniently be
r eab#i 0 N4 etpreparad by v@acting g eupouna bof faeruiar (BY) whb@ini Irépresdnts a pyrith gilotrewithGinafketi veletal f
gener al f or mpidne,alkiflrylivalydidenQrestiasion, iymay be ainteniehtdaiganerate lsgch poramennis of faimula (1)
sol vent . Suiit sithifar exapipledntegctingi halopwriding wyith ah alkeliretdl alky fedormtaliriuse of au dlkatisetal pyr-
t et r ahydr of idineranda halgalkairey anddhen eqacting theimpdhirewithrathisn or tacpytidyiphosbhinerte atfordinitially the
t ol uene. Thdesedelkal yieialspvwmfémi@mﬂd {hepthe desired lipyrislylphespbiae by reaction ofithe phesphisage

of from #10iththe E‘M?‘ PE@E’P%PB Ul ompayinds of 80“‘1'%“@“@“"&14 °%ﬁ!¢'ﬂ‘ patsmam"em
salt may cor?%'PW\?Pft bern 1989 (?['? “}?H’d’é HP'HEF"WP

fornmula (1) V\n‘ﬁ‘"a %\f' 5paasmg '8?“ :? g t°cﬂ’° Igvention
sol vent . Cor'f‘ﬁ ?a ¥1 '% "ﬁ\?ﬁd?fg'ﬁ? o reé{\tn;car-

be prepagged b&ﬁiﬁi c§ i !
| eaving atom %d'a‘.’wiba pelcete s "f r- L%h el b GbALS Pl bR bl acety-

lenically or olefinically unsaturated compound, which comprises reacting an acetylenically or olefinically un-
saturated compound with carbon monoxide in the presence of a catalyst system as defined hersinabove.

Asis well known by those skilled in the art, a very large variety of processes are known for the carbonylation

&  of acetylenically and olefinically unsaturated compounds. Such processes can be divided into several types

of reactions, depending upon the starting materials. Examples of such reactions are hydroformylation, the so

called Reppe reaction, in which an unsaturated compound is reacted with carbon monoxide and a nucleophilic

compound having a removable hydrogen atom; and copolymerization of an unsaturated compound with carbon



35 by‘reaction with a netal alkyl, for exanple butyl Iithium Conpounds of
formula (11) wherein M represents a chlorine or bromne atom my be
prepared in situ from cor.respondi ng ER038GAM BT i - chl oro or bronophosphi nes
by reaction with an appropriate nmetal conpound of for- nmula (111).
Compounds oOfmohéediddll a (11) wherein M represents an alkali netal, such as
lithium may crHeuedtyieithily\or bi€rinitQly upsafipstsdRBmityind iS prefetablg arbalghalblefnidt dcebfient.Or Mul a
(11) wherei n Min defpicaily @ndaturafed @gimpotlyd is prefataply @istibatitatad 6rlulisubstituteataikene oy EycibalkRehe
al kyl, aryl havingfyoohr2itel80, preiarablg trars B tr20 cérbonratoynsiper matervdeni ent t 0 generat e such
conpounds of fAuravetylenically) unsaturated aampdund is preferably @ sibstitntedar unsubstitutel alloop having ifrore 2
wi t B_an al kd¢ 20, eapecidlly fionk § 1o 10 carbanratoma perimolegvl® of an al kal i netal pyr- |dine
and ‘a hal oal kafhe aceiylenicallycon olpfinicelly unspturgied qeimpeund may\paniginpng pimore acstylenic or olefinic
tris-pyri dylbﬁmsfml%%eéWﬂMeﬁWF'wq’?“"dWG@s| red al kal i met al
pyri dyl phosphi Aeelefin qepcetyase may e grbstifted by.fprey i CHARnO BLPUR. 8% 8y} QP o f
t he phoshi aech&sacem é‘h?'ﬂ’é’%?&?ﬂ*&l‘wxymémﬁwo %Prsafhaa ia ‘a“@'ﬂ?c ’;gwna@ of
G

formul a (11)2 Methep,a halogllgroup suchygs;trifiu q"ﬁ‘ Such
filed on 20(fPURRIBARACS % Re1M)
As has been |e*gh?| Ol |boh§s fo%'}’;m k EF ol n-1 &%—b §%|ma5
systens ?5: SHeti B t he car bo

of acet yl'eni Caflpnaltfakin Ar@eﬁa Qge‘éﬂywﬁﬁﬁa{mé 1-p8 &giey1-
the | nvent i Ggodnd! }-Béine3-64né. o&yh pf'd'ﬁ}'@spe Sty
herein beforbgnzylgth;nggnd:@aoheﬁﬁg y{qpnyl at | on of an acetyl eni ca

ol efinically uBampiey otlafRéheb Hid! &iens, pRIPene/ SHeAYidiiend] 1ibitede, leﬂﬁﬁﬁheﬂ-paﬁéheqthe%}ﬁ 1-
present hd"lthﬁﬁtélﬁm-WéhUIZCB&ﬁnéM-Ia&t&%EGﬁloﬁeﬁinefah@ndﬁﬁfrh&&)d ation of an acety-

| enbeal |y or othefacetjienibily\or olsrmillyunssashtaiantmpaund can\bl both ag adsfylehs £ ah @i@fir, fongx-an
acet yl eni calahmple as in@!nethyrbuGsbiey2-yna- sat ur at ed conpound wi th carbon nonoxi de
I N the presenckeohsaturatedicapoesid reay e earhonylatetizlane endh theepresencaivbotier redutantssforexirhple,
known by t hdgdeogeh pria nucledphilic dampaund having @rembyablg dydregen atory.din examplect & auslepphdic komewn
fort he cé&r boedndsavingra r@apvabieiiydragentalomdna bydroxyl-centgininglcompondal | y unsat ur at ed
conpounds. Suchhygiost-eantaining cempord igjproferaklyian ginobol.ywetpepra cabppdlicacldf 1 eact i ons,
dependi ng uporfYBiohstusedmay ge afighatip.cygosliphatic o Aspmetic a5 mayeaFry pRa.as mpre Fubstifyiests. The
hydr of or ny| &P?'I?h”’ef?’ﬁ'éy S‘I'TPESSF Lo 2@@%‘ glomspef 'B?\e“"PHt WY henforgxample 2p alkapokg cv-

conpoun dfﬂi s :ﬁg}g ol °B gﬂra&?ﬁﬂ F'B\é"sm b%"'?ﬁ?&‘r BYpiF ‘FaF?:se(‘!?th?B’ﬂ'ﬂﬁ? PENPP gg
Wi th carbon & A mr@*éq?% "1‘2“59"5 Phely

ol efi ni cal | JEHS 1 Eg i Eioa E&ToBréBL b
acet yl ene. An & bl fj gj 339.%% il 3%3 F:fff ed
or unsubgt i fddb Ece&% é&XrG 558l uBMI setQIo gul&Bq

3 to 20 carly %satxgm Rdse, fﬁm redse, cellulob¥) baH aldo ﬁd“ ; uyd

conpound is sﬁa@imfdmeﬁaﬁ Skthyiehb §5lcoh 2%%%: t 4 thiiehegheb, gryeém2
to 20, espe@h@ibyex&ﬁdamB to 10 carbon atons per nol ecul e The

acet yl eni cal | yrhe procdsehdctirtifigto the préesemtbihvehitdh My se@amied sitiusing i wide driaty Bf carbexylitlacid® €
ace¥y| enic Eor ehraié, this Carbaylid acidsinaly beligngt, eycbaliphatic Wardatié dnd @Ry E2olé @ fio sab-

ol ef i ni ¢ bomstiteants/suctoksahiose nand inccomteytios with thegcelylenicalipadiotetiniatly unygturhted cogpeunps. €,
a hal ogen at orfarkexyliy agids prpfepably,usedrin the priocegs angerdingoto theinyentiomsinelugle thpbe coptaining yr tox y
group such &8 caskantatemy. Ongier merp prsbayylic afid grenph may beresentythusralioning various brrduet agdeoup
such as met ﬁbséydepardmapwp Rplar f5'° SQE@FPW The sarkoxsipgaids ay. for expmpleabealiege-
group sutn g%'b%"i caidaar ﬂFPé‘P‘FF "“&Hs 'Hsa&% forjpie acidy pagtic acid,propionic
hydroxy gro

5 (9!!! '§ %gg ' Prplﬁ‘zgé gapp;‘ ylic, acid, ?&rgg;:;a; I;g:c
d di ic api ic
bgpggt :mngeg B td(‘f'ﬁf‘ﬂ‘g c offlﬂfgt e E mggmgﬁgmg

lelc a
for exa
nay 15 e a nEt ene OI'IQ t r O a(t;‘:ﬁ‘ e. %kg'hq} bg-the
al kynes ar e Qﬁaoe feﬁ@éﬂf‘ﬁrsatﬂja@@m&ﬁlh )élréaa@l@d wli?h \ABBI' ahd Carbon monoxide, an alpha,beta-

2- but yne, ul?s%mal’da%arb i Rormba. MR IcHHIEIs uded Heledd\& water, Qﬁ&lb’lﬁ%eta‘ll Sftlr i ear
1, 7- oct adl Y B6ylicusidEk Rithed3if he&h&ae acié 1sRE & INskend of VAR, iR SlphalteB AN dNRated anhydride is
benzy! et &y N eormed TRe/HiPhe B \itsaiuialn BrodlekAdindigoTirtal re@NieSdeéring GioR &1a@eaction con-
propene, phayisaimpeyed, 1- butene, 2-butene, 1-pentene, 1-hexene, 1- 20

hept ene, 1- octlehae been-fauad thateatalist ystema @ccording todtiednveiition ane garfiquiaklg tsefutibethecarbbhye
acet yl eni caldtign af eipitd asétylenes with hydroxyi-edntaining eeinppuipound can be bot h an
acetyl ene and an olefin, for ex- anple ag in 3-nethyl-but-3-ene-2-yne.



The unsat urat ed corrpouhd may be carbonyl ated al one or in the presence of

ot her reactants, for exanple, hydrogen or a nucl eophilic conpound having a
renovabl e hydrogen -atom -An exanpl e EPfo 286 AMABeophi [ ic com 25 pound having
a renovabl e hydrogen atomis a hydroxyl-containing conpound. A .

hydr oxyl - cont aAdabriifigly; RV ESéHEKebdiaSpelt, a&embw infentich grovlaed a préGabor 86 préparation of an
carboxyl i ¢ afphélbetaPélefinially QRtiuratd 86paEd, Vtfich@brhiétinédeting Gl Sibtadbdtfhe Wit cafton mon-
aromat i ¢ an@xig@shd @hydrakyl@oftaififig Bompoufidii He liGuittphtise.in théifresah@@NDéartidhyidtion cokdlyst sys-
conpri ses upent as hafdinbeford descibedns per nol ecule. It may be, for exanple, an
al kanol , sa cy-Intlepaictsa ihé cathonyatipheatalyst sysBne is@refanablye paljediumcgtalys) ro deseribadigboloe
pres,,e I n manelyincatalystsysteny whicl copprisédsict s nay be 30 forned, depending on the
| & ratio ofe)emeladiuncornound, used. Exanpl es of al kanol s include nethanol,
et hanol 1- pr opanbesphineghgenpratfermula (). agt anol , 2- but anol , 2-nethyl - propan-1
- of , and 2- netAgPIaBasd.2- ol . Exanpl es of phenoI s |ncI ude phenoI
al kyl pheffol s, '&'&P?!G?FGF‘@'”&W@SZWE%?% 'Zi'"n‘ n. ot her
AR b ol qum,grsurab'e

WQBP’g’eﬁs
Cigars:such a'? ATt ﬁé’f %qrr?ﬁ'a?é'se T e
al doxose, go:r;ﬁsp ;TIOESOI' hm jophené-2,2- ar?d red oas U a:l;%
bonose. 3 dt’r"%ﬁ % gr:rﬁ” A e ag,t- tldtjslg "t sr ts i
glycol, 1 ylac br%fu a% honed e)'ﬁ'ﬁen %Qﬁ'tf Lop%gﬁ

1,8- hexanedregyt,. an-EQﬁndQ:EQEﬁ&?Nﬁ-ﬁﬁﬂfiﬁb&&nﬁ&&ﬁ-ﬁmﬂﬁﬁyﬁ&ﬂm I'nvent '0” may

carried out UthQQroéesWa&SrdM&fdtﬁHﬁfes@iﬁt ivEHEBYX YorivénieRtly éfcted i a teﬁﬁémﬁmla ﬁmgetJFe
car boxyl peC @6 d6 0B P0dr¢ iMpartiiBd fiofn, 2080 @l 18646, phat i ¢ or aromatic and may carry
oNe~gr nore Suihe pobdsh beebiding toMeGiverdidn is PRPRADY efdthd Bl MREBIE GtfoM A to'Totbar. Plassures
acet yl eni calnigyer &anl 100l bad mayibe adel \but shssgeherally betlomicdiipanativel tive dncictonntyof special ppdiatus
pref erably weneitbmentst he process according to the invention Include those
contai ni ng up The n2ler @t df te hpdrogisontdnieg @mpeund B tesambaturgted hydmcartdn gray ey beiween be
pr esent , 2& hwide fiinkscanil oqneratiy liepwithinthegeange o60.¢4¢1 tol800:1si r ed, dependi ng on the

mol ar ratio ofThelquanii2ftha @roup Ydlometal fthast eriiicah Preferakly, audntities peg\used withinsthenrepdecof
be al kane- 487 tod8y gempiomGrenpVilkmeta! aerimohd unsalyrsled|compod: ds.  Exanpl es of

car boxyl i ¢ aci e cspen monexideirequitad dor the pracess agrerdig ﬂﬂﬁ%ﬁr"l‘@'ﬁﬁq 'Baybﬁi‘bﬂ?t"}/‘? prec-
aci d, i sobutisaly ?}"%fer"b"d F°9 e'%rt&teas fon exampla P'F?P"&CTP%IP“’??" gl quantitioa

st 2%?: Lzaf;‘fg? fm *mgm ﬁ% Al oo R BT e a"ar*w:? :j%’%‘f“?;:;c

d,
o T S ﬁgé‘%x P % &Eﬁﬁfﬁﬁ% aﬁra i aﬂsm@%r&
nicdit rth&ﬂ'

aci d, nag5e| S c
It will be apmlﬁe‘ﬁ'paly 5%@&1 ﬁle'daﬁ Hk % d%r&%ﬁ%s@@&hiﬁoh@ Examples of qui-
hydr oxy!l - CORbk e bBtichRIFIRAbHEle H BohzotfRinbrieS, raphikqGRINES aHAGr tholklRbhed. Benzoguinones are

acet yl eni calpleferrdisepboitiip, edenemmrenﬁ.e aaodnaaadneele Wod 18 coMérithtly3HoRm 166,000 Fholes per
nonoxi de,  aigrafl afirPof BRIUAVIN WidtA(e.d pallAmS, Preftfablyiod 16.6)06b.i s formed. If an

al CoHol is US emhe invarttiarlil B iluSaEtET furtion bydth@ioBowig ERanbpis At e tin @sblecity” ab ey lid this
ester is fomspeeiicatibd and thegerdsamplds) icdetinadas (adh) x1100%, whemindal ¢ tifmalanquantity af acetylenically
al pha, bet a- orethetenically eatarated dompdendicenvirted iftatherdadired Tarborglateth sgnipeurd - and 3 stemds for d
product may theretal mgler duantitynéunsaturated compouhd thahktis hepniepayertadhEhertermciteaction timef refers to
di tions enplthoypeipd dyring whish reaction thkee piaice; asevidengedtly pdecrenping autaslavanressirp.and dass tdte
I nvent i off ac@MA§ER Ay indyciien Rerigikwich) may prpcefeibe eeaptig pRficd. | at i on of al pha

acetyl enes wi th hydroxyl -containing conpounds. 6 : r EP O
386 834 Bl Eé&#éngl Y, to a preferred aspect therefore t he |nvention
provides a pro ess fpr e arrzeit ?" a bet. a- oI efr n ran
e e r,, é;:t, %rr, K s
car bon non- mtﬁ ur rtﬁtastg in
t he presence o a car |on ca & tem as erer nbefore
described. Byxampeq N the process, the car bonyl ation catal yst systemis
preferably apaftadi um catal yst as descri bed above, A nanely a

cat al ystsssy peparativh bfdiin-B@{P2-pysid\t phodphine Pal | adi um conpound, b) a phosphi ne of
general fornula (T), and C) a protonic acid. 10 It is not. essential to

use a separ at Soatlaymtitally stirrfediufidnQE 2.5 § pliady (+pskiidgigLP inR0nidEtetrahydidHiirart) Booled to -80 °C,
was added in the course of 10 min 5.9 ml of a 1.6 M solution of n-butylLi in hexane. The resulting desp-red
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A’l argeée excess of the product or of one of the reactants, for exanple an
al cohol, can often forma suitable |liquid phase. In sone cases, however, it
may be desirable to'use-a separate FNOABARB3M4 By inert sol vent can be used
for that purpose. Said solvent may, for exanple, conprise sul phoxides and

sul phones, fsgiiitioR WadBlbwad & wartiBirdtin 6ot ard Gnalydis biiI2bIGHRY bystH NNIREMBw&Y it to contain
t et r ahydr ot hieqinbephige @.bdtylfi2-pyrid@yPLi(a8 ks @nly proesHofE-cbribairiy coripound (B):6)16.3 ppm).1 5
met hyl sul f ol arnhe sQutioRwistbded tb @b 20und a Selutieh ¢Fy1 13-g4-bibtiopltae inf10 mbteteshydisfaramwds add-
hydr ocar bon®dsihe mbxtute wesragaimearmedio-roarctaeperatyré, dheasslventsofets ®maevad In vasuo, and 25 mi of
met hyl acet atdisthyleitieriznd 10 rallofiedteywere akded OAftes103uin OF stirsings the organic layer wastsegdratedsnih the y |
ket , et hewater leyer wascextragteil with 19 mi of ehe@Theorganiclayerravere combiney apdthesalvent wagremgved
~diglyne), dlm%ﬁ [T repuifing tight- ligwg wasgnplyed byl @ and HRINMR a4 shayn to consist
N, N- di et hy & &1 indagetie)mbdyre,ef 2tppenyipyriging ansi{er-butyfif@ pyidgdds™ -2 ng to the
present invention is conveniently effected at a tenperature In the range of
20 fromf®0 Exe™Ae2 200 OC | n particularfrom20 "C to 130 QC. The process
according tq the, ' 3 pressure of froml1l
to 70 bar. P8 phrl"are general |y

L) %nﬁef:gg :r:ﬁvﬁgr%;%igﬁ« i i
y Y me

hydr ocar bon i¥e | 'tﬁesapWoE b rdtiB €
range of 0. Gaaded Ryl ||=Vwé§|soia Sb metal 1s not

critical. Pr efﬁﬁ@ﬂ}sm cﬁum(hstﬁs &mearoeumeiam md‘tnbﬁw&fwmpmspﬂ&; dndls0= Q1 1
gram atom Gpgupna.ﬂylphmﬂynw“mhe)of unsat urated conpound. The car bon
nonoxi dezg equi red for the process according to the present invention may be

used4 n a pErampidd cally pure formor diluted with an inert gas, for exanple
nitrogen. The presence of nore than small quantities 30 of hydrogen in the
gas st r eam iPsepamiibe of n-bu tert hogphine he hydr ogenati on of the

unsat urat ed hydrocarbon whi ch may occur under the reaction conditions.
general , 2t i sThometheq ¢f Exampleciwas rRpeaiedaencent ga'éﬁﬁml'%” Roltign efitbutyji in pentanewes
supplied is "Fﬂsis%stqaﬁafrfhesn-b‘&r'%leﬁ%tTh%ﬂnaf ag rsbubyh ity F-avtidyl) by NMR
catal yst sy$felytt &Eddmaithg to the Invention, and which may be re- garded as
a carbonylatjon, js the preparation of linear, alternating pol yketone

pol ymers_by merizing ole- 35 finically unsaturated conpounds with

car bon nﬁho¥*g mMmoﬁﬂngﬁéln%ra grﬁnde5|red the catal yst system used
preferably | es of qui- nones are optlonally
substituted b | es
are preferrgq %RQM f&ﬁﬂ; dhafdl e%&%tiﬁ&ﬁw W Im Mé Q
492 OUIO _

conveni egt | ¥ 35 latiériA65% W&l gram atom o
pal I adi um, 'Sreﬂt;grnaat; "3 rgm&)ld’ 5, 00 ) The i nventi on vm I I be

i | lustratedghamigidwer by the foll ow ng Exanpl es. The termselectivity" as
used in thi s specification and these exanples, is defined as (a/b) x 100%
wher ei n " amPreparaiivn ome(mmbxyprpnp)tz-mayt)pﬂoepmneal ly or ethylenically
unsaur ased conpound converted into the desired carbonyl ated conpound, and
Ebb st ands f orAliniagiptlationd werexiaeried eyt iniat ineryatmosphets (@itroges brgop)o Pgivents werb K ahddis-
been conver tiled priorfiecuse.ci8mi ofract:fM n-eutyllithiumesolutionfinsexane was addedhto 30 mbidiethyt #thes, apghthe h
reaction t akeduraywascacledia-487G.dehe atifreg ixpreas added indep caursen Romisutps aaoiitionof 4.8.9d
does not 45 W‘F@%‘"éﬁy" ‘i"ﬂ%t‘f’qr(ﬁ*l"']Sé'F’r eﬁdqum meerywssr“@emeatrmcr%m%

2.
period. Examiie: §°ﬁﬂ"?p Wigsy and thep jowared again tp pA0SE- The,
at nosphere & g t'°" ﬁ‘f%’a g 8 t{?figfﬂ Ssgb'ne tﬂwjgif(ﬁ@ yi;phogphine

distilled ulfy@m vents were
: th nfove mn
ot herwi se s oro }a ;

Ve F?é}ﬁo%d #V0a

8’ :
ﬁ:gd:? 3 %%ﬁ oy R
phenyl (2- oy SR im0 B *(m

Exanpl es g el duewa stije
di (n-butyl) g dgm ping b & e S T s

Y ofur coo was a
in the course IﬂihlsJJde?‘hQntﬁ'r-ﬁltyﬂﬁhmﬁi is ﬁeliéve@to%a%ﬂbdﬁtzl-tﬁdhﬁﬂdiﬂa Mﬂd'e'mnhﬂe&%l‘h% B
The resul ti Bgmille Rt Hfldylithium. Tren Ble 2BRidyARunTTdacksWith h-mRoMi(yHaNBtdsghie Wféﬂit 0
room t enger aimetidxyphRehgi(2epyadylifiiiuim sHosphlae (and b atbigyididey. ShﬂuNMRbmbmua theh tdaéts with n- _
cont ai n t he bpatabpide Bafiéra (itutyli4nethayphiend)(2-pynbiyl)psptidee onl y
phosphor us-cont ai ni ng conpound (6, = -16.3 ppm. The solution was cooled to
-40 'C and a solution of 1.3 g 1-bronobutane In 10 m tetrahydrofuran was
add-
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ed. THe mixture was again warned to roomtenperature, the solvents were
renmoved in vacuo, and 25 m of 5 di ethylether and 10 M of water were
added. After 10 mn of stirring, thd&P®3§asadd1 ayer was separated and the
wat er | ayer was extracted with 10 ml of ether. The organic |ayers were
conbi ned angxdnp es0l vent was renoved In vacuo (66 Pa). The resulting
light-yellow TTquid was anal yzed by 1H, 13C and 31p NVR and shown to

consi st of @reparition alxheliyl di@ipiridy)phibsphing € of 2- phenyl pyri di ne and
(n-butyl)2(2-pyridyl)P (8p = -1 9.5 ppn). 1o Exanple 2 Preparation of

di met hyl s§2- pyrAllahahipylatiosswerervarriachalit imat ingrt aihesplydre (Aitrpgen pdygon)oSaiventia were dried end dis-
net Rgd of Efiladptie to usevi6 mi efjad HMaebutyilthieysolutidn it hexane ws addeditb 40 mbdiethyf etientahd/the |
“In di et hyl emtiure wassoqladdel-49 BC. T the stistadi mixture e added) inithel cpursesd RUmingses a salytionf B2 g
| odonet hane 2ibresoppiging)ip 16 pbdietihvhetass during dhis apgigion @a@m’ﬁﬁ“ﬁ maRlkapt at i SC Afigy the adr

f t hy| ) slitign. he temperptyrpwas rpisadya - hergfoss minuins| apd HQ*H%/‘P Yfign
Phe' appr i %?g‘afb %P%Pwﬁ'f%ﬁ%‘ﬂ mﬁ W quqwagn'”
'PE'?P ?éqq lrrmg | IOE? ane Ia rwasseparated

i sol at ed by ’?Y’ "faérﬁed"? aetand g, o
-41.2 ppm( .
(et hyl phen me?a }?W? s m c'uo.%’ﬁ ISt Qggnl {:ﬁ;"ﬂ? o
tert-but?; ﬁ%& Qgﬁ ﬁlfs cﬁaﬁid% a1 gvagnreé g’f"ed
except that g soI UPI on I N pen‘t ane S used
i nstead of Qe ﬁoutyl Li solution. The fi naI pr oduct was identified as
n-butyl t- bU‘ryTEEZ' pyridyl P by NVR analysis (6p = 7.4 ppm. Exanple 4 30
-Prepar at i on pebarstion 8t iyt metiitfylafd)by Bitstniiation 6f pldpPne Bl Medandl Exanpl e 2 was
repeat edzp except that 1.91 g net hyl (Z-pyrldyl)2ZP and only 0.7 g iodonet hane

were~sused. WOriettyl ishadgaRiwal frépared akfoldws| 2300 miinbghesbally strsaabtytioy Giagtyliol B\ilreg-
phosphi ne, steregitradesark)nutotiave wasisucsesasly filédelth 0y028Inmbliphlladium{llhacetaet minal lbdtyl(4-
(Sp = -41. 2 methosyphehy()}@gyridyl)Bhofphinp,c2 raimol prol@hesulphonic acid, 30 mli methano! and 30 ml N-methyl-
n- but yl (4- meyrtetidopesaivent). Apwas pvacudiet] frquitirsaplaéiave, wherbupon2G minfibreryneyas added: Subsewnentiye d
out in aff i mehan menqride wisdntioducer be 2 pregsure ofr60 hargibe jutocBys] was praled aRsiheatett th @ tsmperture
di s- till edo0irGhftera reation timgofi 2 'E!"SEFQQ“BMW'BER%WPP@F?P%WP%@F'M bymeans o gs&ane
was added t fiauidghmmategraphy The seleqily of tha-ranversian ofipropyie fo mpliyl reethgprdafe wes found tothe98.9-
the stirred % thp megp.convarionate was qaluiated p,be:20.003 mo) propypeigramatomPdiawr it i on of 4. 6
g 2- brompyE|d| EE in 15 m diethyl ether, during this addition, the

t enper at pt at -40 OC After the ad- 45 diflon, the tenperature
was raised },%-. Ut ©S L gllowered againto
-40 oC. The-—tesSttrtrng Sortutror—nas—acduet a—cootet—=40 OC) sol ution of

7.6 g 4-net homayhst}sp%(.@a Bytr,,) L}onmm &si N 30 M THF. The m xture

was war ngd to g Mils ts
were renmoved L‘gﬁ,ﬁggbging%ter (5'5 ™) ﬁ%ﬂ%ﬁ Slr"ﬁwgéd;ﬁé’ gﬁ?‘e eny?@%yrﬁmp“&n

added. After mmdmﬁteﬁ,gerym,g%guﬁocsﬁsh“bﬂsuct he di chl oromet hane | ayer was
separ at ed. Tﬁuasemwwof the 6riversiasof @robyne & Réthylinkthackytdte wis fdlind 0 ®8 ©9.0 RS while the mean

di chl or o- 5GConvérsibrivate &vas édivalated B8 HEZ,500MRL propyRdgravidtsn Raodt. ned, and t he sol vent
rems¥ed 4#n vacuo. The residue was distilled, giving 4.7 g (60% of

(n-but yl') (4 ComparativefoperimehtX 2- pyri dyl ) phosphine as a yel | owi sh I'iquid. The
product was characterized by 31P NVR. 6p = -14.9 ppm In this experinent,
n-but yl | i t hi urfxmelekwvasdensgted, sutwith the follgwing diffetepepsopyri dine to afford a

m xture of n- e |'93"1)'|'SGWEFGP"SE?¥U‘(%PW)PgP’!'Wet“ﬁPM "'Fﬁ'@ﬁ(ztwyﬁﬂhﬁﬁﬂhi"ﬂ)ﬁﬂ‘ﬂ i t hi um

reacts with 4b ?ﬁ’ﬁ_ D fimesyas 2

4- met hoxyphenye & ‘Yﬁ ﬁ‘P sﬁraﬁ'@z hile{henean
li thi um pho ?égﬁ e'}" meﬂt an aryl group
(n-butyl ) (41 "t°£9‘15'§9 %fi’ﬂ"}*’pﬁ%‘? © & enefici eﬁ* 388 834 Bl

Exanple § P tion of met hyl dl (2-pyri dyl )phosphl ne 5 Al l
mani pul atio% carried out in an inert atnosphere (nitrogen or argon).

Sol vents we PRpdlitof 8k pripidnitl Arhydride by carbonylation of ethene and proplonic acid

Propionic anhydride was prepared as follows. A 300 mi magnetically stirred Hastelloy (Hastelloy is a reg-

85 istered trade mark) autociave was successively filled with 0.1 mmol palladium(ll) acetate, 4 mmol butyi(4-me-
thoxyphenyl)(2-pyridyl)phosphine, 2 mmol p-toluenesulphonic acid, 20 ml propionic acid and 50 ml anisole (sol-
vent). Air was evacuated from the autoclave, whereupon ethene was blown in until a pressure of 20 bar was
reached. Subsequently, carbon monoxide was introduced to a partial pressure of 30 bar. The autoclave was



tilled prior to use. 36 M of al .8Mn-butylllthiumsolution in hexane was
added to 40 m diethyl ether, and the m xture was cooled to -40 "C. To the
stirred mxture was added In the cobP938&I34Bd ni nutes a solution of 9.2 9
2-bromopyridine in 15 m diethyl ether, during this addition, the

t enper at ur e sebibd akdHBtedtd a tefPeratiire of 8D 02 Aftdr BRadidn tinfbl of § Holrs afoh €C 4 PBFNRENDE thé neMS
rai sed to - yaddnalyded py médnesigad-Nyuil clirbrididgihy. TtivdeledliGity of the\Ehdrsich@Bdtifent -pfipiofic
Asol uti on 1@nhydride vad feundad Iby i9discHh) wiile [the fplri banvérsionl katerivasd batdulateld te tbla €300 wisb
added t o t hetheteigrametdmiAdhowrr e. After the addition, the m xture was warned to
roomtenperature, the solvents were renoved in vacuo, and 50 ml water and
50 Ri. di chl ExameetiBane were added. After 5 ninutes of vigorous stirring, the
di chl or onet hane Iayer was separated The wat er Iayer was extracted with two

50-nm port | Biegarefion ofi et propiopats * plion0f otk “'ns vvere com b| ned
and the sol vent reaned in resi d e, mas d s _
(68% of “met h °‘ P, WE t.“atfﬂg'

pr oduct vvas %er a"'da Hggi %ﬁ'ﬁ;ﬂon
of met hyl rng ét,,@zwa EB 4P RS W e sl g R
met hacryl ate was prepared as follows. A 300 magnet ically stirred

Hast el | oy lloy IS areg- istered trade rrark) aut ocl ave was

successi veI d with 0.025 mmol palladium(ll) acetate, 1 nmol butyl (4-

met hoxy phenplepdrstioR ¥ital iifdsr Llﬁhﬂ@@d?&uen@%erﬂénﬁﬂ' quRBRSdshRiRgédtandci d. 30 ni
met hanol an met Nyl - pyrrolidone (sofve Was evacuat ed from
t he aut ocl ave Arnéag ity Clettighe aﬁ:owiéawwmﬁsﬁmws Rpson R Bichily stirded HagiélloP ON
nonoxi dezowaabtalioy BAUaRtbrddarade Hdrk)atidtisve Whs éhdrgbdwith a Bbiation of SDInfmethavioFant @ aataight
andwFeat ed &ystem dompising At 1umraol PallaBim@Cacetfel 8 I budyi(g-iriethtxybtien)(Bpyridyl)pHoephine, 21t
50 0C a spemmnigrioladnesuipbordmatideanil 20 mas! pereatogginxaie.Ar wae evesuated frgm she alfocjaviedwhere-
chr omat ogr audey ethifeavas bibwrcin Lntil & gressare of 29 berwas esedlied.rSubdeqyentypsarton monaxide wed intro-
met hacr yl at ducegio afpantial gressyrené 3‘!9'8“’ Jhegutaslave was seriedrandipatod toatemnerture of 110 “EoAfter
cal cul at¥d e teagfien thne efGhours it 14 {')’-E the eslymegisationwasrerminaled by @gling foraem femperature and
Preparatio nﬂteﬂ fehﬁi'ts © PFASSURH Ee t"@f%y'e%\a%w off; vasfiedyyith metb d gried imeeyah ol
Exanpl e | @d"‘eB‘E’P Pﬁ"‘? PR@VW"I%W‘W WWW&‘FR? $ad the Y'e'én)"’”’tq'n%
i gand usedg (iﬁymeansof“’C-NMRa alysis it
buty! (4-get gﬁ% M °’%{ﬁ‘lf g slorpqtgp sructure and

t enper at Gre e‘g eI ectivity of the conversion
of propyne to rrethyl nmet hacryl ate vvas found to be 99.1 % while the nean
conversion pafe was cal culated to be 12,500 nmol propyne/ gramat om Pd/ hour. <
40 Conparative sExper| ment A Exanple 8 was repeated, but with the follow ng
di f f er engesgiafins fo thel follWiAg usadaaaﬁgsm%ﬂln@%ﬁm ¢y INLPhosphi ne instead of
nmet hyl di (2- pyri dyl ) phosphi ne, he reaction tinme was 2 hours

i nst ead of 4.f 2a &iiystsystdh Rhicdompiisesii ty of the conversi on of propyne to

met hyl met hacr y lapd @rougll néteitdmpoand)endd8. 3 % whil e the nean conversion rate
wag cal cul at ed bpaibenofhoSihhestibrmlaopyne/ gr amat om Pd/ hour. The repl acement of
an *afyl 4group by an aliphatic group in the organic phosphine appears to
have a beneficial effect,3 50 Exanple 9 Preparation of propionic anhydride
by carbonyl ati on of ethehe and propl onic acid Propionic anhydride was
prepared as foll owsg2 magnetically stirred Hastell oy (Eastelloy is
a reg- 55 I stred trade mar autoclave vvas successively filled wwth 0.1

| |¥ad | t at

ey oo '(g:gg rafg aley i Bﬁtwaé m 'Em ptonalys «ggﬂﬂg;g;

glrjg)glﬂog{/g aci ' nal tutegc: ense § re, ang\g |n e n 3’5 "§°f
‘?ﬂt)' e vvas |n @dpl?ce g%ll par

reached. wSubsequent y, car |a " pressure

of 30 bar. i’.he«auyacdyawas/mn& in aa..EﬁiQ.BSﬁ&&éEﬂan&malgedp ReVilg Rt R412catbéh atoms.
tenperature of 900 C. Aftera reaction tine of 5 hours at 90 OCa speci nen of

t he cont entd viscstalyptsysiemead claimediin claim 1 grfclaim; inwhigh At igast bneoftha ring atoméigan infinenitrogen
sel ectivity ofa@"e conversion of ethene to propionic

B4  Acalalyst system as claimed in any of claims 1 to 3, in which R2 is an optionally substituted pyridyl group.

5. Acatalyst system as claimed in any one of claims 1 to 4, in which at least one of the ring atoms is an imino
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anhydride was found to be 99.5 % while the nean convers

cal cul ated to be 300 nol et hene/gramatom Pd/ hour. s Exa Uﬁr"ﬂg"@

of nethyl proplonate by carbonyl at ol 38§84 BAcne and et han’o

propi onate was prepared as follows. Exanple 9 was repeated except for the
di f f er enceseglpdand Beatadito atemprsature of @R%C. Afthd @ thadtiontinsenfiS hoiirs o129 *C@spetimen abihe cntepts
aci d and Swsmhalysed ygheans of ges-liquid eremajagraphyy Thegsplectivityof/be exnvatsiosfof ethne tacprapinic
met hyl pr G9hxstige was\fpund & kel 98-8 ‘bewitdle thp gpan, ponversiem teyas, calgyialad i) hen300amel
was cal cul Seagforrmatem PIInp| et hene/ gat Pd/hr. 15 Exanple 11 Preparation
of a |l ﬁwejg al tirnatl ng CO et hene copol yner using a qui none-contai ni ng

cat al yst al ter natl ng CA et hene copol yrrerwas prepared asfol | ows.
A250 m : y, |s a registered trade
mar k) aut oet nmet hanol and a

catal ysj sysjy i repa ow s/ répbated for the m
oyl 13 wm %’%9 i}gﬁ%ﬁ%@@s ) &MW catmson,

and 20 o eRedaQIREAN Bpsafatevmsliouw@:s b6 YRS YHAE 4 rnsaaa &ohee.@dht:aalvae/&ncum(e@{o%
upon et hergo wlretdeheydi Plfr, Uunt il a pressure of 20 bar was reached.

Subsequent |y, carbon nonoxi de was intro- duced to a partial pressure of 30
bar. The ®Eiaepgéave was seal ed and heated to a tenperature of 110 OC. After
25 a reaction time of 3 hours at 110 OC the pol ynerisation was term nated
by cool i nPrepgratienafeti wating €Oketivne ¢ppelymer usiags quinotswnignipg eatalyst The pol ymer
formed was filtered off, washed with nethanol and dried in vacuo at room

t enper at ur e. Alinsan, @@tnewlt‘ﬂeﬂynmomlmr wesprepared axfoligws. A 250aml magngtically stiredtaptelon s
100% &hd (Hertellgy inp Fpoipigeed Grads marlg putedayg rgecwthasliion af 90dnl methanohangd g cptalyd of
30 9 copom?f’ Hﬂa‘MP1 aﬁ’i%m(!i’r a°f*3 mah%H éf'?fhP’EYPmﬂx%@ﬂ“a!ﬂ)P?@Hw ?hat
the carbo HZF?;FQP@ avaFﬁ'ﬁ‘Pé’é’Pmé'f“[aé'Pﬁa‘ter

; Saiil
II'I

struct ure

ing'to

C ai ns 5’35 a arzb 'ei ar ‘iﬁﬁéﬁ e T,
N1 A aig% 93@21 eh ) ddﬁs%mu& t
and b) a le ﬁjc%cﬂl {s@%‘ﬁ%ﬁ@ﬁ@yi@ﬂ as 0.9
al i phatic @5,;3%5 &Jrreg;!oﬂéhlib to e&ﬁ&i@é%@ %op’ai}m P By'nte. nYease- 7 SdcL lysis it
aromatic Mfal tHat 86 Sirtidn FidNdx¥E/eterd cobbiyimeF Srerated ad QEneMlhé‘rhatﬁ? stR@mlan@ne
is ni t@@geﬁhrefamb&k.swufuhmmhamﬁm@ coxe Pt i onal |y substituted, larger
condensed ring structure, and R3 independently has the neaning of RL or R2

or represents an optionally substituted aryl group, or an acid addition
salt theraiims50 2. A catalyst systemas clained in claiml, In which RL is
an al kyl group having fromI| to 12 carbon atons. 3. Acatal ystsystenas

cl ai ne& | rClaimsifor the delitivdna1Contracting BtatesztBE, B&sFRRB,dT, Nbhe ring atons |Is an
imno nitrogen atom 4. A catalyst systemas clainmed in any of clainms | to
3, in whidh Rzaplystgystemwhicheamprisessubstituted pyridyl group. 5 A catalyst
system as cl ai REProur ARt femRoEndsfng s | to 4, in which at |east one of the
ring atons |s 2@ MoppRigsPipe offorpan 386 834 1 I
1011111111111 L1112 1 1ill sealed and heated to a tenperature of 90 "C.
Aftera reaction time ofgl5 hours at90 OCa speci nen of the contents was

anal ysed by neans ggs-1iquid chromat ography. The select|V|t¥ of the
conversion of eth g. oni ¢ anhydri de was found to be 4475 % while
the megh conversion rate was cal cul ated to be 300 nol ethene/ gramatom

Pd/ hour. 8 wherein R represents an aliphatic hydrocarbyl group, R2 represents an optionally substituted aromatic
heterocyclic group having 5§ or 6 ring atoms of which at least one is nitrogen, which may form part of
an optionally substituted, larger condensed ring structure, and R? independently has the meaning of
R! or R2 or represents an optionally substituted aryl group, or an acid addition salt thereof.

50.
2. A catalyst system as claimed in claim 1, in which R is an alkyl group having from 1 to 12 carbon atoms.
3. Acatalystsystemas claimed in claim 1 or claim 2, in which atleast one of the ring atoms is an imino nitrogen
atom.
55

4. Acatalyst system as claimed in any of claims 1 to 3, in which R2 is an optionally substituted pyridyl group.

5. Acatalyst system as claimed in any one of claims 1 to 4, in which at least one of the ring atoms is an imino
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Exanpl e 10 Preparation of nethyl propionate by carbonyl ati

nmet hanol 10 Met hyl propionate was prepared as foll owsﬂ!gnim mmym’ Q
repeat ed except for:the-difference tERH3BEBB4RT net hanol was nskea :
the 20 M proplonic acid and 50 M anisole. The selectivity of the

conversi on of gitréi@R Gtoih Whidkk Beparadt Grh e Phadphubus afoiby dnd RIdgIR dfbodatdm. Whi l e t he
mean conversion rate was cal cul ated to be 200 nol ethenelgat Pd/hr. 15

Exanpl e 11 ® eﬁ&?@ﬁ%ﬁemﬁsdﬁmﬁma‘ﬂim@pb&hh’aﬁiﬁgz-wdﬂﬂtﬁ‘we copol ymer using a

eth
Brepercisos ol g A e it SR S S e,
IS aweqi stered® e mar ve was charged with a solution of 50 i

net hanol ang, aagabipk ¥;§iemsa¥%lfaﬁi% MORPber BaImE 1 b ﬂﬁmmcn@lelawpw&éﬁu comRuRii€a 3

mol  but yl ( 4- npénbduny @apedal) ( 2- pyri dyi ) phosphine, 2 mmol p-tol uenesul phonic
~acid, and 20 nmol p-benzoqui none. Air was evacuated fromthe autocl ave,

wher e- uffon 9et Acaialysheystetn la® olpimedin amtane ofalapnsésm&rv@icboon@osebapromis asidached.

Subsequentl aépgo%gf intro- duced to, a rt| rgég%e_d%p%
bar. The aut y r
25 a reacti ondY?rf?ﬁphﬂng; égs@’%"ﬁ? "°?9dt"€hg;gb‘§$% 5?'\'"8h was term nat ed
by coolipg 4 ApRBst RFRE prabditen &'&%&sﬁiﬁﬁb df kRl 83 Aefind@inRIaRSOlSran add'SidieH 4ET
formed was fil thefesidvtithicompiesstesdiingialphosphdridrddmboundist fétniigd I N vacuo at room

tenperature. The sel ect|V| ty of the conversion of ethene to copol yner was
100% and the yield was % g of copolyner, corresponding to a nean rate of
30 g copolyner/g Pd/ hr. R? means of 13C-NMR analysis it was established
that thezocarbon nonoxi dellet hegg copol yner prepared had a |inpear alternating
strweture and 30 tMerer®cRonsisted of units of the fornufE)co (C2H4)-.
Clains 35 Cains for the following Contracting States: BE, DE, FR, GB, IT
NL 1. A catal y@twhwylt kepresants elther ® mpfaljatamor algavieg aiympergroyp prd R?mrle“dmmm of
and b) a nmonopRb Bﬁ?ﬂdr'?'é"ﬂhaﬂ%HPWBﬂ'aéﬁQ!P@P%'"d“!!e"e’am’m'!ﬁ 45 wher ei n

represen®s an al |phat|c hydr acar bg/l RZ('P')e resents_an tlonal ly
substituted arByfeEiW e QMYET F%}S 59‘1"}9 %Fm’ﬂ’ﬁ“f’ﬁg ’%DE%H’L‘S'B?“’WFI'P%
at |east one i ¥RHkA ydgjlo B'b?“'l' '"%ﬁa'btﬂ‘f’?%nal |y substituted,
| ar ger condeﬂsmuwamws&gm aamq 3y dnB RGBT, oo B Sonithion B3 MafibniEdy 1

or R2 or . repr eg&ifimcafuiditlrated &mipsundl stltut ed aryl group, or an aci _
addition salt thereof. 50 2. A catalyst systemas clained in claiml, in

whi ch R1 i s1&nAprbdegd forgieaporlyiatidnpfpniacetiianically or olefinicaly dnsaturatbdxtmpound, which oomprises
Acat al yst syst erendisg an aetylenicallyor dlbfinicallylunsatugdtet comfbund withclrbaimanbtidedsthe presenée df he
ring atons is amﬁlmqmemiasdeﬁg@mwomofdalmmm al yst system as cl ai rred in
any of cjsali In which R2 san t I on ubt tuted

group. 5. An%a@%?yﬁ as, ggucﬁ %l % ic 'rf’t? at"’te ﬂm“ifiﬁ pre-
whi ch at | east PEFHPY §32CnA 8N pIpR oyl gig e ‘éa'ba?ﬂ B ani# PP‘BB@?\"%TPBVH whi ch

|'s separat eds,f & pBesdiss e Emﬁn‘r’ﬂ A Which %Wﬂﬁhﬂwﬂﬂé E}Gpaﬁﬁrb?%gc PHBynOwittfdar-

catal yst syst epgh@onsdddiah®fethdiolC! @l M5, in which R2 1s a 2-pyri dyI group. 5
7. Wcat&lyst systemas clained in any of clains 1 to 6, in which R3is a

pyri dyl grocmim&forahddeliowing Contécting Steté t E®al | y substituted phenyl group. 8.
A catal yst systemas clainmed in any one of clains | to 7, in which the

G oup Vill nfetsbtataystgystem grhictscompisaé:l adi um conpound. 1' 9. A catal yst system
as cl ai med i n amya Greep Wil metakdompouttd,tand 8, whi ch conpri ses a protonic acid..

10. A ph8sphi ne bbs mensphagphinejof faunultef i ned in claim 1, or an acid addition

salt thereof except for nethyl-di2-pyr- idylphosphine,

di met hyl - 2- pyri dyl phosghi ne and n-butyl -di - 2-pyridyl phosphi ne.

I
% R:—p—=3? (1)

wherein R1 represents an aliphatic hydrocarbyl group, R? represents an optionally substituted aromatic
heterocyclic group having 5 or 6 ring atoms of which at least one is nitrogen, which may form part of
an optionally substituted, larger condensed ring structure, and R® independently has the meaning of
R1 or R? or represents an optionally substituted aryl group, or an acid addition salt thereof.

2. A catalyst system as claimed in claim 1, in which R is an alkyl group having from 1 to 12 carbon atoms.
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15 1r. A process for the preparation of a phosphine of jj
defined in claim 10, or an acid addition salt thereof,: w"'mwwfmﬂﬁ’m
reacti ng a phosphorwus conpound of f GPAABRSRES 20 Cox ooy o -
3a tl in which ML represents either
a netal at ol OAcdalystsyster 8 cRinfEdinRlainflf o tléim 2 /atwhidh at Isastdnd Tl the firatoms Rah infindRitroden

R1, R2 and R3, atii h an appropriate conpound of general fornula 25

Mz-Ri (111) in which M2 represents either a netal atomor a | eaving atom

or group and- RAsatplsbevetemas daimerin any etalairerchto 3 fin wich Rids appriorlly subgtuted pyridyl group.

fol | oned sby form % an acigiad ition°§ |.t %greof.. g1?|2. The ‘ﬁ’se of a .
; y gne m which at le one ing atoms is an imino
catalyst syt Rl ofeim B oo |l ohens ol o
carbonyl ati on Of ~an acetyl enrcally or olefinica %/ unsat ur at ed
conpound. 13, AchapESsemiadbihiRed ik dbkiy) i which R7Ys 2b-paidyigres.y | enical |y

orol efinically unsaturated conpound, which conprises reacting an

acet yl enf%al?l y Acatalpst syistensias gleimpd inasyaf glaims d do & vwyhish Rélis wipyridylgraub.an akyd gowp et@ni n
t he presence oPptignalinsubstijuted phenykgroupas defined in any one of clains | to 9.

35 14 A praqcess as.clainmed in claiml13, | i C P- uns rated carboxyl|ic
acids or def v%ﬁ@ﬁsyf'ﬁ@ %W°§W€"‘b?"89}%seﬁ°%“Y’E@?lei#ﬁ'p%}j'ﬁﬁ%ﬁ%"pﬁ‘@gﬁﬂ lie
with carbon no g GEnRRUY- o hydr oxyl - cont ai ni ng conpound. 15. A process as
clainmed in gl ajydh stQm‘UQHSiReJTﬁEJCI}«YJne BrlalhRCI 8y B, Whieh bopRées B phofic B¥d." €act i ng
propyne with car- bon nonoxi de and methanol. C ains fpor the foll ow ng

Cont r act i ng 16t AtpmreskJorthe prepedtion of atphaspistesatforvinilaha datingdrin dais 1, ax)an acidGaddition 84t | |
met al conpoundthewmofcexdept for methyl-di2-pyridyinbosphine Slinrethyic2-pyfidyipbesptihenaridd n-butyl-dif2-pyridyl-
(1) wher & n R1Pphasphineswhighsomprises regstingtaj phoshadvarompdypd offorould, R2 represents an
opth-énal |y substituted aromatic heterocyclic group having 5 or 6 ring atons
of which at |least one Is nitrogen, which may-form part of an optionally
substituted, |arger condep®®d ri ng structure, and R3 independently has the

meani ng of Rl or R2 of rebrese:pts an optionally substituted | group, or
an aci d #ddition salM +hePesfR* 2. A catal yst system as ¢l ai in claimal,
in which RL I's an al kyl group having from1l to 12 carbon atons. * EP O

386834B1 SI s I |
clained in cl agﬁﬁfzﬂﬁgﬁ%ﬁgﬁmﬁ ﬁﬂlﬁibémm@fg léa%%ﬁﬁf,ﬁgﬁg&%@nﬁf%tﬁ ?)Q%;f; ssgﬁw}mrﬁr no

nitrogen,atom 4. A catal yst system as [y maql,“,n any of clainms | to 3, in

whi ch Rzml an @Rhick MRlebrésents Bftel 4 MbtA GtoRor b RiVingdidAHb? grotip and Ristepréabts 18 femaliddr €M
as claimed in gy, reRRd RE ogtibridiiyWBilolved 1Y fékmin Bn ¥4 dabiihisalt ®@sdr. one of the ring
atons is an imno nitrogen atomwhich is separated fromthe phosphorus atom

by one bri ddi-nTheciae ¢f o catalystaysterfas claingeg incanyanie ofclaimsd o % the lcarbomplekion of ap keelylenBally i n
whi ch R2g5l s a orojsfinipally insgfurglegycompgund.7. A cat al yst systemas clained in any
of clains | OG,iﬂV\{fl'liCh _isagrid] roup, an .al kyl group an .

(i onal Ty hpeppseati %}W‘ﬁgb‘ﬁ‘ h e bkl i A
gﬁel g?acl gi ns T”ft@;’s?‘ao?w yﬁiﬁ i yﬁl@u@gﬁa com i\'wthc mongx esni{ée Brgfe_noeﬁny

: gystem gs defl Mg . :
| adi um corrpoungif=a Sem &S cegt al'ys °g‘§/9ste'ms§§°%l ainmed in any one of clains 1

t 0 '8¢ wh#och 18.0APlobes&ss cRinibd MlcRikt 12, A Whih a.flbhsattralol QARRHS adide br deltives MBrRbIAFe o
of a phosphi nepdéd Hy@éadingan hlplia adetjlénsanth tamon idhdXidd and hydrBxyRédntdinfag Boripodia. sal t
t hereof except for nethyl-di-2-pyridyl phosphine,

di met hyl - 2- 44 Adspreshasisimeddn qgire] 13, injwhicly methy! mothappyigtaly prepapedl by reacting propypéwithecar-
whi ch conpr i seRonmoagtidesgd metpasgls phor us conpound of fornula Ra 25

| 4 3a . (1 in which M

represents &;Iett her a_,rrtrlat al atomor a leaving atomor group and R2a and R3a
represent twategtanspriche

Patentanspriiche fiir folgende Vertragsstaaten : BE, DE, FR, GB, IT, NL

50
1. Ein Katalysatorsystem, umfassend
a) eine Verbindung eines Metalls der Gruppe ViIi, und
b) ein Monophosphin der nachstehenden Formel
§5
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R1, R2*and R3, with an appropriate conpound of general formHa-30
M2-Rat (111) in which M2 represents either a netal atom or ‘] | eavi ail,atom

or group and Ria represents the renmBPRA8E8¥BIR1, R2 and R3, Hm””",
followed by formng an acid addition salt thereof. 11. The

catal yst systemas clained {n any oneof clainms | to9, in the carbony atfon
of an acetylenically 35 R* or olefinicall y unsaturated conpound. 12.
Aprocessforthe carbonylati gn of an acetylenically orolefinically

unsat urated conpound, gehich-cogfori ses reacting an acetyl enigplly or
olefinicdl ly unsaturated conpound with carbon nonoxide in the presence of a

catalyst systemas defined in any one of clainms | to 9. 40 13 A
process as cl ai radgr qinSgureaddipnssalz qwowmmeﬁhemr I"'ngﬁf G'P%“E‘Hem 'F‘EfoiERPEs
or derivatives t'??é?“épbez%'F%g b@""’ sé‘B‘t' }SFRS

carbon nonoxi de %3RP " da ga“"ﬁ! el :F % s“‘:sm“'
clai med " cl a| A sie §}r el gy "Pé%['cﬁ ]
propyne with car B%ernﬁﬁg?a 'fPe Ylepdirvidryepe I§at ent anspruche

Pat ent anspr Qche:nfr@auyéawrgaaﬁ%mﬁm%aa ratht, imRbelchéR! i J:rBAIk%mpﬂe-ﬁnit N2 KeRlent -
Ei n Kat al ysat oggitgidneiflist.Unf assend a) el ne er bi ndung si nes talls der

G uppe \/\, |, und b) ein I\/bnophosphl n der nachstshenden Fornel 55 12 * C
L M S R1L 3R2 Ein Katafggatorsystem, wie in Anspruch 1 oder 2 beansprucht, in welchem mindestens (elhgs dsr Rioker

sin Saureaddit ﬁbmsslalnzmcﬁlobwffatp'nlst‘\el cher Fornel R1 esine aliphatische

Kohl t b d b | | tit
Poratone SRR eSS RL  ha
ni ndest ems ei n® 24 té"f wel che auch Tell einer gegebenenfal I S

subst t u- 1@, En Katalyéaﬁﬁyﬁéln gﬁe%&ﬂ@ln&ﬁmmiﬂeﬁetﬁfbeﬁsmﬁﬁ litbeicHém MRlidatek ddiids

und R3 unabhangér@ingatSmésislifiHolsaekstéfidionnidt, &td AlirciEin BridkeREHienSibfonDIRE 86 PIREPHBL- | S
substituierte Abmwlgaredmme | et. 2. En Kat al ysatorsystomw e in Anspruch |

beansprucht, in welchem Rl eine Al kyl gruppe mt 1-12 Kohl en- stoffatonen
lit. 15 % 6E FRinkglalx$ajossystem snysitl emprum 'ébqanspmmqom welhhem RBebe Z-MQmmiﬂc ht, In

wel chem m ndeste i nes n one e m no- | ckst fat om1 lks
Ein Katalys togg'%%?g W’,;% 8 ﬂ'@?ﬂ 'éh°11 § chem, R® eine
wel chem R2 ein Yarrent p'f[fdereneg% s%l?sf'bé'er ‘b"lpﬁ elet. 5

EOn Kat al, yS @l OEfXadafysBkora{stim, ik ih Fr&ﬁ&%h%mnﬂﬁﬁchéﬁﬁ%ﬁﬁﬁthl ifweidhar &8 VekBiliung | N

wel chem m ndes bgaMetlif s R ?eﬂmlgapgmm%mmmﬁbgg Stic offatomlit, das
durch ei n Brucken- Kohl enst of f at om von dem Phosphor- atom getrennt It 25

6. Ei n Kat al8ys &inKetelysatogaystemiwiz in irgesideinpm der Andpriishen’s8 pravephicht, weichesduBérdsm ¢k pet-ne
2-Pyridyl gr upptenis¢he Sédre urifaBi. Kat al ysat or syst em wi e in irgendei nem der

Anspr Cchgs 1- trjucht c em
Sl e e L A
wel chem di e VeF rf’g eines Metalls der G uppe \/ Il e.ne

Pal | adi unvenpi Bl weranhed zurHerstelibrg efiias BHodshAE Mt SarFbaMEl (1)\Whwib h AnSEHEIRA0 bR oder

derArispr @che leifesEiaasdaltibiabizes ditthCliisshd JRFABIILIESIRE PRIsBHiore NG aer radhsteRen-
unfalt. den Formel

R2a

yl——p—g3a . (I1)

inwelcher M entweder ein Metallatom oder ein sich abtrennendes Atom oder eine sich abtrennende Grup-
pe bedeutet und R22 und R®a je zwei der Gruppen R, R2 und R3 darstellen, mit einer passenden Verbin-
dung der allgemeinen Formel

M2—Rta  (fii)
in welcher M2 entweder ein Metallatom oder ein sich abtrennendes Atom oder eine sich abtrennende Grup-
pe bedeutet und R'2 eine der verbleibenden Gruppen R, R2 und R3 ist, und gegebenenfalls die anschlie-
Rende Bildung eines entsprechenden S#ureadditionssalzes.

12. Verwendung eines Katalysatorsystems wie in irgendeinem der vorhergehenden Anspriiche 1-9 bean-

13



odor oin Saureadditionsal z davon, aus- genonmen di e Verbi
Mot hyl - di - 2- pyri dyl phosphi n, Di met hyEP-088$§4iBdy| phosphi n un
pyridyl phosphin. 11. Ein Verfahren zur Herstellung ei nes Phosphi ns mt der
Formel (1) undsphudht, fndiéRarpdnyidFungd Binét@tdtylinREH odarchietiniéungesattigtén Vifisindung.

Saur eaddi ti onsal zes davon, unfassend di e Reakti on ei ner Phosphorverbi ndung
der nachet s&nEinyerahmayzufariQpyliemynay einer acetylenisch oder olefinisch ungesétiigten| Verbindungg )

i nwel cher M engend die Useizung eiaariaeatvinniseladen ofpfiaischiyngenitiotan Yerbiagusmis fphlenmonoxyd in
oder ei negi ch affwesenheiehes @@ﬁawﬁ@s%@atwenﬂﬂasmr H"“F‘ZS&"’ definjaffei der

aI ¥ ey Eén EZ \/Eﬁﬁ%ﬁm %ﬁgﬁﬂ;ﬂ%ﬁ%ﬂé@&&%ﬁ%ﬂ % hai,e : Ta&?f%ﬂ%ﬁ Zure P' .

35 10. Ein Phosphin nmit der Formel (I) und wie in Anspru‘!lj @

SICh abtrennen Ep EVdAGndSh ik Q,nen up- po bedeutet u

oi ne der verbl el benden Gruppen RI und R3 Iit, und gegebenenfalls die
anschl i e’ 59s. EinVeridared @ieBi Anshiaey 10bsasspruainf it weichen MetiginetittteeAaiVinseanG eonPes .
12. Ver wendungpis imit &shidfebadxydumti Methyral lergastetit wird. N | r gendei nem der

vor her gehenden Anspruche 1-9 bean- 13 EP 0 86 83 81 L
rli S spr uclPatenta@spriiche fdnfdiganden ¥ertragsstaateESacet yl eni sch oder ol efi ni sh
ungesatt |9t bn Verbi ndung. 13. Ein Verfahren zur Karbonylierung einer
aoet yl eni scl- oBieKaiglyasforaysterpymipseend at t | gt en Ver bi ndung, unfas- send die
Urset zung el ner #eiB] N:{HWPW%ME‘F"S(S’P@'P?H%’%“’G%ges| fflgton Verbindung nit
Kohl ennonoxyd | rP) §in Monophosplip,de pachsthenden Fermel ot o ysat or systens, wis In

I rgendel nens der Ansprflche 1-9 definiert 14. En Verfahren wie in Anspruch
13 .beansgrucht, in wel chegyei ne al pha, beta-ungesittigte Karbonsaure odor
DerSovat e davon durch Unse zung sines al pha-Acetylens mt Kohl ennonoxyd und
el ner Hydroxyl - gruppe(n) }enthal tenden Verbi ndung hergesteilt wird. 10 15
Ein Verfahren wi s inglasppuchrl4 beansprucht, in wel chem

Met hyl met hacryl at durch Unset zung von Pro- pin nmt Kohl ennmonoxyd und

Met hanol #hergestelit wird. PatentansprOche fOr folgenden Vertragestaat : ES
f5 1. Ein Kat adyrehisiueyditiciisaialonsh ¥8icherForMbIRE eiN@alphdistne BorfnwaSerbbrigiligps
der G uppe W I betsutbt, B2 eit gogvbrivafainatihituidrtélaromaisch Redérbuyrides Ghppémit 5 atier 6 Ring-
Rl R2-P--R3 atomen, darunter mindestens ein Stickstoffatom ist, welche auch Teil einer debsbeadnfaldsisubstiti- N
Saur ead d;ot | oNnss aérien grikeyen kohdensiertes Ringstriiaursaih kdnid, upd RéunatihBngiyadid Bedéugung von R1 oder
Kohl enwaSser st ofl'x‘zgatupg@mbe@embtfallsmslmimbﬁgmgamemnf al | s substituierts
aromati sche heterocykl I sche Grup E)e mt 5 oder onen, darunter

ni ndestens & n E'Sg?tﬁ kaatorygtern wigin Anppruchd beqngprucht: jo “"FQF‘T"Q% jelna f"kﬂ@'ﬁ%ﬂﬁéﬁé TR &Phlen-

substitu- 30 Swffatomenjst, o, gr BSeren kondensi erten Ri ngstruktur sein kann,
und R3 ussabaanewa&yém%@&awmm ot odi bedorit .nmﬁe.rﬁm.n&samgs%ra%ﬁgu s
substituierthb ﬂ',,}{égﬁmﬁsﬂb@{oﬁat n Katal ysatorsystemw e I n Anspruch
beansprucht, in welchem Rl sine AI kyl gruppe mt 1-12 Kohl en- stoffatonen

i st. 3S 3. 4 EfinKitalysatorsgadny wisjrodirendendingpriiche AR beansprdeht, in eveletieniR2eina gegiplienerifdils

i n wel chem m nelsiiess Peidylgreppddst. Ri ng- at ons sin | mino-Stickstoffatomlet.

4. \“Ein Kat aI ysator stsm vm s .in ej nem der nsErOche 1-3 beans rucht, in

wel chem R2 sn g‘ ¢ D%? %F%ﬁ’ p'g%g % este"“‘:ﬂ"ﬁs
Kat al ysat or syst& QE i ml"?'& Tl ch T? Bivae T“PWFP'W'
wel ches m ndes e né

. 6. Ein Katalysatorsystem, wie in Anspruch 5 beansprucht, in welchem R2 eine 2-Pyridylgruppe ist.

7. Ein Katalysatorsystem, wie in irgendeinem der Anspriiche 1-6 beansprucht, in welchem R3 eine
Pyridylgruppe, eine Alkyigruppe oder eine gegebenenfalls substituierte Phenylgruppe ist.

8. Ein Katalysatorsystem, wie in irgendeinem der Anspriiche 1-7 beansprucht, in welchem die Verbindung
eines Metalls der Gruppe Vi eine Palladiumverbindung ist.

9. Ein Katalysatorsystem, wie in irgendeinem der Anspriiche 1-8 beansprucht, welches auferdem eine pro-
tonische S&ure umfafit.

85 10. Ein Verfahren zur Herstellung eines Phosphins der Formel (I} wie in Anspruch 1 definiert oder eines
Saureadditionsalzes davon, ausgenommen die Verbindungen Methyl-di-2-pyridylphosphin, Dimethyl-2-
pyridylphosphin und n-Butyl-di-2-pyridylphosphin, umfassend die Reaktion einer Phosphorverbindung
der nachstehenden Formel

14



[N

der Ringatonme sin Imno-Sticiktoffatomlet, das durch sin
Br f | cken- Kohl enst of f at om von dem Phosphor- atom getrennt |st. Ein

Kat al ysat orsystem w s i-n Anspruch SERR38A8¥Bicht, in vvel

2-Pyridyigruppe let. 7. Ein Katalysator system wis in | ﬂﬁmmﬂ ﬂmw””m
Anspr Cche 1-6 beansprucht, in welchem R3 sine Pyridyigruppe,

Al kyl gruppe odor sine gogobaﬁgnf alls substituierte Phenyl gruppe | st. 8. Ein
Kat al ysat orsystem w e i n I r‘gendei nem der Ansprflche 1-7 beansprucht, in
wel chem di e Ver bi ndung es Metalls der Guppe Vill sine

Pal | adi umver bi ndung i st? '9" ‘E‘F\ at al ysat orsystem wi e i fit%k gendei nem
der Anspr Cche 1-8 beansprucht, wel ches aul | erdem sine pro- tonische Saure
unfagt. ss 10 inwelcherMéertweiderein Metaliatareqderrein sichyakirerriendes Atoin gdqs eing pich dltrenrapde firlip-
(1) W e in Anspe brdeutet uadiR? yd Rt je awé#erﬁweg\ RicRfrund, Btdarstelions mit oipar P@F&Wﬁn Verbin-
ausgenonmen di é“"@é’P'lﬂ“Wﬁg‘b'FP"nﬂt hyl - d| r| d | phosphl n, Di nethyl -

pyridyl pfbsphi n und n Butyl - r| P‘% ung‘o%g‘; d di eb Reakiﬁonp_
ei ner PhOSphor ?ﬁ ruppen 1@ ist, u g_eé%gégfa ;dgllgansch;e-
'h ep

~lilc 1111111 ‘*"
MR dsE SRR o,

(1) inwel cher

abtrenn eg,'ceies,At Qe élﬁe%'l&ﬂly@é?&réy@@:ﬂ@ﬂﬂ?n ifdehdeineid Qerd/aFHakbIEnddA Mhsirache Y RCheRN S

jo zwel G YR fartie KEFSorykerunEBinérAE StjiéhisBiloder didrinBén1AGesitigtérovaibiaunger bi n-
dung der ali genei noen Fornel 10

M/z- R~a (112 EinfVerigirantzer Kétbogyliervegleines acetyidpisehl ddart abafiniechangasattigtencVerbindung, umfas-
abtrennendes Asexhdiodimsetrung einerabetyidniscieiatalafipisaungssétiigtentetbindungimitifiqblerionaxyd ine
der. ver bkgel be ndws@ha'b?i@ﬁ Kmlysmym Wig in irgendeinerns @é@?ﬂéﬁ'@ﬁf%ﬂeﬂ'ﬂef Hi e

oo Mt S R

Ansprfche 1-9 (n) ﬂi;ﬁ,}%e ha Pl it Kohlene a
ol ef i ni sch ung t| gten | ndun n Verfahren zur Kar bonyI i erung
ei ner acet yIﬁntav&mﬁamemm.&mmhasbaau@amahM@hﬁmemmmwmmﬁsaﬁmgsm
di e Unsekzung pihaftiKoRiérdobdxid snaiMethdsd! hetdestblitmirdCh ungesagt | en Ver bi ndung mi t
Kohl ennbnoxyd i n Anwesenheit sines Katal ysatorsystens, wie in irgendei nens
der Ansprfche 1-9 deflniert. 13. En Verfahren wie in Anspruch 12

beanspr ucht ,Revendimatiohem oi ne apha, bet a-ungesfttigte Karbonsfiure oder

Deri vat e¥davon durch Urset zung eines al pha- Acetyl ens nmit Kohl enmonoxyd und
ei ner Hydr oRpvendigatiopeponr 'Q?rﬁfhﬁlepehmt!/eﬂmmuéﬁ PofBeSBelMMLwird. 25 14.
Ein Verfahren w e i nAnspruch 13 beansprucht I n wei chern

Met hyl met haéryﬁm‘ﬁy‘%ﬁ% don Pro- pin nit Kohl enmonoxyd und

Met hanol gher gest f“l‘'F°“’W""f"(ﬂ"‘‘“ﬁiﬁﬁl Gf%%ﬁ‘('ﬂyﬁé 30 Rovendi cations pour |ea Etats
contractants sui®Y4ifreongprosphine defer I T, NL 1. Systbne catal yti que qui

conprend: a) un conpose netallique du group. VIIIl, et 35 b) une
nmonophosphi ne de formule: R 40 - IP - R (1) dans

| aquel l e R1 represente un groupe hydrocarbyl e aiiphatique, R2 representb un
growg. heét erocycli- quo aromatique 'facultativenent substitue portant 5 ou 6

atomaes du cycle dont un augrmmns eat R*azote, 4c (1) pouvant faire

partie d une structure cyclique condensee plus grande facul tativenent

substitube et R3afs lhqieiRiRe Feprssnts Un ghodpediy@rotatbyle afiphatique] B2 fepréserite i groupeinbtérocycli-

repr6sent e un r age aamatique/faciititizament stibstitue parint SSouls atomed diccycl@dont tin aambins est 'azote,

d' addi ti #n de cqloln@nidfaire partie d'une structure cyclique condensée plus grande facultativement substituée et R3
a indépendamment la signification de R ou R2 ou il représente un radical aryle facultativement subsi-
tué, ou un sel d’addition de celle-ci.

2. Systdme catalytique selon la revendication 1, dans lequel R? est un radical alkyle de 1 4 12 atomes de
&0 carbone.

3. Systéme catalytique selon la revendication 1 ou 2, dans lequel au moins 'un des atomes du cycle est un
atome d'imino-azote.

55 4. Systéme catalytique selon 'une quelconque des revendications 1 & 3, dans quuel R2 est un groupe py-
ridyle facultativement substitué.

5. Systéme catalytique selon 'une quelconque des revendications 1 4 4, dans lequel au moins un des atomes
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2: Systene catal ytique solon |la revendication 1, dans |equel Rl oet un _
radi cal alkyle de I A 12 atones de 50 carbons. 3. Sysumwa&ﬂllglﬂmHm
selon la revendication I ou 2, dans ERA@86B34RI norms | ' un d

cycle eat un atone d'imno-azote. sc 4. Systene catal yti que selon |'une

quel conque des gj; &8 Bl ifatdmeWhhind-azdte 36pafbe Patdn@We PlospRére@ariun HtBmEdetEiBonela pontage.
ridyle facultativenent substitue. 5. Systene catal ytique solon |'une

guel conque es Sthbm"bml¢re)fendlpatlgtaﬁslaﬂsmezmumm%wridﬂes atones 15
du cycl e estun atone m no- azot eagﬁng de | ' atone de

g B segy B 8. e B0 i e o
gf orrgngelcag(rqugln%@?"gg 8’}30‘15'[5'" 'gg%ﬁ[;@dpg %%!geme cat al yti que
sol 81" une glu %}:&Mﬁlyﬂﬁﬁ sJI&W@MuGI@Jnh&Qﬁs }avﬁdﬁahom bgRvlel Bﬁ:@?ﬁé Héimétal

group. py- ri dyj Broupd VIR &stiirFédinpéds ay balladkim. UN gr oups phényl'e facu vement
substitu6. 8. Systene catal ytique selon |'une quel conque des revendi cations

| A7, déhsd o@mmel eauamlmp)sm Pahe qualtondue des rkeodigationy/fl B B, qulxbmprandao apidsepfotaiue.

pal | adi um 10 Syst bme catal ytique selon |’ une quel conque des
revendi cati dfs P!E“A“'EP dec{?!f““'ﬁ(') \"\Sﬁ&‘sﬁ“’éﬂ?ﬂ'ﬂﬁh ditiopy3! B‘g’ﬁ
formula | d6fl h °Pa%[‘rf‘§ ¥ métp-deapyridyipnosghing, | %!TP!' % hawa-m ?‘dﬁw“‘ -4 ?Yédyél

avec un aci de R rla"i?(:eptlon de la nethyl-di-2-pyri dyI phosohine, la

di 6t hyl - 2- pyr 'Pi%\ééd%%ﬂliﬁ:&hﬁn el |pﬂos'ﬂfn mgm derRi Y veR GO0 crut ol ddo-
Procede de pregpéfdel caile-cfavddéh 42 ormula I definie dans

revendi cation Lea.ggagrmﬁg;sédeﬁgsphg@ubgnn@@ cells-cl avec un aci de qui
consists: Afaire r6agir un corrpose de phosphors de fornule: 20

R2aMa P - R38 (1) 26 dans laquelle ML eat
un ‘atoms nBtal i que ou un atonm ofﬁ group. partant et R2a et R38

repr 6sentent deux des R, R2 et Ra avec un conpos6 approprle de formule
gébn6rale: M- RI--(111) dﬁhs | aquel | @ M2re@dt un atons K6Lalli que ou un
atoms ou group. partant et Rla represent |l e restant de 30 Rl, R2 et
R3, qu offfait facultativenent suivre par la formation d' un sel d'additlon
de celle-cl avé%"smﬁ“ﬂeMbl%s'“m@mqmﬁtﬁ“ﬂﬂea‘t“luﬁﬁmﬂeWWSPQSFF@%E’E‘&N%’%’FH’@F@"‘S@F%
| une quel conqd%%%s‘?zé’\t@arﬂﬁ‘b‘a't"f"améFppﬁgﬂéiﬁﬁff“ﬁ‘ @ iyl ati on d un corrposG A
| nsaturation ag

! ge ou ol tagl "i&g .mPreoc%n? %g q%l? OJ;
d opH °p £

faire re¥ g ?"u iaqiwz%é%fa ?jérpg RTINS o S e e ag°%vea3'd

| " oxyde de Ggr bﬁﬂauoﬁaurmysb&ﬁmayﬁquuaemme%n&ooﬁarea&s\memuansh aqgsurﬂesrbwaﬂﬁns

| " une quel conqygn sfpossRMmatitabol dcbtfidnidue bu Sléfinkde. Proced6 sal on
revendi cation 13, dans | equel on prepare des acides carboxyllques A

| nsat ur a4 ort3.aPphédé diearbonylation d'un comiwsa insaturagion acétgénique Bwoléfiniqhen qul eansiste Sl réa-un
al pha - acet yl gnun compeséddnsaturgtignchestyléniqye piheléfinique avaedeiionyde decamlorde erxgrésancedn
Procd6 sel on | sysitegspiaitignr telowye 4éfinl dgpgiyng ‘E'Q'G@H"Qﬂ?s W@HE?‘@“% VA6t hacryl atb de

hyl f b d
rothanol - 43t FEkAREth ”Efgs'gmt ediln gzﬁsaﬁ §ff ety i u%’f%rre
Cat\a-l/ythue qu Iﬁg”Peur%n LllsnanC I ga pr?B GEe" ug OUpS q' un

e

une nmonophosphi forrrul a: 50 R1 55

- R(1) dans 1bagiccddsSelbH la FAeHdRSRDA NS dbrid I6hu& Op profiyéls aﬁma&w&tedﬁhétwwmfﬂsm réﬁﬂ*
repr6sentb un gheqipyndvbécdesxydé de-carbone et du méthanol.

4 Revendications pour I’Etat contractant suivant : ES
1. Systéme catalytique qui comprend :

a) un composé métallique du groupe VIII, et
b) une monophosphine de formule :

rt

85 ' R - P ~ R’ (1)
dans laduelle R1 représente un groupe hydrocarbyle aliphatique, R2 représente un groupe hétérocycli-
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facul ati venent substitue portant 5 or 6 atones de cycl e

est |'azote, pouvant faire partie dERS38&$MEIture cyclique co

grande -facultativenent substituee et R3 a i ndependament |a signifi cat [ on
de RL ou R2 oU &b ardmatigaetacumtivembitistbshtasporthrit b oMedBhNs d6 Yo dbiit Ubau Adinslest rEdks,
d' addl tion de cegblvantddire parti@dund¥ichiecyaiqliecdolidehspe Plus Grife -fhcultdtieanmintbubstifub®ét R ,
dans | oquel Rl eadidépsnddnimbntiasigrificktich de Ricu R2 di esfunaidivaesylefacultaivdnantsubstitué, ou un
Systerre cat al yt isglukadditohdacdliecii evendi cation | ou 2, dans | equel au noins

| " un dessatones du cycle est un 10 atons d'im no-azote. 4. %/sterre
catdl yti que2soPitmecaifiiont seop i rasedigaiion 1. densirgrel B psb i rarica) aliyle delyAs12 alnfisa e R2
est ~th groups FAROMe.i dyl e facul tati vement substitu6. 5. Systeme cat al yt i que
selon |° une qu%&%%ﬁ hqgesseoméqm&ﬁbgﬁdnq'?:ﬁ2 d ﬁéléhuelqanﬁmé ﬁnﬂldg uhm
des at o- atomd1®P IA e est un atons I M no-azote sbpare atorre
de phospf?ore par un atons de carbons de pont age. 6. Systene cat aI ythue
sol on | a r evensgysiaieicatalytique bR Bune QapldhquEdesistendichtichs 35 dans [ayuel RAdstun grilpe py-
Syst ene cat al ytidygtsulttivementsthstites. quel conque des revendi cations | A 6, dans
| equel R3 est un groups py- ridyle, un radical alkyle ou un groups phe

f acul t at jvefenBysim seiplytigee sebn'msqe@ﬁweaqsawﬂqwqm@s #.ians leqye| au @?'@6

des revendi cat MY gycieesyun gomadiminprazote sépars. dghaipma dp phogghioss paryp fpgarkn Pde

esat ‘un conpos®¥€®pal | adium 25 9. Systene catal ytique selon |'une

quel conque des PﬁﬁjesHl?; oni que. 10.

Proced6 de gre?)%?}é?%ﬁg&éu%gﬁb osp‘ﬁtfa‘h“‘(g'l‘J-’Idttiaa(;I ornmul e | sgglg%ér?‘e?)gﬁﬁvendl cation
1 ou de mon7sesysibmadathijtigassedr Grhe iielddAdud dessravehdigations 1123, dans lequel R est un groupe py-

nmbt\ay| - di - 2- pyndytdydnphmmwlaeu urd group pifEinyily faeritativixyent slipstitusphosphi ne et | a

EP 0 366 334 Bl s C L MS *quo Mﬂ
n ensees

n- butyl - di- yridyl phosphi ne, procedd qui consists: A faire r6agir un
conpose de ﬁ-ho ﬁ@p@a@@qpqﬁemp@e apelcgnaqus des revendications 1 & 7, dans lequel le composé de métal
| M p du Groupe Vilkgsiynicompaséde palladim ¢ ML eat un atoms netal | i que ou un

in Conpose S e oaneEdisaflsor b ldol BPAS iR A o Eongilns of Koy °

est un at ongo.Merodeds bélptEpartiiordund pAd¥BhirdLiedsrMUP B selmlld RVEndiCatioriLou detdfi 6 Eaddition €
restant de R1, ave2urdcidesauf pdlr 18 Mnéthilldi-2-byaidyipHogphing aar@hnéthyd-2H pyridl -pledspHine et \amybagyl- on
d' un sel d' adddizippidyigBosplétel precstié quveasiste): aci de. 11. Utilisation d un sytene
cat al ytiﬁue S O faine léaginue compebidephosphalede foromtendi cations | A 9, pour la
carbonyl ati on 45 d' un conpose A insaturation ac6tyl eni que ou

ol hfini que. 12. Procede de carbopyhation d' un conpose A insaturation

acetyl 6ni que ou deffinique, qui consists A faire r6a- gir un conpose A

i nsat ur ajsi on acetyl hni que ou ol etini que avec de 'oxyde de carbons en
pr6sence d'un systene camdl ytique tel qwd3d6fini dans {fmne quel conque des
revendi cations | A 9 50 13. Proc6dd solon | a revendi cation 12, dans | equel

on pr6pare des "ﬁ'g% §F‘§1’?€Lns :l::tlolgea b%h?f%ﬂfésé"ﬁe%%"x
M’ £4h |

d6r|ves par é:lg
conpdse dydr oxy on 13 dans | oquel on

prépare du nbt facpy Jeas Mz éiﬁmrsﬁm &u.g@ou Eﬁﬁtﬁﬁué an,,slse Pattant et R's hersBdnfily oSt Y€ C
| " oxyde de car gORft ﬁi qu'oh rdiRdcOR divre par la formation d'un sel d"addition de celle-ci avec un acide.

11. Utilisation d’'un sytéme catalytique selon I'une quelconque des revendications 1 2 9, pour la carbonylation

d d'un composé a insaturation acétylénique ou oléfinique.

12. Procédé de carbonylation d’'un composé & insaturation acétylénique ou oléfinique, qui consiste 2 faire réa-
gir un composé a insaturation acétylénique ou oléfinique avec de I'oxyde de carbone en présence d'un
systéme catalytique tel que défini dans I'une quelconque des revendications 1 4 9.

13. Procédé selon la revendication 12, dans lequel on prépare des acides carboxyliques a insaturation aipha,
béta ou leurs dérivés par réaction d'alpha-acétyléne avec 'oxyde de carbone et un composé hydroxylé.

14. Procédé selon la revendication 13, dans lequel on prépare du méthacrylate de méthyle par réaction de
55 la propyne avec I'oxyde de carbone et le méthanol.
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