2 6 MAY 2005 Reducing the content of an unsaturated amne in a m'xture
containing an amne and a nitrile 5 The present invention rel ates

process for reducing the content of a nonounsaturated aliphatic arﬁmMAy(wﬂfl)
ina mxture (lIV) containing an amnonitrile (1) or a diamne (I1),

m xtures thereof, and the amne (I11), wherein 10 a) the mxture (I1V) is
reacted with an anionic nucleophile (V), which contains a nucleophilic atom
sel ect Bedfciom tthe growmt cénpnisisrrumeygenaning riogenmarndasul fur, 15 which is
capabl goetairalkigngn Upniate Hhal ennto-ferman-acid with a pKa ranging from7 to
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is thecﬁ%?%pﬂf Ri & O“%ﬁrt?rﬁuéﬁ‘éle@aﬁ]gm%‘g’itf‘ﬁoﬁﬁ“sﬁ% tid%e. 8nv\hé?‘llstthllfﬁur is the
nucl eophvV) i coratagming 25 ianiapnabpiule (Angrng fiame AIIHe 4O nol per nole of
am ne mfkthyed Rhkeheon) X enel Mhind o(1¢itMe anstximre (VI), and b) the
amnonitrile (1) or the diamne (I1), or mxtures thereof are distilled

from.th ture V a. tenperature . 30 ran 0C and a
pr ersils(?ur"’1 ranglrﬁlg}(tf(utI m' 3%5 Yo TSRO0 eRPEI TSR d"fleg a| n| (Sni% non| trile

or a diamne, or mxtures thereof, and an unsaturat ed am ne -

unsat ur at edhaeh eotiyeiing a 3B akrdmbdiloodatem tsmlestofl fiem r;rhésen@um nventi on as
nmeani ng a eyeprisiolg lokpearn, copeyed endt@ildyig at | east one carbon-nitrogen
doubl e bond or a conpound capabl e of formng at |east one carbon-nitrogen

d le b t |
obtahed 14 {68 Har R Y50 a%%‘%f’ R a§{f€%§ﬁ"‘éﬁﬁ??{‘2‘s or a
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m xture of @ SRR ferso t&l MEESYEY A0 R Tori yd¥ogenat i on of
dinitriles to di am nes. The partial hydrogenation of adipodinitrile (ADN)
with the A%ishnks aneedstpreductlepprhéfinekansaapusaddinmatdéylHVD) and
6- am nocaprerichlot £t /Aehanandat es°conpl et e hydrogenation of ADN to HVD, in
the pf esencengfing £atmlay et thased A oBLah S4GtheASucleophilic atom,

ranging from 4.5 to 5.8 when nitrogen is the nucleophilic

atom, and

ranging from 5.5 to 6.8 when sulfur is the nucleophilic atom,

25 in an amount ranging from 0.01 to 10 mol per mole of amine
(ITI) in the mixture (IV), to give a mixture (VI), and

b) the aminonitrile (I) or the diamine (II), or mixtures
thereof, are distilled from the mixture (VI) at a temperature
30 ranging from 50 to 170°C and a pressure ranging from 0.5 to
100 kPa.

Mixtures containing an aminonitrile or a diamine, or mixtures
thereof, and an unsaturated amine - an unsaturated amine being

35 understood in terms of the present invention as meaning a cyclic
or linear compound containing at least one carbon-nitrogen double
bond - or a compound capable of forming at least one
carbon-nitrogen double bond, for example by an elimination
reaction - are conventionally obtained in the partial

40 hydrogenation of dinitriles to aminonitriles or a mixture of
aminonitriles and diamines, or in the complete hydrogenation of
dinitriles to diamines.

The partial hydrogenation of adipodinitrile (ADN) with the

45 simultaneous production of hexamethylenediamine (HMD) and
6-aminocapronitrile (ACN), and the complete hydrogenation of ADN
to HMD, in the presence of a catalyst based on a metal such as



2 6 MAY 2005 2 nickel, cobalt, iron, rhodiumor ruthenium is generally
knowmn e.g. fromK Wissernel, H-J. Arpe, Industrielle O ganische Cheme
" (Industrial Organic Chemstry), 3rd edition, VCH verlagsgesellschaff M5
Wei nheim 1988, page 266, US-A 4 601 5 859, US-A 2 762 835, US-A 2 208 598,
DE- A 848 654, DE-A 954 416, DE-A 42 35 466, US-A 3 696 153, DE-A 19500222,
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20
EP-A-497333 describes the separation of aliphatic aminonitriles
or aliphatic diamines from mixtures containing an aliphatic
aminonitrile or aliphatic diamine and a cyclic, monounsaturated
aliphatic amine by the addition of bases, the base being used in

25 stoichiometric excess relative to the cyclic, monounsaturated
aliphatic amine. Bases recommended for this separation are
alkali metal hydroxides, alkaline earth metal hydroxides,
tetraalkylammonium hydroxide, alkali metal alkoxides and alkaline
earth metal alkoxides.

30
The disadvantage of this process is a simultaneous polymerization
of valuable product which leads to an appréciéble loss of
valuable product and to unwanted deposits in the apparatuses and
machines used for carrying out the process.

35
It is an object of the present invention to provide a process for
reducing the content of a monounsaturated aliphatic amine in a
mixture containing an aminonitrile or a diamine, or mixtures
thereof, and a monounsaturated aliphatic amine, in a technically

40 simple and economic manner which avoids said disadvantages.

We have found that this object is achieved by the process defined
at the outset.

45 Suitable aminonitriles (I) are compounds containing one or more,
such as two, three or four, nitrile groups, preferably one
nitrile group, especially compounds containing at least one
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2- met hyl + Be dHAQ@¥ahL ONiY ch@in 6- am nocapronitrile and

12-am nododecanitrile [sic], especially 6-am nocapronitrile. Such
amnonitriles .can.be.prepared in ner _known per . 5
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: ron_Qasg6mé¥¥§%kgsa§amfﬂgbh%9kgnitrile, 5-aminovaleronitrile,
2-methyl-5-aminovaleronitrile, 6-aminocapronitrile and
12-aminododecanitrile [sic], especially 6-aminocapronitrile.

Such aminonitriles can be prepared in a manner known per se.

25
6-Aminocapronitrile can be obtained by the partial catalytic
hydrogenation of ADN with a gas containing molecular hydrogen to
give mixtures containing HMD and ACN.

30 Catalysts which can advantageously be used in this hydrogenation
are those based on a metal selected from the group comprising
ruthenium, rhodium, nickel, cobalt and, preferably, iron, it
being possible for the catalysts to contain other elements as
promoters. In the case of iron-based catalysts, suitable

35 promoters are especially one or more, such as two, three, four or
five, elements selected from the group comprising aluminum,
silicon, zirconium, titanium and vanadium.

Such catalysts and the process conditions for said reaction are
40 described for example in WO-A-96/20166, DE-A-19636768 and
DE-A-19646436.

Suitable diamines (II) are compounds containing two or more, such
as two, three or four, amino groups, preferably two amino groups,
45 especially compounds containing at least two amino groups which
are located adjacent to an aliphatic carbon atom carrying one or
two, préferably two, hydrogen atoms, and particularly preferably



35 pronoters are especially one or nore, such as two, three, four or five,
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20 with a gas containing molecular hydrogen.

Catalysts which can advantageously be used in this hydrogenation
are those based on a metal selected from the group comprising
ruthenium, rhodium, nickel, cobalt and, preferably, iron, it

25 being possible for the catalysts to contain other elements as
promoters. In the case of iron-based catalysts, suitable
promoters are especially one or more, such as two, three, four or
five, elements selected from the group comprising aluminium,
silicon, zirconium, titanium and vanadium.

30
Such catalysts and the process conditions for said reactions can
be found for example in the publications already cited above.

Suitable amines (III) are cyclic or linear compounds containing

35 at least one carbon-nitrogen double bond or a compound capable of
forming at least one carbon-nitrogen double bond, for example by
an elimination reaction, or mixtures of such compounds.

The amine (III) used can advantageously be a Eompound of the
40 formula

Rl-(CHj)p-CH=N-(CHjy)p-R2
in which n and m independently of one another are 1, 2, 3,

45 4, 5, 6, 7, 8, 9, 10, 11 or 12, preferably
4, 5 or 6, and
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12, preferably 4, 5 or 6, and 2 NAY 2005 5 Rland R2 |ndependently of one
another are -CNor -NH2, or of the fornula 5 R3 (CH =N 10 in which R3

is an aIRéHVﬁ‘?&ﬁF@éWuh%vrng 3, 4, 5 6, 7, 8 9, 10 or 11 carbon atons

bel ongbng to the ring system In a preferred enbodi ment, the amne (I111)

used is | ected from 15 the group conpri sing drhydropyrrole ‘
tetrahydropyridine, 3-nethyltetrahydropyridine, tetrahydroazepi ne and
monounsaturated c%ﬁgodogecylantnes or mxtures thereof. These amnes (I1I1)
can be present in € mxture (1V) as 20 individual conpounds or as adducts,

for exanple with a nitrile (1), especially an amnonitrile, said adducts

also BBing referred to as amines (lIIl) in terms of the present invention.

Such ani fwesvHilchl R3ants proedgessl frdildaei hapimpardt donsare, 725sgeagrad |y

known. Thus tetrahydsgazepiai8of adtdns %Qtt@hﬁﬁldglﬁb tHeXtUhgSskdt¥.i N the

parti al catalytic hydrogenation of ADN mﬁt gas contarnrng nmol ecul ar

hydrogen u ont n unts of 1
to 10, 000" % %55533 ?{&ﬁﬁicme t}?g a“B)?et gglf ssé§ ng%ﬁeodecafﬂg@r t he
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cyclododecylamines, or mixtures thereof.

These amines (III) can be present in the mixture (IV) as

20 individual compounds or as adducts, for example with a nitrile
(I), especially an aminonitrile, said adducts also being referred
to as amines (III) in terms of the present invention.

Such amines (III) and processes for their preparation are
25 generally known. Thus tetrahydroazepine can be obtained in
mixtures- (IV) in the partial catalytic hydrogenation of ADN with
a gas containing molecular hydrogen to give mixtures containing
HMD and ACN, normally in amounts of 1 to 10,000 ppm, based on the
mixture, by the processes described for the preparation of ACN.
30
Also, said amines (III) can be formed by the oxidation of amines
such as HMD, for example with gases containing molecular oxygen.

In a preferred embodiment, the mixture (IV) used can be the

35 reaction product obtained from the partial catalytic
hydrogenation, such as gas phase hydrogenation or liquid phase
hydrogenation, of dinitriles, especially ADN, with a gas
containing molecular hydrogen, in the presence of a catalyst such
as a suspension catalyst or fixed bed catalyst, said reaction

40 product containing ACN as the aminonitrile (I), HMD as the
diamine (II) and tetrahydroazepine as the amine (III) in the case
where ADN is the starting compound, it being possible, if
desired, for all or part of any solvent previously used in the
hydrogenation to be separated off. According to previous

45 observations, it can be advantageous for a catalyst used in the
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that in e nuc R carri eés one or nore, suc
threeion FvELE ‘él?ege(g preferably one negative charge. 25

The term “anionic” is understood in terms of the present
invention as meaning that in total the nucleophile (V) carries
one or more, such as two or three, negative charges, preferably
one negative charge.

25
The term “nucleophilic” is understood in terms of the present
invention as meaning the ability of a compound, as described in
Koskikallo, Acta Chem. Scand. 23 (1969) pages 1477-1489, to
displace the perchlorate group from methyl perchlorate in

30 methanolic solution at 25°C, the remaining methyl group being
bonded to the compound (V) via a nucleophilic atom of the
compound (V).

A suitable nucleophilic atom of the compound (V) is an atom
35 selected from the group comprising nitrogen, oxygen and sulfur,
preferably nitrogen or oxygen.

According to the invention, the compound (V) is capable of taking
up an H* ion to form an acid with a pK,; ranging from 7 to 11,
40 preferably from 8 to 10.5, measured in water at 25°C.

According to the invention, the relative nucleophilicity of the
compound (V), measured in methyl perchlorate/methanol at 25°C
according to Koskikallo, Acta Chem. Scand. 23 (1969) pages

45 1477-1489, and determined as on pages 1487-1488, ranges from 3.4
to 4.7, preferably from 3.6 to 4.6, when oxygen is the
nucleophilic atom, from 4.5 to 5.8, preferably from 4.8 to 5.7,
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bei ng possibl e for pRearomatic acid, preferably a carboxylic acid or
20 sulfonic acid group, it being possible for the
radical R? to be substituted as already described

above for phenate, and

R> is the radical of an organic aliphatic, arylaliphatic
25 or aromatic acid, preferably a carboxylic acid or
sulfonic acid group, hydrogen or a C;- to Cy-alkyl
groups [sic] such as methyl, ethyl, n-propyl,
i-propyl, n-butyl, i-butyl, s-butyl or t-butyl, it
being possible for the radical R5 to be substituted
30 as already described above for phenate,

it being possible for R4 and R> to be coupled together other than

by the nitrogen mentioned in the above formula, for example via

an alkylene, alkylarylene or arylene bridge, preferably via an
35 arylene bridge.

In a preferred embodiment, the nucleophile (V) used can be a
lactam anion of the general formula

40 R6

L (cOo) = N-
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radical R4 to be substituted as already described above for phenate, and RS
is the radical of an organic aliphatic, arylaliphatic 25 or aromatic acid,
preferably a carboxylic acid or sulfonic acid group, hydrogen or a}é:%1 5
C4-al kyl groups [sic) such as nethyl, ethyl, n-propyl, i-propyl, m= M?}ﬁ
i -butyl, s-butyl or t-butyl, it being possible for the radical R5 to.be
substituted 30 as al ready describedabove for phenate, it being possible for
R4 and RS whibke Rbuplsednt abetleere ehlbcal Heavingy 3t he, it vogen &ertt,i dved in
the above fornula, f@r 1exesbsh WtdnsaPe BdhdiimRNeo 8hkYdaHyylsgBeeRr & Y ene
bridge, preferably ye.a,gn oééikﬁ{eylfgi?etll?éi cahNré& ,&g%feernggtgmq%qg ment, the
% a i ﬁ ornmula 40 R6 |

| eophi | d t t
(00 "N 45 2 6 NAPS2O0BSSH (PR ERC T ARZaPROTAHC radi cal having 3. 4,

5, 6, ¥, 8 9, 10 or 11 carbon atoms belonging to the ring system it

bei ng pdssiabpreferregcthempbadinent REheonbelsedisiliet Vedused e bady descri bed
above f @appbenatem milbh.a preferred enbodi nent, the nucl eophile (V) used can
be a caprolactamanion. In another particularly preferred enbodi nent, the

nucl eophi | e 10 used.can_ he benzenesul.f onam ani an. | n,anqt her
ar t CUILEr ROPER P A Bony (e ERe T UaRer e pry i iboghdad (LS
pht hatQ His§€ SAROPE A BePACRFN HOPaFAFAR| @¥tM1 y preferred enbodi ment, the

nucl eophile (V) wused can be phenate. For conpensation of the negative
charge am thether qraraicnliet Bppiridferd, etihelimehter tt@amuad eophllé ogat her with

one or MR8 c2f vatd PrsnRl ehatakinyosel ected fromthe group conprising
lithium sodium potassium rubidium cesium magnesi um and cal ci um
15 In another particularly preferred embodiment, the nucleophile (V)
used can be phenate.

For compensation of the negative charge on the anionic
nucleophile (V), the latter can be used together with one or more
20 cations preferably selected from the group comprising lithium,
sodium, potassium, rubidium, cesium, magnesium and calcium,
especially comprising lithium, sodium, potassium, magnesium and
calcium and particularly preferably comprising sodium and
potassium.
25
According to the invention, the nucleophile (V) is added to the
mixture (IV) in an amount ranging from 0.01 to 10 mol per mole of
amine (III) in the mixture (IV).

30 Advantageously, the amount of nucleophile (V) can be at least
0.05 mol and especially 0.1 mol per mole of amine (III) in the
mixture (IV).

Advantageously, the amount of nucleophile (V) can be at most
35 1 mol, especially at most 0.8 mol and particularly preferably at
most 0.5 mol per mole of amine (III) in the mixture (IV).

The nucleophile (V) can be added to the mixture (IV) in a manner
known per se, for example in conventional mixing apparatuses such

40 as tank [sic], product lines and mixing devices, to give a
mixture (VI).

The nucleophile (V) can be added to the mixture (IV) before the
mixture (VI) is introduced into a distillation device for

45 separation of the nitrile (I) from the mixture (VI). Periods of
5 to 120 minutes, especially of 10 to 60 minutes, have proved
advantageous as average contact times between the mixture (IV)



especially conprising lithium sodium potassium magnesium and cal cium and
particularly preferably conprising sodiumand potassium 25 According to
the invention, the nucleophile (V) is added to the mixture (1V) in BfMAY 2005
anount ranging fromO0.01 to 10 nol per nole of amne (II1) in the mxture
(1'V). 30 Advantageously, the anmountgof nucleophile (V) can be at |east’ 0.05
mol and a%d’%‘%feahh%l@o L% (E}ﬁrbé‘P:ee f.t?% Add li)ntbnatgfst'rﬁ.‘lé yrg (IV).
Advant agq(fous y, the unt ‘of nucl eophiTe é_fan be at Tpst ? nol ,

especi al %Jﬁe'nﬁgfti‘f FETPERAT TS iIPCUPRF RIS PrEReraBPy at X Wb 6°5 nol per
mol e of BM°fe (111) in the mixture (1V). The nucleophile (V) can be added to
the mxture (1V) in a manner known per se, for exanple in conventional

i Xi Ngs apRhal-upess Sviclh ty4@saso t Atk ddsbe] thdmdietel ( Pep g tiexi ng devi ces,
to give &cfé‘oﬁg%& (M )S'ep}%?tgi'flﬁ%h'sggh(a\tod&ﬁ%ebgaladggdﬁatﬁyt Q‘éam xture

I befare t .moXt ur ). 1S | oduced .I nt 0 tjlTatiron device for
E15\/)separ § 5r‘?a8_ftl?lﬁe°¢1it?ﬁﬁi_f“é2f t5e f(?[(%]r% VRE nilG W&il??/?ﬁ?i?’eﬁ'\%)od‘éldo?he 5 to 120
m nut es, SERFEELAR| 9f oThe10EE160 M ndres, thaveyigeedV hdami&geous as
aver age morresst stépest thédewsenposeibliex far etifd iuc2eSpMilYe 20055 tcdband t he
nucl epphidteod\rebedmice that Eoglcéiean that endil sidibghat befo dlrvicgernsui tabl e
tenper atdg RS YA AQRAUSLY 1 H BN HIO Hol 08h 30t tide HI0C:1DaANRY GG pOSSI bility

is to introduce the mxture (I1V) and the nucleophile (V) separately into
such a device and to carry out the reactjon of the m xture with the

m Xt (V)
nucl eopHt9ETEVIIabdl thie 1NYEREI AR 1 diCoP 1 Hhethithi & E1FTHHGA EReTnth& ure (V1)
in one mWXEESs (Bip@t jat thePepipussirbhelifdrfnome SAutd ebfhiC eptefenablye 10
~1 nt r otliceronbotd hE5@ picqyeand he preissnee hedmgfingofitomohss afo t1he kBapar ati on

st ages q{reif@trgbwefm toQm eb idermdi.stillation device. According to the
invention, the nitrile (1) is distilled fromthe mxture (VI) at a

t enper at ur. nging from50_to 170C, preferably. 15.fr 70 to 150 [sic], and
bt esolfid PRAE by scar S Fine eBhTeR Aalaobed B 5% 0°10 kpa.
distillation, for example the ones described in Kirk-Othmer,
20 Encyclopedia of Chemical Technology, 3rd ed., vol. 7, John Wiley
& Sons, New York, 1979, pages 870-881, such as sieve-plate
columns, bubble-cap columns, packed columns or columns with a
side discharge, or variants of such apparatuses in terms of
process technology.
25 :
The distillation can be carried out in several columns, such as 2

or 3 columns, and advantageously in a single column.

Aminonitriles and diamines are precursors for the preparation of
30 industrially important polyamides such as nylon 6 or nylon 6.6.

Examples

Example 1
35
500 ml of 6-aminocapronitrile with a tetrahydroazepine (THA)
content of 300 ppm by weight were treated with 30 mol%, based on
THA, of potassium phthalimide and distilled at 96°C and 0.5 kPa
(bottom temperature 110-115°C) over a distillation column 1 m in
40 length containing V2A wire-gauze rings. After 450 ml had
distilled over, the distillation was stopped. 6 ppm of THA were
found in the distillate.

45



Sui t abl e apparatuses are those conventionally used for distillation, for
exanpl e the ones described in Kirk-OQ hner, 20 Encycl opedia of Chem cal
Technol ogy, 3rd ed., vol. 7, John Wley & Sons, New York, 1979, p?gﬁepm\{ 7005
870-881, such as sieve-plate columms, bubbl e-cap colums, packed col utms or
colums with a side discharge, or jgpriants of such apparatuses in terns of
process éechnlol ng 25 The distillation can be carried out in several

col umms, “S$UCH ag 2 or 3 colums, and advantageously in a single colum.

Am nonitriles and di ami nes are precursors for the preparation of 30

i ndust ri 299 ynli pfoftamingselPyani tekles wikthas AYA grergent A§l bh & eighkanpl es
Exanpl e der85rs@fedi winth Glanbhdcdprsaai bni TBA WM dih ppthetstahywirtdazenide ( THA)
content ofg IV RPMOYaBIcIHt aN@IE, 5t kPat gﬂowctnht% epbgfaré)qsmdl@@‘mTHA, of

pot assi ug pht h%ﬁ'sgﬁgfatﬁ%ql gb%ﬁlﬁlf% a_L; %@ﬂdcqqlt E q ttomtenperature

110- 115C), over st ont ai ni ng V2A
Wi r e- gau Jere%llgr%?e N’T‘-%ésr 496 ?ﬂf Zﬁ%achi 5? ?f%ﬁﬂc}\?& VFﬁe Yr}?es![l : I gtl on was

st opped. 96 PgrhasLoThesustePPedund 09 %t R¥ e sl o4t EHA482® ®UBEYiR005 10
Exanpl e &h&@0stlildatds- am nocapronitrile with a THA content of 1% by wei ght
were gpeated with 50 nol % based on THA, of potassium phthalimde 5 and
distill A1 26¢ and 0.5 kPa (bottom tenperature 110-115C) over a
distillation coI um 1 min length containing V2A wire-gauze rings. After 450
m had distilled over, the distjillation was stopped. 0.09% by wei ght of THA
was f ounPy rFher RENBiRYqUs| eBaTratiqsy QipFEA 3R Gt“lﬁ‘élléeﬁ?ﬁ”?ﬂ}&}s”%épar ation of
THA fr ont-Greimosepaprvriitlel Wweth %-TiA cootprbred r300e print by avelidhtcwasent of 300
_ppm bys weinghd wastidbouysiypédteantisouadst ynk nio vhié¢hOanbudmenision whi ch a-

suspensi it ffsium phthalimide in 6-aminocapronitrile with a THA content

of 300 ppm by weight was being stirred at 65°C. The resulting
potassium phthalimide content of the solution was 160-170 ppm by
weight.

20
This solution was pumped continuously out of the tank into a
250 ml distillation flask, from which the ACN was distilled at
10 mbar and a bottom temperature of 118°C over a column 30 cm in
length containing V2A wire-gauze rings.

25
With a loading rate of 210 ml/h, a take-off/reflux ratio of 50:50
and a bottom discharge rate of 10 ml/h, 30 ppm by weight of THA
were found in the distillate. The yield of 6-aminocapronitrile
was 95%.

30
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pot assi um phthalim de in 6-am nocapronitrile with a THA content of 300 ppm
by wei ght was being stirred at 65C. The resulting potassium phthalim de
content of the solution was 160-170 ppm by weight. 20 This sol uti on s/\ﬁgy 2005
punped continuously out of the tank into a 250 m distillation flask rom
which the ACN was distilled at 10 nbar and a bottom tenperature of 118C
over a colum 30 cmin |ength contlining V2A wire-gauze rings. 25 Wth a

| oading rate of 210 m/h, a take-off/reflux ratio of 50:50 and a bottom

di schar gg& ratemet 10 rri/h, 30 ppm by wei ght of THA were found in the
distillate. The yi eId of 6 am nocapronitrile was 95% 30 35 40 45 2 6
MAY 205 . 11 W cIc ocesghfor rtedl,ﬁjmpg t he content_of

monounsat ur at &4 © §sal |°1f1a]:t CCaftrne T 1999 &t AW RER r%?ﬁ"ﬂ ai ni ng an

ami non?tril eal(JinhaGFCaaIEﬁném(ﬁéI()l iy, ad?“iﬁu%?uf%‘é) IR EdPingn@® the am ne
(111), wher edmingpithelen (@uoe @l ¥)ansne gddh edominixtamwesnitbareohueindophi | e
10 (V), whicthecentiaengrar)nueheephhl ic atom sel ected fromthe group
conpri si ng oxygen, nitrogen and sul fur, 15 mhich is capable of taking up an
H+|ontoform 2 t RKa_ran fo surec |n wat er
at  25C, and" )V\:hl ﬁ‘agtﬁl\é {]‘[ |v§’ fAucr %%‘gﬁ‘ﬁtl cﬂt"y, lr?enasurggile?‘np 20
per cht®r at e/ met h‘é’r?ol at 25C, ranging from3.4 to 4.7 when oxygen |s the
nucl eophilic atom ranging from4.5 to 5.8 when nitrogen is the

nucl eophilic 2hdkcbntoatwlins a nucleophilic atom selected from the

group comprising oxygen, nitrogen and sulfur,

15 which is capable of taking up an H* ion to form an acid
with a pK, ranging from 7 to 11, measured in water at
25°C, and

which has a relative nucleophilicity, measured in methyl
20 perchlorate/methanol at 25°C,

ranging from 3.4 to 4.7 when oxygen is the nucleophilic

atom,

ranging from 4.5 to 5.8 when nitrogen is the nucleophilic
25 atom, and

ranging from 5.5 to 6.8 when sulfur is the nucleophilic

atom,

in an amount ranging from 0.01 to 10 mol per mole of
30 amine (III) in the mixture (IV), to give a mixture (VI),
and

b) the aminonitrile (I) or the diamine (II), or mixtures
thereof, are distilled from the mixture (VI) at
35 a temperature ranging from 50 to 170°C and a pressure
ranging from 0.5 to 100 kPa.

2. A process as claimed in claim 1 wherein the aminonitrile (I)
used is an aliphatic aminonitrile having from 4 to 12 C

40 atoms.

3. A process as claimed in claim 1 wherein the aminonitrile (I)
used is an aliphatic aminonitrile having from 4 to 12 C atoms

45



ranging from5.5 to 6.8 when sulfur is the nucleophilic atom in an anount
ranging fromO0.01 to 10 nol per nmole of 30 amne (I11) in the m xtur (*AY)Z ;
to give a mxture (VI), and b) the amnonitrile (1) or the diam ne ?ﬁlf " Bﬂr
m xtures thereof, are distilled fromthe m xture (VI) at 35 a tenperature
rangi ng from 50 to 170C and a pressuze ranging fromO0.5 to 100 kPa. 2. A
process as cLajdmdd Frohalf Jgf/&%r gbR nguﬁ;mz;ngmh&)d&r@n)urﬁgd I's an

aliphatic a nonltrll hav] m 4 process as
claimed in clai mrfv\ﬂ%%ffgglk]f 3 am Iﬁ%ﬁ}flr* 'a“tlln Va&er%iutrlle’al i phatic

aminonitrile h%m‘}?@aﬁ’mﬁ]’-ﬁ“tjc? PRdclrgpnodpsiesapiA b d51ici2 sel ected from

the group conprising 4-am nobutyronitrile, 5-am novaleronitrile,
2- met hgl 45- ami poxadser ani traimed iG- abkwchpheretini tige ahithmine (II) used

12- am nododeganid raili ghhah@]dla‘}nﬂe AaPiRSe8%mAe €bai e dudmgl.ai m 1 wherein
the diamne (11) use is an aliphatic diamne having from4 to 12 C atons.

5. A progess_as clalrredl cla ml erej n. the.di am ne used is an

al i phat i ¢- di %trﬁ”?ﬁf%&viaﬁg ?g e edB) g&? é%llag‘T(.r)‘ef foM t4€%r oup
conpri si ng 1191-a} a’t‘tﬁlﬁébﬁ%%r@la@nﬁ Bﬁ‘éhﬁl%ofﬁ&ﬁ‘t 4n€o 12 C atoms selected

2- met b9l - 1, SExbramibeogentaneomprliséndi and +oleexanbutamk 1, 12- di am nododecane. 6.

A process asi £ ai ined nbpeatendf 2Chatapll1 tde_aMﬁbﬁéﬂl:aHée 15 amne (I111)

used is a coppound SQhaektk Tt he_ QI QiR oa6ABREAS] Ng di hydropyrrol e,
tetrahydr opy??éc)il ne, 3-nethyltetrahydr opy?ll éll ne, tetrahydroazepi ne,

2-am noazepan, N-(2-azepanp)-1, 6-di am nohexane
N- ( 2- azebano} -B-osfSfo@apr bt qd L8 aRY WorodnEat br 5@ &1 PETEJB| BRfodecyl ami nes.
7. A pPocessaminec|(dTAedused aify coFompeind splegtedwierreitiet Beoupucl eophil e (V)
used i s a betamgesihtyodanydisomnirote, 2tetBabkdpppegesdims cl ai med i n any of
claims 1 to F-mhereiatthgyarsisiraaphé| ete(t\@ahyaedawpﬁdohtzhalnhﬁwﬁe@ﬂ on.
N-(2-azepano)-1, 6-diaminohexane,
N-(2-azepano)-6-aminocapronitrile and monounsaturated
20 cyclododecylamines.

7. A process as claimed in any of claims 1 to 6 wherein the
nucleophile (V) used is a benzenesulfonamide anion.

25 8. A process as claimed in any of claims 1 to 7 wherein the
nucleophile (V) used is a phthalimide anion.

9. A process as claimed in any of claims 1 to 8 wherein the
nucleophile (V) used is phenate.
30
10. A process as claimed in any of claims 1 to 9 wherein the
nucleophile (V) used is a lactam anion of the general formula

RS ,
35
L (CO) = N-
in which R® is an alkylene radical having 3, 4, 5, 6, 7,
40 8, 9, 10 or 11 carbon atoms belonging to the ring system.

11. A process as claimed in any of claims 1 to 10 wherein the
nucleophile (V) used is a capolactm [sic] anion.

45 12. A process as claimed in any of claims 1 to 11 wherein the
anionic nucleophile (V) is used together with a cation
selected from the group comprising




9. A process as clained in any of clains 1 to 8 wherein the

nucl eophile (V)

used is phenate. 30 10. A process as claimed in any of clainms 1 to 9 wherein
the nucleophile (V) used is a |actam anion of the general fornula 2 8MAREI0
(CO = Nin which R6 is an al kylene radical having 3, 4, 5, 6, 7, 40 8, 9,
10 or 11 carbon atons belonging to §he ring system 11. A process as °

claimed in amf]tﬂg.uﬁl agaaggén t oé&gfm{ %Qgﬁ&%[dw% Bméfm&\/)

capolactm[sic] anion process alne I'n any of
wherein the anionic nucleophlle (V) is used together with a
selected fromthe group conprising 2 6 MAY 2005 13 lithium
potassi um magnesiumand calcium 5 10 15 20 25 30 35
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