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T.be pre•ent invention relates to a process 

for the isamerisation of 2emet.hyla3abut~enitrile into 

linear pemtcm.enitrile~ in particular into 

l~pentoncm.itrile •. 

Durinfl the hydrocym:w.tion of butadicme, in 

the preaence of a nickelebaged. catalyst mid a catalyst 

eonainti:ng o! ·mi aryl phQephite, as de.-eribed in 'US 

10 Patent 3,4,6,215, along with l~pentenenitrile whieh is 

the target compound, a large a&OUnt. of a-aat:hyl~l~ 

butenen:1trile is fo~c! .. 

The latte~ eompowid eamnot'be used directly 

for the preparation of adipcmitrile, cm.a of the ~oic 

15 cm:apmmdm for the preparation of :nylon 66 .. 

·Bowmrer, the ammm.ta of this by~produet are 

110 larg-e, ~earinfl in mind the he&vy tmm.a.ges of 

adiponitrile produced, that it is un~le to 

destroy them .. 

20 Al.&o, it has lc:mg been •ought to iaomerize 2~ 

methyl .. J~but:ene.nitrile into 3 .. pentmimiitr:lle, an 

adiponitrile intermediate. 

~uo, it has.been proposed in US Patent 

3,536,748 ·to convert 2-mathyl~3~bu.tenenitrile into 

25 linear pantenanitrile., by placing it in contact with a 

niakal~b&ead eatalyat of oxidation state o, aueh au • 

tatrakia(alkyl or aryl pho15Phita}niakel, at a 



t~erature of 10 to 2oo•e. 
When the result• obtained with th!• 

is~riBation proces• are atudied, it ig oboervod that. 

the pereentage of linear pentcm.enitrile obtained is 

5 very low, gm'lerally froa 0 .. 4% to approximately 14~ 

according to the exm1plee of the patent, even though 

·the reaction lasta for amreral hour• .. 

US Patent. 3,616,411 desaribes·m'l iaprovement 

o~ the above isom.erization proeego, by the uae ~f a 

10 promoter for the nickel eataly•t,· eonsi•ting either of 

a boron derivative or of a salt of a metal belonging to 

groups :Ib,. l:Ib, X:tXa, IJ:Ib, :r:va, Iv.b, Vb, VJ:b, VI:Ib and 

VXXI, i~ particular the halide& of theae m.etala. Ao 

above, the reaction take• place in a haim.ogemeoug 

15 orgr:m.ie pha1Ha, which. make6 the 11eparat.:lem of the 

reaction products and the c:natalyst diffieul.t., within. 

the cc:m.text of the~ recycling ... which iB alway11· 

desirable of the eataly11t. .. · 

The preaeD.t invention provide• a simple and 

20 practical molution to the i110llllarizat.:1on of 2~•ethyl ... J~ 

hutcmenitrile into 1inear pcm.tencm.itrile and :more 

particularly into 3~ptmten.onitr1leo 

More precisely, it consists of a proceuo for 

the i•amwrizatic:m. of 2~:methyl~3~butem.miitr1le into a 

25 linear pent.ao.onitrila, ebaracteri~ed in that the 

reactic:m. is ·carried oU.t in the pre111emae of an aqu.eouo 

so1utim:u 
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in wb.ieh: 

* Ar1 , Ar2 and. .A:-3 , which ·may he idltm.tieal or 

different, represmit. a:yl. gr:oupa 

0 Y1 , Y3 IW.d Y:p whieh aay be :ldent:ieal or 

different, ~epresent 

.. an alkyl ·radical having l to 4 carbon 

.. ·an alkoxy radical ha.viq 1 to 4 earbon 

.. a halogen atcn., 

.. a CH radical, 

.. an K02 radical 

• an OB radical, 

.. a J;'adieal ~Rz, in which fo::mula lti am.d 

B.21 whia~ may be idcmtiaal or ci:lffereut, 

repreacm.t. an alkyl. radical ha.ving 1 to 4 
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* M 111 an inorganic or erga.nie cationic 

residue cho11u., 110 that the CO!lpmm.d of 

formula (J:) is water~aoluble, frcm the 

group ceinpria!Dg1: 

@ cations derived frm1 al~li aetal11 or 

alka~ineMearth matale, 

.. •<~R4R5llf;) + with_ R3, ~', •s amd ., , whieh 

aay be ident4cal or.different, 

repreaum.ting an al.kyl radical ~VlllSf 1 

to 4 ~arbon atoms or a hydrogen atom, 

o other cations derived fre. metalu for 

which the ben~ene11ulphonic acid 11alta 

are water~~oluble, 

·• m:i, :ma wa.d. -~ are integer•, vhieb may be 

identical or different, ;fra. 0 to 5, 

*. n1, na; an~ n, are integer111, which may be 

idantieal·or different, ·from O to 3, 

tbeae being equal to or 

greater than 1 

~ and of at lea~t one tram.sitic:m aetal 

eaapound.. 

~IS tm:iUllPle& of meta.la f e:r which the 

bODzeneaulphonie acid salts· are water~aoluble, there 

25 may be mentioned lead, zinc and tin. 

The mr.pre&siom. water~11oluble ia undera~ood, 

:ln the prtHH'm.t text, t.o. refer t.o a c~ which ha.a n. 

-~olubility of at least 0.01 g per litre of 11mter. 

a 
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the phogphines of fonamla (I), tho•e 

are pref erred for whieh: 

~ Ar1 ,. Ar2 lmd·Ar3 au:e phenyl g:roupo, 

~ Y1 , Y2 and. Y3 represent groupe chosen from 

g alkyl radieala having f ram 1 to 2 carbon 

• alkoxy radieala having f ram 1 to 2 

carbon at.cmm, 

... II: repreomitu a cation ab.or.um frc:n the group 

eomprird.ng 

.. r 

.. eationo derived frmnlfa, lit, Ca and Ba ... , ... 
• tetr~thylammonium, tetraethylmaa.onium, 

tetrap~opylmmmcm.ium and 

t.etrabutylm1111110niua oa~im:JD.& 

~ ni, ma and ~·are integer• froa 0 to 3 

~ n1 , n.2 iW.d n:s are int1tgero frC'lll. O to 3, at. 

least one also bei~ greater than l. 

Among these phoaphinea1, the.aod.ium, 

pota1.1nd.W!l, ealcd.ua, b'!'rium, ~nim1., 

t.etramethyl•n111nroniua :anc1 tetraethylW!Jllllmd.ua aal ta of 

~(aulph~cm.yl)diphenylphcaphine, di(8ulphophenyl)~. 

phma.ylphoaphine and tri(aulphophenyl)pheaphine, in the 

25 formulae. in·whieh the so3 groU.po are preferably in the 

aeta~poaition, are m.cre part.ieula:r:ly .preferred.· 

lUI other exam.plea of pbo11phine• of f ozmula 

(%) which nay be used ~ceord.ing to the proaesa of the 
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invention, there :may be mmltion.ed alkali metal or 

alblina~ea:rth aetal salts, mumoniun. oalts,. quaterna.ry 

a~i'1lm aaltB of (3~sulpho~,~metlbylphonyl)di{4~ 

metb.ylphenyl)phosph:lne; (3~sulpho~4 .. aathoxyphenyl)~ 

5 di(4~~thoxyphma.yl)p~sphine; {3~oulpho~4~ehloro~ 

phcmyl)~di(4~ehlorophe:m.yl)phosphine; di(3 .. sulpho~ 

phenyl)phenylpbogphine; 4i(4~sulphophenyl)~ · 

phenylphosphina; di(3 ... •ulpho~4~methylphenyl) 

(4 .. mathylphanyl)phosphina; 41(3~Bulpho~4~aatb.ozyphenyl) 

· 10 (4~aathoxyphenyl)phoaphine1· d1(3-sulphoe4~ehlorophc:myl} 

(4~ehlorophc:myl)phooph!ne; tri(3~sulphophcm.yl)~ 

pho11phine; t:ri(4~sulphophenyl)phosphina; (tri(l~ 

~sulpho~4~metbylphenyl)phosphine; t~i(J .. aulpho~4~ 

..,t.ho:xyphanyl)phosphina; tri(J .. sulpho~4~ 

15 ehlorophenyl)phosphine; (2ffsulpho~4~:.ethylphonyl)(3~ 

Bulpho~4 .. aethy.lphanyl)(3,!5~disulpho~4 .. 

.ethylphenyl)phosphine; (3~sulphophenyl)(3~uulpho~4~ 

ehl.orophenyl) ·(3, S~diBulpho~t~ehlorophenyl) phor1phine .. 

It is, of eour•e, por1sible to u•e a mixture 

20 of ~eae phosphines .. In particular, a mixture of nono~, 
di~ and tri-aeta~aulpbonated pho&phinaa may be uBed. .. 

C~mmda of nickel, of palladiun. and of iron 

are preferably used as trangition •et&l eampmm.dso 
. . 

Water~Boluble eommpo'mlds or eampou.wig capable of 

25 d.iausolving under the· rea~ticm. condition• are used .. 'fhe 

residue bonded to the metal i• not er1tiealw as long as 

it •&tisfie~ theue ec:md.itiona. 
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nickel are the MOSt preferrefll 0~8 .. There may be' 

1Mm.tionad by way of non~limiting examples: 

compounds in which the nickel io in the 

oxidation otate sero, for inst.mice 

pota8oium tetraayanonickelate X4 (NiCH4), 

bie(aorylonitrile)Diekel, bis(l,Se 

. cyel~tadicme) 2nickel and derivatives 

containing ligmuia fram group Va, for · 

~tmice tetraki• (triphenylphosphine)~ 

nickel (in t.he latter· case the COlll!Pound 

_nay be c:lis•ol.ved in a wa.ter ... imineible 

1ml.vent much aa toluene, and than ~ 

aqua~• solution of sulphcmat.ed 

pbe•phine extracto same of the nickel· by 

developing a red cml.our in ·the a~eouu 

solution which ·oe.pa~ateD out on 

·settling); 

emm;pounds of nickel with mi oxidation· 

state graat~r tb.aD O, for instma.ee 

carboxylates (in particular aaetate), 

c:uarhonate-, bieu:bcmat.e, borate, hrmide, 

chloride, ai t.rate,, th.ioeyw:u&te·~ eym:iide, 

formate, hydroxide, hydrophoaphite, 

pboMphite, phosphate and derivatives, 

iodide, nitrate, ~ulphate, sulphite, 

azylsu.lphona·teo and alkylsu.lphonat:eo. 

~t is not necessary for the nickel .e~ 

itself to be water~aolubles Por mreaple, niekel 
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cyanide, whieh i• sparingly 11oluble in water, is vary 

soluble in an aqueous solution of phosphine. 

When the nickel eampmm.d used aorreapm:ld• to 

a niekel oxidation ntat.e greater t.h.am. O, a nickel~ 

5 reducing agent.which react& prefere:ai.t.ially wit.h nickel 

under the reaction aowiit.iong 18 added to the reaction 

aedimm· .. Thi~ reducd.DSJ' agent may be organic or 

inorganie .. There may be mention by way.of DmJ.-l:t.itim.g . . . 

~las Ha&4 , Zn powder, aapeui't!Dl, m 4 and 

10 borohydrid.es which ax-e pref·arably W&ter~ooluble. 

15 

·Thi11 reducing' agent is added in 1m. ~t 

aueh that .the nuaber of redox equivalents is bet~an 1 

and 10 .. However, values of less than 1 and greater than 

10 are not.exelucle4e 

1'hmi tbe Dickel campmiud used COXTGBpondo to 

the O oxidation gtate of nickel, a reducing agent of .. 

the type of -thcuse m.miticm.ed. above may also be added, 

but thia addition ia not essential .. 

Den an ir~ ammipm.m.4 :1.a u11ed., the same 

20 reducing agents are auitable .. 

Zn the oaae of palladium, the reducing agentm 

may ·additiOD&lly be em!!ponitmt11 of the reaction medium 

(phosphin~,, solvent or olefin) .. 

The.mulphonated phoaphi~eu ~ged in the 

25 proe«HUI according to the prtHleDt invat::LOD nay be 

prepared bJ'aaploying·k:nown procesgem. ~u•, in 

aecmrdanee with the teaching of B. Sehin~auer '· 

Kon&t11ah .. Chem .. 11,, pagea 2051~205"1 (1965), the 11od.:1um. 
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malt of (p~aulphophtm.yl)diphenylphos~a may he 

prepared by reacting sodium p~chlorebenzene•ulp~te 

'vi th diphenylahlorophoephine, in the' presence of sodium 

or potaos~u. .. According to the method d~acribad. iD J., 

S Chem .. Soc .. , p~ges ~7&"'218 (l.951) and -in bgli11h Patent 

:Wo .. 1,066,251, phcmylphosphines of formula (I) may be 

prepared by using the reacticm for the sulphonation of 

- aroaatie ring~aystmu1 using oleum, followed by 

neutralization of the sulphonic groups for.mmd ua!Dg a 

lC •uitabla basic derivative of ~e of -the metal& 

represented by Min the· fo:a111Ula (X) .. The crude 

oulphcm.ated phoaphine obtained nay c:u:mta:lD, as a 

aixture; the eorre•pcmd.i.J:lg aulphenated pbogphine oxid.e, 

the preium.ee of which i• not, howmrer, a nuisance for 

15 .. performing the_ig~ri~ation proeaoa according to the· 

prenent inve».tion.. · 

The 2-methy1~3-~butancmit:rile which undergoeo 

the iBmlM!rization according to the proeeoa of the 

inventicm DBY be u•ed alone or a.11 a Mixture with other 

20 coapounds .. 

Thua, 2~methyl~3~butenanit.r1le nay be 

~loyed as a. Dixtu:.t"e with_ 2~methy1~2~butf!m.w:li.t:rile, 

4~pentenen~trile.,. 3~pentmienitr:lle, 2-pantenem.it.rile, 

butadiene, adiponitrile, 2~aethylglutaronitrile, 

25 2~ethylouecinonitri1e or vale:lt'Onitrile. 

Thuo, .one.pa~tieularly advantageous variant 

of the proceos of the invmition consists in treating 

the reaatiCm. m:lxtµr~ obtained. from the hydrocyanation 
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o! butadiene with BCB in t.he pre11enae of an aqueous 

golution of a 11ulphonated pho•phine of fo:!t'a'IJ.la {X) and 

of a tranaiticm metal e~und., ~re preferably a 

em111pound. of nickel of oxidation state O, aa defined 

5 above .. 

Zn the aoa.text of thi11 preferred variant, 

ainae the cata1ytie &yotem._ ia already preeent for the 

hydroeyamat:lon reaction of butad:lene, ·it iai sufficient 

to 11top any int.rocluetion of hydrocymi:lc· acid for the 

10 iac:merization reaction to occur. 

15 

If neee81iH1ry, 1 t i11 poaud.ble in t.b.:le variant. 

to fluoh the reactor gently with 11m. inert gas such aa 

· nitrogen or argon for ~le, in order to expel t.he 

hydrocyanie aeid wbieh may still be present. 

·The.igame~i•ation reaction ie generally 

performed at a temperature of 1o•c to 150°C and 

pref_erahly ~:f &o•c to 12o•c .. 

In the aaae·o! an iaameriBaticm ~ately 

fo1lo,,ing the hydroeyana.tion rea~tion of butadiene, it 

20 will be adva.ntageou• to work at the temperature at 

which the b.ydroeya.nation W&B carried out .. 

The catalytic solution. uaed for the 

ioameri~a~ion aeeor~ to the invention .ay be 

prepared before its introduction into the reaction 

25 zone, for axm11ple by addition to the aqueous aolutian 

of the phoaphine of fo:r:mula (X), the appropriate ,amount 

of the transition metal caimpoUDd ehooen and. po•s:lbly of 

the redue:Lng agcmt .• lt is also possible to prepare the 
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e~t.alytie aol.uticm. \!I in 11ituwm shlply by niziq the11e . 

various eonatituentso 

The amowit of nickel c~ound used ia chosen 

&ueh that there is between 1o~t and l and preferably 

5 . betwemi 0 .. 005 m'1d 0 .. 5 m.ol of Dickel per litre of 

reaction aolutimio 

-.rhe UllOUnt of phosphine of formula (X) used 

. . 

gueh that the number of .oleo of this ccmipound r~lative 

10 t.o 1 mol of elemental natal is from 0.5 to 2000 m:J.d 

pref.er&bly from 2 t.o ·300. 

Although the reaetion ia generally carried 

out without a third aolven.t, it may be advantageous to · 

add. a.n inert, water~bnliscible organic 11olvent, which 

15 · .ay be that of the subsequent extracticm. .. 

Dy wa.y of examples of 11uebr solvents., there 

JU.y be lllMmtioned aromatie, aliphatic or cyaloaliphatie 

hyd.rocarbon11 which :maintain the reaction medium in the · 

two~phase at.ate .. 
. . 

Thu11., once the reaction ha.a ended, it 111 very 

o!Bple to sepa.rat.e, on the one hand, fm.· aqueous phase 

containing the sulphona.ted phor.;phine of fo:nim.la {I) and 

t.b.e"t.ransi~ien •t.al CQll\POW"J.d and, oD the other hand\,. 

an organic phase eonmist:b:ig of the reaatant.e employed 

25 in the reaction, the reaction products and, where 

appropriate, the water~~aaible o~ia solvent. 

lblong ~· o;cgmdc aolvem.t~ which nay be used 

in the isomerisa~ion proeeas, there nay be mentioned· 
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ben11:ene, toluene, xylenaa, hexane mid eyclohmmne .. 

The ~l.es which follow illu11trat.e the 

1) ~Bl;'9wL C!l,-~ __ --B_Lmnl____a~lytiq 

&h!;iSR 

500 ca.3 of a oolution of 350 aaol of the 
. . 

sodiwm aalt of trisulphonatad triphenylphosphine 

(TSTPP) in wat.er are ahair:gad into a l ... litre glans 

10 round~bottam.ed flask fitted-with a m&g'Detia stirring 

bar mid. an aueending condm11ger; thi• aolution io 
• 

dega11sed .. Ru:t, 19.20 g (70.-.ol) of 

~i(ayelooetad1ene) 2 are introdueed., followed. by 350 cm3 

of previouBly degassed orthoxylene, with atirring and 

coo1i:ng, the two~phase ay•t~ is allowed. to separate hy 

·settling and the atron.gl.y red~coloured aqueous phase io 

wi thdre;..m .• 

The fol1owing are ehargecl into a 150 C'JJJl1
3 

gla•a reaator •tirred using a turbine: 

~ 2 8methyl~3~buten9Ditrile (2M3lmti): 

41.6 g (600 mmol) 

~- aqueouu eolution containing: 

0.1.c 'llio1/1 of •i mid 0 .. 1 11Cl/1 

triphenylphoophine (TSftP}: 
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(equivalent to 2.24 ll'!m.01 of Jli and 

11.2 mmol of TSTPP) 

The reaction mixture ig stirred for 1.5 h at 

Aft.er cooling and aeparation of the pha1HH1 by 

set.tling, the final organic pha11e in a1H1&yed by gas 

chromatography '(Ge) ... 

The following results are obtainedi 

btant. of convertd.cm (TIC) of 21Dl1Dh 95% 

Yield (Yd) of 3spentenm.i1trile (llPH) 

relative to the 2M3BH eonvertedz 91 .. 5\ 

Yield (Yd) of 2~methyl~2~butGW.enitrile 

(2K2~) ·re1ative to the 2K3DR 

8% 

ID&l.'8_ 2 "' ilL .1:1,,ty._~Qf. m. l:l 

The fo1lowing are charged into tb.a apparatus 

described for -a:mple 1: · - · 

~ ·K:lC12 

.. TSTPP 

~ RaBB4 

~·~o 

~ 2JDBB 

The organic phase io aaaayed by Ge .. 

The following results are obtained: 

0.'15 llm!IOl 

3.15 llmWl 

0.8 imm.ol 

2 .. 8 g 

200 llmOl 



; . 

10 

15 

20 

14 

... Yd of 3PK 

~ Yd of 2JOD 

~ ~i(Co4l2 (Cod ~ eyelooetadiene) 

.,. TSTPP 

B20 

... 2K3BH 

Te.peraturez 90°C 

T_im.e: 2 h 

,., ' 
3 ' 

0.75 mmol 

. 3.t :mmol 

3.8 9' 

200 lllmOl 

"'!he following reoults are obtained: 

~ BC of 2K3BK 1'1 % 

Yd of 3PR 93 % 

Yd of ·2m• 2 !Ii 

- Ni(Cod) 2 

TSTPP 

~ ~o 

... 21139 

Temparature:·11o•c 

Tian: 0.25 h mid ·o.5.h 

0 .. 75 mmol 

3.15 amol 

2.8 S' 

200 mmol 



... 

llC of 

' Yd of 
I 

Yd of 

10 

15 

15 

- ·--··· -- -

Por 0.25 h For 0 .. 5 

2M3D 75 ' 8'1 ' 
llPH .92 ' 94 ' 
2M2BH 5 ' 5 ' -- -- - -- --- ·- -- -· 

~la 2 is repeated. with the fo1lowing 

Ri(Cod.) 2 

"' TSTPP-

~- !IC. of 2N3mJ 

Yd of 30 

2 .. 5 -.el -

10 .. 8 mmol 

!S .. O ·g 

200 nmol 

--

h 
.-
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~ 2K3BN 

Tmmperature: to•c 

·T:!.me: see.Table 2 

5 g 

The re•ulta obtained are collated in Table 2 

below. 

llxawples TSTPP T:l.me BC of Yd of Yd of 

mmol 2M3m1 3PN 21120 

o .. s h 39 ' 80 ' 15 "' 

bU11.Ple r;· 2 .. 15 
1 .. 5 h. 11 ' 88 ' 12 tis 

0.5 h 4.5 ' 19 ' ' ' 
llxaDple 1 3.6 

l.S h 17 ' 92 ' '1 ' 

0 .. 5 b 49 ' 92 ' G "5 

b&mple I 5.4 
1 .. 5 h 62 ' !2 ,. 

6 ' 

&IJR.LIRLJLW U 

llb:ampl~ 2 :la r&pG!at.ed with the following 

Ri(Cod) 2 

~ TSTPP 

~ :&20 

2K3BR 

Temparaturaa SJC~C 

Time: see Table 3 

11ee '!'~le 3 

10 .. 5 JllnOl 

15. g 

600 81.0l. (°60 mn3 ) 
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-· ·-·- --· ---· ·- --· -· -- - - -- -· 

! ~lcs Ki(Cod) 3 Time !IC of Yd of· Yd of 

:illl!lllO l 21i3DR 30 2K2BN 
-- ---··--. -

o .. s h 11 ' 66 ,. 33 
.. 

~le 9 0 .. 3 --· --·· -··- ·- --· -· ---

l .. 5 h 28 ' 6G ' 33 
-- ·- ----· - -· -· 

o .. s h 41 ' 93 ' ·6 
I 

- - -- ---: bample 10 2 .. 15 ·-·· 

1 ... 5 h 94· ' 93 % 6 
- -· ···- - ---· -·· 

11Dmm1:inq tap't!lll 

llxmDPl• 2 is repeated, but after the te•t the 

10 orgmd.c pha~'H~ io aepa.rated out aid aoaayed by Sc while 

the organic ph&se·ecmtain:lng the nickel aatalys;t and 

the TSTPP ia recycled with a now charge of 2K3BH .. 

The following acupmmda are ·charged: 

0 .. 14 maol 

15 3 .. 4 mmol 

3 .8 9' 

TaRPeraturcu 1o•c 

Time: 90 ~n for eaeb test 

The ra&ulta obtained. are collated in Ta.ble.4 

---

' 
---

' ·----

' ·- --· . 

' 
-····-
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15 

below .. 

ao~lime- 2K3• 

~4 

(~l) 

-· 

; 

«> 211 
-· 

l 20.!S 

-· 

2 225 

--

~ll 

~~ 

-

11 

- --

BC of Dl3D. 

' 

H 'II 

11 Iii"• 

60 ' 

·Ttme: see Table 5 

-

Yd @f 3WJ Yd of 2112D 

-. 
12 " 5 "' 
H % 4 fSs 

-

JO " 5 " -· 

2 .. 26 :mmol 

10 .. 1 m!lllK)l 

16 9f 

The regulta obtained are collated iD Table S 

below .. 

" 
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lf 
·- ' ··- --

IW~l~ am• 'TiM !IC of Yd of Yd of 

ohu:ged (~) 2K3D 36 2UD 

~l) 

·- -· -· -· -

CD GOO 90 95 " 91 1' I " 
1 ~00 90 13. If§ 10 ~ ' " 

·- ·- .- - ·-

2 GOO 10 "' Ifs ,,--,. 
' ~ _. .- _. -- -· 

110 '13 ·!is 5110 II; ' !is 
~ · .. · - ·- - -
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2~methyl~3e:.butenenitrile into a·11:near pentenenitrile, 

·cb&raeter:bced in that the reaction is carried out in 

5 tbe presence of· an aquieous aolutioxu 

10 

15 

~of at leagt.one sulphona~ed phosphine of 

general f orn.ula (%) 

in wh:laha 

<~1 
.~1>m1 

. /CSOsM>ns 
A/ . 

~CV3>m3. 

_(I) 

* Ar1 , Ar2 and Ar3 , which llM.Y be identical or 

d:lf:ferent, represent aryl'groupo 

* Y1 , Y2 and Y3 , whieh .ay be idm.tieal or 

different, represent 

• an alkyl radical having 1 to 4 ca~bon 

.. a halogen atom, 

.. a CH radical, 
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• mi·H02 radical 

.. Wl OB radical, 

.. a radlieal &1~, in which formula.R1 and 

~, which RAY be idmitical or different, 

rep~eaent an alkyl radical having 1 to 4 

• JI is an inorganic or organic cationic 

residue cho&«m,; no that. the Caii!IPmm.d of 

fo:!C'mUla (I) ie water~uoluble, from. the 

group emnpriBing: 

alkaline~aart:h metals, 

.. :tr (R3Rf.Rslls) + with a,, :141 , :a5 and :R6 , which 

may be identiaal or different., 

repre1;1emt:Lng an alkyl radical having 1 
. . 

to 4 carbon at.Ol!llm or a hydrogen atmo., 

which the bm:izene&ulphmdc acid salt• 

are water~soluble, 

* m,i, l!l.a and n, are :l:nteger11. wbich may be 

identical or-different, from 0 to 5, 

tt ~· ~ and io.3 are integers, which may he 

identical or different, _from o. to 3, 

at lea.at one among·these being equal.to or 

greater t~ 1 

mid of at least one. transition netal 
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2.. Prooeos aaaordi:ng to Claim 1, 

·aharaoterised in that the eulphonated phosphine used is 

chosen froa the phosphine• of foJ:au.la (Z) in which: 

Ar1 , .ar2 and Ar3 are phenyl groups, . 

~ Y;p Y2 and Y3 represu.t groups cho•tm from 

• alkyl radicals haviDQ" from 1 to 2 carbon 

• alkoxy radicals having from 1 to 2 

~ B repreamits a cation chosen from the group 

campr:Lmi~g 

.. r 

.. oationB derived from Ka, JC, Ca awl Ba 

_" ... 
• .tetr1D&Othyl~_.,oniUJ!!D, tetraethyl~ium, 

tetrabutylmmmm.i-wm, cation• 

~ D:u,.w m:a end 83 are int.egerm f ram 0 to 3 

D11 ».2 and D3 are integer a f ram O to 3, at. 

least one al&o beiJQ.Q' greater thm1 1. 

38 Proceas aeeording ·to either of Cla~ l 

and 2, eh&raeteri~ed in that the sulphcmat.ed phosphine 

u1uad i11 chosen :frOllL the sodim1t., pot.aoraiua, ealeiuz, 

barium, mmllODium, tetrmaethylammonilm and 

25 tetraethylmm.llllanium salts of mono{aulphophmlyl)~ 

~phem.ylphogphine, di(sulphophenyl)phenylpherJphine and 

tri(sulphopheny~)phoBPhine, in the foraulae in which 

the S03 groups are preferably in the meta~pogition, are 

.• 
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nore particularly preferrede 

4. Proceam according to one of Cla:bm 1 to 

3, ebaraeterimed in th.at· c~ounda of nickel, of . 
palladiun or of iron, .which are water~aoluble or 

5 capable of d:Lnsolving under the reaction eouditicm.s, 

mMt preferably_ .. nickel eompounde, are used as transition 

-tal compmmd. 

5. Process &ecord.ing to· Clat. 4, 

eharaeteri~ed in that the. nickel compound used is a 

10 Dickel ~ero c~. 

15 

20 

6. . Proee1111 according to Claim 4, 

eharaeteriBed in tb.a.t tbe nickel emqpound u&ed is a 

CmJ!PO'Und of nickel with· an oxidation state greater than 

'7 .. 

e!mraeteri~ed in that an organic or inorganic nickel~ 

reducing agent w~·ah react• pX"efercmtially with nickel 

under the reaction ccmditiODs is added to the reaction 

charaeteri~ed in that the reducing ia.gent.is added in·rm 

mM:>unt such that tbe nu.b~r of ;,:edox e~val.«mt• i• 

between l and 10. 

9. Process according to one of Cla.b!m· l to 

25 I, characterized in that the 2emethyl~3~buttm.enitrile . 
which undergoeo tbe isarme~i•ation 111.uged alone er a~ a 

mx:ture with 0th.OX' ccmipound.B, for :in11tmwe 2~methyl~2~ 

but~m:s.:lt:rile, t~pcmtenenitrile, 3~pcm.tencm.itrile, 
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2epentenenitrile, butad.iene, adipm:;itrile, 

_2eJlll.ethylglutarc:mitrile, 2~ethylaueainonitri1e or 

vale:rcm.1trile .. 

10. Prooemu aaeord.ing to one of Claimra l to 

5 911 e:baraeterized in that the reaction mixture obtained 

from the hydrocyanation of butadiene ie treated with 

RCM in the pX'emenee of an aqueou,g eoluticm. of .a 

oulphonated phosphine of fo:a:mla (J:) and of a 

transition metal OeapoW1d., :more preferably a.eoapmmd 

10 of nickel of oxidation state o. 

15 

11 .. · -Proceoa according to one of Clahlw l to 

10, eharacteri•ed in tbat the ie~ri•ation reaction io 

perfo~ at a tmmperature of 1o•c to iso•c and 

pr~fer&bly of so•c to 120°Co 

12. Proceea according to one of Claims 4 to 

11, c~raeterised in that the amount of nickel C<D'Jllmmtd 

· uoed. is chomm such· that there is between 10=4 and 1 and 

preferably between 0.005 and 0 .. 5 m.ol of nickel.per 

litre of :reaction solution~ 

13@ Proeeam according to one of Claims l to 

12, eharaet.er:bsed. ~ that the uaount of phosphine of 

fo:c!llW.la (I) umed in order to prepare the reaction 

soluti·on i11 ehomen such that the nUllber of moles of 

thifi ccmpound relative to.1 mol of eleaental metal io 

25 ·from 0 .. 5 to 2000 ·and preferably froa. 2 to 300 .. 


