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- the target compound

BT IR Wes

@hé present inﬁenti@@ i@l&t@g tc a process
for the ig@mgrisaﬁi@n oﬁ 2-methyl- 3ebutenenitrilg into
linear @gntememitxile. in particuler inte
Sa@egtemenitrile. _

Durimg the hydr@cyanati@n of butadienme, in
the presence of a niekelabaged catalyst and a catalyst l
consisting of an aryl phosphite, as described in US |
Ea@eat 3,&96,215, along with Bepentenemitriie which is

s @ lagga‘am@uat of 2-methyl-3-

butenenitrile is formed.

‘The latter_@@w@@ﬁxd cannot be used directly
for the preparation of adiponitrile, one of the basic
compounds for the pre@arati@n of nylen 66. _

| ‘However, th@ amounts of this byapr@dmet arg

so large, beaxing in m@mﬂ the heavy t@nnages of

adip@nitrile pr@dm@ed, that it is unthinkab

destroy th&m.

Also, it bas leng been socught to isomerize 2-
ﬁet@ylsaebutemgnitrile inte 3-pentemenitrile, an
édip@nitrilg intermediate.

Thus, it has been proposed iz US Patent
3,536,748 to eonve?t_2$meﬁhy1e3sbutenenitzile into
linear @ant@neﬁitzile, by plaeing it in contact with a
aickel -based éatalyst of oxidation state 0, such as a
tetrakis(alkyl or aryl phesphite)nickel, at a. '
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temperature of 10 to 200°C.

When the resulﬁg cbtained with this
isomerization process are studied, it is cbhbserved that -
the p@rcentaée of linear pentemenitrile cbtaimed ig.
very low, generally ﬁgaﬁ 0.4% to approximately 14%

according to the examples of the patent, even though

the zeaeti@m lasts for sevezal hours.

. U8 Eatent 3,676,481 describes an im@rov@mgnt

of the abcva isomerization process, by the use of a
pr@@oter for the nickel catalyst, @@@éisting either @ﬁ.
& boron derivative or of alsalt of a metal belonging to
groups ib,.zib; IITa, IITh, IVa, IVb, Vb, VIb, VIIb and
VIIiI, im_pa:tieula:-the balides of these metals. As
ebove, the reaction tékeg_glaee in a homogenecus
organic phase, whieh_makgg the Beparatién of the

reaction products and the catalyst difficult, within

the context of the s':eeycling ~ which is alvayg'-

" desirable of the catalyst.

The present invention provides a simple and
practical solutiom te the isamérizaﬁi@n of 2-methyl-3-
butensnitrile into linear pgntenénitrile and more
particularly inﬁé 3epentenenitrilea

More precisely, it comsists of a process for
the iscmerization of Zemgéhylassbutenenitrile into a
li@@ar.pentgnenitzile, characterized in ?hat the
reaction is carried out in the presence of an aquecus -
solutiom: |

- of at least ome sulpbonated phosphine of
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general fozrmula (I)

W

in whichs

* Axy, Ar, and Ar,, which may be identical or
different, represent aryl groups
5 . * ¥, ¥, and ¥, which may be identical or
| different, represent '
" . an alkyl radical having 1 to 4 carbon
atoms, | _
. an alkoxy radical havimg 1 to 4 carbon
10 atoms, . .
. 8 halegen atom,
. @ ON radiecal,
. an NO, radical
» an OH radical,
is . a radical NRyR,, in which formula R, amnd
Ry. which my- be identical or differemt,
represent an alkyl radical bhaving 1 to 4

carbon atoms,



@y

10

is

20

as

4

¢ M is an i@cxgémi@ or crganic catiomic

residue eh@sen; so that the compound of

formula (I) is wateréscluble, from the
group ccmprisings
. HY, | _
. cations derived from alkali metals or
alkaline-earth metals,

. N(RgRRgR)* with Ry, R, Rg ind Rg, which
may be identi@al or different,
representing an alkyl radical having 1
to 4 carbon aﬁ@mg or a hydrogen atom,

. othe: cations derived from metals for
which the benggnegulph@mie.aeid-galts
are wﬁﬁersgcluble.

¢ m,, m, and m, are integers, which may be

identical or diﬁﬁera@t,:ﬁt@m 0 to 5,

* 0y, n, and 0y are inﬁegexl, which may be'

.identi@al or éifﬁe:@nﬁ. frqm 0 to 3,

at least ome amgﬁg.thgse being egqual to or |

greater than 1

- and of at least @ne't:angitiém metal

ecmgoumd..

As examples of metals for which the
bemzenesulphcnie acid salts are waterescluble, there
may be mentioned lead, =zinc and tin,

The exgresgi@n watersgoluble is umdezsﬁood,

in thg-present text, to gefex to & compou

nd which has a

-solubility of at least 0.0l g per litre of water.
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potassium, caleium, barium,

5
Among the phosphines of formula (I}, those
aze @referréé; for which:
| - Ary, Ax, and Ar,; are phenyl groups, '
- ¥, ¥, and ¥, represent groups éh@sen from
. alkyl radicals having from 1 to 2 carbon |
atoms, .
. alkoxy radicals hé.vi@g from 1 to 2
_caﬁbm atoms,
- M represents & @éti@n @h@gén from the group
comprising
. H*
o eatiéns &e?ived £rom Na, K; Ca and Be
. N |
. tetramethylawmmonium, tetraethylammonium,
tetrapropylammonium amé.
i:gtzabutzylmenmm cations _
- !;'@1; m, and %‘aég integers from 0 to 3
- 04, By and n, are integers from 0 to 3, at
least one also being greater than 1.
Among these phqsphiﬁeg, the sodium,

Vg ﬂim'

tetramethylammonium and tetraethylammonium salts of
m@oisulph@phemyl}diphenylph@sphinie,l @i(éulph@phenyl) -
phenylphosphine and tri(sulphophenyl)phosphine, in the
formulae in which the 'SOB groups are preferably in the
meta-position, are more ﬁéxtieulaﬁly .preferred.

As other examples of phosphines of formula

{I) _%ihi@h may be used according to the process of éhe
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invention, there may be mentioned alkalli metal @r'

alkaline-earth metal salts, ammonium salts, guaternary

| smmonium salts of {SesulphOeéamethylphenyl) di{4-

methylphenyl)phosphine; (3-sulpbo-4-methoxyphenyl) -

di (4 -methoxyphenyl) phosphine; (3-sulpho-4 -chloro-
phenyl) ~di (4- chlorophenyl) phosphine; di {3-suipho-
phenyl) phanylph@gpﬁime 3 di{4-sulphophenyl) -
phenylphosphbine; di (3asu1ph@eéemthylpheﬁyl) _
(4-methylphenyl) Phosghima s i ( 3-sulpho-4-methoxyphenyl)
{(4-me th@xyphenyl) ph@iphine ¢ di(3-sulpho-4 schl@ze@henyllr
(4 e@hl@z:@ph@nylh ph@sphine s txdi (3 sulphophenyl) -
phosphine; tri(4-sulphophenyl)phosphine; (tri(3-
-gulpho-4-methylphenyl) phospbine; tri(3-sulpho-4-
methoxyphenyl) phosphine; tri(3-sulpbo-4-
chlorophenyl)pbosphine; (2-sulpho-4-methylphenyl Y{3-~
sulpho-4-methylphenyl) (3,5-di Eulph@ 4= .

m@thyl@hemyl)phogphine; (3- gulph@phenyl) {3~ Bml@h@sée _

: @hl@r@phenyl) {3,5-di ulph@-a& -chlorophenyl) phosphize.

Tt is, of course, possible to use a mixture
éﬁ these phosphines. In particular, a mixture of momo-,
di- and tri-meta-sulphonated ph@sphines may be used.

CWmmdg of nickel, of palladium and of ix@n

azre preferably used as ﬁransiti@n metal compounds .

Water-scluble @@mpounds or e@mgcundg eap&hle of
digg@lvingr under the reaction conditions are used. The
residue bonded to the metal is not @fitiéal; as long as
it satisfies these conditions.

Among the abovementiocned compounds, those of
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nickel are the most preferred compounds

mentioned by way of snom-limiting examy

compounds in which the nickel is in the
oxidation state zerc, for instance

potassium tetracyanonickelate K, (NiCN,),

bis{acrylenitrile)nickel, bis{l, 5~

_ecyglooctadiene),nickel and derivatives

containing ligands from gr@ué Va, for -
ingﬁance tetrakis {triphenylphosphiune)-
nickel iin the latter case the compound
ﬁaﬁ be dissolved in a water-imiscible
sclvent such as toluene, and them an
aguecus solutiocn of sulphomated
phosphine extracts some of the_niekel'ﬁy
&evél@ping a red colour in the aguecus
solution which separates out on
settling)s |
ecmgguéds'of nickel with an oxidation .

state greater than 0, for instance

'earbexylates (in particular acetate), -

carbonate, bicarbonate, borate, bromide,

- chloride, citrate, thiccyanate, cysnide,

formate, hydroxide, hydrophosphite,
phcsghite. ph@sphate and dg:iéativeg;
ie&idé, nitrate, sulphate, sulphilte,
érylsmlphgngtes aﬁd_alkylsglphoaateé.

It is not necessary for the nickel cempound

itself o be water-socluble. Por exam

B

ple ﬁiekei
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@yanide, which is sparingly goluble in water, is ve:y

'sgluble in an aqueous solutiom of phosphine.

When the nickel compound used corresponds to
a nickel cxidation state greater than 0, a mnickel-
reducing agent which reacts preferentially with niékel
under the reaction conditioms is added to the reaction
medium. This reducing agent may be organic or |
inczggnic; There may be mentiom by way of ﬁ@@elﬁmiting
axamples NaBH,, Zn powder, magnesium, XBH, and
berohydrides which a:é gxeferably'waégrESQluble.

. This reducing agent is added im an amount
such that the number of redox equivalents is between 1
and 10. However, values of less than 1 amnd graéter than
10 are mot excluded. | ‘

When the nickel compound used corresponds to
the 0 oxidation state of mickel, a reducing agénﬁ of
the type of those mentioned above méy alsc be added,

" but this addition is not esseatial.

~ When an iron compound is used. the same

r@du@ing agentg are suitables

In the case of palladimm,.the reducing agents
may additionally be components of the reaction medium
(ph@gphine;'sclvent or olefin) .

The_gulphcnated'ph@sphimgs used in the
@zoeegg.ae@@rding to the pzegamﬁ inventiaﬁ may be
prepared by employing kn@nn pr@cesses. Thus, in
acecordance with the teaehimg of E. Schindlbauer,
Monatsch. Chem. 36, pages 3@5192@57 {1965), the socdium
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salt of {p-sulphophenyl)diphenylphosphine may be
prepared by reacting sodium pe@hl@r@bensenegulbhomata
with diphenylchlorophosphisne, in the presence of sodium

- 4 @otéssium, Ace@xdimg to the method described im J.

Chem. Soc., pages 276-288 (1958) and in English Patent
¥o. 1,066,261, phenylphosphines of formula (I) may be

prepared by using the reaction for the sulphonatiocn of

. aromatic ring-systems using cleum, followed by

aeutralization of the sulphomie gx;uﬁs'ﬁérmgd using a

suitable basic derivative of cme of the metals
represented by M in the formula (I). The crude
sulphcnated phosphine ébtaingd-may coatain, as a
mixture, the e@xzesgcméing Bulﬁhgnated phosphine oxide,
the presence of whiéh is nokt, bhowever, a @mis&n@e for
performing the isomerization process accordiang to the
prgsént invention. , .

The 2-methyl-3-butenenitrile which undezg@eé
thg.is@mggizati@m according to the Pro@eés of the
inwéntieﬁ may be used alone or as a mixture with other
compounds . _ h
| Thus, 2-methyl-3-butemenitrile may be
employed as a mixture with_ZBmeEhylszabutenenitzile,

4-pentenenitrile, Bepantenenitrile; 2-pentenenitrile,

- butadiene, adiponitrile, 2-methylglutarcnitrile,

2-ethylsuccinonitrile or valeronitrile.
Thus,.cna,pagﬁicuiaxly advantagecus variant
of the process of the inventien.c@ngigtg'in treating

the reaction mixture obtained from the hydrocyanation
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@f.butadiene witﬁ ECN in the presence of an agueous
solution of a sulph@mateé phosphine of formula (I} and
of a traunsition metal compound, more preferably a

c@m@eund'aﬁ'nickel of oxidation state 0, as defimed

. above.

In the comtext of this érgﬁerred variant,
gince the catalytic system is already present f@r‘thé
hydroeyamati@n reacticn of butadiene, it is suffieient
to stop aﬁy introduction of bydrocyanic acid for the
isomerization rea@éi@m to oceceur. |

I£ necessazry, it is possible in this variant

to flush the reactor gemntly with an inert gas such as

- mitrogen or argon for example, in erder to expél the

bydroeyarvic acid jhiéh,may gtill be present.

. ‘The isomeriszation reactiom is generally'_
performed at a temperature of 10°C to 150°C and
preﬁezably @f GO“C'EQ_lz@?@f |

| In the case of an isomerization immediately
following the hydﬁc@yﬁmati@n reastion of butadiéne, it
will be advantagecus to work at the temperature at
which the hydrocyamnation was.@azzi@@ out. |
The eatalfti@ solution used f@t-ﬁhe
igém@rizagian according to the iavention may be
prepared before its introduction into the reactiom

zone, for example by addition to the aqﬁaeug gelution

" of the phosphine of formula (I), the appropriate amount

of the transition metal cémgcund chosen and possibly of

the reducing agent. It is also possible to prepare the
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catalytic solution '“i_n situ" simply by mixing these .
variocus comstituents. | '

Th.e amount of nickel compound used is chosen
such that there is between 10 and 1 and gz‘eﬁ_erably.
between 0.005 and 0.5 mol of nickel per litre of
reaction sclution. ' ' |

The amount of phosphine of E@Ml& {L) used
in order to prepare the reaction soclution is chosen
guéh tﬁaﬁ ‘the nusber of moles of this compound relative )
te 1 mol of elemental metal is frem 0.5 toc 2000 and |
@#‘@f_ezably Erm 2 to 366. |

Although tiae resction is generallf carried
out without a third solvent, it may be advantageous to
add an inert, water-immiscible organic solvent, which
may be that of the subséquenﬁ extracticn. '

By way of examples of sﬁch' sélvents.f there
may be msntiéned aromatic, élighatic er @y@l@ali@éhatie'
hydroearb@ng which maintain the reaction medium in the
two-phase state. |

Thus, once the g‘ea@ﬁi@n kas ended, it is very
simple teo separate, on the cme bhand, an aguecus phaga
containing the sulphonated phosphine of formula '(I) and
the tramsition metal .em@uné, and, on the other hand,’
an organic phase consisting of the reactants employed

in the reamctiom, the reactiom preducts and, where

" appropriate, the watersi@igeible organic solvent.

Améng the organic g@lvemtgf which may be used

in the isomerization process, there may be menticned.
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benzene, toluene, xylenes, hexane and cyclohemane.

The examples which follow illustrate the

500 cm® of a solutiom of 350 mmol of the

sodium salt of trisulph@naéei triphgnylghésphine

(TSTPP) in waﬁer are charged intec a 1l-litre glaas

round-bottomed flask fitted with a magnetic stirring '

bar and an ascending sondenser; this scluti@n is
degassed. Next, 19.2@_@ (70 mmol) of
¥i(eyclocatadiene), are intrcduced, followed by 350 om®
of previocusly degassed orthoxylene, with stirring and
under a stream @ﬁlazggae _

The mixture is heated at 45°C for 15 h. After

ﬁaaliﬁg, the two-phase system is allowed to separate by

‘settling and the strongly red-coloured aguecus phase is

withdrawn.

The following are charged ianto a 150 em

glass reactor stirred using a turbine:
- 2-methyl-3-butenenitrile (2M3BN):
R _ 48.6 g (600 mmol)
- aqueous solution comtaining: |
0.14 mol/l of Ni and 0.7 mel/l
of the sodium salt of trisulphonated
triphenylphosphine (TST??)s‘ 16 cm®
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{equivalent to 2.24 mmol of Ni and
11.2 mmol of TSTPP)
The reaction mixture is stirred for 1.5 h at
s0°c. | |
After cooling and separationm of the phases by
settling, the finél organic phase is assayed by gas |
chrematography (GC) .
' The follawiné results are obtained: _
Extent of comversion (EC) of 2M3EN: 95%
xialdhizé) of 3-pentenenitrile (3PN)
relative to the 2M3BN converted: 391.5%
Yield (¥d) of 2smethylszéb@tenenitgile.
(22BN} relative to tﬁe 2M3BN

converted: . 8%

| The following are charged into the apparatus
described for Example 1:

- ‘WicCl, | R 0.75 mmol
- TSTPP -  3.15 mmol
- NaBE, L 0.8 mmol
~ ‘B0 | 2.8 g

-~ ZM3IBN | 200 mmol

- The mixture is reacted withlstirring for 3 b
at 110°C. -
The organic phase is aséaygd by G@.
The following results are cbtained:
- EC of 2M3BN 64 %
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- Y4 of 3BN 97 &
- ¥d of 2M2BN 3%

Example 2 is repeated with the following

- N_i (Cod), (Cod = ayclocctadieme) 0.75 mmol
- TETPP . 3.4 mmol
- 2,0 | - 3.8 g
- 2M3BN : S 1200 mmol
10 ' Tempgxatuzéz 80°C |
Time: Z.h
"The following results are cbtained:
- EC of 2K3IBN | 87 %
- ¥4 of 3PN . o 93 %
15 | - Y4 of 2M2BN N 2%
Example 2 is repeated with the following
charges: | |
- Ni(Ced), | 0.75 mmol
20 . THTPP ) o 3.15 mmol
B,0 o T a.e g
- 2M3BN o 200 mmol

Temperature: 110°C
Time: 0.25 h and 0.5 b
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The following results are obtained:

For 0.285 h | For 0.5 b
EC of 2M3BN 75 % | 87 %
¥4 of 3PN o 82 % 94 %
¥d of 2M2BN 5 % 5%
5 o Table 1

Example 2 is repeated with the following

charges:
« Ni{Ced), ' 2.5 mmol - |
10 ~ TSTPP _ 10.8 mmol
- H0 | | 5.0'g
- 2M3BN 200 mmol
Tmerature: 5690 '
‘ Time: 4 h '
is . , The following results are cbtained:
- EC of 2M3BN . ' 87 %

- ¥d of 3PN 94 %

Example 2 is repeated with the féllwimg

- Ni(Cod), : 0.7 mmol
~ TETPP | . see Table 2
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- 2K3BN

16

Temperature: 90°C
‘Time: see Table 2

55'

200 mmol (20 cm?®)

The results cbtained are collated in Table 2

below.
rgrpp | Time | RC of | Y4 of ¥d of
mnol ZDESEN 3N - 2M2BN
0.5 k 39 % 80 % 15 %
Example 6 | 2.15 | i s n. 81 % 88 % 12 %
6.5 h 45 % 89 % 9%
3.6 1.5 h 87 % 92 % 7 %
0.5 b 49 % 92 % 6 %
Example 8 | 5.4 1.5 b 62 % 92 &. € %
Example 2 is repeated with the following
charges s _
- Ni(Cod), see Table 3
- TETEP 10.5 mmol
= Hzc 15 g
< 23BN 600 mmol (60 cm®)

Temperature: 90°C

Time: seé Table 3
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The results cbtained are collated in Table 3

below.
Ni(Cod), | Time | EC of va of | va of
| 2M3BN 3PN 22BN
| 0.5k | 31 % 66 % 3?3. %
0.3 1.5 8 _za % 66 % 33 % _
| . 0.5h | 48 % 23 % € %
(Xxample 10 | 2.85 |7 N T T U [ es 6 %
Table 3

Example 2 is re@éate&, but after the test the

‘organic phase is separated cut and assayed by GC while

the organic phase containing the nickel catalyst and

the TSTPP is recycled with a new charge of 2M3BN.

The following compounds are charged:

- TSTPP
- 2M3BN

Temperatures 3%0°C

Time: 90 mim for each test

.74 mmol
3.4 mmol
3.8 g
ses Table

The results obtained are collated in Table 4
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. below.
Recycling | 2M3BN = | BC of 2M3BW | ¥4 of 30N | ¥d of 2M28W
shazged '
{mmmol)
0 211 93 % 92 % 5 %
1 208 78 % 86 % 4%
5 2 225 60% . sos = Jss

Zable 4

Example 11 is repeated with the following

10 charges:

- Ni{Cod}, . ' 2.26 mmol

- TBTEP | | 10.1 mmol

- Bo - N 16 g

- 2M3BN Bee Table_ 5
i85 | T@eﬁaﬁuxés s0°¢C

'Times ses Table 5
The results obtained are collated in Table 5

below.
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! Reeyeling 2MIBN “Time BC of ¥d of ¥d of

' charged | (min) 238N 3IBN 2M2BN
(eemol )

0 §00 90 - 95 % 81 & 8%

1 600 80 73 & 80 % 8 %

2 §00 50 47 % 80 % s %

180 73 .% %0 % s %
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1. Process for the iscmerizaticn of

2-methyl-3-butenenitrile into a linear pentenenitrile,

‘characterized im that'the reaction is carried ocut ia

the presence of an aque@ﬁs solution:
- of at leaét-@me sulphonated phosphine of

general formula (I)

1
.\Eﬁm“4Yﬁkn@

O

in whichs
* Ary, Ar, and Ar,, which may be identical or
éiﬁﬁgrent, represent aryl groups
e ¥,, ¥, and ¥;, which may be identical or
different, ré@ragent
. an alkyl radical baving 1 to 4 carbon
atoms, | N |
. an alkeoxy radical haviang 1 to 4 carbon
atoms,
. a halogen atom,
. & CN gaéi@al,-



.21

. an-'NO, radical

. an 0% radical,

. a radical NR,R,, in which formula R, and

R,, which may be idemtical or differeat,
represent an alkyl radical having 1 to 4

carbor atoms,

* ¥ is an inorgenic or organic catiomic

i0

s

a0

residue chosen, so that the compound of

formula (I) ims wategegolublé, frem the

grdup-eam@risings

Y,

cations derived from alkali metals or
alkalinéeeazth metals, '
N(R;RRsR)* with Ry, R, B; and Rg, which
lm@y be identical or differeat,
representing an alkyl rédi@al having'l
.t@ 4 carbon atoms or a hydrogen atom, :
other cations derived from metals for
which the benienesulphonic acid salts

are waﬁerééclublg.

* my, My and m, are integers, which may be

identical or differemnt, from 0 to 5,

. n,, D, and n, are integers, which may be

as

identical or different, from 0 to 3,

at least one among these being equal to or

greatér than 1

- and of at least_ang.trangiti@n netal

compound .

A O B

* S
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2. Pmcess acco:ding to Claim 1,

az

'ehara@te:ized in that the sulphonated phosphine used is

chosen from the phosphines of formula (I) in which:
- Ary, Ar, and Ar, are phenyl groups, .
- ¥y, ¥; and ¥; represent groups chosem from
. alkyl radicals having from 1 to 2 carbom
_ atoms, | |
. alkoxy radicals having ﬁlr@m 1 to 2
carbon atoms s
- M représents a caticn chosen ﬁ:ém the group
e@xisimg
. H*

. cations derived from Na, K, Ca and Ba

mmonium, tetraethylammonium,
tetrapropylammonium and
tetrabutylammonium catiocns
< oy, m and m; are integexs from O to 3
- nl,. n, and n, are imtegers £rom 0 to 3, at
| least one alse being greater .thm 3,
3. Process according to either of Claims 1
and 2, characterised im that the sulphocnated phasphine

used is chosen from the modium, potagéim, caleium,

barium, ampmonium, tetramethylammoni

tetraethylammzmm galts of mo(sulph@henjl) -

. diphenylphosphine, di(sulphophenyl)phenylphosphine and

tri (sulphophenyl) jphgsghiné, in the formulae imn which

the 80, groups are preferably in the meta-position, are
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more particularly preferred.
| 4. Process ée@@rdiﬁg te one of Claims 1 to
3, characterized in that compounds of nickel, of
palladivm or of iréﬁ,,whi@h are water-soluble or

cvapable of dissolving under the reaction @@nditi@ns,.

and preferably nickel compounds, are usgﬂ as transition

metal compound.
5. Process according to Claim 4,
characterized in thaé ﬁh@,ai@kel-eem@@unﬂ used is a

nickel zerc compound.

6. Process according té Claim 4,

‘characterized in that the nickel compound used is a

compound of miekel-wiﬁh-an oxidation state greater than
xero. | o

7. Process according to claim~6,
characterized in that an organie or inoxgani@_niekela
reducing ageﬁt which rgaeté pxefergntially with nickel
under the reactiem ccnditi@ns is added to the reaction
medium. |

8. Process according to Claim 7,
characﬁerize& in that the reducing agemt is added in an
amount such that the number of redox equivaleats is
between 1 and 10. |

8. Process according to cme of Claims 1 to
8, characterized in that the 2-methyl-3-butemenitrile
which undergoes the iéamé?ization is used alome or as a
mixture with other compounds, for instance 2-methyl-2-

butenenitrile, 4-peatenenitrile, 3-pentenenitrile,
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d-pentemenitrile, butadieme, adiponitrile,

2-methylgiutarcnitrile, gaethylsu@cim@nitzile or

valercnitrile.

10. Proceses according to one of claims 1l to
S, characterized in thét.tha reaction mixtuxe'@btained
from the hydrocyanaticn of butadiene ig treated'with
HCN in the presence of an agqueous solution of a
sulphonated phosphine of formmla (T) amd'gf a

transition metal compou:

nd, mo?g prefegébly & .compound
of nickel of oxidation state 0. '

1l. ' -Process according to ome of Claims 1 to
10, characterized in that the isomerixation reaction is
performed at a temperature of 10°C to 150°C and
prgfezably of 60°C to 120°C. |

12. Process according to ome of Claims 4 to

1l, characterized in that the amount of anickel e@mpound'
‘used is chosen such that there is between 10™* and 1 and
preferably between 0.005 and 0.5 mol of nickel per

litre of reaction solution.

'13. Process according to one of Claims 1 to
12, characterised iﬁ that the amount of phosphine of |
formula (I) used ic order to prepare the reacticn
B@luti@n is chosen su@h that the numbeg of moles of

thig compound relative to.l mol of elemamtal metal is

from 0.5 to 2000 and Ezeﬁengly €rom 2 to 300.



