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anl nocar -  Remyoned{HUPS .- alrithéniimh dampsuRd)@md of a catal yst system obt ai nabl e by
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used i'n the process according to the Invention further conprises a
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~.structural formula of the aromatic substituent containing it by the fornula
“50:[err] .55 For exanple, if the aromatic substituent Is a pyridyl .group,
~the-structural- fornula of the aronEPpd4ioMbBti tuent |s 2 EP 0 441 445 B1
.5 [err] The phosphi ne preferably conprises one or two phosphorus atons.

" Each' phosphor us atom has three sub- stltuents | east one of these
~substituents Is an aromatic substi whi ch contarns an imno nrtrogen

~atom i 0 The renaining substituent are referably selected from optionally

substltyted ali phatic and aromatic dr@- carbyl groups. Wen the phosphine
~conprises nore than one phosphorus athm it is possible for one sub-
stituent-to be shared by nore than one phosphorus atom as for exanple |n'
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subst i t uentarhysaraupsVies thephgsphing Fomppt sé‘l?[?s‘f‘?"c‘ﬁ%@ Sphor r?f°§‘ Eﬁe"(??sl' ot R"Sﬁ"b'

unl ess st astisenide brshifed by merp thag onophosPRptys alom, §s B 'Er stituted or
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~of~al Kyl groups are nethyl Y, n-propyl, isgPpropyN, n-butyl, iso-butyl.
“and tert-butyl. A cycloalk up i s preferabl r] cycloal kyl group,
for exanple cycl opentyl or cyclTohexyl. An aromati drocar byl group Is
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may . convenigidy gﬁdbﬁmr@pr esented by the general 50 fornula [err] in which
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and R2 and pgRaspherias atém theapgh a single bridging carbon atom. For example, if the aromatic substituentis a pyridyl
' group, it s preferably connected through the carbon atom at the 2-position in the pyridyl group. Aecordingly,
examples of preferred aromatic substituents containing an imino nitrogen atom are 2-pyridyl; 2-pyrazinyl; 2-
quinolyl; 1-isoquinolyl; 3-isoquinolyl; 2-pyrimidinyl; 3-pyridazinyl; 3-cinnolinyl; 2-triazinyl; 2-quinoxalinyl; and
2-quinazolinyl. 2-Pyridyl and 2-pyrimidyl are particularly preferred.
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% formula

R2

)
rl-p-g3 (I)

- ‘Inwhich R! represents an aromatic substituent containing an imino nitrogen atom, and R2 and R3, which may
‘be the same or different, represent a group R! or an optionally substituted aliphatic or aromatic hydrocarbyl
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be the same or different, represent a group [err] or an optionally
subst.i tuted aliphatic or aromatic hydrocarbyl 3 EP 0 441 445 B1 group.
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“di phenyl - (4, 6- tis@wyidylphosphip ¢.I dyl ) phosphi ne,
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.al kanesul plina#tc aci d such as 2-hydroxypro- 30 panesul phonic acid,
trifl uo?50mat Heferably Hredrntasicacid ds sefeptpdiranenids WBY‘HQ@ ’5’61°EP 4‘!‘%5‘!06 H?Frﬁf guch
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- 0! %}mn—
_,;pra,gx oni g DS,
‘system use hlb c;a é?éﬁ trlﬂﬂé(-@al&ticgﬁd fmcg %QEQH
j"het erogeney rhéﬂb’§c|d Subif eth% r)éaln& 'l‘h& ﬁﬁf@ﬂ&d\ﬁ%‘é&o ngémp@.Qnae@. 'e%an%%'réslns
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.Clai.ns:. s Gad. b@fy&b@uﬂmnﬁggna&gst systenj which conprises: a source of a
‘Group VI || nebddleo-péhbing BAtRH pént Spplicatidahampe 90&4d1awmétgon&raesecra&m§doees$ubaatm§ @ent
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-conposi tion | atsurcenda biwagtinathedny mfaroanthmmtuaitmrwhm@nwmtﬁkogﬁmnco pendi ng
Br N.«Fshmpat ent) aapypte of rooamandunber  9002509.9, filed on even date discl oses
“and: ct ai ng: ad) asource of an alkylsulphonate anion, and the use ‘of such a catalyst composition in the.carbonylation
Lo : of an unsaturated compound.
Our co-pending British patent application number 9002509.9, filed on even date discloses and claims: a
catalyst system which comprises:
' a) a Group VIl metal compound, and
~ b} a phosphine of formula -

'U

) 1'11 |
R%——p—33 (1)

. wherein R! represents an aliphatic hydrocarby! group, R2 represents an optionally substituted aromatic het-
erocyclic group having 8 or 6 ring atoms of which at least one is nitrogen, which may form part of an op-
tionally 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, and its use in the carbony-

" lation of unsaturated compounds.

S Our co-pending British patent application number 9002508.1, filed on even date discloses and claims: a

_ catalyst system, which comprises
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al'ys't syst-em whi ch conprises: 46 a) a Goup VIIl metal conpound,
-ahd.p) ‘a:phosphine of formula [err] wherein [err] represents an aliphatic
“‘hydiocarbyl group, [err] represent SPAM4UPEPAnal |y substituted aromatic het-
'-f':._'erocycl ic group having 5 or 6 ring atons of which at |east one Is nitrogen,

g.-St.r uct UlbPa prdBishin of geherbifdi@igndent | y has the meani ng of [err] or
resents an optionally substituted aryl group or an acid addition salt
eofs and its use in the @(ar bony- lation of unsaturated conpounds. Qur
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_'r:ocanyI group or an o tlona4/y substituted hydrocarbyl oxy group, it
l.s0 -bei ng possible for twd¥-ed@acent CR groups to forma ring, provided
t'."'least one of [err] represents a group of formula (I11) in which at
‘one of herbadch dt R1X, YaRELI InBepend@hifysple@dd fiomratitlogen@iém, ©CH groursand d group of
it 0 “Sal todmARICROhersi Kreprsnts @ Bydraxyiighup,caa minno yroert, roamidsf greupes gyanoiioup, an
i.cal 'ty ancheglgein, ah salokygraup sctialogentatoch, imyaptianelyisihstiuted fidecarbyl greupef andptionally
nber- of nol sabstiatedpyinshylons gpen, it gscbringossiviefn t@ astiggenyCR grovps tofermiaging, provided
tical. Pr ehatratibasyorietof RS R? andiFd eepreagntpea asdupfof formula (H)dn whichmpleashenef fapdZreery,|
i"2 t 0 50(resepispatup bl formile Gy ar@n eid adgiion spik theregf; ang '%Fset'm@e FRRARYstiop, pf “ﬁﬁY‘es

£ phosghi ne Iprisallyasnd cletificaliy upsatyrated 'HEPEP"P%S ‘not crl L ce\, era Pqtf 5 |
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Xyl enes g e & a8 oaﬁ.et'ﬁméaudtﬁﬁ&&rataﬁd Shéls Sudh ¥i¢ Aisole] DB Briotandne (s raiGrreddeigh

‘as: acet one fyiynieR biphdnylieBiabatia lisoliiyDétRer. 2R diteftialyamides sieh asid-mathyisypdlidgne.

2, 5, 8-t I'i OXanpReprécessHRcordiigas the grebent imentitingd cpnehientlsl efideted pt a tembreatureindhe range of
d| | sopr opy/| froai 10as 200a0,(rdfersitly fmm20atiod@8°Guch as N-net hyl pyrol i done. The
process accor Uhegodess dotvedinurtethe mventioniepreferebly effociedatperesuir f forad PR barPrepsures
t eriper atsir enigher thaveiop bargey b uséd, byterb@enerily eqonqmigahiysmatiragtye,on AeceHAt f’féP?"]‘“ appratus
-process accequiemenit.o the Invention is preferably effected at pressur e of
from| to 70 MBbemolretiosfiha itragen cvm@w&feﬁcr?aﬁ m!reum&uramvaaﬁ%'a Y B euee

e o e oo U o o kAl sl 125l BVt range f

45 1077 to 10-! gram atom Group Vil metal per mol of unsaturated compound

The carbon monoxide required for the process according to the present invention may be used in a prac-
tically pure form or diluted with an inert gas, for example nitrogen. The presence of more than small quantities
of hydrogen in the gas stream s undesirable on account of the hydrogenation of the unsaturated hydrocarbon
which may occur under the reaction conditions. in general, it is preferred that the quantity of hydrogen in the

50  gas stream supplied is less than 5 %v.

The acetylenically or olefinically unsaturated compound is preferably a substituted or unsubstituted alkyne,
alkene or cycloalkene having from 2 to 30, preferably from 2 to 10 carbon atoms per molecule, and one, two
or more acetylenic and/or olefinic carbon-carbon bonds.

Preferably the acetylenically or olefinically unsaturated compound is alpha-unsaturated.

55 Suitable substituents on the unsaturated compound include halogen atoms and cyano, acetoxy, alkoxy and
' aryl groups.

'Examples of alkynes are: ethyne, propyne, phenyl-acetylene, 1-butyne, 2-butyne, 1-pentyne, 1-hexyne,
1-heptyne, 1-octyne, 2-octyne, 4-octyns, 5-methyl-3-heptyne. 4-propyl-2-pentyne, 1-nonyne, benzylethyne
and cyclohexylethyne.

‘ch ‘may f Okfi fakch o Grodp VIPmetsi and tionally substituted, |arger condensed -



“The nolar ratio of the nitrogen conpound reactants to the unsaturated

- hydrocarbon may vary between wde limts and generally lies within the
range of .0.01 to 100:1. The quanti ER0O&M 4%B1 G oup VIII netal is not
-critical. Preferably, quantities are used within.the range of 45 10-7 to
10-1 gram at pig,{ Qlkéﬁe&éregﬁ&ﬁl prépRe, TBilteraf 2-bufsRa,H westére( -ieaensotiregtens] frectensr bon
nonoxi de rLghlnb hg;eng nefveeedisneaccordi ng to the present invention may be -
used in a prageni ga&m@urserémmﬁmabuhwedwmmmm | nert gas, for exanple
nitrogeyn. The presence of nore than HNRARY qu@!htltles of hydro en i n the gas
stream |'s wgies bdohbf RS and Rbladspendentp feptehents A/ @%@M A" eﬁm'ﬁ{!és |
hydr-ocar bogoaniy, &2, areryatic haterocydlindeacytdrep oeBtand B with tB?\WQP'hatﬂ%F? h°¥t

i s preferradatdondd formarpgant i ty of hydrogen In the 50 gas st
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t he "acet yl é¥ﬂ°€‘§¥'1 d?ﬂ"“‘éﬁ'l @pted conpound |s

“al pha- unsat urAReEY g Slok g,ugm,e?ed}mgbmlmug%ar‘ea& arethlygen, ni-
conpountf | ncl"d‘ ul éif:““é ; E‘Ja &éﬁg:&\ BofzimBbdoRy ezl huib tiineg FYARDS .
‘Exanpl es of e 5‘ YthﬁolmP Géaﬁh\éaﬁe irﬂ B, lthiek618 foyd=018 yradole)idthiazle, pyr-
2-butyne, chB erQE‘qum in %Xlgezﬂrﬂldi > Rikah\Rrazihe SatbgRemurad- OCt yne, 4- oct yne,
5-net hyl.- 3 Qrouf isiDreRdPabh Renthiyghsap hdvingarayirae 30) enm\pretéribiy fomeirtd 10 carbon
cycLohe I NGeh a8 acet rébaficyil or’eft aro brdx acp belenzdyl. al kenes are et hene,
p %y 1‘3{6’?&‘.@@%&@’&5@% tHie rilrpdnaItm to Whiths Reyiaw attachpcmayde,dor example; Ryprelidine,
2-oc ene Gyrediiedhe Rdiholitie CpipeadiloinddlioR @ piperazitee ni t r ogen conpound |'s
pref erabl y a edqhipahsgloups Rbad&F mby epubatituted §r unsubstituted by one or more substituents The sub-
[err] i.n whiiadntcacirefobly ssacled frome helpase alomye.g-dierise,hiprne or F‘b % ’8‘r‘ﬁ 5? an
opt i onakd y nettyk Bihyluprery! axlbltyl; an allpxy grpuas-fyiiethoxy, pthoxyspropXy 9rbuly or
acyl gr oup,e.giftosomethyt abaialiexy oroe. B9 Flsofmpi ew"s’tﬂmf? h am o , ,m
at t ached fcaomlaanramgygw BP1eG9t0%; 2 EpINR ITRHPeS 'g%l 15 Ai%ﬂe
atonms, nor g‘m& éfﬁt"gp@?"ﬂ%m‘ 1’"'5’%9’2‘(? ?: rEURMAY 2% be@d rom
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-cycl opropylals E 'gl %-Hfl CycC opent and cycl ohexyl. An aryl group Is
pr ef er abl y Raatbidundis Q4 EbetyibRically unséilrafdl G6tHoUrs), ine hieogeo yarhriound is
group | s, §L %For 6-menbered ring containing at | east one oxygen,
ni--t roge“ %‘Q .ﬁr}:!ﬁi} éin ai/@kTine 16 isbETtheisiodads id TRdteranOxhitel Ingthe prpesnceraga carboxylic
benzi m dazolgy fof dxampiehddtic & BlopieRicecid Wost @yferablpan exceseof carhixpisiacid ever gromaniger alky-
triazine, cpmpelsusés quinazoline, inidazole, thiazole, oxazole, pyrazole,
i sot hi azol e, [ nitrdgeh Sstapoudid inag begeneratiedipisitu feom theneheypepondt raF'F’rF%ﬁ“'ﬂ@zsa“f uran,

pyr ay negand lTaegodess auordifgto teyiivergionmpy tesariedfut pontiupu: rP"BWPHH rou
having from | Thecadyst systeres w@hMGﬁsﬁP@rﬁ"ﬂ t‘ttbe ‘I!F“E"&' F\ hos

acetyl or pmetbad Jins;thaymayhe HPR?;W ing g 8pp 5\3‘?' ° @h

[err] and t ed the protorieasidoAlisrnaivethRYENRY P aaaFBV o 5‘ Svin!

pyrrol i di neacihgddition saitehtde phasphineofits HE""G i e drlega ) ci pi per a2| ne
Each of #hewhichiapsom R*ﬂ"r"lf @ 5"’§ %nas ort H%‘ Q.kaﬂ itk &FRT €
substituents, Phewhispphaving ?"t f&&h oS “@ﬁ:.tn SePRhePwith %a@ﬂ'@cﬁiate

atom e. g. TFQ}'@F? qqgvenIF ative o ahe er li ing% Jibmtﬁgﬂw atetw et hyl,

et hyl, propflka' °"ﬂﬂ I n{:; ‘ﬂ“}ﬁ &ng nggExa,gaggwoxy et hoxy, propoxy or

but oxy; g, hal e Bt st bk gorop0s 160 4,

trifluoro ”EHA\W. = nﬁo%nt%? Qdilenidall o iGN AUNBur&Sd ddydundthatips been ganverted into
" a.certain compound and "b" is the total amount of that unsaturated compound that has been converted.

.- Preparation 1
85 |
-~ Preparation of diphenyl-(6-methyl-2-pyridyl)-phosphine

ts were dried and dis-
A!I manipulations were carried out in an inert atmosphere (nitrogen or argon). Solven
. tilled prior to use. 36 ml of a 1.6M n-butyllithium solution in hexane was added to 40 mi diethyl ether, and the-



acetyl; an acyloxy group, e.g. acetoxy; an amno group; an alkylam no
group, e g. nethylam no; a dial kyl am no oup, e.g. dinethylamno; an am do
" group, “.e. g. acetam do; a sul phoni cEREAH ‘%Pgﬂlp a hydroxyl group; a car-
boxyl gr'oup; and an aryl group such as phenyl. 30 Exanpl es of
conpounds fktusaie tdled to0A0D. To the stirled Bixtuckavea addan inahe wlirke/df 20ninetes seabitionsef 109
- et hyl am ngbrombeynettyipyridine in 15 mbjieytiybevhaneigring this addition] theriemperaturel wad keptiabrt§ 6edftes uch
as di met hythamdditien,aiecerdpectiny Wasmaised to -5 PE, kit teredur Giminytos.and themlgwered again to -40 °C.
1, 4- di asri nabdwtizeefd?2. aanﬁlorgqsghemnhmhwu1qmmq§mya#mwm¢£eﬁethewof15 minutes to
al kanoy| anthestired mhure Aftarthe additinn, the mixvre zaf)wmeq' fodenetempgrrtyre. thacsolypts, werp 5f ed
" conpound |@°\eﬁma(eelp éﬁn'e'awareyans!ﬁgatqﬁh d'@fFFésﬁ t'tP 'H°
s 35 pre?"éﬂm’" na!ﬁwméseveweﬁ '%Ye"d’fas | F?g

rd-

prpapicapgtianswere opf g e " ) gcrgsm
gigﬁgf;";i m {olugyje ﬂmba?% ‘s yg‘é’?e‘g\y' Se “Q%esa\;s}cff;'%ar u)? 'l c
l’|

aci d over H’ﬁﬂﬁh‘?’aé The mtrogen conpound nay be

gener at ed n S|Ju2fromthe correspondl ng acid addition salt. 40 The
process ac to the invention nmay be carried out continuously or
bat chwi ge. plhg. i bitiphaiy-@%atiy Ep Gnbdpnikd!e process according to the
| nvention enient nethod. Thus they nay be

prepared by caRkbmicisl Weshriparedisiesinbetin Riepdratiol |, Aut WHGIDUIG2Hbrob3-muktyippiiina e
(1) and t hesteadds Gdi2braid-EmetRyifyRdinealt iwasadhyractéred by HRNMRe 557-8paped by conbi ni ng
a Goup Vill netal compound and an acid addition salt of the phosphine.
Al t‘ernaioi Vv eleparationdy may be prepared froma Goup VIII metal conpound 45
: “is a corrpl ex of a Group VI I rret al with the phosphine, and/or the

bi yirPcpyrdyl-ehespiing ¢ substit uent which contains an
I mno mtrogen atom are knovvn |n the art. They are convenle% red b
‘reacting a phidisshmpoyad was|pragared,ps desqebgd;in '?fé'?a&?m Bgtﬁgl‘%ﬁz hepy! °hg?ﬁ§?‘ﬁ edte
‘al kal i et sleadnf theshiprgirheaylphosphing-dt wes chargterizef B UR NMB- 3 57 bRPH cont ai ni ng an
imno nitrggen atom The invention will now be illustrated by the foll ow ng
Exanpl es;. g&”——ﬁn"’m t he Exarrpl es, the selectivity to a certain conpound,
expres’s’ed.. as 100 a/b, In which "a" is the
agount gf : y unsaturated conmpound that has been

C OQ-y erted int ﬂusaco FJF.L pRPEDE44AEs AR in Prepaiafiontt it Jsh B g BEBIHBEus Bichidridatinstead

‘unsat urat ede SphIRES It REEhalRAENLEd by2th Niit@panalgpAn 1 55 Preparation
:of di phenyl - (6-net hyI -pyridyl)-phosphine Al manipulations were carried

out in an ipghgklaugisosphere (nitrogen or argon). Solvents were dried and
dis- tibkjgedprior touse. 36 M of a 1 .6Mn-butyllithiumsolution in
"hexane was mbdﬁdontdaduaﬂnymG;imméthgm-paldmepnosmrd the- 6 'EP 0 441 445 B1

m xture. was. cooled to [err] To the stirred mxture was added in the course
of 20 mi'nut esTis ®obaind as mépafkd ag d@cibed inPrepantionty lrvgwngdpﬁe 2;bppmpsst, §ygimethviRyry |
ether; dur iding insteadof divkch-troramg-methylpyriding, i wae ehetactozed RIS NMR: 3 2G-6@PMAf ter t he
-adduloﬁo the tenperature was raised to [err] kept there for 5 mnutes,
-and t hen. gparationfnain to [err] 5 A solution of 12.8 g

chl or odi phenyl phosphl ne |n 15 m_ diethyl ether was added in the course of
15 mi nut es Rréparation of diphenyl 8-methoxy:2:p sF—the addition, the mixture was

war rrEd tO roo t er at 4 de otlgﬂaml e ra‘r:fdth \ég Hpﬂen\flﬁlﬁéﬂrine%gadﬁgﬁ n
wat er arft 6 po ﬁo m b { trRperdturd/ o3 M Sind
stirring, t@q A ex o ,u.a enarua T R ot kA vy
extracted w . ho%&'rfdin@ ihhr8d pdttidnb! Tﬂwm rentoléd 3l Gimenonia was
fractions V\ﬁi mb&ﬁ | ThéaSldidelias WorkeAIBwith & lofomettiafalée destitd In®PBepekatana s

crystallg Zeéryét&lhzaﬁ&n%h&!ah@éfﬂ&@xgaﬁ doRevatfa IpGte pracudt (chaRfiderizall by 31P NMR: 5, = -4.4
di phenyl - ( 6ggigt hyl - 2- pyri dyl ) - phosphine as off-white crystals. The product

was characterized by [err] NVR [err] = -5.6 ppm Preparation 2 15
Pr epar at i onpepardiibpheny! - (3- met hyl - 2- pyri dyl ) - phosphi ne

_..85  Preparation of di(n-butyl)-2-pyridyl phosphine

To a magnetically stirred solution of 2.5 g phenyl(2-pyridyi),P in 20 mol tetrahydrofuran, cooled to -80 °C,
was added in the course of 10 min 5.9 mi of a 1.6 M solution of n-butylLi in hexane. The resulting deep-red
solution was allowed to warm to room temperature, and analysis of the solution by 3'P NMR showed it to contaln

7



Thi's conpound was prepared as described In Preparation 1, but using 10.0 g
~2- brom--3- et hyl pyri di ne i nstead of the 2-bronp- 6- nethylpyrldlne It was
characterized by [err] NWVR [err] EPOZANM44BBH 20 Preparation 3 Preparation
of phenyl -'bi s(6-net hyl - 2- pyri dyl)-phosphi ne This conpound was prepared as
descri bed ih8 pfispHidl(A-bitd)iz-ByridyhRLi asl the Boly phoSphgrusertiringicompoand@jrodpbpme. i n- 25
st ead of t he Teéonstierlias badied kprSiahd aiwiutidriof Waig 1-blompiaitanein 1 widettalydBlysanWeRadd-
[err] =" -5ed Thymixtuilrwe agaitwapmedto Rom tampatatutsn the fsolvents were removed in vacuo, and 25 ml of
tris(6-set tivthyl@heyand thyhi pEvsten werh added. 2¢terTIRjmin qfeﬂmdhelow lqyeiysg penaraged and the
described ieteiffayeqyes axtiacied vith 1p ot of etberrithe oragnicjayersaersisorphined apd thegolypnt was reRved 5
of the chl mwe@p(ﬁﬁe?n)/mgﬁwbm light-yeljow ligyid wasien :&e! Bt Hz &andy' PINMIR aqg/pbown g opsist
-3.8 ppm- Pieckimalet ralip) mixium qb?'é'??&)"@}t"ﬁ‘%a'lﬁf(“’b“ty')z(z'py"dy')" (8= -19.5 ppm).

di phenyl - (4, 6-di net hyl - 2- pyri dyl ) - phosphi ne This conpound was prepared as
descri b¥d mﬂ%ratlon 1, but usmg 10.8 g 2-brono-4, 6-di methyl pyri- dine
i nst ead of the Z-Q{ h 3 ; %h‘?rfe' zed by [err] NWR
[err] :'_-'P paral '

di phenyl" b Deh¥a ngp bra )wappa §a@ &@e ﬁ\a a %olz off ofeRiiyi i MR FhyiBdelars t O
'quéeg% d ﬂﬁyl[-gﬁéh P4 ohd 1)

100 m 1ihare indtehd df EHB BraMbIULAS.FHHé regutdpRodad ded
in6 Port'%éam o?gthétﬁﬂ G-pyhitVBP St br@ﬁ»n% idfib @i 2Lpnémi BRIiné @ thedpbloxithart
at that tepRer@sdHos hemngmylﬁ@ AWl la®d bp@aidlion.0 [err]. Then, 3.1
g anmoni um Chﬂh@ﬁhyﬂﬁaﬂeﬁa‘i’a iBélof 1 prdaBetSivdré 5,504 RD bt (dimisthylf20pytidyipeahphiitye) A =0
- 2- br ono- 6- r.mhrypmxﬁgtﬁyuﬂbﬁyez.pﬁmﬁﬂtmminaprt|ons The cooling bath was rermved
and-~t hezgammoni a was al l owed to evaporate. The residue was worked up with
Wé're,,l di chiPepamatibhidane as described in Preparation 1. 50 Crystallization
from hexane afforded 7 g of a somewhat |npure product (characterized by

[err] NWR _rﬂfmﬂonﬂfn-wtmeﬂrmwhﬂﬁm_mn 7 55 Preparation of
‘a' ded

di (n-butyl)- pyr| dyl hos hi ne To a magnetlcal I stl rred sol
phenyl (& pyr| d]"F';lo ﬁ?{ﬁ "E %"f

in the cour“"@%"s@? nstepd;of H°"5"'§Y“r1f°“t9f’" 5“%'“@ egifie ?s" ufy RPN Re.
The resul t Py 8451880l ution was al | owed towarmto room tenperat ure,

and anal ySigS of tq solution by [err] NWMR showed It to contain EP 0 441
445 _B1 &he—ﬁ%@%&ge (n-butyl)(2-pyridyl)PLi as the only _
pHosphorus, al o= -16.3 ppm). The solution was cooled to
Je¥r] -and a-sot n%’f&]ﬂet %%Whog rmbut ane in 10 m tetrahydrofuran was
:add--- ed... The 'me)i'ﬁdt“o@ oy‘ﬁapa?aﬁ@d Swibrb pEREd, leRcepOR#1 108 GRREGK4SyRdy)F d SAY U.2 g ticdo-
mere .r. emv%ﬂaﬂe WEE Hddd. Vid? mﬁ%§dé‘&:ﬂb@é in preparstioR it Biydrdld aiiethiirachyAd) phibsphihe, whikiewas

?__were'adqed furfNek SUririedCby Qistilaith (65 yield).§) ~ -44@ppi.gani ¢ | ayer was separated and
; waterl ayerwas extracted with 10 m of ether. The organicl ayerswere

f "hed’ drrdegala@orsidl vent was renmoved in vacuo (86 Pa). The resulting
“Hi-ght-yel low I'i quid was anal yzed by [err] NIVR and shown to consist of a 1:1
(ol ar - rat-iRygparstiont of n-butgf4-rpet y! J e(n-butyl)] err] (2 pyridyl)P

-(sp\, -¥.5 ppm. 10 Preparation 8 Pre aratlon of dineth ridyl . .
e o‘;’f’, l dnds 7

ph hi dAhmpanipyla Worp capUad\pptinpn|ineff g
:alagsfeljggt gaed @R@?ﬁe%%{f% %?Wwﬂv'gf‘i Bf'e ‘ni‘rﬁ?; ) . %r s
o a.% "%a i

i's used I rfeixtwayagsoole ?;E“"?S ture as F°
of the bro EFP'Q?Pé!“d'“PH'eﬁr'B' &? (’)\%‘ﬁﬂ ﬁr 6L T
| pt th d e he
(2-pyri (ﬁ/l ?Pe ﬁ \%@Eﬁg t fed 3- n;.‘l Ephosphine
appr oxi mat § &% ;?-L g‘t aﬁm'; QFEEA jrﬁ lidrh6 |n9t‘é£ k&5 dRts Vibte
isol at ed by, L@b. viler (25 mi) and dlchloromethane (25 ml) were added After 5 minutes of vigorous stirring,
the dichloromethane layer was separated. The water layer was exiracted with two 25-mi portions of dichloro-
§0  methane, the organic fractions were combined, and the solvent removed in vacuo. The residue was distilied,
' giving 4.7 g (60%) of (n-butyl){4-methoxyphenyl)(2-pyridyl)phosphine as a yellowish liquid. The product was
- characterized by 3'p NMR: 3, = -14.9 ppm.
In this experiment, n-butyliithium is believed to react with 2-bromopyridine to afford a mixture of n-butyl-
. bromide.and 2-pyridyllithium. Then the 2-pyridyllithium reacts with 4-methoxy-bls(z-pyridyl)-phosphme to af-
"'86 ford 4-methoxyphenyl{(2-pyridyl)lithium phosphide (and 2,2"-bipyridine). The lithium phosphide then reacts
. with n-butylbromide to afford (n-butyl)(4-methoxyphenyl)(2-pyridyl)phosphine.




-'_-'T'he, physi cal characteristics of the products were p= -41.2 ppm

(di met hyl.- 2- pyri dyl phosphi ne) and err = -24.1 ppm
(et hyl phenyl - 2- pyr | dyl phosphi ne) . 48B1ation 9 Preparation of n-butyl
tert-butyl 2-pyridyl phosphine 25 The net hod of Preparation 7 was

‘repeated, pppgtontdhat 5.6 M of a 1.7 Msolution of t-butylU In pentane was
~used Instead of the n-butylLi solution. The final product was Identified as
“n-butyl t- bubﬂtuoaomhymﬁw)m-mal ysis ([err] = -7.4 ppm. Preparation
10 30 Pseparation of dinmethyl 2-pyridyl phosphi ne The net hod of Preparation
8 was repeat & manjnulations weteserrigd autin gn ingst 4¥pe lzerﬁympr)a@n)amewﬂw eﬂer‘a q‘Sodo-

met hane wetilied pripstg us mlgha @ Ecgolpgen PHP’?

&/\38 o5 e AEM abyiithly Hr? @H gr
2-pyridyl [ideswasseoled 48 13C. \R]&&"e:??}"‘}dd?"ftﬁéwﬂ%}‘ii’ "TF'?'L };‘
yield). [eBP bmmwiﬂ!'"%'" d'etl’-'iflé } P%W's '79|“ T;\%‘P‘? S’ﬁs I m ort
- met hoprhé ‘?ﬁ 8%" '5 b “ﬁ'ﬁ et"::'ere 9 hgut
(In an iner® rl?'"%& r ﬂ:" %gh 3 m&r’a@e
"tilled prigf '06 w de "° HAYnw &Eﬁ? Uil trd ol \'ns’thrﬁﬁ agas
~added to 39 pa rﬂ'f% ?‘ éﬁ-n’xi S‘rﬂéﬁ@%f&ém thaf, {Haofghnic fHédtidnd ©
stirred,m xLire shtr éawra'é@o Phe Qdmyame@grs@gubgmmf rfettiyi-0
2- brom)py“b 2- 9ndyr$‘p a h%u ikh 1RG0 Ehe prddUct i@ chdmdcerizsd B 4P RIMR: §,12620.5 ppm.

tenperature waS kept at [err] After the 45 addition, the tenperature was
‘raised-to gRAMPLEKEpt there for 5 minutes, and then Iowered again to [err].
_The resulting solution was added to a cool ed [err] solution of 7.6 g

4~ met hoxy pheny2solii staidleg)steet] mhgnefidaltysiftedamtotlave3 s filled Tith-0.T menohpiafladiumll) aeesats, 2
V\ér Red t'0 mamhbisphenyka-piidy)phosphinecd msel iprtehiengsufpboniclegid A0mi Narethyipireolidone gad g0
Wer e r enpv adilinenAimees ien evictated flo@3hedulociayesandi3e il ererynevera plded. The ?Ht‘a"'aWeY”é then
added. Af t gres@rizadmith 6&bapéarhon monaxide, sealqdand hingted t°r?9 °%|f‘8’ﬂ|1‘érh8‘1"r‘% "“T Z WPRas
separ at ed. ofithecaatents of theguinclaygwasaithdrayeyagdanglyeed lgg yt:'s re-
«di chl or & Besled thy mtmetin! opinailidagd e e \AE[ F“cfrr‘se'%% f 8‘8"’" 'P."S'SPHE’ wes
sol.vent reﬁﬂ?éﬂie"it?rb‘?/b"@ﬁwbwy AP Eam AEo% sti |l ed, gi vi ng 4.7 g (60% of
~(n -butyl) (4 LFgéyphenyl ) (2-pyridyl ) phosphine as a yeI | owi sh |iquid. The
-_product Wa terized by [err] NVR [err] =-14.9 ppm In this

-experi ! rﬁﬁiah iFid & cié?aﬁﬁésf tvﬂh%mﬁ Ydidntlin28ethtd, 5
afifgrd 4 éb;é i3] ,E%Uﬁ E‘ dfo Sdk.déb sotrh]'Mth oyAélicéridnd 10 mi
2-Pyri dyl | ' %6} f waslt mﬁmﬁﬂiﬁd%htﬁ@bﬁﬁam@
T ord 4-met h‘ﬁ?ﬁ bar diiend, gydléd'ah& ﬂ%ﬁ@b@b@ﬂﬁérdﬂo&ﬁ%ﬂ& tirhe 2 spiple i tHaedntenBh e
i thi um phQpg hﬂ@clév@ﬁ&h Wdﬁ&ﬁﬁrﬁan%ﬁd&z&ﬂ?@&%lqhﬂ cHrbrhkRogkaphya THenalysis revealed that prop-
(- but ylsy ( 4nbRhrinaY NeDBEbrived with/d deR¥tivityil OB Themes converkiBh Bte4dd calbuisteBth be 350
:Pr.iepar at i ormoles effiefypgiérabtod Rdéur.met hyl di (2- pyri dyl ) phosphine 5 All

‘mani pul ations were carried out in an inert atnosphere (nitrogen or argon).
“Sol vents wep@meLEed and dis- tilled prior to use. 36 nl of a 1.6M :
A-butyllithium solution in-hexane was added to 40 m_ diethyl ether, and the
N UT e Mias ¢ isinethod of Exempld 2wasrepediad, qurnﬂWW‘M’W@“%“%EI@G‘“PW‘W\@° f se
‘of 20 mi nutssdineinsiesidief 10N, Rressorizing yitipadhap prSPARMOREHide and;heg *@Z h
during thi ssaE'E'GWF’FW“aftﬂé'ﬁaétf?ﬂE’f‘%\?fGP‘é‘"Wé%a RLptthe "T"g'ﬂﬁmpﬂr'tdé adtbﬁ pfprged Witk
‘addition, t"’f?@"ti"@?ﬁ%F AMIP0%LEPPYed to [err] kept there for 5 minutes, and

t hen Iowered again to [err] A solution of 3A g nethyl dICh| or ophosphine in
15 nm di%® t hyl hers added to gAke~Stirred m gt ure. ter Qe addi tion,
the m xture vvas vvar EONL O roomt Qt ure, th vent s eroved i n
vacuo, and 50 rri ﬁ

The mean conversion rate was calculated to be 1,000 moles norbornadiene/gram atom Pd/hour.

- o 88 EXAMPLE4

The method of Example 3 was repeated, butwith heating to only 50 °C. Analysis of a sample of the contents
. of the autoclave after 5 hours reaction time revealed that the following compounds had been formed with se-
lectivities of 90% and 10% respectively:



~-and-50:m- di chl oronet hane were added. After 5 mnutes of vigorous stirring,
-.”the di.chl.or onet hane | ayer was separated. The water |ayer was extracted with
‘4wo.'50-nm portions of dichloronet h&ROMt#MERIr ganic fractions 15 were

_J;corrbl ned, and the solvent renoved In vacuo. The residue was distilled,

gl Vi ng _4 0 g (68% of methyl- bi s(2 pyr| dyl) - phosphl ne as a yell ow sh

1 qui % Characte J by 31P N 8p = -20 m EXAMPLE |

tlcaIIy e‘??@_y ocl ave was filled
'_-__-wnth 0 & mmol pal | i ) acet\Wte, ph y ridyl ) phosphi ne,
.3 mmol p-tol uenesdl phoM ¢ acid, N—rret Tol i done 20 m
aniline. Air was then evacmad%ed fromthe autoclave, gggl 30 M propyne were
‘added. . The autoclave was then pressurized with 60 bar carbon nonoxi de,
‘seal ed- and -heated to [err] After 1 hours reaction ting, g‘m)le of the
cont ent#  offhe Aean soverson(Rls WhS calcatef] 4 b2 400 mples neFReTgdeng/oRn 93% Yti d
~chromat ogr aph The analysis re- 25 vealed that [err]-nethyl acrylanilide
_had been. f&%ﬁéﬁﬁath a selectivity of 99% The nean conversion rate was

.'-.Cal cul at ed tz}ré%e &\E&)Qflggm?ea ) %’(?53% ﬁfﬂ;ﬁ P@HP %urm Jﬂﬁ °€ for §% hours.”
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2250 m S 2l Stion loby el B sty
.ol Iadl aceta spheny (2- pyrldyl)phosphlne 4 nmo

“p-tol ‘Ue_nesul phonl ¢ aci d, 50 m N- et hyl gyrrolidone and 10 ml aniline. Air
-was- t-hen.evacuat ed from the autocl ave. ﬁi- aut ocl avg~was, then pressurized

‘it h: 30..bar carbon ITDI’]OXI gnd 20 bar heated to [err]
After. byhours reaction t W SAERLS ’
,_Wmam and anal yzed by 1'17°quird chromat ography. .

e conten t he aut ocl ave was
that prop- 35 anoyl anili

e anal ysis reveal ed
ad been forned with a selectivity of 99.9%
“Thé-frean conversion rate was cal cul ated to be 350 noles et hene/gr am at om
;Pdf-hour . EXPvRbdR gmeion rate wapigalcuiatadiobr K00 meleaperepiadiens/apeatPBEY Bt usi ng 50
::;mml nonbornadl ene i nstead of ethene and 100mol aniline instead of 10 m,
priessur i zi regmagratiye ExampleA car bon ITDI’IOXI de and heating to [err] instead of
,,[,,err]-- A.,,__sarrplze W,lthd avvn after a rea on t

wz% Lbonpl v feliad e i"%ﬁﬁ L%‘Lfm% ffm]az@@ @e&,.gg%ie

tobele han 10 moI s ethene/ atom Pd/hour.
ersion ra was '1 8’3‘“ e 1, 000 nol es -

g at om Pd/ hour 55 EXANPLE 4 The rret hod of Exanple 3was

heating to only 50 C Analysis of a sanple of the contents
aUt 0C| Penettiol 87ExEm répR@6d, bit Gsifig 10 N-Aelabslaniideaistealier ahirel ombthg,

G5 aGeelf §BpidnaiidB adolnd téiRive bedh tdrivbd withs selbctoBér 8% ThOHednaspesioh i v :

29 EPT0  Adab cAdatel th B4 20b moles ethene/gram atom Pd/hour. [err] 90% .
'105% 10 -The nmean conversion rate was cal culated to be 300 nol es

nor bor nadi epedpLam at om Pd/ hour. EXAMPLE 5 The nethod of Exanple 3 was
repeated, but heating at [err] for [err] hour and then [err] for [err]
houces. - Anal ys e nadthodlotExemple 2 wasiengated but using0 ad2-piirolideps ingteqd ofaplinegiipigganoy! pyr-
conpound . hadidorswasfawndriodievg bepn fomw with a selactyity gF 9576c Themesmconypzsionsain wes falpupted o
rate. vvas c*éﬁﬂ@twsﬁﬁ‘ewmmpﬁb‘f‘%s nor bor nadi ene/ gram at om Pd/ hour. 25

. EXAMPLE8

The method of Example 2 was repeated, but using 10 g 2-aminoethanesulphonic acid instead of aniline,
- and heating at 100 °C for 5 hours. N-propionylamidoethanesulphonic acid was formed with a selectivity of
about 80%. The mean conversion rate was calculated to be 300 moles ethene/gram atom Pd/hour.

C . T s EXAMPLES
| The method of Exémple 3 was repeated, but uéing 25 mmol 1,4-diaminobenzene and 25 mmol 1,3-diami-

" riobenzene instead of aniline and heating for 1 hour at 50 °C, then 4 hours at 110 °C. A polyamide was obtained.
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" . 4.. .Aprocess for the preparation of an amide, which comprises reacting an acetylenicaily or olefinically un-
" saturated compound with carbon monoxide and a nitrogen compound selected from ammonia and a pri-

10




Conpar ative Exanple A The method of Exanple 2 was repeated, but using -

ant [ Tne 1 pavena of 10 m anttine. " Broyanowt ani 11 be oaq TR

anoy|
nmean conversion so rate was cal cﬁ?&t‘éﬁ“ﬁé%e | ess than "0 ‘oltes"et hene/
gram at om Pd/ hour. EXAMPLE 6 The method of Exanple 2 was repeated, but
using 10 mM N-nethyl, acetam de instead of aniline. N-nethyl, 35 N acetyl

propl onam de was fo to have Jeen\fornmed w a selecti of 98% The
o be 200/fioNesegikeNe/ gr ym at om
vet od of ExApRl e Z was rypeapgd, but using

mean conversion r coNg
Pd/ howr . EXAMPLE The
10 M 2-pyrrolidone ihstead of aniline. N oyl pyr- done was found
to have been formed with &0%el ectivity of 95% The mea&n conversion rate was
cal cul ated to be 100 nol es et hene/ gram at om Pd/ hour. EXAMPLE 8 The net hod

st ot g AR PRsrac i Has B aieEle 500 lledroPBlRAEh AR Rl PUREL:S 21 €

N- pr opi omgget hanesul phonic acid was forned with a selectivity of about
80% The Freafr—conversion rate was calculated to be 300 nol es ethene/ gram
at om Pd/ houf‘he_ méthodier Bl 3Wat RpedtBd, BRAGestin @@%“@!ﬁﬁ YholBdnd ERAA60 €kor 4 iouksSi NQ

25 Myl Iandivéid GifletedeBendRoatet ekl hdTERR folibwiAg Ebnibdtind hB@EERR Torhied WithQDRBaelediity:
aniline and heating for 1 hour at [err] then 4 hours at [err] A pol yam de

was obtained. Clains 1. A process for e preparati f an am de, which
ef i ni cal sat urat ed conpound
p ed fpom ammonia and a

wi th carbon nonoxi de a W a i trogen
w20 EP 0 441 444 N Mo~ [err] 90%
10 The nean conve rate was cal cul ated to be 300 nol es

nor bor nadi ene/ gr am at omt*hour. EXAMPLE 5 The nethod of Exanple 3 was
err t.hen for [err]

ted, but heati t f or hou d
onr . -3 5o aas Geyechral WS FAatl 1 PSR oS PO HRRR R EETERO| | Gt g
conpodhd had been fornmed with 90% sel ectivity: [err] >DO
[err] Th%‘@&#@%ﬁ%—ron rate was cal cul ated to be 1,000 nol es
nor ﬁgr nadi engl QLN gt Ihisls QAL Fepeated, HRAMRAS Bbhehfiplos g ifstedd bhGispRBryRE Eyrigy)-

Exanpl e 22:2@;”" A fiGmilitt-fistddd b8 i bAHE PRIgaRdPRas WEs foriel, 2achédhean conversion

bi sphepy!| Gia-wa¥ b o 521653 kN A6 moRE Bthefd/ rama@tek PdRud NSt ead of 10 i

ani lI-i ne. Propanoyl anilide was forned, but the nmean conversion 30 rate was
cal cul at egixdmpirle® | ess than 10 nol es et hene/ gram at om Pd/ hour . EXAMPLE 6
The. met hod of Exanple 2 was repeated, but using 10 M N-nethyl acetani de

i nst ead. of gnhé ihethad of Bkamplb2yias refdated\butigsirgyid mpii-othgiragetiroide ingtead btanitice. Nanethyly e
been for medcatyl plopianasrddeaes ifound p have 128A/formdriovitiracsalectivity/af 88%. Jlilre maacomepssion rate

cal cul at edascalciiate®©Be R raclescetiipnelgrag atom Refort Pd/ hour . EXAMPLE 7 40 The
met hod of Exanple 2 was repeated, but using 10 ml 2-pyrrolidone instead of
ani line. EKAMRMEFInOyl pyr- rolidone was found to have been formed with a

selectivity of 95% The nean conversion rate was cal cul %t ?d_,
' 40 The method of Example 2 was repeated, but using 10 mi 2-pyrrolidone instead of aniline. N-propanoy! pyr-

rolidone was found to have been formed with a selectivity of 95%. The mean conversion rate was calculated
to be 100 moles ethene/gram atom Pd/hour. -

EXAMPLE 8

The method of Example 2 was repeated, but using 10 g 2-aminoethanesulphonic acid instead of aniline,
and heating at 100 °C for 5 hours. N-propionylamidoethanesulphonic acid was formed with a selectivity of
about 80%. The mean conversion rate was calculated to be 300 moles ethene/gram atom Pd/hour:

56 EXAMPLE 9

The method of Example 3 was repeated, but using 25 mmol 1,4-diaminobenzene and 25 mmol 1,3-diami-
nobenzene instead of aniline and heating for 1 hour at 50 °C, then 4 hours at110 °C. A polyamide was obtained.

55
Claims

1. A process for the preparation of an amide, which comprises reacting an acetylenically or olefinically un-
saturated compound with carbon monoxide and a nitrogen compound selected from ammonia and a pri-
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400 be 100 rml es et hene/ gram at om Pd/ hour. EXAMPLE nm‘&mﬁ“ﬂt“ ‘\
X ma-l e-2.was repeated, but using 10 g 2- am noet hamm ‘ i nst ead
af dnill'tne, and heating at [err] f O GANGE

‘N propi-onyl ami doet hanesul phoni ¢ acid was for med with a sel ecti vi ty of about
80% . The AN faRi by SécOndary ahifHe Br o, ;hMerdsalcB dr £ Catal}t siilin WRKhRSmEHsbENE/ gr am
'atom Pd/ hour . " 5§ a sbulrh BRugd 8 migkl, hod of Exanpl e 3 was repeated, but using
25.. mml 1, 4- dlﬁ)mpmbmmmﬁgﬁwbn&'ﬁcmueﬂm&cﬁlmnsammhﬁmmmatonﬁémad of
ani.line. 5and head)apgtohiacid. hour at [err],then 4 hours at [err]. Apol yam dewas
‘obtai ned. 55 C ains 1. E@i)rocess for the preparation of an am de, which
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atom. and 5 phine. C) @ protonic acid. 2. A process as claimed in claiml,
i'n- which the source of a Goup VIII netal is a palladiumconpound. 3. A
process_as % Aipmsessiapcieimed inpny age ofclaiishiod, inwhidhHie@rponis apigis suphufiq scidgesyipheniam
i:s' connéct ed g2 Phersagiesrid cabpri acid A RpFhalic acid o5 BISPIARYING DARBEFNat om 4.
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ac I'd, phosphoni ¢ aC| a carboxylic acid, a perhalic acid
uI phanatAewbcasras elximlmmgay Sreof mlmﬁ1 to/8, ip whicICthS tempere&mumdmelmgawmarze toOf
cl- t 0 5,1309C, wii todpredsare Isari therande df lrem mtovioder. of nol es of phosph| ne per
_g.ra .atomof Goup VIII netal Is in the rang e of from2 to 500, and the
ti.o..of tHe mﬂﬂ?&saﬁﬁ‘aﬁ'ﬁﬁ?‘ 5'?“61’“? 5&‘? g’ g ‘_’?5\"3 %HPW&!WSW%
_r ang®: of F'B?ﬂ“ff‘ Ig a;sybsyiyted gpuncubstitutnq glkeor.oyclea g fpmyhig 1§ carbon
ms 1. to 6, "which the tenperature is In the range of from20 to 130
nd-the gr m&saé St 445 oA o B.Aich e ird o Bfpou o OB ot

i med i'n any g of -clalns 7, 1In Whi ch t he acetylenically or
okefin lcally unsat ur at ed corrpound IS giNwafesti tgfjed or unsubstituted al kene,
-cyQL;oal Re Ne. OlnwMidhyeaéh dRRYAnD §° i\a@aadanweepaaeeyﬁsaerw;;eataﬁnﬁm af optiofalPEUBERASH alk§,

clal.ned -1 n anyssaiylpdryl ClravaiBheterdcgali€) or dop groti, Gd‘RsbthR°rhgbﬂhagﬂtﬁ tHR @arPen.ataih tb which
'_corrpound of. gemraaelattﬁchadmima rng. 30

r]:in which each of [err] independently represents a ogen atom or
an: -optt qgal 10 ARRsess;ag gaimgd i pryiane Ws(ﬁ?%mwhw F*wunsasmmm@"wgf aasetyleniqaly
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at't'ached . forma ring. 10. A process as claimed in any one of claims | to 9,
inm . which tl"ig rlﬂat urq‘t ed conpound is an acetylenically unsaturated
conpound, ami tREPh $Pogen conpound i's an aromatic anine. Patentanspruche

Lo NEn aer] aly, .a%ﬂs ﬂﬁﬁ@f&&u&g KhiBE TeiNEL 83 umbkidnAsr S ierhddh Gdef &nisch un-
e e_r acet yl eni g§ 31 Vord b%% M’Qmoxld und einer Stickstoffverbindung, ausgewahit aus Ammoniak
R und einem priméren oder sekundéren Amin oder Amid, in Gegenwart eines Katalysatorsystems, welches
a) eine Quelle fiir ein Metall der Gruppe VIi|,
b) ein Phosphin mit einem aromatlschen Substituenten, der ein Iminostickstoffatom enthélt, und
_ ©) eine Protonensaure
enthélt umfait.

- - A Em Ven'ahren wie in Anspruch 1 beansprucht, in welchem die Quelie fiir ein Metall der Gruppe Vil eine
Pa||adiumverblndung ist.

3. 'Ein Verfahren, wie in Anspruch 1 oder 2 beansprucht, in welchem ein Iminostickstoffatom Gber ein ein-
. zelnes Briicken-Kohienstoffatom an ein Phosphoratom gebunden ist.

-4 Ein Verfahmn, wie in Anspruch 3 beansprucht, in welchem das Phosphin ein 2-Pyridylphosphin oder ein
| " 9-Pyrimidinylphioshiin ist.

- 5 -Em Verfahren wie in einem der Anspriiche 1 bis 4 beansprucht, in welchem die Protonenséure Schwe-
: felsﬁure. eine Sulfonséure, eine Phosphonsaure, ein Carbonséure, eine Perhalogensaure oder ein sul-
fomertes_ lonenaustauscherharz ist.
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“Bi“s"10-.Kohl. erisayiéniiue neeléfiniiue avde du FEpnexyde d¢ catbane et yjjcampasé de Feagle ehole! DRFRINATIC he
58 beans ogiefiet unp amine b keAmide prinire ek SRcpTdiRe P PTARRSR Y Seieree gatalyfique qui
ung deicomportgenei nen For nel HNRGR6 (111) ; : -: : 15 |st I n
RS und ﬂ@“?%PF&“m#ﬁGHPweg’"bl n_\sserstaffat om S -
‘gagebenontal s -BBEPIOBRING @yant ysy syRsfituant pomptgue gy fer °""Rr‘g'7|a‘°m 8F gdae %"ﬁé’?‘?sc e
) rocychi sche®d0&HdsAMRMYey | gr uppe darstel | en, oder RG und R6 zusammen
ohy: eflﬁ,tp%mtta ue RVerfifs &h@.ag@mmﬁaa 1saaael logih 18 Burdd d3Gnelth fflGBupe iILLO.
ahren, ol U cbripdss méﬂﬁh Ansprflche | bis 9 beansprucht, in wel chem
gattigte Verbindung * ,,,sS .20 si ne acetyl eni sch ungesafltgte
10, 3. Uruh peticede il quekevbmfiqué danbia mlemlyatbh Mmowia ovendication? danajeniyel ynptome d'azote
: t' | ongmiddest conakrténd woatae deobwspitase qar kéilpta'médiﬂ@lﬂ ugl 'aigme de,perkeae unique depRs-
|equ’e| Qegef ai t reagl r un conpose A i nsaturat i on acdtyl eni que ou

T ue avec d nnno car )
L S Sl A B e
st eme dﬁ?&P??e U ortb: a) une source d'un metal du groupe

b) &nqy IS ﬁVﬁBiEuéH&nﬁ%h&&deic&ﬁm deB FeABTRiicRIBHE B|AlidarisAet6l v aniie pro-
~az Ot O yGfiqub ¥4 PacidBBuUGHqué in dcide siifonique;un acide phospRoniqué) urbeide sarimsineircroide
rOce%rﬂaﬁdueaﬁ'@lerr&ﬁﬁ%diaﬁgbﬁsdiﬂm%shlﬁm&eevendl cation 1 dans | equel I a

et al du Goupe Vill est un conpose du palladiu * 35.
6. . Un procéds tel que revendiqué dans 'une quelconque des revendications 1 é 5, dans lequel le rapport

du nombre de moles de phosphine par atome-gramme de métal du Groupe Vil se situe dans la gamme
de 2 & 500, et le rapport du nombre de moles de phosphine par mole d'acide protonique se situe dans la
gamme de 0,5 & 25.

Un procédé tel que revendiqué dans 'une quelconque des revendications 12 8, dans lequella température
se situe dans la gamme de 20 & 130°C et la pression se situe dans la gamme de 1 470 bars.

. 8. Un procéds tel que revendiqué dans I'une quelconque des revendications 1 &7, dans lequel le composé
L 2 insaturation acétylénique ou oléfinique est un alcéne, un cycloalcéne, ou un alcyne, substitué ou non
substitus, ayant de 2 &4 10 atomes de carbone.

9. Un procédé tel que revendiqué dans I'une quelconque des revendications 1 & 8, dans lequel le composé
azoté est un composé de la formule générale
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fcycle -10. Un proced6 tel que revendi qué dens |uns quel conque des
T evendl cations | a 9, dens |equel |e conpos6 insatur6 est un conpose A
|nsatur ‘ati on acetyl 6ni que, et |e conposA azot6 est une anine aromatique. 10
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