PROCESS FOR PRODUCI NG COMPOUNDS COVPRI SI NG NI TRI LE FUNCTI ONS

[ 0001] The present invention relates to the production of conpounds
conprising 5Snitrile functions and of cyclic imde conpounds. [0002]It
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plant or the like, or from animal matter such as fats (tallow, etc.).

[0006] This vegetable or animal matter is converted by means of processes
generally comprising several mechanical, chemical and biological steps.

30  [0007] Moreover, with regard to recycled raw materials, the production of
adiponitrile, a major chemical intermediate used in particular in the synthesis of
hexamethylenediamine and caprolactam {monomers for the production polyamides),
obtained by hydrocyanation of butadiene, generates a stream of dinitrile by-products
comprising predominantly branched dinitrile compounds such as 2-methylglutaronitrile

35  or 2-ethylsuccinenitrile. This mixture of branched dinitrile compounds is obtained by

distillation in order to separate it from adiponitrile. Since the separation is not generally
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[0011] " To this effect, the invention proposes a process for preparing at least one

nitrile of general formula |
20 {NC),-R¢-(CN),,

and at least the cyclic imides 3-methylglutarimide and 3-ethylsuccinimide,

by reaction between at least one carboxylic acid of general formula Il

(HOOC)-R4~(COOH),

and a mixture N of dinitriles comprising 2-methylglutaronitrile (MGN), 2-
25  ethylsuccinonitrile (ESN) and adiponitrile (AdN},

with

X, ¥ is equal to 0 or 1 with (x+y) equal to 1 or 2

v, wis equal to 0 or 1 with (v+w) equalto 1 or 2

R, represents a linear or branched, saturated or unsaturated hydrocarbon-based group
30  which may comprise heteroatoms, comprising:

- from 4 to 34 carbon atoms when {x+y) is equal to 2,

- from 2 to 22 carbon atoms when (x+y) is equal to 1.

[0012] Advantageously, the mixture N of dinitriles is a mixture resulting from the

process for producing adiponitrile by double hydrocyanation of butadiene. It preferably
35 corresponds to the distillation fraction which makes it possible to separate the branched

dinitriles (2-methylglutaronitrile, 2-ethylsuccinonitrile} from adiponitrile.



[0013] This m xture of dinitriles generally has the follow ng
conposition by weight: 2-Methylglutaronitrile: between 70% and 95%
preferably between 80% and 85% 2-Et hyl succinonitrile: between 5% and

30% prefenalbypgiyeen 8% and 512% Adigonitrile: betwe 19%”9@1‘3'!/057981
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eicosanedicic acid, docosanedioic acid, octadecenoic acid, oleic acid, ricinoleic acid,
erucic acid, linoleic acid, linolenic acid and fatty acid dimers containing 36 carbon atoms,

20 terephthalic acid and isophthalic acid.

[0017] In the context of the process of the invention, a mixture of carboxylic acids
of general formula Il may be used. By way of example of a mixture of acids, mention
may be made of coconut acids which result from palm oil or from coconut oil.

[0018] Advantageously, the carboxylic acid of general formula Il is derived from a

25 renewable matter of vegetable or animal crigin.

[0019] A renewable matter or resource is a natural, animal or plant resource
whose stock can be reconstituted over a short period on the human timescale. It is in
particular necessary for this stock to be able to be renewed as quickly as it is
consumed.

30 [0020] Unlike materials derived from fossil matter, renewable raw materials
contain a large proportion of "“C. Preferably, the nitriles of the invention consist of
organic carbon derived from renewable raw materials. Thus, this preferred
characteristic could be guaranteed by determining the "*C content according to one of
the methods described in standard ASTM D6866, in particular according to the mass

35 spectrometry method or the liquid scintillation spectrometry method which are
described in this standard.

[0021] These renewable resources are generally produced from cultivated or non-
cultivated vegetable matter such as trees, plants such as sugarcane, corn, cassava,



30[0020] Unl i ke materials derived fromfossil matter, renewable raw
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acid, or undecanedioic acid, dodecanedioic acid, brassylic acid, tetradecanedioic acid,
hexadecanedioic acid, octadecanedioic acid, eicosanedioic acid, docosanedioic acid,
25 octadecenoic acid, oleic acid, ricinoleic acid, erucic acid, linoleic acid, linolenic acid and

fatty acid dimers containing 36 carbon atoms, and terephthalic acid.

[0027] The azelaic acid can be obtained from oleic acid, by ozonolysis.
[0028] The heptanedioic acid and the sebacic acid can be obtained from castor oil.
[0029] The dodecanedioic acid can be obtained by biofermentation of dodecanoic

30 acid, also called lauric acid, it being possible for the lauric acid to be produced from
coconut ¢il or from palm-kernel oil.
[0030] The brassylic acid can be obtained from erucic acid (in particular by
ozonolysis), it being specified that erucic acid is in ester form in rapeseed.
[0031] The tetradecanedioic acid can be obtained by biofermentation of myristic acid,
35 it being possible for the myristic acid to be produced from coconut oil or from palm-kernel
oil.
[0032] The hexadecanedioic acid can be obtained by biofermentation of palmitic
acid, the latter being contained mainly in paim oil.



250ct adecenoic acid, oleic acid, ricinoleic acid, erucic acid,
linoleic acid, linolenic acid and fatty acid dinmers containing 36
carbon atons, and terephthalic acid. [0027] The azel aic acid can be

bt ai ned f i i d, by ozonol ysis. [ 0028] The hept angdiej |
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[0037] The process of the invention is advantageously carried out at a temperature
of between 150 and 350°C. The pressure used is generally between atmospheric

15  pressure and a few bar.

[0038] Catalysts can be used in the context of the process of the invention. By way
of example of catalysts, mention may be made of phosphoric acid, phosphates,
borophosphates, sulfuric acid, sulfonic acid, benzenesulfonic acid, toluenesulfonic acids
such as para-toluenesulfonic acid, naphthalenesulfenic acids, silica, alumina, clay, and

20  silica/alumina.

[0039] Advantageously, an amount of mixture N is used such that at least one
molecule of 2-methylglutaronitrile (MGN) or of 2-ethylsuccinonitrile (ESN) is introduced
into the reaction medium, per acid function of the carboxylic acid of general formula 1l to
be converted into nitrile function.

25 [0040] When a diacid is used as acid of general formula I, it is possible to obtain the
corresponding dinitrile or the corresponding acid nitrile (example, by using a nitrile
function deficit).

[0041] During the reaction between the compound of formula (ll) and the mixture
N of dinitriles in accordance with the invention, imides are formed, in particular 3-

30  methylglutarimide derived from MGN and 3-ethylsuccinimide derived from ESN.

[0042] Advantageously, the process of the invention also comprises a step of
recovering, on the one hand, at least the nitrile of formula (1) and, on the other hand, at
least the cyclic imide, from the reaction medium.

[0043] This recovery can be carried out by separation of the compounds from the

35 reaction medium, according to any known method, such as distillation.

[0044] According to a first advantageous embodiment, the compounds can be
obtained by reactive distillation. This is because, when the nitrile of formula (1) that it is
desired to obtain has a boiling point below that of the reaction temperature (which is in
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generating carbon dioxide and nitrogen oxides, which are greenhouse gases that must

be processed in order o meet the legislation in force) is thus obtained. Such amines

can be used as raw materials for the production of polyamide, which will thus be

partiaily or completely bio-based depending on the acids used for the polymerization.
25  These amines can also be used for preparing surfactants.

[0047] According to another particular embodiment of the invention, the cyclic
imide recovered according to the process of the invention can be reacted with an
alcohol so as to form the corresponding diester. Such a process is known and in

30  particular described in document WO 2008/009792 and WO 2009/056477. The
diesters can be used as solvents.

[0048] Other details and advantages of the invention will become more clearly

apparent in the light of the examples given below.
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EXAMPLES

Examples 1 to 4 : Preparation of dinitriles




desired to obtain has a boiling point below that of the reaction
tenperature (which is in particular the case for nitrites having a
| ow carbon nunber), this nitrile can be distilled as it is forned,

t hereby shifdiong1thgseauilibriumof the reaction toward tﬁ@rlépﬁtﬁ‘ﬁ%fﬁ’@m
of this nitrile; this is therefore particularly advantageous. This

reactive digghinpl&li 9&bdthd 8 fi@ifatidPr e©xanpl e, be used when the

nitrile of Tormura—(l) IS octanitrile or nonanitrile. 5 [0045]
According to a second advantageous enbodi nent, the conpounds can be

separated layg @%é 6agdI) 6 Mﬁﬁﬁe'&@tﬂmﬂﬁib@l(q%g}m&\l '1%??@8@1“5% Acm Qﬁfer’@'hﬁ which

generally soluble in unli ke, 1 ticular,
whi ch al | oREe @oawdgétmf aﬂlpgwtr\le ayrihesisy eee tinfeadured é’&@)ﬂlft"lﬁgl"ﬁﬁlae?‘rﬁtﬁt reactor

This rogt egfised Qitlhs rﬁé&#aﬁrcéﬁ&.raer aHa@5u.sHé@thaerefM@orfabﬁgért (o mﬂ g of

imdes to be separated have d% poi nts which are close and
=

they are 185¢opekepierpharicapqid jaseladded 88Har & enally ot binvlared ovrbacic acid are
di stillati @odfiQd, SHPWRA et.mw' Fha®td@en med% isaﬁbhgpaaﬂfn{'héméd Y FRix, i.e.

can, for exanple, be used when the nitrile for mil
| aur oni tri % 2BProgimgssly 13857 €. Ehewh@ﬁntatlcrﬁswr@r @amtalmd der Hfhouey gnd dhen the

(11) I's usgdhctidhemxiraeiat H&cﬁecPf tof NnMeAtCteHEraife.t NSkt E%hE AFHiki0R 157 3-

general |y greater than or equal to 50C. 15[ 0046] According to one
par t i cl® ar MepittaERideo 3-ethesyasindnide onand Remefhylplutasortrile plasgd ain (§xcess is

thus r eCOV@u&‘éséu%lﬁﬂgﬁuﬂ&?%@%‘?&rﬁm-Q(?ct Qnééi’ré”nﬁrﬁﬁ CQH&P@ RAMRALBEIAGH 1F the

according to a net known to those skilled in he ar An am ne o
which al | feRaceaiidAL1dY e ubHer bagetid. si nce they are derived froma

bi o- based ¢RE haykbive y?é?diéjmf ||'mo% m t&ﬁﬁpﬁ&’éébﬁcﬁﬂn% éjr@r%b?eg‘lcr $20 & a second

renewabl e raw naterial) e nitrogen atons are
recycl ed (8eAcEetimisies @r%tra@tﬁﬂwh majmwﬁ@ﬂmeeﬁ@ulﬁh@@t@ﬂ@l ge galte gbtain a

bur nedqs t Ngfiglrg &f‘ﬂﬂ@th?itdlgﬂe&a{n@m@ ﬁéthﬁ‘%l&é’l‘étenéﬁé R @Xétﬁl)ﬁ&ccmteﬁ NThe

ar e greenhouse gases hat mnus processe in order to nee
| egi sl at i ofFhagoRigile & hydsoganaiedoler P memesmsingadipmins acearding lesig prgcedure

raw mat eri ghribod infdi@npiogucti on of polyam de, which will thus be
partially or conpletely bio-based depending on the acids used for the
pol ynmeri zati on. 25These am nes can al so be used for preparing

sur fact ant Exa'{e@%@ RHaebRiR H idh particular enbodi nent of the

i nvention, crrc imde recovere according to the process of the
i nvent#bn 68 ol &desansdiamine and H0co RbIvals 258 intwdpesdrintha 750-ml autoclave

correspond I S i I
dascr i bad FRsReS < PAS R B A0E8° 10 8 B APy AR By blignt o

can be usef #8dsbasjiag with| solte) dydexiagenss inirodrerdadlimreaséy if flushed with
i nvention H‘ﬂrbﬁerpgﬁ@rl’f?er{%}’l@e %tﬁ@ﬁb%@%ﬁp@ﬁ@% Hal? otfrb?e%h@tl-lééﬁmé r@carr[ed out

exanpl es gi ven bel ow. | es 4: Preparation of
dinitril esU”CIBEMYCEOQBH p@éé‘éf@l &f dkber @ﬁ 0°G JPP(ﬁ?bQGU"fljle(@ <amilg 106 then

m xt urgs of inftbMideli Wigts a( SRdE:MAY o12%ikEN AR LY WRI Bhlirde oM Rdlrs. The

reaction is exothermic. The temperature is kept constant by cooling. After the end of the
injection, the mixture is left at 90°C for 15 min under 20 bar of hydrogen. The mixture is
brought back to ambient temperature and the reactor is flushed with nitrogen. The
catalyst is filtered off and partially recycled. A catalyst deactivation of 1 g of nickel for 1 kg
30  of hydrogenated dinitrile is accepted. The diamine is then purified by distillation under
reduced pressure. The diamine is recovered at 140°C under 10 mmHg, the latter
solidifies at 62°C. The yield is 95%. In order to have a maximum reaction vyield, it is
necessary to supply the nitrile at a sufficient flow rate without accumulating the nitrile in
the reaction medium.
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Example 3: Terephthalic acid nitrilation




are by-products of adiponitrile synthesis, are introduced with
stirring into a 2-liter reactor 5 stirred wwth a nechanical stirrer
and equi pped with a reflux condenser, and then 8.5 g of 85%

or t hophosphgniog fgiss@r € added. 809 g (4gnol) of bio- base;ﬂ;lﬁgbg(g;ﬁ 57981

acid are introduced, still with stirring. The reaction umis t
gradual |y Beatqd.otoll 6f 4 H?fxtur’e & duﬁtﬂle@?ﬁ%”ﬂh(ﬁﬁt Py PGy, Zgﬁ%ﬁiwel%ht) which
condi ti ons ar & nmintai ned hours 'and theh the reéacti xture

is cooled B& ay@mdhtstStCé@ﬁmoattrde syntResis are ingodicedunte aR0@-migsactor. 167 g of
met hyl gl ut &b piRSic sy hincsbn 8'% ﬁﬂé’ Hé e PO R¥A Y Hﬁf@%@n'félfgh)eﬁ by 59 of

pl aced in excess Is successively stl at “around
mHg, endi 8§%awrtheripsrhioric scidord h@fre@cﬁr@ns'@%wn@ heated adtthe sHioxphdles dinjtriles

. The [ f u t
iy and§92&ﬁ§ﬁﬁ&% ésbﬁ'g"’ghﬁé di %aldtﬂhéjcffdp XhUREs é%@fr#veeg{/ueglgt?ﬁ(frﬁﬂ'e thilufe 3h§ of
al cohol , aﬁcﬂ-dwq@ab@m@ne@f 9 tanreSi arebiginecbyyBCANGIVSIS15 m xt ure of
nmet hyl diesters (nethyl 2-nethylglutarate and net hyl

2- et hyl suc (fiql € IS hydrogenated to the
correspondgk&ﬁlI 2 4. AdBiccia g iiion 'ng to the procedure described in exarrpl e
2. Exanpl e146.3 aesiiim Rl encnyend)a%hat 8h matpefoa gixgere of dinitriles (85% MGN,
1,12- d%:anqgld/ aEsRe AN RY %eﬁ%'g@t FhicR" &e! tu;?l%gh'@t@dof' Qélﬂorﬁtn%agyﬁmesxs are

aut ocl ave equi pped wth a pirati ng bl ne

ni ckel dopiagoducsd inty BP0RENIgIeacer. TP ;A %ésdrthoebomhpﬁc soidi arm added to the
hydr oxi de %IBV\)@?\Q%?HHQ&] aﬂ-@ %Q A is! aiédj\ﬁ#ﬂ?gnr%é%t AL 0P 2 ditions
then twice"wth ogen, ar o ressure ating iIs Cart i ed
out under arm@ﬁt@g@d fprr?eb@tm’ﬁemﬁfot!dw'baresu ts ag@btaned BeGhcnalysisi | e of
exanple 1 g@/t(gﬁgerggnlopgﬁemﬁf@mm‘}rg a punp; 400 g of dinitrile are
injected of the course of ours. The reaction is exothermc. The

t enper B ur 85%dmidepnixgemyieldnt by cooling. After the end of the

i nj ection, left at 90C for 15 min under 20 bar of

hydr ogen. Tie%r%mfﬁllrdé%leqsosbr ought back to anbient tenperature and the
reactor is flushed with nitrogen. The catalyst is filtered off and
partially recycl ed. A catal yst deactlvatl on of 1 g of nickel for 1 kg
30 of hydrBExamale o prieparationefrnemenitrilggie di anine is then

purifigg by distillation under reduced pressure. The diamne is
recovered at 140C under 10 mmHg, the latter solidifies at 62C. The

yi el d i s 9Example 9Relargonicagjd nfriladienum reaction yield, it is
necessary I I too t

ccamil at i 10 § B0 olf T AhA of kg Fisml MOYF et £84 32 AL R whioh
Ter epht hal € RicPraduets of lagipopitile s30thgsis gre intipfucsr 'atorﬁ >2rlm¢rerea¢tor equipped
di i £ | 50135 % debinicd PG bha 36 Ak BY catRienlir) s W bt BrRyaHRsBRYEL i

of adiponitrile synthesis are introduced I nt react or.

g of t4r epheraddeg. atirgg (iq carigg|out and 13&5@(&%mqlﬁ|@‘ brie-basesy peleasmis add are
medi um f Olh{rQMd thé r&cﬁ(‘;n ﬁ‘%éhf?ﬁ E@QS‘L@QI? i?\@éfeﬁ t@%éj reﬂTQ%f E@l@f“gtoh%nacld i.e.
mediumis heated at the ref dinitril

condi ti onsa%ﬂué%%u%ﬂ'éﬁﬂéﬂaﬂlwme WthRé@@édQW@féD%JWGIP@!ﬂt 63241 @) drethan gragually
and of 1,4 b f 96 egh
Exanpl e 4 dlgﬁ,ﬁl\%ya&?@ %glzﬁpénéiu?r F%a?@@nmlup{pc{? giel reg?ﬁ&’ @ pi c ac%‘te?%wﬁ For 6
and 221 g iures Itr)leéﬁreaomr&d wﬁl@ameldjpfrﬁ&% mletye(ted% RESRIGONIC BRI US|, The
3% AdNy M@'f\gmal:eéf"r\"l & rrfé’srs |sbt)ﬁe|9 ro‘?ﬂlﬂé:& saso%reaﬁl\'epﬂﬂ& g {Nh%h t Behsaq 3’\' the
i ntroduced into a reactor. 0 'g of 85% orthophosphoric aci

are added Qﬁieﬂfﬁéthf‘eﬂelﬁmrs\wtfsmﬂt@ﬁghon and the mediumis heated with
stirring at reflux. These conditions are maintained for 3 hours. The

following results are obtai ned by GC anal ysi s:
Example 6: Nonanenitrile hydrogenation

50 g of nonylamine and 50 g of water are infroduced into a 750-ml autoclave equipped
35  with a self-aspirating turbine. 5 g of basified Raney nickel doped with 2% by weight of Cr
are added. The reactor is flushed with twice 10 bar of nitrogen and then with twice 10 bar

of hydrogen. The autoclave is placed under 20 bar of hydrogen, and stirring and heating



94% conversion of the dinitrile m xture 1595%im de mxture yield 75%
adiponitrile yield. Exanples 5 to 11 : Preparation of nononitriles 20
Exanple 5: Pelargonic acid nitrilation 930 g (8.6 nol) of a mxture
of dinitrihes08pYaiMay 12% ESN, 3% AdN By wei ght) which g 8ep2011/057981
by- products of adiponitrile synthesis are introduced into a 5%| ter
reactor eqy peeds s Lk ChaN kel i ' f - :
condenser. 8.0 ga of _Séef?}c)dg_rﬁt op'?]&o%bﬁ@?r!l%Fﬁgltlg&grgma%%@é%gé% mé{]iw??t?}%usmg
i s carri edaopémanavhilpelgeginostte migdpgen messusasesnsiaet fydhe creactod 8p@ g of
i ntroduced gaclbORiePRdi [ h fi :

pel ar goni cngaz-l_ 1n|’trﬁ1.@.e.r aﬁjggt? 269 .tﬁ%'%éa%gﬁglninrpt rl{efg[?é %rq}acﬁ ﬁgslh}a& i th.e
| ower boi | reaglippmedivppBaintainediundar Gesams ¢opdigiprs far B8dnianthe tegmpgrature is
result,sth bl AL ofh i i i i ,

6 hour & 1 LS P TRaI R E el RAGH! RTkSed M b gedhdfnd Bl e
pel ar goni c oficTHe usagtionTmedigovisNthsnadistllednurdes esdugesl presaurgl i ithis gy, the
as are thegjmge: i i ko Gest el b i F '

W th et hang e e R R 2R o Sk ORIl 20 F 5 LA BT
nonyl am ne and 50 g of water are introduced into a 750-m autocl ave
equi pped 3, M, ! = kbaking turbine. 5 g of basified Raney

ni ckel dOpEé—W%EhfZ%_LV—VEIo@ dadd '?Jt—ioqﬁ Cr are added. The reactor is

f 1 ushetl wi £p0 owi2e¥® molixdra afixturet efodjeitiiles BSM MEGN 12{6tEHEN.e3%0Adh byokeight)
hydr ogen. adf i ' 'a%l?p?:‘ ld .bar, n )
stirring aﬁﬂéﬂea??ﬁg&}ét@%&%@g ar qugrg?ss@g%oﬁt %fﬂ{éoﬂ%‘%gﬁgﬁi ?rzﬁag m reaCt(_)r
resul ting eaWppaskeilppiéTiag ead witbra feilue coraengst, @gd D682, mahiof diokkased rdgic

t he hydrog r i r r - ) bt Ll
e i nj cot 2 SLEMeHeB4EE IR SRk 5 P OB lonndRpsBnbic A0 BRA Bl en
the reacti B inedeatingiis themi sarigdhed. siildeith stheng atrthecrsfiax of ha dirfitile Bixture at
mn. The temp I8, el ; 0 t L|S; ;
Fl Usherk wi h B T Cogmsarae e, areitengs fol 3 1228 Q' rfEk, 3 bc eoi
medi um i s E¢WAMSANSef 8% and ad ervenab dnide ¢ight ekt are phtainad.sTheagleonitiite yield is
nonyl am neg} q it B - ' e ' ;

760 ) Ry oGP 8 el B e Y 5 R80T ofgiatey iy B o
a m xture Mayenireni thesmedign MeNmidesdEsrd. Ysnadiishiechniogat shewhleoritrile is
are by- pr ofiictste@itRdI RPR §rid7e synthesis are introduced into a

2000-nl reactor equipped with stirring and with a reflux condenser,

and 564 g (2 nmol) of bio-based oleic acid are then added with

stirring. pydmpgledd: m%%agdéhit$-im-FBnophosphori c acid- at 85%are then

run in. Heating is ut, still wth stirring, at the

refl ux of ThRPECHFS iEichBIeHou irr egrame way as in example 7, but without adding catalyst.
Under these conditions, the reflux is maintained for 6 h and an oleic acid conversion of

)
=

97% and an overall imide yield of 97% are obtained. The oleonitrile vield is 25%. The
25  reaction medium can also be treated with water at 65°C, as in example 7, in order to

separate the imides and the oleonitrile.

Example 9: Monomethyl azelate nitrilation

40.5 g of bio-based azelaic acid monomethyl ester and 21.6 g (0.2 mol) of a mixture of
30  dinitriles (85% MGN, 12% ESN, 3% AdN by weight) which are by-products of adiponitrile
synthesis are introduced into a 250-ml reactor equipped with a mechanical stirrer. 0.2 g
of 85% orthophosphoric acid is added to the solution obtained, while stirring. The mixture
is heated at reflux, i.e. at approximately 270°C. After maintaining these conditions for 3
hours, the azelaic acid monomethy! ester conversion is complete and the imine mixture

35 vield is 91%. The azelaic acid cyancester vield is 85%.



15 270-275C. These conditions are nmaintained for 4 h. By GC anal ysi s,
an oleic acid conversion of 98% and an overall imde yield of 97% are
obt ai ned. The oleonitrile yield is 94% The reaction nediumis then

washed at pSootihads19 nes 250 g of watergpin order to remgyeepremM/idres
mediumthe imdes formed. Using this technique, the oleonitrile is

recover ed \Wxhhple wrsgbéciﬁa&a%o%.mmﬁ e 8 dJdeic aci d ni tri | ation
The process IS carried.out in the same way as in exanp

wi t hout addPAg dt By of biockased sehade aE'Sr?didﬂoér%(" QHEP')r%ffal [W’“r'@ "of dintriles

mai nt ai ned(§s% KGR, ands ABN| 84%C AARI By GRAYRY SiHiéh @Fe Z/frécﬂm:tsa%f oa@;mhthle
i mde yiel d of 97% are optajned. The oleonitrile is 95%

25r eact i on SHEBFHHREANEAdEeH e ASH0E! FRRER fAYiBRe W'%@Cf“e%”lcﬁl St'”er and

exanpl e57, hbste@UERE ahQi@iRal RéAink Mearitiel ﬂl%m%ﬂeﬁd"ﬁw%%?ﬂ'ﬁe%tédeand when it
Exanpl e 9: I\/bnorrethl azelate nitrilation of bi 0-bas

azel ai ¢ aci®d %WEPW;:IO 8106 B5%rRthephesriorie aQ'd ﬁ%F")e”cﬁddﬁd n h& @memtur@oof
di ni tril es{So%ilkNs btaighERNefd0iAdb Q)fer\ﬂﬁérghdré clobs @‘dnzwe: lfmeﬂar eshHiohs

of adiponitrile synthe5|s are introduced into 250-m reac

equi pped wPEMAINARATHIRT é410UEt Aftekihis me: 68t seddfoofamer%fﬁéewg pitrig: Agjd
is added tgnd E@OS’WIHH'o@ﬁnIQ@Wtﬂl%cborM’Q;bdrﬁh tolthd Siglitrild AfixtiieXdrt bStairied.
heated at reflux, 1.e. at approximately 270C. After naintaining these
conditi®ns for 3 hours, the azelaic acid nononet hyl ester conversion

is conpletg xa,lﬂ?mthe Latirid&cid ﬁ&,lj[l?aﬂ035yl eld is 91% The azelaic acid
cyanoest er Sebaci ¢ acid rmnonl trilation

co% :
202 g (1.08 (ﬂo%rﬂra?lb%%@@asgi E%ﬂ&i: @c'scqrd 4ha (48Bmgalof@ mbttyre of dpitriles
m xture of @hpimeN ey 896, M, AdRYBESMIgRYOWNEN Bk ww&ah%r Céanp%hﬁme

by- products of adi pom tr| | e synthesis are Introduced into a -
react or eqﬁY"B'b%‘séP et intepdnerchinin 8 A504hl repelpr agidpred it éd"‘%Fé"laﬁkﬁabﬁ‘”er and

el ectrizal hésal ubitg réﬁrgléé?ﬁca]_ﬁ@atmg%éﬁt% The $ddclib® Fhe@lifh Ees'%l?rﬁg anarﬂéated in
when it i s honbgeneous, a{ﬁ_% 85% ort hophosphori c_ aci d
added. Theo'idéﬁﬁbF%{f‘%%"%ﬁ it %@. friS% opPeRIgARNArS cid usu%ideﬂ Ehe fe@u&mg

t enper at ur gglireSetHed n2ARA at FERKCat @BBEH 27000SarRl Bef@bsHAIoA8drd Mairflained for
hours. After this tinme, a 65%yield of the corresponding nitrile acid

and a 90% yihevd bhe lemreeated hiemegiupus ﬁeﬁmrﬁgphtéa%@ ot} 95°G: and 50 g of
m xture argaebbal A&kd. The PP R slitred féra¥ ik AB0EC BhY rsbbé’ﬁate@rby S out

(400 nmol ) of bio-based |auric acid and 48 g (440 nmol ). a mxture
of di MY riinewder to recover the imides and partially the dinitriles placed’ in excess in agueous

solution, The organic phase which contains the lauronitrile is extracted twice more with a
further 50 g of water siill at 65°C. The lauronitrile is then recovered with a yield of 92%
and a purity of 93%.

25 Example 12: Octanoic acid nitrilation
594 g (5.44 mol) of a mixture of dinitriles (85% MGN, 12% ESN, 3% AdN by weight}

which are by-products of adiponitrile synthesis are introduced into a 2000-ml reactor

equipped with a stirrer and with a continuous distillation device. 751 g (5.15 mol) of
octanoic acid are added. 1.3 g of 85% orthophosphoric acid are added, with stirring. The
30 reaction medium is heated, and becomes homogeneous at about 230-240°C. At this
temperature, the octanitrile continuously distills as soon as it is formed. After 5 hours of

reaction, 55 g of octanitrile are obtained, which représents a yield of 84%.



(85% M2N, 12% ESN, 3% AdN by wei ght) which are by-products of
adiponitrile synthesis are introduced into a 250-m reactor equi pped
with a nmechanical stirrer and 15 heated using an electrical heating
mantl e. Theyheasij@sfediumis stirred apd heated in orde,

honogeni ze%}lt A 0.4 g of 85% orthophosphoric acid is aé:(}‘engzoljﬂlosmm
resul ting mxture is then heated at refilapggat about 270C, and these
conditions are nmaintained for 3 hours.—l"@n'e—t enperature of the nedi um
is then brought back to about 95C, and 50 g of water are added. The
medi umis stig ﬁgggf tting out 20
in order to re ovgr tolgé%p% ﬁ'egﬁgngﬁgf"gﬁgéﬁﬁgﬂﬁwﬁ‘iéf. | es placed in
excess in aqueous sol ution. The or gdNCh-RHEREw whi ch contains the
lauroni ri Leq L5tk ael& wat er

still at 65@ Tﬁe Iaur%n?t'rb'l %glnﬁsg%ﬁﬁ%lma&eé%evgeﬁ%gwlsﬁgcnqmgel d of 92%
and a puri by rQﬁctlgmbem@sEﬁhiep#steon@zcarbmhcaam ef ganeds! firmuld lhtl on 594 g
(5.44 nol) of a mxture of dinitril ?S I\@& g%ESN 3% AdN by

wei ght) which are by-products of adiponi riTe synthesis are

i nt roducedantt @ am@oe- ni rcéactr@)iﬂleéququ@@lm t Brmeeteylglvieenitriled (MEN), a 2-
cont i nuous 5 nol) of octanoic acid are
added. 1. 3S%EPE%@%%EQEQW%ﬁ%ﬁg%?@trg%@héfe added, with stirring.

The 301¢ eattthon medi umis heated, and becones honbgeneous at about

230- 240C. Q‘tyﬁs@q Ittswr'l%y'f(‘i’ry)é?:ﬁa%t g rile continuously distills
as soon as’ it is ours of reaction, 55 g of

octani tril ¥ wiseeqyst i herdl willih(\ot) eqpeldsdr g a y| eI d of 84% CLAIMS 1.
A process e

(NG - RL: ( CRoPEanG & e biaRhoc DAL bl ol AB0 i perrBbHaded group
and 3-et hywb@bcfnamqnnd@semtert@@nsmwwsween at Ieast one carboxylic
aci d ofz gen I I Igﬁ}& X and a mxture N of
dinit rﬁ es @%%rtlt,g4%lr®nndé?rﬁ u?xa-’&%nl t 2-

et hyl succi nbeintZp|22 OEJESN)a’f@m&I aﬂbdm)tSrteJ@l 1P,L‘k;il\l) 10with x, y is
equal to O or 1 with (x+y) equal to 1 or 2 v, wis equal to 0 or 1

wth (v+w) eql_ual to 1 or 2 Rl represents a Ilnear or branched,
sat ur at ed 3r Thesuecasatesdldipad drelaiboih- thasaaderiped i thah thehmixtwe bbwfpilmlt!:ldes is

het er oat ofs, LRS! ABuAS TbHOMS 8o G8Y %&@ﬁmﬂmpmgxsy dbble

equal to 2, from2 to atonms when (‘x+

2. The2q:)roceé’yd@;ﬁymaéﬂpﬁ@ﬂbwtﬂdleh%u m 1, characterized in that the

m xture N of dinitriles is a mxture resulting fromthe process for
produci ng adi ponitrile by double 20hydrocyanati on of butadi ene. 3.

The procesd ddecprareasdas glained i tlagm D or chahatctarizeddn ithatt that mixtse N of

i Xt ure N of ek iab % fiSwhy BaBb4itH BiBuEgHPOS! t on by wei gh

2-Methylglutaronitrile: between 70% and 95%, preferably between 80% and
25 85%,
2-Ethylsuccinonitrile: between 5% and 30%, preferably between 8% and
12%,
Adiponitrile: between 0% and 10%, preferably between 1% and 5%,
the rest to 100% corresponding to various impurities.

30
4. The process as claimed in one of the preceding claims, characterized in that the

compound of formula 1l is derived from a renewable matter of vegetable or animal

origin.

35 5. The process as claimed in claim 4, characterized in that the compound of formula Il is
chosen from caproic acid, caprylic acid, pelargonic acid, capric acid, lauric acid,
myristic acid, palmitic acid, stearic acid, arachidic acid, adipic acid, heptanedioic acid,
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