. EP. 0441 446 Bl stability conpared with correspondi ng systems which lack a -
tertiary am ne. The catal yst system according to the invention conprises a:
“source of a Goup VIl netal. The BR#I44%B1a G oup Vil netal may be the
cnetallic element or, preferably, a Goup VIIl netal conpound. 5

.- Exanpl es of g i \¢hivakdd with tétheSfuning systams witddadck a tanfackadine. r ut heni um_ r hodi um
“pal ladi um | fhetatdp@aghtaa abdrding thé ngentiort camprisss s gource af areuprVill mRiel The gqyese of @

- l.nventi on grod\an mithiynag e meltic slersaptornseferblyaa Geoup ¥ imefe] o trnd. nExa[ml es

" of “conpounds Esdmpies aitroul Vil metatseeeiren, el tieks!, autfjepiym, rqgjumcng "‘ggzﬁ'-‘? piggnum.

“nitric aci d; Teadalystsystenzascerdingsa thstiyenten erefPasly o d

|  palfediu W
:-aci ds; car boEyamptes efsoripoundsehGraup VN oefale inelidesaliey fof exarpg ;ga;%ﬁgﬁ%’cw;
“than 12 casulpbenicrcidsrphosghopic agidscrer halicacids) carbauic sgﬁ%ﬂsa' ¢ it nbegxfo &iﬁ de
-l ons can beore than 82 saykon atomp.eg- 3q5tic Ad; df fi5 (g oLy "y @Eggn{pg .
_ Qther e®angfiedsohgle 96'5%6&??6@5?3‘ @Wﬂga o b S o QIERS WaSoomBotRd! 2
“conpl exes #ieh b Ee f%’é‘gaf o eis, téha .h&ﬁt SRR Bis-tFDolyl-
g exa{rp: e t[]%f agé&;’rvégg’ y %f{ce " ,%"flgﬁ@p phiRRpaiB&uR 2 tﬁé&lﬁ!ﬁki&ﬂiphe:g;;‘m%
.acetyl ace : - Bbekatd] ok Bb-di Fitlylphodpbihapialia-
phos);;-higepélq%f;%'ﬁn‘f'_ acet la"‘fcmél;'&)h'lB - ||jf)°trgleny - hzd-%g@)ri dyI.phosphiagg%ygls_’lmgdi um: '

Latal

~acetat e, t YT i 1% Yded ftit)prdcElélavcordiHg Sthé Meatdnfiatierncoinprises a phosphine having
- bi S*di_‘o‘tQJrQ/ matic s .ﬁﬁgﬁmicm@&mﬁmmmm.e, or _
“bi §- di phenyl pyhkdiHefRRORS i @RRb hifoged StomThaans & pitrqgmétem whitiemay:be sgpyesentegyia the m
~used in thgeRhAFRMulASHE Gielafbmad: substitubre containdnatitibp theffamulaer conpri ses a
sphosphi e having an aronatic substituent which contains an imno nitrogen
I;I;éit.\cfin'}As used herein, the term"Imno Qitrogen atonf neans a nitrogen atom
“whi&¥ may be represented in the struct formula of the aromatic =
.substituent containing it by the formula“20 [err] 25 For exanple, If the
g; gn”g: :; 2 Eg%;.;#é R{the: aZonggtP s}:lliaéﬂ%%Lt Isgar [?ylfllg)ﬁ grglpp?thgts Ec&%a']%na‘nl‘mlaf& HI%LO%&\QJ sut':{ﬁglre?ﬁ .
“The* phosphisne preferably conprises one or two phosphorus atons. Each
“phosphorus atom has three sub- stituents. At |east one of t hese
-substituents I's an aromatic substitu whi ch contains an 'l mno nitrogen
-atom--35 The remaini ng substituentsia eferably selected from-
“opti-onafly substituted aliphatic and @& omatic hydro- carbyl gr oups. Wen -
t#€ phosphi ne conprises nore than one phosphorus atom it is possible for
orie Sub- st t fenhodsRndlifersritl @Ripridis FR brRws fhdsphoreatfmnEqeh plicashoaus etom hesthreegub-- .
‘example in -Jﬁﬁ?ﬁ.bpﬁb& GHe 9 Rdsk Gubstititsiis anrmatid substituent whigh costalnsar iming pitreden Algen
-1'sprief gf abfnd rénaRingRUBARUEHES dré préferably salctail from optienally substited dliphatic #ridarangiiq hydro-
Atois:” The QigIgidubs Vel teiphaspiiie comprises mers fthdp@nepiiosrians Ripmeit s sessblafarigne sy
N8 S UbSdtitubit @ He shéredifyintbrd tharme piisptonmlatop, esafrexsrepigied | n this ‘
specification, unless otherwise stated, the substituent may be
nsubstituted or substituted b ne or nore substguent . Exanpl es
O "L'j%ia-lt‘;.abbe substituents ; al ky@gups; al koxy gKoups; hal oal kyl groups;
‘halo=fkoxy groups; acyl groupsN=agyl oxy groups:..damto -groups, preferably
al-kyl -or di al kyl am no groups; hydr O¥yg cglm%;.r nitrile groups; arylam no

groups;..and -aromat i.c hydrocar b)él oup¢. 2n %al T™ehat,j ¢ hydrocar byl group is
pref.erably an al kyl group, for nple a [err] al group; or a cycloal kyl
gtoup, f8r exanple a [err]cyclfalgkyl group. An a ti c hydrocarbyl group

is‘preferably a phenyl group. A hal ogen atom as such or in a hal oal kyl
group, 1s pr efﬁg 2Bhic SubbteibRt itk confaits 8 k8 nibgeh is@rétefiblya B@ri¥mbéted ring containing one,
“ .70 - two or three nitrogen dtoms. The aromatic substituent may itself be optionally substituted.
' 50 When a substituent is said to be optionally substituted in this specification, unless oth?nmsa stated, the
“ substituent may be unsubstituted or substituted by one or more substituents. Examples of suitable substituents
include halogen atoms; alkyl groups; alkoxy groups; haloalkyl groups; haloalkoxy groups; acyl groups; acylc',xy
groups; amino groups, preferably alkyl or dialkylamino groups; hydroxy groups; nitrile groups; arylamino
groups; and aromatic hydrocarbyl groups.
55 An sliphatic hydrocarbyl group is preferably an alkyl group, for example & C4_4 alkyl group; or a oycloallyl
- group, for.example a C; ¢ cycloalkyl group. _ . :
An aromatic hydrocarbyl group is preferably a phenyl group.

A halogen atom, as such or in a haloalkyi group, is preferably a fluorine, chlorine or bromine atom.
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441 446 Bl An acyl group in an acyl, acyloxy or acylam no group Is
e.rably a [err] al kanoyl group such as acetyl. Exanples of aromatic
$tit'uents containing an inmno niE0YeMéRIom are pyridyl, pyrazinyl,
olyl, .iso- quinolyl, pyrinidinyl, pyridazinyl, cinnoli nyI triazinyl,
“qiiinoxal i nyl , Aveesl g i @ adyi, 8dyloxy d?a@faﬁirbgd:uﬁidlp&terdbyervz§alﬁerneyl §roup @Wésdiﬂtyland
yrizm dyl . AnExakipiesof Grlofbtie shidtitdéhtsoRtaifkhd &h iflab Rilrbgeh! BBk afeQPRdR, PYrdXBlylAduinoidl] 186
ro_gen alqanail, PyriidriyE paiabihylc eimdiRgl BakinyDquinoRdNS RROJuINazoRAYD Fiefevb dsibtitdnts biag| e
gi ng cayldgmndpydmidyFor exanple, if the aromatic substituent Is a pyridyl
p, it is Aviehegreir iy arcwenmatic substitteht conteihing dnamipanitpagen atoro ispesterdblysorthegerto i on
t'hie - pyr ipbigsphogyseatem thrdugharsiniga gtidging corbamaltons Fasfexamplef ikthe erdmatic vhstitient is a pyridyl
1bstit uentgs’ubdtﬁﬂmfﬂﬁmlvﬁciemmgmﬁh? ratogrt &5 the 2rpesition inthe pigidyl orou ingl I
0" qui n@ramples of prefey |aera§n subsfiiuputy, eprfaining n iminp.niitppqnrAtem arg R-pyrigylig pyraiayl
anoff n P'“"'VE TrisqauingliyhArisoqbinelyl; imfnA-pyridagiayl B-cinpplindiy S WpgRyl 2‘“2‘“4’9‘!“)"@!‘1
Wi mi-dy "%lﬂi@@yk?m)" pyrismidy ang,2-fripziny aé?l’%‘(’" R RIstered.  \Wien t he phosphi ne
.Cont-ai’ns o ? ‘% BrbPERaine, fagigins pre iP“‘E,’B%‘?P%‘Pn" FSVeientiyhs rencesprted pyithe geperal
“general T [err] 20. in which [err] represents an aromatic substituent
Teontdl nwg an imno nitrogen atom and R2 and R3, which may be the same or-
: er".;ent., represent a groupierr] or an optionally substituted aliphatic

romat i ¢ hydrocarbyl gro Part. icularly preferred phosphines are:
phenyl - (2- pyri dyl )phospm R™ 25 bi s(2- pyri dyK3¥phenyl phosphi ne,
,Apyrldyl)phosphlne di phenyl ( 6- nmet hoxy- 2- pyri dyl ) phosphi ne,
6- €20 0 X¥ywhich B Fepfb¥dnis A @FyHati) WaBdatdEM Bontaining an imine nitrogen atom, and R2 and R?, which may
64 chl Ome trs-spiyé brchiffe}dnt) Aiphekqnn e Gl Ricor adbbtionally substituted aliphatic or aromatic hydrocarbyl
br.omgrddp.pyri dyl ) phenyl phosphi ne, tris(6-nethyl-2-pyridyl)phosphine,
6-net hyl @rwlanlmﬁymemsbmmgphl ne, .

nyl (6- meb enyp ﬂ4mmhasphl ne,

3=t hyl - 2biptdroyi fosphi ne,

:phenyl (4, 6- gy 23-PB ?i dyl hOSphI ne di (n- butyI ) - 2- pyridyl phosphi ne,
_ 5y py’ eﬁ‘f ‘E?nenyl 2- pyri dyl phosphi ne, n-butyl

g nyl

l?y?p? % osphi ne, and met hyl

h S'phl ne contains two phosphorus atons,

gj h%gph hy the general fornmula: 50 [err] in

ilz s an aromati c substituent -containing
T er of [err]and [err]independently
ssepd an 0Plpls {6 B-dReRE-2- pieocar byl orheterocyclic group, and X
esents a dldxrgigggdt‘fm.amb@g:group cont ai ni ng froml1l to 10 atons in the
. dimethyl-2-pyridylphosphine,
methyl phenyl-2-pyridylphosphine,
n-butyl tert-butyl 2-pyridylphosphine,
n-butyl(4-methoxyphenyl)(2-pyridyl)phosphine, and
methyl di(2-pyridyl)phosphine.

When the phosphine contains two phosphorus atoms, it may conveniently be represented by the general
formula:

o &5
\ /
P—X—P (1n
/ \
r® R’

in which atieast one of R%, R, R® and R” represents an aromatic substituent containing an imino nitrogen atom,
the remainder of R4, R5, R® and R independently represent an optionally substituted hydrocarbyl or heterocyclic
group, and X represents & divalent bridging group containing from 1 to 10 atoms in the bridge.

~ The bridging group represented by X is preferably a hydrocarbon, an ether or a thio-ether residue. For

example, the bridging group may be an alkylene chain which is optionally interrupted by one or more oxygen
and/or sulphur atoms, as in:
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e ..b-rr dgr ng gr oup represent ed by Xis preferably a hydrocar bon, an ether
“or.a- thio-ether residue. For exanple, the bridging group may be an al kyl ene
. chai n:-__vvhr ch is optionally int errupt@’tl‘“!ﬁ“‘@ﬁr‘e1 or nore oxygen and/or sul phur
atons, fas.in: 4 EP 0 441 :446 Bl [err] ferr] [err]. [err] [err] [err]
ferr]” 0. [eg] [err] It My e Sil ane residue, asgin 15 [err]
;-‘["’erf‘r]_"__.-._The bri dgi'®g group p refera Zcoﬂtaﬂ ns from2 to 8 at_ogs’ In the
: e, .note pr@&,Ehgbly from 3- Fbcéz%“qﬁﬁ For exanpl eS¢ J:H THERYT i dgi ng
Par

g a propeHieH £a§\r;due t heg s 3 atons. ticularly

-eaction ?&%? e been optal %&% ic di phosphr nes of :

eral: .forml a l)'2|n whi ch erbrésén 2 3 Ra >2I et her residue.

sAccordi-ngly, t ke §88,0of such coﬁ*b‘(%@%zp’;*g%ﬂﬂiqrred in the process

raccordi- nqg to th@.;rcgv(ﬁphﬂo.n The rema¢Hr)? er ogyJerr] are preferably

woptionay subst i% uted of kyl or opti aIIy $ubstituted phe- nyl groups.

‘Most - preferabl y they are optrorqe}lé-y—@ﬂrbsm-t—m-edclqrenyl groups. 30

: ;anples of organi c di phosphi nes which may be used In the process according
he i nvent yl) phenyl phosphi no] net hane,

bi s 2- py#?‘%’yﬁg’ﬁg%ﬁ%ﬁe@ J|é31n'[é)i] et hane,

bi s[ ( 2- pyrrdyl)phenylphosphrno]propane '

bi-s[ (2- pyri dyl ) phenyi phosphi no] - 3- ofigent ane, 35

bi- [ (2- pyri dyl ) phenyphosphi no] - 3, 6- di oxaoct ane, 1

i'sl.(2-pyri dyl) but yl phosphi no] pr8pand i ands”

3z bi skali - (2- pyri‘dyl ) phosphi no] propane cuThe catal yst system used in the

¢essaccording to the invention furthe?® conprises a protonic acid. The

n-of the protonic acid is to provide a source of protons.

hor ngly, Thednsgingiorup erefarablycanipips fiem gleSatons indhatpids, morg P’Piﬁ'ab'Pf"@F %Pét&‘W‘s-t he

ni:c. adicaep@rie.nhartha fridging grounds @ eropang Teiduea the bridae sentains 3 atoms

.of .. s'ﬁﬂ,’PF“!?EY HQ‘ 'P‘FFE?’UG‘@S kaye peer) Pptainedusing °'g:"§‘1ﬂ' PRORINGS. %%ﬁ“&“”%’ 'a ('BH‘

) ﬁ 'reHl? PHdHe APIsfRstt e 5%9. ugh pofPaBds ARSIt

P'an gﬁ%bézﬁfb &E' .?gg L rbsarremc’.m c

&v@rﬁlﬁﬁjare
.p%ﬂhﬁy ¥ijp n%h 0”' ¢ aC
hos phosll ﬁ(z%ﬂr)phenwphmphinolethane, -
_ 1,3-bis[{2-pyridyl)phenylphosphino]propane,
1,5-bIs[(2-pyﬁdyl)pheny_lphos_phino]-s-o;(apenbane, _
1,8-bis[{2-pyridyl)phenylphosphino}-3,6-dioxaoctane,
1,3-bis[(2-pyridyl)butylphosphinojpropane, and
1,3-bis[di-(2-pyridyl)phosphino]propane.

“The catalyst system used in the process according to the invention further comprises a protonic acid. The
function of the protonic acid is to provide a source of protons. Accordingly, the protonic acid may be generated
in situ.

Preferably the protonic acid is selected from acids having a non-coordinating anion. Examples of such

.~ . acids include sulphuric acid; a sulphonic acid, e.g. an optionally substituted hydrocarbylsulphonic acid such
S ' as benzenesulphonic acid, p-toluenesulphonic acid, naphthalenesulphonic acid; an alkylsulphonic acid such
as methanesulphonic acid or tert-butylsulphonic acid, or 2-hydroxypropanesulphonic acid, trifluoromethane-
sulphonic acid, chlorosulphonic acid or fluorosulphonic acid; a phosphonic acid, e.g. orthophosphomc acid,
pyrophosphonic acid or benzenephosphonic acid; a carboxylic acid, e.g. chloroacetic acid, dichloroacetic acid,
trichloroacetic acld, triflucroacstic acid, oxalic acld or terephthalic acid; or a perhalic acid such as perchloric
acid. The protonic acid may also be an acidic ion exchange resin.
The catalyst system used in the process according to the invention may be homogeneous or heterogene-
ous. Preferably it is homogeneous.
The ratio of the number of moles of phosphine per gram atom of Group VHI metal is not critical. Preferably
it is in the range of from 1 to 1000, more preferably from 2 {o 500, espscially from 10 to 100.
The ratio of the number of moles of phosphine per mole of protonic acid is not critical. The function of the
: protonic acid is to provide a source of protons. Accordingly, the. protonic acid may be generated in situ. Pre-
ferably it is inthe range of from 0.1 to 50, more preferably from 0.5 to 5.
Examples of tertiary amines include optionally substituted aromatic, heterocydlic tertiary amines such as
_pyridines, quinolines, isoqulnollnes, pyrimidines, pyrazines, triazoles, triazines, pyridazines, purines, thiazoles,
" benzimidazoles, oxazoles, pyrazoles and isothiazoles; aliphatic tertiary amines such as dialkylamines, e.g. di-
methylamine or diethylamine; and optionally substituted tertiary anilines such as, N,N-dialkylanilines, e.g. N,N-
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pyrophosphoni c acid or benzenephosphonic acid; a carboxylic acid, e. g
chl.oroacetic acid, dichloroacetic acid, trlchloroacetlc aci d,
trifluoroacetic acid, oxalic acid ofP@&eMkBhalic acid; or a perhalic acid
such as perchlorlc aC|d The:protonic acid may al so be an acidic ion
exchange r edrhéthylahiifs. Cat al yst- system used in the process according to the

i nventi on maypRRrdBRIRGEHEY dRindk alp@idme OOMMNEN-dekylanting. Preferably it is
‘honbgeneous. Pherkdéianples ofbﬁietneuﬁrmﬂdmf almaéueﬂinm‘d pyrldmsmblms 2balimeagityipytidiie@nd Of
G oup Vid | polwiayipyridineaot critical. Preferably it is in the range of from1.
to 1000, nor e T mmberatdqyivdlenboefteptiarypmir@dresent pes mpla bipyotdns is prefb@bly et ide®(¥.5, Mbre pre-
fatio of t hierabiyptieest tpevenmregrefsrablylabisash?. nepepially atiedst5. Bepepding uppn the partiqyler earhent
critical. Thitionpiopssdwhinh theratalyst systoftieto b wsad: the teraryaming inerefaraklisprpropt “?ﬁa‘a'yt'c
prot ons. AC%P‘EP%%H'?""?WHE“?'F‘BT oni ¢ acid ma be ener at ed in si tu Pr e-
ferably ft isWhan °d?p'F‘°f°BH‘? ?Ftalyt' ‘q"

5. Exanpl es™gf S%Q j'e “ E 50
heterocycl i Colt-;o % g’m tt%rar?:lﬂ OI%F%"ISOI'O ?;'T 0 espe@‘ﬁrﬁm?eﬁgg

.' di
'toﬁur;g: nI o) dﬁ,ﬁ u%m' gﬂa’i,ﬁ&éﬁggﬁes and i SCf){'lhl afol ee ﬂ&i TR

tertiar y am NSer W%nunﬁex@ooﬂbtoﬁtﬂo@@éﬁﬁb@ﬁs or
di.et hyl am ne; aemi,,ua dtt Sydasinh, whidit &hphiEd | ary ani lines such as,

NN:.di.al kyl ani hjam@goﬁ@oupl\ml\imu EP O 441 446 Bl di net hyl aniline.
Preferabl y t he)d suice afaphasphiRehaviag an Poheticlsubstingdit cdaifing\ardiniad Kiydgamatbine .
Pr FJF‘C;@ exaryd sarcedf pmgns;dndies are pyridine, al kyl-substituted pyridines

such as 2, 6- didnmsdusck pfyaniatkyisudphensth daion, qnd)thy\usmIspnytaiedhtm'porﬂﬁosiﬂqndnmwmhylaﬁon
equi-Val ent of of asungaturatedaompaunghr esent per nole of protons is preferably at
l'east - 0.5, noOurqorpendigSritish pgtern epplicationnumber W&PBMF@%?@F’E'F‘H'BF ?‘%ﬁtmw&h .
_espeC| al'ly emPiseast 5. Dependl n upon the particul ar carbo- nylation
process #n mebmsweofééifalf?yé'{ s"t" mis to be used, the tertiary anine is
preferably pr&sdpirsahipe otgengra fqr E]uantltles or in solvent quantities. 10
Wen'the tertiary amne is present in catalytic quantities, the nunber of
equt val ent of tertiary am ne_per nole of protons is preferably in the range -
of - fromag 1 to 200, nore preF‘erany 0.5 to 100, especially 1 to 50. Wen

1. he/t ertiary amne is prg%_eni_j_giisol vent quantities, thqipunber of '
equivalents of tertiary amne per nole of protons is preferably in the
range- of fromiglwiidh R, F2QRd RYEE RddpbitibiRly 8Bbctedtrom ah Gpt&ﬁéﬁ@sub&%ﬁ&@rﬂbﬂo&pah@afgﬁbup
1000: - -For - theoaggaardaame\of doubt, the tertiary am ne may not be a
phesphi.re, for exanpl e the phosph| ne having 15 an aronmatic substi t uent
gontai ning an inino nitrogen atom Qur co-pending British patent

at.i on nunber 900249 .’6"8 scl oses and clains: a carbonyl ation cat al yst
System ‘whi ch conprises: /a) a sgurce of a Goup VIIl netal; ﬁé a source of
a phosph| he havi ng mati c bstituent containing an i &F ni trogen
200 - c) a source€ f otons; and d) a source of an al kyl sul phonat e
and the use of such a cat al yst corrp05|t|on in the car bonyl ation of

90025.8?-[1” gt gd grggp @A&? Wb%o g@ndl Br| ti ?rg at ent a at |c(;nn ngmpeof
a) 2 soujce ofgtoC SUIEY e om@wrg Ao 2

[ I . substlluhed hydrocarbyloxy group, italso belng possible for twoadjacent CR groups toform aring, provided
T that at least one of R, R and R® R!, R2 and R? represents a group of formula (Ill}, in which at least one
of Aand Z represents a group of formula CR; or an acid addition saltthereof, and the use of such a catalyst
S compossition in the carbonylation of an olefinically or acetylenically unsaturated compound.
<L 80 Our co-pending British patent application number 9002509.9 dlsctosas and claims:
a catalyst system, which comprises:
a) a Group VIl metal compound, and
b) & phosphins of formula

gl o |
-32—_—1—#3. _ _ k (1)




ch [err] are Independently selected froman optionally substituted .
roup and a group of general fornmula: 35 [err] wherein each of A X, Y
i s Independently sel ected frofP@4#¥f83en atom a CH group and a

danmi’do . gr ﬂiupmmaaﬁd/gtnéralgniéumwnalﬁb rdige of Iyl to EOOIUD, an acyl oxy group, a
JEN-at om’ Thecaejoh momaxid yeqeite ot ihe ploesds yeandiog @ thieypresent Divgntiaor mayibe ogek incaadd: y
t-ut e didalyustamioydilotey withoan|nertigesafosexaiple ngogen Ibe fsésendeof roasethan small quantities

epr esmrwa oggupuderdhe reestien doaditons. Irgendral, hihirefbrresithat the granti of hyigen  the
' updlipdis leps thandvol%r an aci d addition salt thereof, and the
'ssl's ’l"'l"? Uﬂ"*‘ﬁ’"‘?‘?‘i@"&f&?"ﬂlﬁ‘ F‘H‘t ""t‘ﬂ"*ﬁﬁ‘ aﬂﬂ'ﬁ‘fﬂ"ﬁﬁac'ﬁle}’
ar
Sféﬂfo

m%uﬂi e % i ,ﬂ .

rou; l
" %% ﬁa { 8 G T
.T,us %ﬁﬁ : :
%}0%9{ saft Qf'?ﬁa tbn‘ﬂXr?b Binin@id a'k g III

_ ne\m I uig'
':inﬂ th:J

in %ﬁ el ? S o
rac- I Ca pure orm

uted W the, fitdid b6 apidfvenibhtly bERSFHE |bgod%|otv héted &@he JJE&MQ wmené&mm%ﬁ.
'8 r__ral 1" Gbnadio bé 15R8. Alerfiativély Eih&)0R forined HyaQoigeht it fa S8 BelfdndIBYiNS biftRddoRpéhBnts

agt 't yzo of Ty dta@gwnnlenﬂy prhwmgehs resetneamosmppds heide orslkalswal piwaphide witb h %pro'ﬁhee
¢ a j‘a%st S ye!kabmmebdlde derivitive pfrap ermsticarompnund ¢pgtaining arhimin niregeniatom. ar e

constTtut ed i Prganicidighdsphines heving atllpastongarpmalic Splfsé ent eqmabjﬂg amininoaitrogeniatopmay be
rret hod:-"Th uBreparsh, for A Ft'fb a?S’Pfémﬁoé'!? W%@:ﬂ?ﬁ?fﬁ?ﬂ e Retentagplicrtionpubligatiqn nymber
# -.-"?:Cﬁn‘p obfra2-08q7a1 ierioxampley they maybe ﬁfea?'%‘i'yd 99&319@“ amﬂopr-ﬁea'lw@ F’PF“WP&H? ne- -

a“lifdi d¥ pro aﬁ{g ’%@ h epar ed by conbining a Goup
VIl | et al co%ﬁﬂmﬁ‘“"é‘ rh'!ﬂ’ff;? %B‘”‘Fg@% ‘[he phosphi ne and the .
tertlary an}_ne |!n 2 liquid phase. Alternatively, they may be prepared from
aGroup A\ corrpound which is a conplex of a Goup Vill netal with

t he. phosghi N € g rtiary amnelnallqwd phase.
Altyr nat3ta fépa 1 ol ofifh p%&%m een ing a Goup Vill netal

conpound, t he Aph@splibR waRLamiBd okPin adihérfatAsidhdrd @ Lutardafu) SdNenth Gbrb bifba¥nddd. Ne

in a liquidgahasftoudd@s i bk dmmlw@mthmoﬁmmﬂme da&Y th 96 MEKLLIIYet R Andthe
more of t hembRpbwaabdledws 140 °0MIb (b stirfe8 mbdiredldsShded Yithe &oﬁfs@oﬂze mnted & soARiBKlof 10 g
Al t er nat 35V e b¥rolro-sriethylpgriding in 18 ¢hl dathyhetRdl] dufrigithis ddditidhthe mBeratire waskepiat ay *COARer Of
t he ‘conpone meaddifon;thetempdraniry s raiyaitte8)°C fikept tharerons niinutest aa thea foweradragaid to -40 °C.
Phosphi nes haslitiog ofd2.8zrchinmdiptenygphbsphine indH il digthyt btherovas addadin the coursend 1Hiininutesten

f.formula CR wherein Rrepresents a hydroxyl group, an amino group,

at om ar e kntharstiired roiktere sifter the @dditibindle mixtare was wenmied fetrbom lemegrsiurethgsoiventmwererg a -

phosphor us mayeddevaeyo, gad Reini wates ang| 50 ph@@pmnwam weire addedo fites § minuterofyiapraysistining, g
or hQLI d¥ déeidichipromethge “HPF vees eepatateg. The e IRvar was srtERctad ith tyn 5¢ W netions of ?'@gﬁ‘h
atom ™ Or ganfmethag ‘I‘?BS'B?H mbjped, %ﬂ%sﬂmt POIPQYRGHR Yacus THedesidue pasicrystallized
cont ai ni ng SpMilypasihergne % %ﬂp g’é" et ghoelistscE whiRaesrli 1he
to the met ha'ag"%?&%%ﬁf T BAPEKt application publication nunber

EP- A2- 03()50 , for exanple, they may be prepared by reacting an
appropn%teéép%ré&— tal phosphide 25 w th an appropriate dihalo conpound. . .

Preparation of diphenyl-{3-methyl-2-pyridyl)-phosphine

This compound was prepared as described in Preparation 1, but using 10.0 g 2-bromo-3-methylpyridine
80  instead of the 2-bromo-8-methylpyridine. It was characterized by $'P NMR: §, = -8.1 ppm.

Preparation 3

Preparation of phenyl-bis(6-methyl-2-pyridyl)-phosphine

This compound was prepared as described in Preparation 1, but using 5.2 g phenyldichlorophosphine in-
stead of the chlorodiphenylphosphine. It was characterized by 3P NMR: 8, = -5.1 ppm.



“The invention will now be illustrated by the fol | owing exanpl es.
Prepar ation 1 - 30 Preparation of

—dr phenyl (8- met hyl - 2- pyri dyl ) - phosEhe #8 4881 mani pul ati ons were carried out

“t.n-an inert atnosphere (nitrogen or argon). Solvents were dried and dis-

'-'-f"fllled prii yse. 36 m of a 1.6Mn- butyl lithium solution in hexane was
added to M-ethyl ether, and the m xture was cooled to [err]. To the

vstirred mWW#Me of 20 minutes a solution of 10 9 35 -
. 2-.bronog 6- yridine in 15 m diethyl ether, dur| n thIS q;ﬂlioMe%@!eaJ'he
t-enper. ature RS cofppiind b reepaled as'fesaribed imRrepemipt 1. B using 27 SRR
rai sed-to greredhiotoeipliengiptespbind.drwes creractsrized by YR NMRH 5 -3 '&’/&-ﬂ‘ed agal n to [err]

“A solution of 12.8 g chl orodi phenyl phosphine in 15 m diethyl ether was
~added in tpepasaon8e of 15 minutes to the stirred mxture. After the

:;_‘addltlon the m xture wasswarrreld todrogm fenperatur e, the solvents were re- . -

~moved in vBemationp
=5 mnutes of vi gorous St rr| n
sseparat ed. ~ THaBsgemRound “@é
“di.chl.oro- Hee e o & OBz
: ved’5| n vacuo glne residue was cryst al lized from tol uene/ hexane to o
ord 12 e f dlphenyl (6-net hyl - 2- pyrldyl) phosphi ne as off-white

ryst._als ]; 'gﬂg nqggﬁg Shpidjigsdspape err] 45 Preparation 2
“Preparatio yT-2-pyridyl)-phosphine This con.;pound

r o ar eg} as d dl%ﬁrdvaé “dpdtemmqm Bmthenidat80 ¢ arddhen 589 gphenylphos hineawasa
: rmdfw oRYitiCbtiniRg. The solutignivea dowy wearined 249 Grigpiat thak f;fjl‘é“
WaS. k\gfhar aC tydnl cBE6H dudin k180 PG: Théh, a,1|gpmm0ﬂ|ﬂe de yenpddedsp the 3 d '°(§ moma was
‘phenyl - bi s (10:0/5 otho-@metoiyplyitine pms o m;g bety 6[? g;es
‘destribed |gnoﬁammammhelresm!§uﬂaﬂ‘sqf ug _44

w’}ﬁga?‘% gtt(erl ze%Q [eltmrm]q. 65 5.1

50 NMR: @-6.6 pgns  Of
asfﬂ'ech tlons were- co i ned, and the sol vent

;ﬁ - bedhr? grgbgf 4 %ﬂﬁfsﬂém ) ﬁ-liﬁﬁxo%&ilmethylpyn-

st ead” 05 t haryssdifzation om hexayd 9ephe pfé@. s°'F'?

fppm 9 - Fipmpwiiehiwas a82d@s syop inhs fglowing BB par at i on of
= rret hyl - 2-pyridyl)-phosphine 5 This conpound was prepared as _
_bed |R|2E@malat|on 1, but usi ng 2.7 g phosphorus trichloride instead:-
..Cl pas characterized by [err] = -3.8 ppm

di-ptrenyt- (4, 6- di met hyl - 2- pyri dyl ) phosphi goe'@
n B in20 imol tetiahydpafidran, sdoled toT- _
IE‘gﬁlyrs &f&% |U%%%59m@)%n@£ ﬁ:?:%f B buytd ircherame e Wplmmdﬁgp-re\pt
‘rlr‘m o orﬁ teRHipERatuis] n{ axalybis of the@oldiﬁoepdﬁ;ﬂl\ﬂ%ﬁhowﬂd itto contain
FﬁXe( -bEW k- B)¢iayyPIaE0 She 2y phosphofis EonjaiiBegctionpauiiSs riBdaPtlo 100
.. go oi Go 46"€rand Sscllition df 1 B p rbreyoipitane pHP mbteve&gd ‘gﬂs[ﬂﬁof
W, LE‘ Tﬁ& lnfxﬁ:l'enﬂas adakEwai Mbd b ircdm tevasrabire ieys olypts Were rermoved

B

HHEET T BITDer gloiiBinbithd Rinitt Wateraer atided rAfte0 S nmmofagfavmthpargﬁré?'r ";, {pe
a U Chlyglet 1GiRr Wi SxtRdResiitt 10 nf biethet Therorsanis'equ 9 %anysh 15 odheis
2 o= G i aguo)(gByFa). dChavesiilting tight-ysliovpliapid waganalyzed é'\P yglfgb_ enove
ai ammfu 1 (ar ratio) mixture of 2-phenylpyridine and (n-butyl);(2-pyrid

Preparatuon 8

Pr'eparétibn of 'dimethyl 2-pyridyl phosphine and methylphenyl-2-pyridyl phosphine

1.6 M solution of methyiLi in diethylether was
: The method of Preparation 7 was repeated, except thata
used instead of the n-butyiLi solution, and 1.3 g iodomethane instead of the bromobutane. The reaction product

‘was a mixture of {methyl); 2-pyridyl)P, methy! phenyl 2-pyridyiP and 2-phenyl pyridine in the approximate ratio

“ by distillation.
- 70:30:60, from which the {methyl),(2-pyridyl)P was isolated by . _
! The physical characteristics of the products were 5 = -41.2 ppm (dlmethyl-z-pyrldylphosphlne) and 3y

- . 241 ppm (methyiphenyl-2-pyridylphosphine).

Preparatlon 9

o Preparauon of n-butyl tert-butyl 2-pyridyl phosphine

' The method of Preparation 7 was repeated, except that 5.6 mi of 2 1.7 M solution of t-butylLi in pen:;:;
. was used instead of the n-butylLi solution. The final productwas identified as n-butyl t-butyl 2-pyridyiP by

10

et chl or onet hane were added. After ..



-1.0- evaporate. The residue was worked up wth waterldichloromethane
ibed in Preparation 1. 25 Crystallization fromhexane afforded 7 g
mewhat inpure product (charERO&I48BIby [err] = -4.4 ppm) which was
'such in the foll ow ng Exanpl es. Preparation 7 Preparation of
_:_._ylgngr q;sldyhpmosphl ne To a magnetically stirred solution of 2.5 g
(2fpyr|dy
‘Seprearation W N 5.9 nl of a 1.6 Msolution of n-butylLi in hexane. The
1g déep-red solution was allowed to warmto room %/errper ature, and
ysis. oPreﬁdrﬂIomdfldlntetrwrz-byudylpbvspllmd\ll\/R showed Itto contain 35 the phosphi de
yt)(2-pyridyl)PLi as the only phosphorus cont ai ni n co oun
o180 3 ‘pn) ..  ThemetbpdfiPranaraiien 8wae repeptadpexcent et hin metiyPp d '°‘E°'
71+ br ompbut metbarieverEyised. Workyp sy apperer rdew‘e%%%g P'Eﬂ»"%“ i et
Vierred w0 fushenpuified by digtilatien G%RyeldoPyerd-2 P ¢ renoved in vacuo, and 25 M
Wyl ether and 10 M of water were added. After 10 nmin of stirring,

an.l,EEEQSEBPJJNas separ at ed and the water layer was extracted with 10
| her. pTh o 38 SABRERGE and the solvent was renoved
ﬁ s : =yetlow |liquid was anal yzed by

ai d sh Wha ogﬂéigi}%egetcaﬂit aﬂ-ln‘rm%ln@é'phé’r itr8gen 07 . Solvhts were dried and dis-

y"_' py Eule bﬁb@t %M fylifhfugr sBbifidnthHexdRe Wakiddbd t6 36 tiidbhyDgther,.and the

att réwas codledtb H03E |1Q|ihe%{ rél riBRtGre Was atidgd/ih thd\cburgahod 2quhinutes ssobition of 4.6

a! -phe ny |2'b?ani3wr!dlil¥ n 1B D GiBtRY| BEher] Buiingrihishuddition] thPteeperatareiwas kept atadd Colftenthed,

'hahddmoa. tho ththsedtusé waiaisell ta e PE) yépt theiletfor & impriutey, land therlowased agaiete 4476 Bad

€50~ bvdsintirlgisolStinWes added iadoded3-49 °¢)(sduﬁmbﬁaﬂ@-m#!wmnst@’rﬁ’@"dyﬂ- phosphine

JUT 2N @ 30 T @HF. Thainidom was wehret to,emn tampsrstereAfterstirngyior T@r the solvents were
"H'L!'

2 =p .C!-yl ) IRemonetiinyalcuqoWetar/(R5 i) qng pipldgr{;rpatmg[(zgn*ngﬁyqlde thr gﬁ us stlrring,
;:app OXI ‘mat ¢herdichioromgDai@laygOxras pergratedhihe Wa*PH%Ve ViA#© H‘F'}
Ui e g; bynemagq, me|ogaap|gfqacthﬁ yeﬁwgl?uq’ea‘ ane H}grsg&qnér s ed, e
i mgiving b7 ;9-(%) 1b Tygng)]: ogg!’nnf abbmllowlsh qumd he product wa
i

! pheygracert

I.tgﬁ §P2-br%m§ idi r[e‘?tp foftd d 8 lor rﬂ%ﬂt yl

ar a
i 1Bis-piRdynBrosAmnb
Wé ?féme %5&%@%3“3)‘ T e e

Bl analy5|s ([err]7.4
%O Preparatlon of di net hyl 2- pyrldylphosphlne The met hod
repeated except that 1.91 g nethyl (2-pyridyl)[err]
(ﬂp"d’ﬁed Wor kup as described in Preparation
aei P phosphi ne, which was 10 further purified by
l'ati on. m&/ﬁpyllaﬁdnd)vere [:éeﬁd’d]oﬁt in ghinet afpppapherefriteqgen areigan). Sbivery wanedriad anddisof
~rgbd st isen3d mil Ba DM n-thytiilitjuiro sqhitiomie heahe wesraiideditet0ind disthylether. andrthq ed
1N | ik was coipp leAGq. M the siyred mixturewaganded indhe qaurse Sf Aaninutey @iseufion Aip-2
i T4 g phromopytidine s & miidethy] ethe; during taa/piditon, the tmasratyinvasdeefsf 19H ‘F A, gkteane
s tded tasidBen, the tatiperahyg wastaiaed to -§1¢) kenténern faﬁﬁm‘@‘%%""é ‘E‘G"’E’ 89
St _’r'edsmm qé, P& aupeshvisistiergpriopphing in 1550 hf‘?@)"@ﬁ“‘*? s te 2 r@d}nﬁjatt?
OO QFIWMB‘S\N wal m re .vacuo, r
- P)é:mgg‘k@ or%metqﬂ Eﬁ‘eétt ! fnrp Lo nuteds of vig ous%tlrnnggﬁv di Ijlkg'&he& & layer was

: separated. The water iayer w S extracte with two 50-m! portions of dichloromethane, the organic fractions
. were combined, and the solvent removed in vacuo. The residue was distilled, giving 4.0 g (68%) of methyl-
e bis(z-pyﬂdyl)phosphlne as a yeliowish liquid. The product was characterized by 3'P NMR: 3, = -20.5 ppm.

o Examgle 1

C A 250 m stainless steel magnetically stirred autociave was filled with 0. 1 mmol palladium(jl)acetate, 5
" mmol bnsphenyl(2-pyr|dy|)phosph|ne, 4 mmol paratoluenesulphonic acid, 50 mi (620 mmol) pyridine and 10 ml
* (65 mmol) tristhylsilanol. Air was then evacuated from the autoclave, and then carbon monoxide (30 bar) and

e _ethylene (20 bar) were added. The autoclave was then sealed and heated to a temperature of 110 °C. Aftera
5 . reaction time of 4.5 hours, a sample of the contents of the autoclave was withdrawn and analysed by gas liquid

. * chromatography.

o Triethylsilylpropionate was formed with a selectivity of 60% (based on silanol). Di-triethylsilyl ether was

.also formed, with a selectivity of about 40% (based on silanol). The mean conversion rate was calculated to

... 200 mol ethene/gram atom Pd/hour.

1"

2P in 20 nol tetrahydrofuran, cooled to[err], was added i.n .



di'tion, the tenperature was raised to [err], kept there for 5
t€s; -and then | owered again to[err]. The resulting solution was added. .
pol'ed [eft] solution of 7.6 Ep0441446B1 : _
Aet’hoxyphenyl - bi s(2-pyridyl)-phosphine In 30 Ml THF. The m xture was
20 1.0 doRipiiive BlfipRiair €. After stirring for 10 minutes, the solvents
rempved Tn vacuo. Water (25 ml) and dichl oronmethane (25 nl) were
Af t er T nikHiod biExarnyie Mwag capeates], tat using kriptepnylblivephifie inntees dbbispheriiepyridligtosna s
r-atsd. phihBRndwithaawingy samplaatthecottertedl e avipdaye afians hogrsinstepdsf ¢.5 hoyes. @iy traces
0= of biethysilylpeoplonate were deteptedi ¢ fracti ons were conbi ned, and the sol vent
soved. i n. vacuo. The residue was distilled, giving 4.7 g (609 of '
“nk ). (ComperatheExqbnia By | ) (2- pyri dyl) phosphine as a yellow sh liquid. The
‘Was ‘characterized by Jerr] = -14.9 ppm, | hi s experj
n-butylvi i T neadel Gmpmte e Ay @‘ﬁ,@ﬁﬁ%@@fﬁé‘" ﬁ”&i‘.’iﬁ%@"ﬁi‘é&f
Lo xturé: o’fPYﬁd'!ﬂﬁ"th‘??"B?Bﬁga%'“%fﬁ?f #90% e PO Mhen The B-pyridyl1ithium
creacts: i t Pivrases of Bithvigerpionat W/ °¥*‘p Osphine to af- 30 ford
2-pyridyl)lithium phosphide (and 2,2'-bipyridine). The
e then reacts with n-butyl brom de to afford
MY 4 - Yo agR¥tcki lirddaRBkNe Was fifRd AR inpalaiiuétiinacetate, 5
ati gﬁ%ﬁ%ﬁﬁaﬁ%ﬁ %.qf aby.{g,aa)nmmsm&oﬁsh beid @0 impeotErtmal) Hyridvey; 20 rolaner i ed
T LG ind%tg[ﬁéﬂ lcﬁl_:ﬁé.' Airfwa8 then Sadli=(0 igm thSabtvuvs, andberecatbon wohoside3d s -
~Pr i () dn@ etfere (203ar) WereGifided. The Gikbdiavb wsthéri seiled il bestadtd atemparatire A Cna s
4t ARitdFla rébicthnihb oS s, a seibleldntie wontdntsrof thaagtodaye weelwithgrajva end analyged by, o
YT T ed-ini ydeliuid chfbiatagrel sie. Two piotnestsovsterfemd;afeti@Rymet yigtopianate, whith iad bean fgrmeg whh 4
St 017D Py BélabtivRe of 10%1dnd rrethgipropibnate, whidhdiad begnformest with p selectiity £f 99tp. Themeean reac-
11.LLE Borivkiats whisqalculaied fode RO mohpthene/oramate®iBd/dbn, the tenperature was
0. [err] kept there for 5 minutes, and then | owered again to [err].
50N CofipeBative Exareple By | di chl or ophosphine in 15 m diethyl ether was

t.he.stirred mxture. After the-additon e n L g to
mper atp Bethed g ExgPlogMesopaed bF‘é‘ﬁ‘Q%‘B@;:P‘?P“\*}%’hﬁ%'?*’%aaﬁ #ﬁgghe\é?&xg?{g 9%9{? d
¢ hPEe RBY Haate ol tePenYiaifd YU RMPE S M hut es of vigorous stirring, the
net hane ;) ayer \as 45 separated. The water |ayer was extracted -
- 5Eomparte P9 f dichl oromethane, the organic fractions were
d, and,t he sol ' | el £l GisSlad bfi20 el me-
- . i6 SR & bWRASIHP o phfidine! £1Q150/ hEmatRol :

0" L nGiO h%%%ﬁhw&%&ﬁmﬁéﬁ WitHalas Bftdr B Raétion fineyoe? hodisi Gty traces

o ithméphﬁ wire bfdetve & telhyiptopibrale was foufid tp pave bésndorpldwith a sese- A
~'S AR Sosdl. B meiR BaRioh FJ e caléultedasibeat0bmmadl athene/gresn dtorh Pétbumi t h 0. 1
al.l aéi un(ll)acetate, 5 mol bisphenyl (2-pyridyl)phosphine, 4 mol
lengghhgé®ni ¢ acid, 50 m (620 mmol ) pyridine and 10 M (65 nmol)
yiisil7anol. Air was then evacuated fromthe autoclave, and then carbon
£.d87(:30. P metirads Bialnylb s (epektdd i} usingrd@ mh GaRmmol K E-dimathyeyridipuingtead of 40
ed ‘and digridme, Heatingtot12510dnstead ofd 10C, fndmnqlysingp sasmple-of the confepts ot ‘bﬁ‘“’tf'ia Ko
WOULS ;. 45 imarnistadéf Sthows.dstonmethvigropionats was ey W}é"%@‘ Qi A AR Y
ised. bysstasnd metiiprppionato i plestyity of 69%; BRMPALERSPRIFS ST SATE Was T or med
-sel eathdng/pramp afom RO based on silanol). Di-triethylsilyl ether was
ormed, with a selectivity of about 40% (based on silanol). The nean
si®dn PamBedas cal cul ated to 200 nol et hene/ gram at om Pd/ hour . EP O

o L e
N ndto h
%

"'x:.y.phen. _ll.e.

“awi ng 4 a%%@ O L G QaHmBa v dMelobiRy GF60% Gt biopibnate Wb assledtiityop ad
NGUT 309 Th e rékcfion rate was calculated to be 100 mol ethene/gram atom Pd/hour.

- Example §
B " A 250 mi stainless steel magnetically stirred autoclave was filled with 0.1 mmol palladium(lf)acetate, 2 mmol
55+ bisphenyl(2-pyridyl)phosphine, 10 mmol paratoluenesulphonic acid, 40 mi (500 mmol) pyridine and 20 ml methanol.
. Air was then evacuated from the autoclave and then 20 bar sthene and 30 bar carbon monoxide were added. The
* - autociave was then sealed and heated to 110 °C. After a reaction time of 5 hours, a sample of the contents of the
" autodiave was withdrawn and analysed by gas liquid chromatography. Methylpropionate was found to have been
B formed. The mean reaction rate was calculated to be 300 mol ethene/gram atom Pd/hour. No methyltriphenyl-
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"(_)ff_"t.r_i ethylsilyl propionate were detected. Conparative Exanple B 10
The ‘method of Conparative Exanple A was repeated, but using 50m

met hyl propi onate instead of 50m pyEP Bi4icMeRY heat | ng to [err] Instead of
110[err]. Di(triethylselyl)ether vias formed with a selectivity of >90%
Only " t r-acesphedphiriinetbdylatesials Yétuted ihdivatrigahatthe eatalpst RalirathinelExtabigdutingXhe'cotfsd ofithe
stainless geatidn. magnetically stirred autoclave was filled with 0.1 mol
pal l adiun(11)acetate, 5 nmol bisphenyl (2-pyridyl)phosphine, 4 mmol

Pp-t ol uenes gquipenative Exaropie E 40 nl (500 nmol ) pyridine, 20 ml nme- thanol and 5
g paraformal dehyde. Air was then evacuated fromthe autoclave, and then
car bon nonoxi deenetimdgthxamplesS wasimpagted, bubusingiripheguipkosghingdngteady bisphenyl?-pyridyhnkes-
then seal ecPhing Meiby é‘HP’?ﬂi‘!"é’l’Pﬁé’P‘d‘i"‘%" Byt thepeap reastipn raip wag calpulated fo hedeps thand 0 gl 5

hours, a_ sapng/era Ment ents of the autoclave was withdrawn and
anal ys_ed byg gas \ ﬁl d!clpromat ograpy. Two products were found,
et hoxynet whi ch had been forned with a selectivity of 10%

:ﬁggn”ftegé"_proﬁ’ﬁ & méthd %Maﬁn% f&E LJu %LKS gﬁjﬂﬂ 3%19?@ ﬁo% du}é'.r‘si/ecg b%ﬂ%ﬁe

25, Conpay ataeteEbnite i el ko AP i 5
tri phenyl ph@ghid i ethéhinlgfihtdd P ogp enyI (2-pyridyl)phos- phine. Only traces
of carbonyl ated products were observed. 30 Conpar ati ve Exanple D The

et hod of - EBwaﬁiﬂbe 2 was repeated, but using no pyridine, and 50 ml nethanol
instead of 20nM me- thanol. The sarrpl e of the contents of the autoclave was
Wi thdr awm af t &he methalatExample & ivasregehted, bhiasing40 ri(A20 mmotu didinsthylaniline instead of 40 ml
et hoxy met higyridines pdating-to $00RE instearhaf 4106 cand Withdrawjrigarsempleinm the auterlafeefted 16 bouniav e
been’T or medsteadiofhd hpurseMethyl progionate; hatl been frfrmed) The meph eeaptien rate wascalpwated ta be70Ransl
tal ¢ul at-ed eteenplgramatan Rrouret henel gr am at om Pd/ hour. ‘Exanpl e 3 The net hod of
?Exarrple -2 \Was reg’)eat ed, but-using 40 m (350 mol) 2, 6-dinethyl pyridine

inst ead f Egmalg7 m pyridi ne heating to [err] instead of [err], and

anal ysi ng as ntents %f ve afte qstead
orre hours e ;g}% ﬁﬁai e hRa o i
ate

sel ect, i v| tyclal ‘g‘g a se | Vi ty

nean re ction r vvas c e to 150 mol et hene/gram atom Pd/ hour .
4&/ Exarrplgxa iolge et hod of Exanpl e 2 was repeated, but using 40 m (350

. | pyridine instead of pyr- idine, 10 m nethanol instead of
_20 i rret hanoFrnaanmt*mnets%kwpsdted Bt Lih ol bsgedyi2-Mridi méai&ﬁdwhﬁ.aqm-
pionate Wa StokuéBisiptiofic B/ 80 REMEthdrdl, BifiChelddng ffor 3 h‘é@kﬁiﬁt&td/dftyﬁo@? MRty prépiilateiady |
:pl‘-Opl Onadk e foinked. Fhe FRbrecthverdidnyat@#vasiaRkilatddte berBoMInG 6thehbigam akori RiMoars cal cul at ed
10 bHe. 100 .nol et hene/ gram at om Pd/ hour. Exanple 5 A 250/ni stainless steel -
'ma étical | ExempieBr ed autocl ave was filled with 0.1 mol

adi'un(11)acetate, 2 mol bisphenyl (2-pyridyl)phosphine, 10 mmol

._at ol uénesu pihed ohiiapnpia O whY rsmtembp‘lﬂg;? fmefibisehepyi@-rerdlyliphosphines 4 el triflprr

: Lhe 2:4 evm anepiphoninacidiaad withdewing ¢ aamp pieaftents ofifag-autociane qtier 3 fieprs Methy pro-
an.. Ao N ORPTEER WRE fasmed:| The near rRactioy faterag galculgied tq hedQ0Qaol plbenelgram giem PAlbout. o

.. After a reaction time of 5 hours, a sanple of the contents of the
,ave V\Mﬁt—ﬁdr awn and anal ysed by gas | i qui d chromat ography.

IVEt_.h.y_.I. prQpi anh J %21 havgatecpg ubiQl fﬁﬁ & ﬁd"’? ppa
cal cul ai %4 ! b @L’fﬁﬁ il ek e et o
- . instead of 40 ml pyridine. Methyl propionate was formed. The mean reaction rate was calculated to be 400
2 mol ethenelgram atom Pd/hour.

Exampie 11

‘A 300 ml magnetically-stirred stainless steel autoclave was successively filled with 0.025 mmol palla-
dium(il)acetate, 1 mmol bisphenyl (6-methyl-2-pyridyl) phosphine, 2 mmol 2-methyl-2-propylsulphonic acid,
* . 30 mI methy! methacrylate as solvent, 30 mi methanol and 10 mmol dimethylaniline. Air was then evacuated
~ . from the autoclave, and then 30 mi propyne containing 0.4% allene was added. Cerbon monoxide was then
. added to a pressure of 60 bar. The autoclave was then sealed and heated to a temperature of 80 °C. Aftera
. reaction time of 0.1 hour at 60 °C, a sample of the contents of the autoclave was analyzed by gas liquid chro-
.. matography. From the results of the analysis, the selectivity to methyl methacrylate was calculated to be

199.94% and the mean conversion rate was calculated to be 80,000 mof propyne/gram atom Pd/hour.

13




-1“446'Bl”phosphonlun1tosylate was detected, indicating that the
/St had remai ned stabl e during the course of the reaction. 5
arative Exanple E The nethod ofP®&3A4MR! 5 was repeated, but using
henylphosphlne i nstead of bi sphenyl (2-pyridyl)phos- phlne Met hyl

F0pi.onat %xmaesd@tn@mmmmwmmma reaction rate was calculated to be
s t’han “TO moT- ethene/ gr am at om Pd/ hour. 10 Conparative Exanple F_The
1 of EXswgrhethdd oF@ampie Msweamns;r;? sl‘tfﬂgntwm!( giges] 29 Qﬁ?@ﬁﬁm‘ﬁ'ﬁ‘ﬁgﬂ'ﬁ?% e
5. Of in the prEpgmeY The Posulfs\are suminprzedip fetlete, 4 rmol par at ol uenesul n
sheat i Nihd resulitedenionstiatedhahthe indibitany ﬁgctapf glappindhe ‘fa@HF‘t"ﬁ'é ".L‘?S’“""‘?;{ﬁ‘%g 31" %%g
‘4 hoertisry alllseday|  propi onate was detected. The nmean reaction rate was
'a#ed to. be Iess than 10 nol ethene/gram atom Pd/ hour. Exanple 6 20
met:hod of Exanple 5 was reépeated, but using 40 m (320 mmol)
di.rfet hyl ani l'i ne instead of 40 nl pyridine, heating to [err]instead of
, and wi.thdrawi ng a sanple fromthe autoclave after 11/2 hour in-
?ﬁfTS'hOU?su Met hyl propionate had been formed. The nmean reaction rate
I-cul at-ed to -be 700 nol ethene/ gram atom Pd/ hour. 25 Exanple 7 The
of - Exanpl e 5 was repeated, but using 20 ml (270 mmol) propionic acid
d%of.. 20. M- mre- thanol, and heating to [err] instead of [err].
ni‘c.anhydride. was forned The nean reaction rate was cal cul ated to be
"~ et hene/ gram at om Pd/ hour. 30 Exanple 8 The nethod of Exanple 5 was
‘ed, but using 5 mmol bisphenyl (2-pyridyl)phosphine, 4 nmol para-
'en §u1phon|c acid, 30 m nethanol, and heating for 3 hours instead .of 5
Met hyl” propi onate was 35 formed. The mean conversion rate was
d.to be 800 nol ethene/gram atom Pd/ hour. Exanple 9 The nethod of
was repeated, but using 5 mmol bi sphenyl (2-pyri dyl ) phosphine, 4
uor-- 40 onet hanesul phonic acid, .and withdrawing a sanple of the :
f the autoclave after 3 hours. thhyl pro- pionate was forned.
eaction rate was cal cul ated to be 1000 nol ethene/gram atom
‘Exanpl e 10 45 The nethod of Exanple 5 was repeated, but using
bi'sphenyl (2-pyri dyl ) phosphi ne, 4 mmol pare- tol uenesul phonic acid,
et.hanol .instead of 20 m, and 1Oy (95 mmol) pol y-4-vinyl pyridine :
&ross: Pl.nked) ‘instead of 40 m pyridine. Methyl propionate was forned. The
f-on.rate was cal cul ated to be 400 nol ethene/ gram atom Pd/ hour.
e_ll A 300 Ml magnetically-stirred stainless steel autoclave was
ely.filled with 0.025 mmol palla- diun(ll)acetate, 1 mol
(:6-met hyl - 2-pyridyl) phosphihe, 2 mmol 2-nethyl -2-propyl sul phonic
.nethyl met hacryl ate as sol vent, 30 ml - nethanol and 10 mol
ine. Air was then evacuated 55 fromthe autoclave, and then 30
e ‘containing 0.4% al |l ens was added. Carbon nonoxi de was then added
sure of 60 bar. The autoclave was then sealed and heated to a
taire of [err]. After a - reaction tinme of 0.1 hour at [err], a
~+the contents of the autoclave was anal yzed by gas liquid chro-
phy. Fromthe results of the analysis, the selectivity to nethyl
ate_mas_galculated to be
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- prop ‘“'ne -gr-am-at-om Pd/ hour .
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r_1d the rrean conversion rate was cal cul ated to be 90, 000 nol
. EP O 441 446 Bl Exanples 12 to 18 and
tLve. Exanpl e G.The net hod FPEAAMAR! 11 was repeated using different
) and different anounts of allene .
Its are’ stmmarized In Table 1. The results denpnstrate that the
b y effect of .al'lene on the catalyst can be

in the propyne. The
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1...A catal yst syt nh
.b)“a phosphi ne h& iBggan
“ni'trogeén atom cl agsbur
iAcataly$ aystem @s &1 &
‘metal isa pall adfun® cOhp
2,4+ In.which an im gro
‘imna nitrogen atongis |
“bri.dgi ng carbon atain 15
whi'ch t he phosphineg!| &
5. A catal yst syste as
teftiary amne is am opt
am:ne; an aliphatic tert
;anilinew 6. A catafygt

Table 1 (Cont'd)

Ligand (mmol) Acid (mmol) Solvent Promoter (mmol) alle

Example

epof pr
din cl
und. 3.
pin an
nked to
4o, A Ca
2wpyrid
| &i med

onal |y

ary am
ystem a

e-i's a pyridinesot an R N di

MMA - None

CH,50,H
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Contracting States BE, DE, FR, GB, IT, NL

ises: a) a source of a Goup VIIl netal;

i € substituent which contains an i m no

bt ons; and d) a tertiary amne. 2.

him 1, in which thesourceofa G oupVllI

A catal yst systemas clained in claim1l or
aromati c substituent containing 15 an

a phosphorus atom through a single

al yst systemas clainmed in claim3, in

/I, 2-pyrimdyl or 2-triazinyl- phosphine.
n any one of clains 1 to 4, in which the
sub- 20
ne or an optionally substituted tertiary
5 clained in claimb,
hl kyl aniline. 7. A catalyst system as

D 6, in which the nunber of equivalents of
fotons is at |east 1. '

Phenyl group

MMA Methylmethacrylate

)

Key
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A-cat'al yst sys.tem'as claimed in claim?7, in whi-ch-the -purber—of—

ents of tertiary am ne per nole of protons f from
'a:1,.500. .30 9. The use of a E%t@éﬂ'ly‘éﬁBtyste mem m'&lmﬂmﬂal m1lin
carbonyl ation of an acetylenically or olefinic

conpound:. lflaimd process for the carbonyl ation of an acetylenically or
i cally unsaturated conpound, which conpris- es reacting an
yil-eni catihlynsdor thedbllawingpContrascting Statest : BE, DENER,GE] IT, MLt he presence of a
(5, system as defined in claim1. 11. A process as clained in claim
whi ch & catalybtepstdm, which @owsiresind havi ng a renpvabl e hydrogen atomi s
1. 12. A precowssofaSravp Xilimetsii n cl aim 11, in which the nucl eophilic
conpound havi ngb)e rhesphioekavisg Pryaterofiie pubgfitus whtph containsjag iminorpirggemaldm; cont ai ni ng
conpound. 13. A°)t?r68‘é'ﬁﬁs‘§9'8§’"’eﬁ%ﬂ med in claim12, in which the
h f’%'cont ai HiattasAMBYnd i s an al cohol, water, a car- boxylic acid or a
[
.5._._ coSzn t a{’?z%ifal é}%&%@&&g@? n SILu%1qﬁﬂhi%?@e%%%ﬁf&%m%l%mést%ﬁatpg!ﬁ%irm coapound
ol 4, 0V¥ ca@lyStetentus clal@d HcRier or £, viHith ad imin® gRLISIE &S &rorhdlt sUBEHRIAI comgniRy
Sy st eimindviittdgercadnipis litkedtoaphisphurihtontthroaghSsingle ®riding @arbdnGitdin. VI | |
~=h): a phosphi ne havin n aromati c substituent which contains an
“tr o‘ge f\ aatalyptsysiem as %egmdd'éd%im 3n whighrtie phoprbing js a2-pydew. i2zpyimidvher 2edriazinyg- 2
S ePHE”Y in claim 1, in which the source of a Goup Vil netal

a .-.;Z"l"'. ad% “'R&Q&B%w?e% asClaimed'i %%?cl ‘Hoqlnﬁﬁich tpe tg tlg'I g}n&ie%an ptuonlr I ch
ked t(’)sp orug%atom roug’{!ll a SI ng%"g* br&g’pw’aly ar@lon éto %ﬁ"i'%tom

. 2-pyrimdyl or2-triazinylphosphine. 5. A process as
n 7any\ QgtRlystysten ad giaimer In any.gne of glaiflsi1dmS.ithwhighdhe fumber ofpruiyalentasof tastiary
Z?y sut?Q?J’tetPB’t'E%“me’i‘?"s‘HE&'@Pb’cycl ic tertiary anine, an aliphatic

i ang ng, {alygn ?Jjng ésocﬂtal’ned unlxo'; i &r{’&%e nuber Xnva?e tslotter?i Qnine b erpnofg.% SS

madln o%és ary am ne 4y Aming pery

T .prot the F

; i:al:kyl ani'l'1'ne. ocess as clalned in any one of clalns 1 to 6,
et b rmetsror Qéatdbﬁwyhté\h g4\deSinddfin difirh 4 indfie/cafbBhylBorX4P iin atedyRnidly gHoRtifdly | S
: -4~ 8.unsefurpédompaunds claimed in claim?7, in which the nunber. of
'.eqw val-ents of tertiary ami ne per nole of protons Is in the range of from
1.5 to, 1; 5019 Aprocessier thpsarbepiationofansrstdenioalitaselefinicallyuagsiirated comp W%WE@W@@&'@ of
cl in t heesEeacing ) peptylesigally or olefinisglix unsapirated spmRpundsin the pragence phif caiglyptypystem
aped coArgEimeincem A process for the carbonylation of an

I f I
R e U oA v
A e of a cata yst system as defined in claim1l. 11. A process as

C ~i'N 12, 3 prockéh as claimednin ellimal 1, Madtiod phutiecphiletpmiunThalinya Bgovabls mﬁsgalmlm
vdroge rf" at 0OMm is a hydroxyl-containing compound. '

13. A process as claimed in claim 12, in which the hydroxyl-containing compound is an alcohol, water, a car-
boxylic acid or a silanol.

'-_- 14. Aprocess as claimed in ctaim 13 in which the hydroxyl-containing compound is a tertiary alkanol or a si-
lanol.

" Claims for the following Contracting State : ES

1. Aprocess for preparing a catalyst system, which comprises combining:
.a) a source of a Group VIli metal;
b) a phosphine having an aromatic substituent which contains an imino nitrogen atom;
¢) a source of protons; and
d) a tertiary amine.

2. Aprocess as claimed in claim 1, in which the source of a Group VIll metal is a palladium compound.

3. Aprocess as claimed in claim 1 or 2, in which an imino group in an aromatic substituent containing an
imino nitrogen atom is linked to a phosphorus atom through a single bridging carbon atom.
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ent 12 A procéss as claimed In claim1l, In ywaj hilic -
‘having a renovabl e hydrogen atomis a hydro u tﬂ!!e lu: ﬂm -
% C M S %

d. 13.. A process as clai ned FRO&146812 in

| -contai ning conpound is an alcohol, water, a car- boxylic acid or a
2714 A pRicess @S Saiméed ik tidlin SREWHich tRd phbsphiksdis b D-pyiiajl PpytitiiByl or 2-triazinylphosphine.
|.-containing conmpound is a tertiary al kanol or a si- 30 |[|anol.
anspri i dYreocessps clpimathingny ¢nelocldims 1 to i gh weicittbe toetienyiamine istan aptionally Bibstitybed

GB, 8. T, Nihetgrogyclic terfiary aipie. ap pliph3fis tarisrisamineanan optionaliyesybstivied tertiarygnilingsj ne

r. ei. |l - x Vill: ' h hi ) '
{91 1 R ol PR by R BB P P B, .

m nos at om en
0. .&.ngy | 8 clafmed B dhly BEH? claithB d to 6, 1n which the number ofldquivhibhtd &'idriidh¥ &fine
.« B n pbahicd ofpdtons s¥aERM. W e in Anspruch | beansprucht, In welchem
e frr ein Metall der G uppe :: Vill aine
adl U ek bidrpehersy ap dlaimed in claim 7, in which thel Guniber of Bauivalk@ts of teytineyt amineyper raolg of piotons n
ch | oddsiathesangs pfifiamiiiS to §.500ne|l chem ei ne | mi nogruppe | n ei nem aro-

o Ty 55 e A0S
aly

Ein K& sgtug?asfst?decﬁqmp%"% I n Anspruch 3 beansprucht, in wel chem

0SPhiqd, Aprobeddidrtid)brbonyBtidRY%F dnacdtjishidatly oPsl&rnically LihdaRifetdd hbriRddRed)Which cBhnpris-
hr-Kat aley peakimg i SdeBiBnicilly 6r Minﬁéuzaﬁsa fked ABAIOURLIR thepredérize 6r RRANSIYIHNT |
A Wel chiem dasstérinkd micRim™)1 N - en gegebenenfal | s substituiertes
‘heg er-otyggl i sches tertiares Armin, ah aliphatlsches tertiares Anin oder 6in
jegebenenf alfl A psessssias claimed inglaint Wy inwhickea nusiepphilin camppundhavingfs removable hydrogen atom
Fydat.or sydageRetti e | n Anspruch 6 beansprucht, in welchemdas tsrtiare
<o il Dt ofiteosom e Pl oA oo fifor,
".""'an'_AqiL;PId- arentén. des [{'-ertiaren Amins je Mol Protonen mndestens =
13, A process a8 claimedl i cR{ 12| i ¥REhS yafoRyRcoritdirfing lcBmpdFdas arCdicolol, water, a car-

onen.imBereich von 1,5 bis 1500 liegt. 9. D e Verwendung ei nes

at orty Syrsapgss agclaimed in alaigyiBirwhich thedwerep-eastaining prmpayndis afentigny plkaneler apiner
At-sch” d#ek ol efini sch ungesattigten Verbindung. 10 10. Ein Verfahren
bonyl I eren el ner acetyl eni sch oder ol efinisch unged~tfigten o
owel ches_ _das Unsetzen einer acetyl enisch oder ol efinisch
L%ﬁ‘%.'?ﬂ?f'fﬁﬁng in Gegenwart sines Kataly- satorsystens, wie In
1 definiert unt - _ElLn Verfa L € spruch 10
7'_:hft'€a(i?'ﬁ°'\'/\7§f%':ﬁ’§ 211"2@ Irf@"%%ﬁ'g%' %s}éfaée'\lggr% {bﬁdﬁ%'gsémﬁ'ﬁg'l nem ent- 15
VS SEI e %ﬁ%ﬁ Wm%l;ﬂfﬁ% (2. Ein Verfahren, wie In Anspruch 11
ht, i n'ayﬁ CITAGIN _ g,qgfgpgqm}/erbl ndung mt el nement-

b) ein Phosphin mit einem aromatischen Substituenten, der ein Iminostickstoffatom enthalt;

¢) eine Quaelle fiir Protonen; und

d) ein tertifires Amin.

. Ein Katalysatorsystem, v_vie in Anspruch 1 beansprucht, in weichem die Quelle fiir ein Metali der Gruppe
Vil eine Palladiumverbindung ist.

Ein Katalysatoréystem, wie in Anspruch 1 oder 2 beansprucht, in welchem eine Iminogruppe in einem aro-
matischen Substituenten mit einem Iminostickstoffatom {iber ein einzelnes Briicken-Kohlenstoffatom an
ein Phosphoratom gebunden ist.

Ein Katalysatorsystem, wfe In Anspruch 3 beansprucht, in welchem das Phosphin ein 2-Pyridyl-, 2-Pyri-
midyl- oder 2-Triazinylphosphin ist.

Ein Katalysatorsystem,. wie in einem der Anspriiche 1 bis 4 beansprucht, in welchem das tertiéire Amin
ein gegebenenfalls substituieries heterocyclisches tertifires Amin, ein aliphatisches tertifires Amin oder
ein gegebenenfalls substitulertes tertifires Anilin ist.

Ein Katalysatorsystem, wie in Ahspruch 5 beansprucht, in welchem das tertiéire Amin ein Pyridin oder ein
N,N-Diafkylanilin ist.
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ernba ,en 'V\asserst of f at.om ei ne hydr oxyi hal ti ge Ver bi ndun E| n
_Tahr__en wie in Anspruch 12 beansprucht in wel chem (“lj\i “ ‘g

bi:-ndung sin Al kohol, Wasser, ei nEP CM1#40Bure oder

Ehn.Verfahren wie in Anepr uch: 13 beansprucht in wel chem di e hydr oxyI hart | ge
v bi'ndung % 1Eid 1etdyshtbreystefY, g MQlne d6HAnSprithS bis§Rdandpfilont, iR elERdinARAALH U Aq@h €
fOr ol genden vifeditén dag Geptistntaminefe Mol Piotanddarifdabtenl istur Her stel | ung si nes

Kat-al ysat or syst ens, wel ches das Konbinieren a) elner Quelle fiir ein Metall
der____\G.r uppe &I [Bin Katalysatorsysw wie In Anspruchi7)bearispracht, firrmeeigber dis Andabl ap Aquivaienten des ter-
arormati schen $fss AmingisiMobRrotesn i Bereiphon G bisdRAMledt at om ent hal t : c) el ner
QJeIIefor r ndd elne erf hr en
e in anshr gb Eﬁz‘? g,,g%,, Kepve @ﬁg@gm%ﬁ "'djﬁqH byt ‘Pn“'%'R/EF’E?'\V' Rl Siner
Gruppe VIil ei nsy um/er 'Aaung 1 St Ein Verfahren, wie In
AnsprucH?| muddn \?eriamamﬁﬁfccmwueaemem Laeelwmsam:eé JEfNeG uiHastidtéh VRFbHRgAwekiNgd -
schen Substi t wasUmSetsenleingd ddetforisth Baws blbfinieshi Grigbsatiigianh VdisifiduRd in Gegenwar SiRds Kataly-

Br Ocken-'Kohl e natosdtaisq WiednAspraciPhdesiierg umdatn gebunden let. 40 4. Ein
Verfahren, wie in Anspruch 3 beansprucht, In wel chem das Phosphin eln

2- Pyri dy, % , 112 -Ein Yerfahren, miW'éPfuﬂl’rPerarzwrnsm ftwetchem eing nyideophile Vegbindungenitelapm ent;
w e in el nem d@ﬂb%@%ﬁw@wmmﬂ@m beansprucht, in wel chemdas brtiire
Amin sin gege- i.P\? ﬁﬂ@@k@ﬂﬁ%%&.{ ﬁ,&th éhfa%;'nﬁ.gggﬁew+§1ths&nan ofil

al i phati sches 9 dung

SUbStItUI ertes tertlfres Anilin Iet Erm Ver ahren W in Anspruch 5

be nNspr ye ht 13l reivwrahred) wibdsAdspruth ‘ml"bGanQﬁfthht,Sri woldhyth diel hyardiglnanngs Véibifdiing ein Alkohol, -

‘K) ani | i n Wasber, ein@ Carbonsatre ndevein Biholésn, W e I n el nem der Ansprulche | bis

6 beansprucht, in wel chem di e Anzahl an Aqul val enten des tertiaren Am ns Jo
Vbl Pr ot onet rimVasihramuie in Anggrugh 13 beanpprugish inayeiches dieeroxyihaliige Yarinckingrein tertidres
beanspr ucht , |W%P€§ﬁé‘ﬂlslh“8”§&nzahl an Aquival enten des tertltren Arins je.

Mol . Pr ot%® L) 5 1 50 . 9. Di Vi d i
Kat al ysat or SYRTRESEr i1 1 olRetag VarFassBI L83 (i bei m Car bonyl | er en ol ner
acetyl eni sch’ oty et,sx e e N

zum Car bonyl'i erg le RFSL M Ini sc ungesi L gten

Ver bi nd N9, hins mit einem-aromatischen Sugé'ﬁﬁem@r;ﬁ ﬂniﬁdsnﬁ&om?ﬁhﬁﬂ' sch
oder~ ol €T ni sch mﬁé ‘rﬂ,g.gtg,qbn\{ﬁ, bi ndung in Gegenwart sines Kat
satorsystens, wdpe,de'teﬁﬁgepp\mgwﬂ.fagtefl niert, unfal~t. o 11. Eh Verfahren,
wi8 In Anspruch 10 beansprucht, in wel chem ei ne nulieophile Verbindung mt
el ném ent - 2-erEiVariahrei\visie Asipoich Gbanspnsht ih wgithemii QuBlle fiyeinMatali day GrugpeVill pine
Anspructes1l bé%aﬂgimﬂuerh‘ndunbhtv\el chem die nukl eophi | e Verbindung nit einem

Ent - -Vf e]E nlﬁaéenEI r t%anuc n%i%)r‘fdr o Ver I, ndun hSte ;)mmah_lB.
nydr oxyl-hal t1 ggosp m'}g m@\&fg o g “°t§ i Hé‘%%?"sm%%m iy,
Si-l.anol- . I'st.

A_/ *® 4 EinVerfahren, wie in Anspruch 3 beansprucht, in welchem das Phosphin ein 2-Pyridyl-, 2-Pyrimidyl- oder
R 2-Triazinylphosphin ist.

5. Ein Verfahren, wie in einem der Anspriiche 1 bis 4 beansprucht, in welchem das tertidre Amin ein gege-
benenfalls substituiertes heteracyclisches tertiires Amin, ein aliphatisches tertiéres Amin ader ein gege-
45 benenfalls substituiertes tertiéires Antlin ist.

6. Ein Verfahren, wie in Anspruch 5 beansprucht, in welchem das tertidre Amin ein Pyridin oder ein N,N-
 Dialkvianilin ist.

o 50 ' 7. Ein Verfahren, wie in elnefn der Ansprilche 1 bis 6 beansprucht, in welchem die Anzahl an Aquivalenten
des tertiiren Amins je Mol Protonen mindestens 1 ist.

8. Ein Verfahren, wie in Anspruch 7 beansprucht, in welchem die Anzahl an Aquivalenten des tertiéiren Amins
je Mol Protonen im Bereich von 1,5 bis 1500 liegt.

9. Die Verwendung eines Katalysatorsystems, wie in Anspruch 1 beansprucht, beim Carbonylieren einer
acetylenisch oder olefinisch ungeséttigten Verbindung.

10. Ein Verfahren zum Carbdnylieren einer acetylenisch odér olefinisch ungeséttigten Verbindung, welches
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L’_utilisation d'un systéma catalytique tel que préparé par le procédé de la revendication 1 dans la carbo-
* nylation d'un composé acétyléniquement ou oléfiniguement insaturs.

. Un procédé pour la carbonylation d’'un composé acétyléniquement 6u oléfiniquement insaturé, qui
- comprend la réaction d’'un composé acétyléniquement ou oléfiniquement insaturé en présence d'un sys-
bé'me catalytique tel que défini dans la revendication 1.

. Un procédé selon la revendication 10, dans quuel un composé nucléophite ayant un atome d’hydrogéne
enlevable est présent

2. Un procédé selon la revendica_tion 11, dans lequel le composé nucléophile ayant un atome d'hydrogéne
~ " - enlevable est un composé hydroxylé.

U_n. procédé selon la 're?e_'ndl’eation 12, dans lequel le composé hydroxylé est un alcool, 'eau, un acide
carboxylique ou un silanol.

14 Un procédé selon la revendication 13, dans lequei le composé hydroxylé est un alcanol tertiaire ou un
silanol.



