Process for the manufacture of dinitrile conmpounds The present invention
relates to a process for the nmanufacture of conpounds conprising two
nitrile 5 functional groups. It relates nore particularly to a process for
the manufacture of dinitrile conmpounds from conpounds conprising a nitrile
functional group and an ethylenic 10 unsaturation. Dinitrile conpounds, in
particul ar adi ponitrile, are inportant chemcal internediates in the
synthesis of nyigeaus ¢39PeAdantbades2dl BRNHLRLLEINS UafiflouRdsne 15
manuf act ure of héexanethyl enediam ne, one of the nononers of polyam des. It
can al so be used in the manufacture of am nocapronitrile or caprol actam
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processes provide or the synthesis of adiponitrile, the process_using
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hydrogen scyanird® iichalihgrRgls .ext ensi vely used industrially. 25 This process
consists, in a first stage, in carrying out the hydrocyanation of an
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functional groupeandean mbhyl epact Uoshanl gt iton. aThipxosieage ifor30tpeneral |y
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conpoundfoan%n%%%i%g%Hg% purification, the latter are converted to
dinitrile conpoun&% by "a ‘second

Dinitrile compounds, in particular adiponitrile, are
important chemical intermediates in the synthesis of
numerous compounds. Thus, adiponitrile is used in the
15 manufacture of hexamethylenediamine, one of the
monomers of polyamides. It can also be used in the
manufacture of aminocapronitrile or caprolactam,

monomers important in the production of various

polyamides.

20
Among the processes provided for the synthesis of
adiponitrile, the process using butadiene as starting
material and the hydrocyanation reaction with hydrogen
cyanide is the most extensively used industrially.

25

This process consists, in a first stage, in carrying
out the hydrocyanation of an olefin, such as butadiene,
to produce compounds comprising a nitrile functional
group and an ethylenic unsaturation. This stage 1is
30 generally carried out 1in the presence of a catalytic
system comprising an organometallic complex formed by a

metal, such as nickel, and an organophosphorus ligand.

After separation of the unsaturated mononitrile
35 compounds and optionally purification, the latter are
converted to dinitrile compounds by a second
hydrocyanation reaction also carried out in the
presence of a catalytic system comprising an organo-

metallic complex formed by a metal, such as nickel, and



hydrocyanation reaction also carried out in the presence of a catalytic
system conprising an organo- netallic conplex forned by a netal, such as
nickel, and Z- an organophosphorus ligand. Furthernore, the catalytic
system conpri ses a cocatal yst generally conposed of a Lews acid. 5 The
term"Lewis acid" is understood to nean,_according to the usual definition,
conpounds whi ch accept electron pairs. fewis acids are generally salts of

netal elenments, as is described bel.ow. .10 In.the curren roces . the
Lewi s acid | STe? T3 R SPROTHE ﬁéggpgonéﬁﬁﬁhﬁﬁmQH$kmé??cgﬁg?ﬁgﬁﬁfng t he
stage of extsyattaroncohpthsesi taritesatdhest egeseaglilyi sompuissequeht kay
renmoved with th%ﬁgkghj | ation bottons, in particular when it is not

e nedi

separ at ed fr(%%% ‘umin 15 conjunction with the organonetal lic conpl ex

used as catalytic system The presence of the Lewis acid during the
distillatbonpf ddg, divehik! @can REOMRIdR AR LLNES ahbaA, ObhccdRdimpuUri ti es
in the medium which inpurities may be present in the distilled dinitrile.
In addition, the thenowsuads tAefiRikioci dCaRBOMAESd sHhFye 8SCEPLI uent

can be harnf W1dqAhe @earen csefist hecpagcesse angbridralie @rvitisongent. One
of the ainms of the present 25 invention |is rovide a process for the

t
manuf act ure ¥tadi ﬁlﬁmqné%oﬁp%ﬁ?déﬁﬂﬁréﬁe@og?qr%’t' conpri se these

di sadvantages. To this end, the invention provides a process for the 30
ranutoctyhe Yo dth LG LSGRpTERUAS B ALOGKIIL o0 A L Do ggRD v ce
unsat ur ati on iimn thee reaction medium, in particular during the stage
of extraction of the nitriles. The Lewis acid is
subsequently removed with the distillation bottoms, in
particular when it is not separated from the medium in
15 conjunction with the organometallic complex used as

catalytic system.

The presence of the Lewis acid during the distillation
of the dinitrile <can promote the generation of
20 impurities in the medium, which impurities may be
present in the distilled dinitrile. In addition, the
removal of the Lewis acid and its discharge as effluent
can be harmful to the economics of the process and to
the environment. One of the aims of the present
25 invention 1is to provide a process for the manufacture
of dinitrile compounds which does not comprise these

disadvantages.

To this end, the invention provides a process for the
30 manufacture of dinitrile compounds by hydrocyanation
with hydrogen cyanide of compounds comprising a nitrile
functional group and an ethylenic unsaturation in the
presence of a catalytic system comprising an organo-
metallic complex and a cocatalyst formed by a metal

35 compound.

According to the invention, the process comprises the
following successive stages, after having carried out

the hydrocyanation stage:



presence of a catalytic systemconprising an organo- netallic conplex and a
cocatal yst forned by a netal 35 conpound. According to the invention, the
process conprises the follow ng successive stages, after having carried out
the hydrocyanation stage: 3 |. treating the reaction nedi um El obt ai ned
after the stage of hydrocyanation of the wunsaturated nitrile conpounds in
order to 5 extract at least the organemgtallic conplex fromsaid nmedi um and
to obtain a second nediumE2; |l. treating the said second nmedi um E2 by
passing 10 over an ion-exchange resin in order to extract at |east the

retal forming ther cocplglyshqante! Pegbt 8bi fed i dp /sl iy ok 15 111

separating the dinitri orimed fromt said nedium E3, and in that the
order of stages Il) antihel | ) steas be‘?%ver%%@rOQEa%%Eb?Hlngcio a pPreferred

characteristic of the yhoyenthead theteorat abygboursds Lewi Soﬁ&éﬂ t\r e

specifically, the Lewis acids nentjoned in the work i a ah,
"Fri edel XCrafts and RefAtEICS5 al’-éeai??ﬁﬁs"t e\/o‘f’ﬁﬂ‘%n?ir,“ef)ﬁé; éclg%onf $57
(1953), are suitable fpsmt heaidvenédomm Tied Lewd S aiet aisn whi chseasnmde

enpl oyed as cocatal ysts in ge present process are chosen from conpounds of
the 30 elenents from EFSHPL b, Illa, I1lb, IVa, IVb, Va,

II. treating the said second medium E, by passing

10 over an ion-exchange resin 1in order to
extract at least the metal forming the

cocatalyst and to obtain a third medium Ej,

and

15 ITITI. separating the dinitriles formed from the

said medium Ej,

and in that the order of stages II) and III)
can be reversed.
20
According to a preferred characteristic of the
invention, the <cocatalyst 1is a Lewis acid. More
specifically, the Lewis acids mentioned in the work
edited by G.A. Olah, "Friedel-Crafts and Related
25 Reactions", Volume 1, pages 191 to 197 (1953), are

suitable for the invention.

The Lewis acids which can be employed as cocatalysts in
the present process are chosen from compounds of the
30 elements from Groups Ib, IIb, IIIa, IIIb, IVa, IVb, Va,
Vb, VIb, VIIb and VIII of the Periodic Table of the
Elements. These compounds are generally salts, in
particular halides, such as chlorides or bromides,

sulphates, sulphonates, haloalkylsulphonates,
35 perhaloalkylsulphonates, in particular fluoro-
alkylsulphonates or perfluoroalkylsulphonates,
haloacetates, perhaloacetates, carboxylates and

phosphates.



Vb, Vlib, VIIb and VIIl of the Periodic Table of the Elenments. These
conpounds are generally salts, in particular halides, such as chlorides or
br.om des, sul phates, sul phonates, hal oal kyl sul phonates, 35

per hal oal kyl sul phonates, in particular fluoro- alkyl sul phonates or

perfl uoroal kyl sul phonates, hal oacetates, perhal oacetates, carboxyl ates and
phosphates. 4 Mention may be nmade, as non-limting exanples of such Lews

aci ds, of zi rM;en .I i@%’uy ngﬁ)&é)m dg, n.7,_.)| n‘ilml‘ﬂ‘%% cFe SNBSS E£C Iulng de,

manganese broni de, or'i de, dnium br o st annous chl ori de,
stannous 5 bri@wWide, atighoussulzsiin e Cfsltoér}ﬁ@us ZaNCr afoE oML um2 18§ or i de,

indi um trifluosoned hyﬁﬂé;m@gét %hl‘o’i@d%m ddiddrityoasebat ge, t Raghlar i des or
broni des of rare earth el epents, such as |anthanum _cerium  praseodyni um
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chl ori de or yttrlu chl or.i de. may..al so s Lewis acid, o

conmpounds sucilomE Iy tri boréﬁglﬁprfppgﬁgﬂﬁpﬁg 5?|de}n%ﬁufb
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Preference is v§5¥ part %% ery giy ?@h anmon Lew:%tch , tocélqg chl ori de,
r

zinc bronlde Tannous orlde annous” brom enylborane i ndi um
trifluoronetmmaﬁﬂqﬁmmmm® i ndineadymiifumior oac seaee iamd 2|n@ur0plum,

chloridejgta G| decainktiunes. dpsgheshei s apd fhaacat akysh wrp! oyed
general ly represents ) )
thallium, ytterbium and lutetium, cobalt <chloride,

ferrous chloride or yttrium chloride.

Use may also be made, as Lewis acid, of compounds such

15 as triphenylborane or titanium isopropoxide.

It 1s possible, of course, to employ mixtures of

several Lewis acids.

20 Preference 1is very particularly given, among Lewis
acids, to zinc chloride, zinc bromide, stannous
chloride, stannous bromide, triphenylborane, indium
trifluoromethylsulphonate, indium trifluorocacetate and
zinc chloride/stannous chloride mixtures.

25
The Lewis acid cocatalyst employed generally represents
from 0.01 to 50 mol per mole of transition metal

compound, more particularly of nickel compound.

30 According to a preferred embodiment of the invention,
stage II) of treatment over ion-exchange resins is
carried out Dbefore the separation of the dinitrile

compounds from the medium Ej.

35 This 1is Dbecause the separation of the dinitrile
compounds 1is generally carried out by distillation and
thus by heating the medium E3 comprising these
compounds. It 1s advantageous to remove the metal

elements present in the medium E3 before carrying out
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the distilled adiponitrile. The impurities and their
hydrogenation products can also be reencountered in the
(HMD)
this adiponitrile and even in the: polyamide obtained

from the HMD.

hexamethylenediamine obtained by hydrogenation of

Thus, these impurities can produce defects in the

processes for forming these polyamides, 1in particular
the of

or with regard to the stability

in spinning processes (increase in number
breakages of the yarns)

and the colour of the polyamide.

of

forming

to characteristic the
the the

catalytic system is generally a coordination complex

According a preferred

invention, organometallic complex
between a metal element chosen from transition metals

and ligands, generally organophosphorus ligands.

Such organometallic complexes are disclosed in numerous
numerous patents, such as Us
FR 1 529 134, FR 2 069 411, US
FR 2 523 974, WO 99/06355, WO
99/06356, WO 99/06357, WO 99/06358, WO 99/52632, WO 99/
65506, WO 99/62855, US 5 693 843, WO 96/1182, WO 96/
22968, US 5 981 772, WO 01/36429, WO 99/64155 oxr WO 02/

13964.

publications and
3 496 215, DE19953058,
3 631 191, US 3 766 231,

The metal elements are generally chosen from the group

consisting of nickel, cobalt, iron, ruthenium, rhodium,



i nvention, the organonetallic conplex formng the 25 catalytic systemis
generally a coordination conplex between a netal elenent chosen from
transition nmetals and |igands, generally organophosphorus |igands. Such
organonetal lic conpl exes are disclosed in nunmerous 30 publications and
nunmerous patents, such as US 3 496 215, DE19953058, FR 1 529 134, FR 2 069
411, US 3 631 191, US 3 766 231, FR 2 3 974, WD 99/06355, WD 99/06356,

WO 99/ 06357, 99/.06358, WO 99/ 52 06, /6 US 5 693
843 WO 96/ 1P82 1a{}u8e/ %%“&%6851 gé%élmgs 8%519 off’?gf% \g/\%i;gSf 64155 or
WO 02/ 139640lThe ninal eacmens ane gerenalyl-y AheRen tihesa thetgidup

consi sting ofnighel s ¢balle o0y fgkhgni um rhodium 6 pall adium
osmium iridium platinum “copper, silver, gold, zinc, cadm umand nercury.

Anong these netals, nickel is the preferred metal. 5 In these netal

conpl exess thg Wl h%t%rlctwﬂ{pﬁree&s n tehe &:ree;calf i1 axERihoaredaig, ai n
particul ar zero far nicke exa

d t
reacti on, a poFEiLéAcof 4 a?ﬁ??mﬂ%ﬁng EHeﬁP (ng%éfg Fr°%¥%%§|;985n be

oxi di zed to aichkieghefoexiestampde.state, for exanple state 1 or 2, and nmay
thus no | onger be extractable fromthe reaction medium El during stage I)
of the process of the invention. Its presence in the reaction nedia E2 or
E3 15 can reSuktingn thsatyarvayesasiiwnl areact idoseaofpoheionetcl thenents

O 9L0at{ 00 HER! 1S HRARA! ALKS! oLl IIRANAN 206, 1% WL EONE) Do RS
process 0 inveéen es it possib according to
preferred chhﬂabEQHQﬂhdathm(ﬁﬁﬁ&@acforhé§ém@é€mstate 1 or 2, and

may thus no longer be extractable from the reaction
medium E; during stage I) of the process of the
invention. Its presence in the reaction media E; or Ej
15 can result in disadvantages similar to those of the

metal elements originating from the cocatalyst.

This disadvantage is overcome by the process of the
invention, which makes it possible, according to a
20 preferred characteristic, to coextract these metal
elements during the stage II) of treatment over ion-
exchange resins by choosing an appropriate resin and
appropriate extraction conditions. It 1is also possible,
without departing from the scope of the present
25 invention, to use two or more resins in combination or
successively in order to make possible the concomitant

or successive extraction of these metal elements.

Mention may be made, as organometallic complexes
30 suitable for the invention, of those obtained from
nickel compounds and from organophosphorus compounds
belonging to the families of the monodentate or poly-
dentate organophosphites, organophosphinites, organo-~
phosphonites and organophosphines. It is also possible
35 to use organometallic complexes obtained from stilbene
or arsine in combination with nickel or one of the
metals mentioned above. Examples of organophosphorus
compounds are disclosed in numerous publications and

numerous patents. Mention may be made, for example, as



el ements during the stage I1) of treatnment over ion- exchange resins by
choosing an appropriate resin and appropriate extraction conditions. It is
at so possible, wthout departing fromthe scope of the present 25
invention, to use two or nore resins in conbination or successively in
order to nmake possible the concom tant_ -or_ successive extraction of these
nmetal elenents. Mention may be made, as organometallic conpl exes 30
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15 More generally, all organophosphorus ligands are
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aor ganophosphorus ligands are - 8 - suitable for the invention.
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5 WD 95/30680, WO 96/11182, WO 99/ 06358, WD 99/ 13983,
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their addition to the reaction mediumor in situ.

10 The
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WO 95/30680, WO 96/11182, WO 99/06358, WO 99/13983, WO
99/64155, WO 01/21579 and WO 01/21580.

The organometallic complexes can be prepared before

their addition to the reaction medium or in situ.

The organometallic complexes can be prepared by
bringing a compound of the chosen metal into contact

with a solution of an organophosphorus compound.

The compound of the metal can be dissolved in a

solvent.

The metal can be present in the compound employed
either in the oxidation state which it will have in the

organometallic complex or in a higher oxidation state.

By way of examples, it may be indicated that, in the
organometallic complexes of the invention, rhodium is
in the oxidation state (I), ruthenium is in the
oxidation state (II), platinum is in the oxidation
state (0), palladium is in the oxidation state (0),
osmium is in the oxidation state (II), iridium is in

the oxidation state (I) and nickel is in the oxidation

state (0).

If, during the preparation of the organometallic
complex, the metal is employed in a higher oxidation
state, it can be reduced in situ.

Mention may be made, as nonlimiting examples of metal
compounds used in the preparation of these complexes,
of metal powders, such as nickel powder, and the

following compounds:
- compounds in which the nickel is in the zero



By way of exanples, it may be indicated that, in the organonetallic

conpl exes of the invention, rhodiumis 1in the oxidation state (1),
rutheniumis in the 25 oxidation state (I1), platinumis in the oxidation
state (0), palladiumis in the oxidation state (0), osmumis in the

oxi dation state (Il), iridiumis in thegoxidation state (1) and nickel is
in the oxidation state (0). 30 If, during the preparation of the

or ganonet al | i?%iofé({rﬂynexsté&l@, netiah = epgt ayechn ntathaghenooicdeirbr state,

it can be reduced in sjtu. 35 Mention nmay b onl i mti xanpl es
of metal cofpolAdsNiekd in ?h%?i?Eﬁg?%%¥5ﬁf%pgf§%%g?%ghpIegggfqgéﬁ net al
powder s, suchyas ctictkeli ependdrckednd(abeo  kophowiasg Hofpeodhas: and chRgounds in
whi ch the nickel. is.in_the . 9. oXi i st atg,~psucls as &Sikum

t et r acyanoni éﬁgﬁélvﬁfUW?%§§éh$a% s ggé?ﬁ%ﬁftr%ﬁ%fﬁid%%l(ngkgis(l,S-

cycl ooct abli ene)r iphekell phalsed teowi cke INiQ)eod) 2) and the derivatives
comprising | gands, suchds daigalids, Sshthi BaerrPhospbo npl stckella), -

ni ckel conpounds, such as the carboxyl ates (in partlculgn thg acetate),
carbonate, biceatiowdis, Boeat e aCEiterCde, cRREPPRELSei t r &LEATPAMGEFanat e,

gyapidez forqﬁﬁ?¢§nydrQ&bﬁQdebyd{@ﬁh@&EHbtei ﬁbeﬁabate, i?ipbgapbaée gnd
erivatives, iodide, nitrate, su ate su ite ryl su nates _an

al kyl sul phon&tyé‘él.l%erqu{[@trﬁ'cE%Yé)ﬁ%’ﬁb%%’ndhﬁgﬁﬁp%%?ﬁgt%hdggggpéﬁ%ebxi dation
state of1phe phiosipglatefl ghreatderiveives,a id8ideduciitgagent shdphthe, ni ckel
|'s added to %@ip&% %LI%lesulphonates and alkylsulphonates.

When the nickel compound wused corresponds to an

oxidation state of the nickel of greater than 0, a
15 reducing agent for the nickel is added to the reaction

medium, which reducing agent preferably reacts with the

nickel wunder the conditions of the reaction. This

reducing agent can be organic or inorganic. Mention may

be made, as nonlimiting examples, of borohydrides, such
20 as NaBH; or KBHy, Zn powder, magnesium or hydrogen.

When the nickel compound used corresponds to the 0
oxidation state of the nickel, a reducing agent of the
type of those mentioned above can also be added but

25 this addition is not essential.

When an iron compound is used, the same reducing agents

are suitable.

300 In the case of palladium, the reducing agents can, in
addition, be components of the reaction medium

(phosphine, solvent, olefin).

The cocatalyst or Lewis acid 1s present in the
35 catalytic system according to an amount of between 0.01
and 50 mol of Lewis acid per mole of metal element of
the organometallic complex, such as nickel, for
example, and preferably between 0.05 and 10 mol/mol.
The Lewis acid can be added directly to the reaction



medi um whi ch reducing agent preferably reacts with the nickel under the
conditions of the reaction. This reducing agent can be organic or

i norganic. Mention may be nade, as nonlimting exanples, of borohydrides,
such 20 as NaBH4 or KBH4, Zn powder, rmnagnesi um or hydrogen. Wen the nickel

conpound used corresponds to the O oxidation state of the nickel, a
reduci ng agent of the type of those nentioned above can al so be added but

25 this addi R yrs J10ty18FSaMHd ArgaMatan lislordpeeund i s used, the sane
reduci ng agents are suitable. 30 71n the case of palladium the reducing
agents can, in addition, be conponents of the reaction nmedium (phosphine,

sol vent, ol eflife) .hythecpoataiyst redctoon siacyeneésapresearriadt bet 3%
catal ytic system according to_.a mount ohet ween (. a l..of Lew s
acid per nol & OPGWBFﬁF 8 grre%f g?eat“far?é‘ 0 gaﬁon%?cgl szbcoaicdnpggﬁ?gggg%yas

ni ckel , fBbr bestangre 30l refltdlsl.y bet ween 0.05 and 10 nol/nmol. The Lew s
acid can be added directly to the reaction 10 nediumor wth the
organonetal I'i ¢ conpl ex. The hydrocyanation reaction is generally carried out
at a tenper &her ysir et aRahi ADCraadt PO0CCapr fereiEie %@Fmﬁé%hSGE and

120C. The hydiacyarat bR reactd-on 68N R AHATddfhiPUEW 48QUtan S@huert but it
can be advantageous to add an inert organic solvent. This solvent can be a

sol vent for (FFDGcAWYRMe sRIBRPAAVERT| S2Ri S& A W Yt hEOPhEBE or

Wi th thelpedidéNaQ9rard sspgtémne whampouns hoskeblbydiindyanakteghade | east at

the hydrocya%%%%pn tﬁgnp%&gjﬂ&s' comprising the compound to Dbe
hydrocyanated, at least at the hydrocyanation

temperature.

15 This reaction and the process of the invention can be

carried out continuously or batchwise.

This reaction can also be carried out in the presence
of a two-phase system comprising in particular an
20 aqueous phase in which the organometallic complex 1is
soluble. In this embodiment, the aqueous phase 1is
separated with most of the organometallic complex at
the end of the reaction. The organic phase comprising
the dinitriles and the unreacted unsaturated nitriles
25 is the medium E; within the meaning of the present
invention. This is because it is advantageous to treat
this organic phase according to the process of the
invention in order to extract the small portion of
organic complex and of Lewis acid present in the said

30 phase.

The reaction medium E; obtained at the outlet of the
hydrocyanation reactor 1is, according to a preferred
embodiment of the invention, fed to a stage I) for

35 extraction of the organometallic complex.

This stage can consist of an extraction of the said
complex by a solvent in a liquid/liquid extraction
plant. Mention may be made, by way of examples, as



15 This reaction and the process of the invention can be carried out
continuously or batchwi se. This reaction can also be carried out in the
presence of a two-phase systemconprising in particular an 20 aqueous
phase in which the organonetallic conplex is soluble. In this enbodi nent,
t he agueous phase is separated with nost. of the organonetallic conplex at
the end of the reaction. The organic phase conprising the dinitriles and

the unreacted, Hns: %c%]f e.grﬂi['géﬁjcl, e%@%i&ﬁ&&&@ﬁ%&'%?&%mfm 4 hgomeani ng of

the present T'hven I'S” because 1t antageous to treat this
or gani ¢ phaseadewr diatPno t G oGdss RentEne, | Be&diCon 9 &P ext r act

the smal | p0f6§@ib£fkar9é£a8ézﬁp£9£rpﬁ§xfﬁeﬁl ef teeVd ScashenPEeSABL ighdrhe said

30 phase. The Treaction nedium E1 obfained _at the outlet of the
hydr ocyanat i Gf r e&¥Cdehiexangecor BFRGYL6YS BREY8PF ed O emb SHTHINC T rhe

inventiong fethtqyehstaeh}drdOirbshs exbmpel s@AgOIf roe lorganenetaalddre

conpl ex. This stage can consist(ﬁ{ an:Fxtractéon ?f thﬁgsaid ol | ex by a
solvent in adGYtid/ I FRGRd &Rt r LI FPE P nt . HERLP BASHES Be ndde "By way of
exanpl es, as tetldacledriatd, onclsbbvemtoparde al &kanedicbiprometgaheom ®rto 9

car bon atonsﬁng%%%jgﬁgﬁgntqu, h§§§QgS€£EQ€Q&anear?ﬁéﬁkgalkqg) SFYr i sing

from5 to 8 ca , such as cyclohexane, ne cycl ohexane or
cycl ooct ane, ®rigatighiermt fdomy ér dcar Yoasrbenpeitsmsg fswh 1a8o benganison

t ons, h f i - i de,
at ons,  syg ?%Olﬁmdﬁ,ﬁl)%l@néj' rasthane sankbrdihinagiyard de

chl or opr opan onet’hane,” or substituted or “unsubstituted aromatic
conpounds conprising from®6 to 9 carbon atons, such as benzene,

This separation can also be brought about by
distillation of the unsaturated nitriles and the
production of a two-phase medium, one of the phases of
15 which comprises the organometallic complex, the other
phase of which comprising mainly the dinitriles. The
latter can be subjected to 1liquid/liquid extraction
with the solvents described above in order to extract
the traces of organometallic complex.
20 |
The organometallic complex thus extracted can be

recycled in a hydrocyanation reaction.

At the end of stage I), a reaction medium E; no longer
25 comprising organometallic complex is obtained. The term
"no longer comprises" should be understood as meaning
that the maximum amount of the organometallic complex
has been extracted but traces of the said complex may
remain in the medium without, however, departing from

30 the scope of the invention.

This reaction medium E; comprises the dinitriles formed
and also the Lewis acid and optionally compounds of the
metal element originating from the organometallic

35 complex which may or may not have undergone oxidation.

According to the preferred embodiment of the invention,
this reaction medium E, is subjected to a treatment over

ion-exchange resins which makes it possible to fix and



10 tol uene, xyl ene, ethyl benzene or isopropyl benzene. This separation can
al so be brought about by distillation of the unsaturated nitriles and the
production of a two-phase nmedi um one of the phases of 15 which conprises

t he organonetal lic conplex, the other phase of which conprising mainly the
dinitriles. The latter can be subjected4a liquid/liquid extraction wth
the sol vents descri bed above in order to extract the traces of

organfﬁgt al | i&x@pé@&d eXhe 2RedhE Q6HaNEHELAE! %@w@@gﬁb?kﬂ tahnds c?pﬁjrc&ﬁlaq/ can be
recycled in rocy pation reaction e. end_of .stage a reaction
medi um E2 no tTrb‘%ge?x ‘%Sz‘ac%np?l?g? g bPﬂﬁnoH\E@fﬁpl i 8%8&‘89@% i sf)f tﬁ]eed The
term "no | ongssarcangrasesd stmpldxbeandndérishoedeasfomadi ng thleatsaile

maxi num anount f tqf organonetalllc conpl ex has been extracted but traces

of the said co remain in the medium w t hout, however, departing
from 30 the scope of the invention. This reaction nedium E2 conprises the

dinitriles f%ﬁ@éjabfé]dlehsnghgnbgwlse@iQ{sd apd t%'@?éééﬁthrmféﬂﬁq%nof the

netal elenent origlinating fromthe organoneta conpl ex h may or
may not have dfRlergPEexi ¥eEPHAINI AcESr dERG t BatHESpr &fer H&¢® eM5ddilnent of

the inventioneleridntss resché OélxﬂEQttl@aiEZThﬁs$U’@h@§éedeané caeatyerineover
ossible to fix extract the

i on- exchange r si.ns mhg Q kes |t F ?.d - % ¢

metal ions of° kﬁﬁ?ﬁﬁu RH AR Dpt PENIFPYP EABSHRF AN e Inét &P %E whi ch
ori gi nat eof r omedihe catgandoet alsiicsonpdsorehtwhi ebsane, f ound liatitnlye sai d
medi um E2. 5 . . . .

resins and catalytic resins. Mention may be made, as
examples of resins, of sulphonic resins, carboxylic
resins, iminodiacetic resins or resins sold under the
tradenames Amberlite and Amberlyst Dby Rohm & Haas,

15 Dowex by Dow and Levatite and Ionac by Bayer.

This stage II) can be carried out in any device known
to a person skilled in the art. Thus, use may be made
of columns comprising these resins in the form of a
20 fixed bed or of a fluidized bed or membrane systems

formed by the said resin.

After treatment on a resin, a reaction medium E; is
obtained which comprises essentially the dinitrile
25 organic compounds formed. These various compounds will
advantageously be separated in a distillation stage
III). However, other separation processes can be used
without, however, departing from the scope of the
invention.
30
Furthermore, the stage II) of treatment with the resins
also comprises a stage of elution of the resins laden
with the extracted metal elements in order thus to

regenerate the resins and to recover these metal

35 elements.

This elution is a conventional and standard stage for
processes for treatment on ion-exchange resins. It can

be carried out in particular using strong acids, such



Sui t abl e i on-exchange resins of the present invention are chosen according
to the nature of the netal elenents to be extracted. Thus, these resins can
be one of those belonging to the group consisting of strong or 10 weak
cationic resins, adsorbent resins, chelating resins and catalytic resins.
Mention may be nade, as exanples of resins, of sulphonic resins, carboxylic
resins, imnodiacetic resins or resins 48l d under the tradenanes Anberlite
and Anberlyst by Rohm & Haas, A 15 Dowex by Dow and Levatite and_| onac by
Bayer. This StsagSulbhugds becdsy ricdd BYPTPRNARY i1GevP€edknofh  E5T8"PFer son
skilled in theqntic Buksds UsBdMBYebBeraBde tofk coditmsoeoeppodsdiggt hese
resins in the form of aggo fixed bed ar %% g fluidi zed bed or nenbrane
systems for B¢ By iohe oaitdhs d6WS ALE Hor 85 FEFE R %4 esin, a reaction

medi um E3 is obtained which conprises essentially the dinitrile 25 organic

conpounds, f orned., These, vatriq o) i1l ageoulsl y arat ed
in a dist?lI&PigﬁugtgagteF%Ifo €%§E§g§g38 hépvgg%gggyion p%o%ggggggcan be
used withoutstagewevan, madearit ngobséimlehetscopeogkrt lnd | heeganesate30

Furthernore, the LA ddiq Péna[gggg%ﬂ%syﬁk[kﬁt heoJBHINS 184 SPeOAPLhSes a

stage of elution of the resins i e extracted netal elenents in
order thus t@ hRedgepeyanetipe EHafs ahis o Rasedrdd ithesésnetfal 9rgst

el enents. Thizgvah#hbigen if dnPoNUeNbbesablande sédmiad 4l Stop@aaftAlon pp@cesses
for treatnent on ion-exchange resins. It can Qﬁlcarrled out in pagklcular

usi ng st%%ngt§€id§FQﬁRﬁF13and respect for e env;ronment,
particular when the compound used as Lewis acid is

expensive and/or exhibits a toxic nature with respect

to the environment.

15 The process of the invention applies in particular to
aliphatic nitriles comprising an ethylenic unsaturation
and more particularly to linear pentenenitriles, such

as 3-pentenenitrile or 4-pentenenitrile.

20 These pentenenitriles can comprise minor amounts of
other compounds, such as 2-methyl-3-butenenitrile, 2-
methyl-2-butenenitrile, 2-pentenenitrile, valero-
nitrile, adiponitrile, 2-methylglutaronitrile or 2-
ethylsuccinonitrile. These compounds are present in the

25 pentenenitriles, in particular when the latter
originate from a first stage of hydrocyanation of

butadiene to give unsaturated mononitriles.

This first stage 1is generally carried out in the
30 presence of a catalyst comprising an organometallic
complex but in the absence of cocatalyst. The organo-
metallic complex used in this first stage can be
different from or identical to that used in the process
of the invention. In the case where it is identical,
35 the organometallic complex recovered in stage I) of the
process of the invention can be recycled in the hydro-
cyanation reactor for the first stage of hydrocyanation

of butadiene.



as sul phuric acid or hydrochloric acid, or strong organic acids and
preferably the acid corresponding to the anion of the Lews acid to be
regenerated. 5 In the context of the present invention, this elution stage
can make it possible to recover and regenerate the Lew s acid and can thus
make possible its reuse in a hydrocyanatj an stage. This possibility is of
great advantage in nmaking possible econom cal operation of 10 the process
and respect et Ng,&oyi £ OITEBAT, inrod@dd Culrar when diedmpaind wed as
Lewis acid is, expensive and/or exhibits a toxic nature wth respect to the
envi ronment . 4BVaHel¢R 0ceRR Al ihe TTVEMA T e n PG As o

al i phatic ni té’d':é?ﬂé, CQORPRIrsilng aim etliybeniat ivnsatliriat itbre Abdstorscage
particularly to li nea%.ekgt enenitriles, such As, n3-r_pentt neenictorni1 | e el

4- pent eneni t riP¥VE€ 00 MHESR PeREHER t rift e A I s ih nd RBltS of

ot her conpoundstasued as 2heetfhylst3-dhagenesbdve | &y Rhe presence of a

nmet hyl - 2- but e ifrile, .2 t j Lardal I = ~ALLEL . adi ityile,

2- met hyl gl ut a?aﬁ%]hﬁcg 8%55-8{%1%{%?/1255%5&9 on%lr'?r ?Fgéngéhégéhg%ﬁpgﬂun S etei{'e
present in thedvsnprgrepehytidersicah parthetl af whenfiketl &te@e, dm ginate

froma first stage,ofnydspoygnsbdon Ofaniud adi ene to give unsaturated
nmononitriles. This first stage is generally carried out in the 30 presence

of a catalyst conprising an organonetallic conplex but in the absence of
cocat al ysio. Tiei ©r gBhectmeifal th£s coBphexidsedohn sithige fig stostiagasan be

di fferent fr\cl)&r&or identical to h@}t1 used in tgtﬁooqz‘ra?cess of the ir%ve tion.
In the case WHET eSFPLEF§IVAENt iTal P35PFRESSPg AFRE ORI FECover ed
in stage |) aforidreitprleess of the invention can be recycled in the hydro-

Other advantages and details of the invention will
15 Dbecome more clearly apparent in the 1light of the
examples given below solely by way of indication and of

illustration.

Example 1:

20
A solution of indium trifluoroacetate (0.5 g,
1.10 mmol) in a mixture of 3-pentenenitrile (36.4 g,
448 mmol) and adiponitrile (63.6 g, 588 mmol) 1is
prepared. The composition of the medium is determined

25 Dby elemental analysis.

4 ml fractions of this solution are brought into
contact with 2 ml of each of the following resins sold
by Rohm & Haas under the tradenames indicated below:
30 - a sulphonic resin (Amberlite 252H),
- a chelating resin (IRC 748),
- an adsorbent resin (Amberlite XAD7)

- and a cationic resin (IRC 50).

35 Each of the media is stirred at ambient temperature
(20°C) for 4 h. The resin is separated by filtration
and the composition of the filtrate is determined by

elemental analysis.



cyanation reactor for the first stage of hydrocyanation of butadiene. 14
The nononitriles introduced in the process of the invention can also
originate froman isonerization stage, generally in association with the
first stage above, which consists in nmaintaining the conpounds 5 obtained
in the first stage above in the presencqcf a catalytic system conprising
an organonetal lic conplex, advantageously identical to that of the first
stage, in t%@b%%ﬁrp%sqftlw ogen eMani deardPndhime®bi ecdndf dfhi ghe
i sonerization stage is to inprove the selectivity of the process for I|inear
unsat urated Ioddmtes 139E ‘Hvr?éf v fyds BfiPWet ai I|'s of the invention
wll 15 becone nore clearly apparent in the light of the exanples given
bel ow sol el y By way of 1 ndicatiof and of TTTustration. ar‘rPFe - 20 A
sol ution of : ; - i of
3- pent eneni tir cbepb3tr4og, of448emrol ) and adi ponitril e (63.61D90588 1) is
prepared. The c SJ!r'{I %e,gol ngbhe mediumis determ ned 25 by el enental
anal ysis. 4 A—F LT&Q IEL: seluten—are—brought—nRte—econrtact—wWith 2
m of each of Cbmpo‘smthowl rg thsins olbgerlbyeRAVAHE HaadIndwiezctdield r gdenanes
i ndi cated bel ow 30,4 syl phoni ¢ rggi § epLL} b2H), - a chel at]ing
resin (I RC 748), - an aasorbent st &Anﬁ‘g?. .Jf:c E’J‘D BDf——ant—a—cat+4gni c
resin (1 RC 30). : IRC 748 Undetectable
Chelating resin
Amberlite XAD7 Undetectable
Adsorbent resin
IRC 50 Undetectable
Cationic resin
5 Example 2:
A glass column is filled with 100 ml of sulphonic resin
(Amberlite 252H). A solution of 3-pentenenitrile and of
adiponitrile (30/70 in moles) comprising indium tri-
fluoroacetate with a concentration, expressed as indium

10 element, of 3300 ppm is fed continuously via the top of
the column at a flow rate of 340 g/h. Samples are
withdrawn every 10 minutes at the column outlet. The
concentration of indium in the samples is measured by
elemental analysis.

15 During the three hours of operation of the separating
column, the concentration of resin in the samples was
always less than 20 ppm.

Example 3:

20
A solution of zinc chloride (0.1 g, 0.73 mmol) in a
mixture of 3-pentenenitrile (36.4 g, 448 mmol) and of
adiponitrile (63.6 g, 588 mmol) is prepared. The
composition of the medium is determined by elemental

25 analysis.

4 ml of this solution are stirred at ambient

temperature (20°C) for 4 h in the presence of 2 ml of



35 Each of the nedia is stirred at anbient tenperature (20C) for 4 h. The
resin is separated by filtration and the conposition of the filtrate is
determ ned by elenmental analysis. 15 The conpositions of the starting
media and of the filtrates are given in Table | below In (ppm

Conposition of the 1190 starting rredi_uq%gqrrposition of the Anberlite 252H
Undetectable filtrate Sul phonic resin | 748 Undetectable Chelating resin

Amberlite XAD7 | qjq;t ectable Adﬁ%?‘gfi"ffshﬁi‘ﬂﬁ SOAHQg%@gt alre &ationic

resin 5 Exarrps1 gl ass col u 100 of sul phonic resin
(Amberlite Z%H)utwnsol gefomeof BnPentdiven tr'Hf‘éa*éIﬁ%lan AR ponit€eitfe (30/ 70

in nol es) Com%afEAEkgrukﬁa@trthefl%%a%%%%&at@omﬂtnﬁa CONGENt KAt | e
expressed as 1 ndium 10 elenment, of 3300 ppmis fed continuously via the top

of the col ufPlattien IR ﬁﬁO“BAﬁOS(b/HPm $oS & Mare  wi t hdrawn every 10

m nutes ag the colum outlet. The concentration of indiumin the sanples is
measured by _elenental analysis. 15 During the three hours of operation of
the separati a . the concentration of resin in the sanples was

al ways | ess than 2hqpion Bxanptlee 3hydrocyanation of 3-pentenenitrile

to give adiponitrile, catalyzed by the Ni(0)/organo-
phosphorus 1ligand/Lewis (In) acid system, is carried

10 out. The organophosphorus ligand is the compound with
the following formula: )

PPh, PPh,

15 3 ml fractions of this reaction medium are stirred at
ambient temperature (approximately 20°C) for 4 hours in
the presence of 3 ml of one of the following resins:

- a sulphonic resin (Amberlite 252H),
- a chelating resin (IRC 748),
20 - an adsorbent resin (Amberlite XAD7).

The composition of the reaction medium before and after

treatment over resin is given in Table II below:

Resin ref. SN1i %In
Starting / 0.459 1.0
composition
Composition after Amberlite 252H 0.46 <0.02
treatment
Amberlite XAD-7 0.28 0.42
IRC 748 <0.008 <0.17

25
These tests show that it is possible to extract the

indium originating from the Lewis acid but also, under



20 A solution of zinc chloride (0.1 g, 0.73 mmol) in a mxture of
3-pentenenitrile (36.4 g, 448 mmol) and of adiponitrile (63.6 g, 588 mmol)
is prepared. The conposition of the mediumis determ ned by el enental 25
analysis. 4 m of this solution are stirred at anbient tenperature (200
for 4 hin the presence of 2 ml of 16 _su phonic resin (Amberlite 252H)
Anal ysis of the solution before and aft'er treatnent over resin indicates
that the conc i 0 Z, in t Ui c f rQn to 8
ppm 5 Exarrplgé%lt?ﬁr encrée)[gdc]fzt:'%l%n 'or,‘{}ﬁee f%}ldlr olc%a?ljna?ﬁon 0 ??—q'gjegﬁitg%r%m rile
to give adi pobfemitke @adangpetrbii¢ Heompley /wigfrds Phosbhdtus |igand/ Lew s
(I'n) acid system is carried 10 out. The organophosphorus |igand is the
conmpound with the following fornmula: PPh2 PPh2 8 15 3 ml fractions of
this reaction mediumare stirred at anbient tenperature (approximtely 200)

for 4 hours in the presence of 3 ml of one of the followng resins: - a
sul phonic resin (Anberlite 252H), - a chelating resin (IRC 748), 20 - an
adsorbent resin (Anberlite XAD7). The conposition of the reaction nmedi um
before and after treatnent over resin is given in Table Il bel ow Resin

ref. 90N %Bn Starting / 0.459 1.0



conposition Conposition after Amberlite 252H 0.46 <0.02 treatnment Anberlite
XAD-7 0.28 0.42 |RC 748 <0.008 <0.17 25 These tests showthat it is
possible to extract the indiumoriginating fromthe Lewis acid but also,
under 17 certain conditions, the oxidized nickel originating fromthe
organonetal l'ic conplex used as catalyst ;18 - Cains 1. Process for the
manuf acture of dinitrile conpounds 5 by hydrocyanati on of nononitrile
conpounds conprising an ethylenic unsaturation by reaction wth hydrogen
cyanide in the presence of a catalyti¢ system conprising an organonetallic
conpl ex and a cocat al yst, characterizgg St hat it 10 conprises the
foll ow ng successive stages: |) treating the reaction nedium E1 obtai ned
after hydrocyanatj on of saturated nitri C b rder separate
the 15 organgnetalﬁqfefﬁ Q5<?r?nﬁ??&f%%ﬁ%ﬁ%t?%qggﬁg §h¥§n§°9§°8b§5in a
second nefdli um E2; byl ) tryshtdaypndteiaai d sEcormomeri m B2 wi chmpaunds

i on- exchange resin, | r.der, at .| tQ . 20 al-l

originating fron1?ﬁg&gggg§§|y%? ?ﬁ§iﬂ'efi%o?§%%%?ﬁégigﬁi?ﬁ;ngg?gggogs, and
I11) separating tRHetdi nih¥duegerd orgpanidem the ths t MLPF IR unvE3, 2

catalytic system comprising an organometallic

complex and a cocatalyst, characterized in that it

10 comprises the following successive stages:

I) treating the reaction medium E; obtained after
hydrocyanation of unsaturated nitrile
compounds in order to separate the

15 organometallic complex from the catalytic

system and to obtain a second medium Ej;

ITI) treating the said second medium E; with an
ion-exchange resin in order at 1least to

20 extract the metal ions originating from the
cocatalyst in order to obtain a third medium
E3, and

I11I) separating the dinitriles formed from the
25 third medium E;,

and in that stage III) can be carried out before

stage 1I).

30 2. Process according to Claim 1, characterized in

that the cocatalyst is a Lewis acid.

3. Process according to Claim 1 or 2, characterized
in that the metal ions extracted in stage II) are

35 recovered by elution of the resin.

4, Process according to Claim 3, characterized in
that the metal ions recovered are recycled in
order to form the cocatalyst of the catalytic



and in that stage Il1) can be carried out before stage Il). 30 2. Process
according to Caiml, characterized in that the cocatalyst is a Lewi s acid.
3. Process according to Claim1l or 2, characterized in that the netal ions
extracted in stage I1) are 35 recovered by elution of the resin. 4. Process
according to Claim3, characterized in §h_at the metal ions recovered are
recycled in order to formthe cocatal yst of the catalytic 19 system of the
hydr ocyanati on St§ﬁ§te§ Pr@ggs§y§£59§§hggl5ﬁ)§Egbéﬁ Claims 2 to 4,
characterized in that the Lewms acid 1s a conpound of a m%tal el epent

bel ongi ng t 05 G oUBrP®EsF | BACSOTRLRY | FPb, OP¥a, OF Vb Cled™S\vh 2 VI VAl b or
VIl of the Perl&@éﬁa&@@i?z@cﬁ thetEhementsLebisPredesy saccarddipwurid one of
Clains 2 to 5, «c¢h ractert n th h g Lew s CIdeS choign fromthe
group consisting Ral &S] F Ppgéggor br oides, “sul phat'es,

sul phonatses, hal DRt &yl BDIlp)hoD‘aaesIVper Wal o¥bkyVsbl pWaddt es, VITI ;Iafrtl cul ar

f 1 uor oal kyl sul phonat r 0 hal oacet ates, 15
per hal oacet at es, %r}ér g%’(ylr a?]gg %%%?%h%ég‘#ées %ﬁ&ﬁ%%e netal elenents. 7.
Process according to one of Clains 2 to 6, <characterized in that the Lew s

acid i's chosgn Zﬁ’rééé’é%thgcaéP&Pnﬁg”’ébSthQ 0b£Zi PG aGRlsOr ixde i ng broni de,

zinc iodide, nmanganese chlori nganese brom de, cadm um chl ori "de,
cadm um broni de, cka eaeletsl 29t orlirdethéflan‘mﬁus Lgwi ggcid is chosen

10 from the group consisting of halides, such as
chlorides or Dbromides, sulphates, sulphonates,
haloalkylsulphonates, perhaloalkylsulphonates, in
particular fluoroalkylsulphonates or
perfluoroalkylsulphonates, haloacetates,

15 perhalocacetates, carboxylates and phosphates of

the metal elements.

7. Process according to one of Claims 2 to 6,
characterized in that the Lewis acid is chosen

20 from the group consisting of zinc chloride, =zinc
bromide, zinc iodide, manganese chloride,
manganese bromide, cadmium chloride, cadmium

bromide, stannous chloride, stannous bromide,

stannous sulphate, stannous tartrate, indium

25 chloride, indium trifluoromethylsulphonate, indium
trifluoroacetate, the <chlorides or bromides of

rare earth elements, such as lanthanum, cerium,
praseodymium, neodymium, samarium, europium,
gadolinium, terbium, dysprosium, hafnium, erbium,

30 thallium, ytterbium and lutetium, cobalt chloride,

ferrous chloride and yttrium chloride.

8. Process according to one of the preceding claims,
characterized in that the resin for extraction of

35 the metal ions used in stage II) is chosen from
the group consisting of strong or weak cationic

resins, adsorbent resins, chelating resins and

catalytic resins.



stannous sul phate, stannous tartrate, indium25 chloride, indium
“trjifluoronethyl sul phonate, indium trifluoroacetate, the chlorides or

brom des of rare earth elenents, such as |anthanum cerium praseodym um
neodym um sanmarium europium gadolinium terbium dysprosium hafnium
erbium 30 thallium ytterbiumand |utetjjum cobalt chloride, ferrous
chloride and yttriumchloride. 8. Process according to one of the preceding
claims, charqctergzaddd thalbrddigg eson E0siRXtg ACtdrir MteBbzdde imet al
ions used in stage I1) is chpsen fromthe grou consigti ng 0‘1[ str(%n% or weak
cationic resins, Hforb8ft +e8TRECNRRERatTTRET edPnsCRRTS T cat BVt '™ esi ns.
- 20 9. Process apefigli Benk@s€iagmSf echapachéri zsskims, t hatrbohylic

i on-exchange resin is. chosep f rioméihae ot oun, C‘%%Si sting of sul phonic resins,
carboxylic resinsand' s MHodiTad&tT ¢ Fesihs "B 0. Process according to one
of the préceding clains, characterized in that the extraction of the

or ganomet al | i,G corpl &x 4 éé@&ﬁ%lﬂ%i £oCd &SF OHﬁe ¥ekie8%§/ ldjgyind,
extraction w an extraction sol vént” chosen from the group _consi'sting of
al kanes conpri si ngFHamaB®nize catbonthesdns thecy @Hara@hean cofpri §igg from 5

to 8 carbon atons,, Jialgganatied hyenorak bons seaspr il ngs f EaMrieto gat carbon
atons and substituted or unsubstitut'ed 15 aromati ¢ conpounds conprising from

6 to 9 carbon atotk. EAVIE/JdERE he ST IO oNetdf BRe FRECEGTAGTCI ai ns,

10 solvent chosen from the group consisting of
alkanes comprising from 5 to 9 <carbon atoms,
cycloalkanes comprising from 5 to 8 carbon atoms,
halogenated hydrocarbons comprising from 1 to 5
carbon atoms and substituted or unsubstituted

15 aromatic compounds comprising from 6 to 9 carbon

atoms.

11. Process according 'to one of the preceding claims,

characterized 1in that the separation of the

20 dinitriles in stage III) is carried out by
distillation of the said dinitriles.

12. Process according to one of the preceding claims,
characterized in that the unsaturated mononitrile

25 compounds are pentenenitriles.

13. Process according to Claim 12, characterized in
that the pentenenitriles are obtained by hydro-

cyanation of butadiene.



characterized in that the separation of the 20 dinitriles in stage IIl) is
carried out by distillation of the said dinitriles. 12. Process according
to. one of the preceding clains, characterized in that the unsaturated
nmononitrile 25 conpounds are pentenenitriles. 13. Process according to
Claim 12, characterized in that the pentenenitriles are obtained by hydro-
cyanati on of butadiene. Process for the manufacture of dinitrile conpounds
The present invention relates to a process for the nmanufacture of conpounds

conprising two nitrile functional oups. It _relates nore particularly to a
process for the PERERASAIN S 2 ar‘?"{)"erec&ﬁaéﬁ‘rﬂ)‘strﬁ]tﬁn

conprising a nitrile functional group and an ethylenic wunsaturation in the
presence of tic.system conprlsi%€ an organonetallic £9 H§¥ and a

g;r?at A VLG eht§30 o 5 P
cocat al yst § hETARY adidePype™ The proted? of tRECFRVENtTdn ri ses
a stage of tmeatuEadtwfet hefr eacbmpounddi uncomesisingg fowem t metrile

hydr ocyanati o el Kk i possible to extract and recover the net al
el ement of tﬂ%wehg}%é%c?e%dgs' _

It relates more particularly to a process for the
manufacture of dinitrile compounds from compounds
comprising a nitrile functional group and an ethylenic
unsaturation in the presence of a catalytic system
comprising an organometallic complex and a cocatalyst
of the Lewis acid type. The process of the invention
comprises a stage of treatment of the reaction medium
resulting from the hydrocyanation which makes it
possible to extract and recover the metal element of

the Lewis acid.



