I j .0050/51232 11111111 *159159* Renoval of an azepine derivative from a
m xture coﬁﬁﬁ%ﬁd@% am ne and an azepine derivative 5 Descri

u il
The present invention relates to a process for distillat LMUMHW |||iof

lpart or all of an azepine derivative (111) selected fro

consi sting of tetrahydroazepi ne, 2-am noazepan, 10 *159159*

N- (2- azepano) - 1, 6- di am nohexane and N-(2-azepano)-6- am nocapronitrile from
a mxture (I1) conprising an azepine derivative (I1l) and an am ne (1)

sel ect ed Remaveheofraupzepbneidanivgtovecfregn foodaptone tganpriandg an

hexanet hylasiedi amd nen aslepihe d@onipraitdes conducting the distillation at a pot
tenperature of not 15 nore than 150C. M xtures conprising an am ne and an

azepi ne re custonarily obtained in the hydrogenation of

nitril essdt%(%ggﬂ%yfm%o The conpl ete hydrogenation of adiponitrile (ADN) to
hexa- rreth | enedi am ne (HMD), and also the partial hydrogenation wth

copr oduct T88 BFe$NIF dmyrest anm FEIASLENFOr 3 |RFqCAER) for rdisid LlpEésence of a
cat al yst bewmedabrofa paattabrsath ofs ani ekepinealealivative ofLIInhedlect et

rut heni umtirsmcomeoydoupk eonB;sfitlg @xagpt Lakydritiazedbile V‘&-’*a&ﬁhasbephl J. Arpe,
| ndust rlloelNL§2q n'ip)hq @b@mﬁncﬁ@qangdﬁdm 2Vehe Verd pgsgesel | schaft nbH,

e A oag 81 oo, %% 5, E0,2 2u350sE %ﬁ i biesshbif 2 200 200,

DE- A 848 %&‘

VO A- 92/ 2 Sﬁbvaﬁfd’%é 10828 Ay amigepy 6%t ET MR FhengFaYR azepi ne

deri vat i vESPSLRH. N OfMCthW@Pl!Erﬁl%ha&ﬂﬁ Herexahky kangdiamine, which

N- ( 2- azepeanopr Eseariapaducapnenitter idiet i bpieizinalalty a2patr tteomeepauransk not

t et r ahyudr mazeptien 13%9°dhese azepi ne derivatives, which, because of their

color and deleterious effect on product properties, constitute undesirable
Mixtures comprising an amine and an azepine derivative are

customarily obtained in the hydrogenation of nitriles to amines.

20 The complete hydrogenation of adiponitrile (ADN) to hexa-
methylenediamine (HMD), and also the partial hydrogenation with
coproduction of HMD and 6é-aminocapronitrile (ACN), in the
presence of a catalyst based on a metal such as nickel, cobalt,
iron, rhodium or ruthenium is commonly known, for example from:

25 K.Weissermel, H.-J.Arpe, Industrielle Organische Chemie, 3rd
edition, VCH Verlagsgesellschaft mbH, Weinheim, 1988, page 266,
Us-A 4 601 859, 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,
WO-A-92/21650 and DE-A-19548289.

30
By-products formed include azepine derivatives such as
N-(2-azepano)-1,6-diaminohexane and N-(2-azepano)-6-amino-
capronitrile, especially 2-aminoazepan and tetrahydroazepine.

35 These azepine derivatives, which, because of their color and
deleterious effect on product properties, constitute undesirable
impurities in the amines, which are customarily used for
manufacturing fibers, are difficult to separate from the amines.

40 For instance, GB-A-893 709 discloses installing a delay time
vessel in the reflux line of a distillation column used for

purifying HMD.

GB-A-1 238 351 describes the removal of HMD from mixtures
45 comprising HMD and azepine derivatives, by addition of alkali
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inmpurities in the am nes, which are customarily used for manufacturing
fibers, apesd/khigelt to separate fromthe amines. 40 For instance,

GB- A-893 709 discloses installing a delay tine vessel in the reflux line
-of a distillation colum used for purifying HVD. GB-A-1 238 351 descri bes
the renmoval of HVD from m xtures 45 conprising HVD and azepi ne derivatives,
by addition of%qa)%%li net al r%/dr_oxi, e m xtures. .000002 0Q050/51232 2

VO A- 99/ 48875~ M /SB8ded ar ka3ad Sirtvitiatiditdyi RgmA%HA R&CP#R? | vatives from
am nes at d8GEYHEY®St ERPBrAINaSs apf ovepRabGemper280®@s Dliefxom akhfabage wit h
this procé§8°d.s Thasaisaiwmoitagy wiepartdisi procésd (sDunadvistagesywi t h t he
processessapatatited are the use of large vessels, which nmakes for reduced
control gof the distillation colums, and the formati on of solids, which

can | ead I K s...and.unsatisfactory.r.enoyal of .the azepi.ne
deri vat i végsa%a%ﬁf%g% Bh e%theoprfoﬁgs%ersegé tPRE n?’feor?hfaoufﬁo?/‘ipd@rgeprocess

for renoVERLHH ét’i‘éﬁprfé‘!‘}&fesr ifPAt FEEUSDRAMLEPLr S P rsi hptEPrani ne  and
an azepi neoHerns,aindethe fonmathinncef | solsidspl whaehl asooderiickd nmanner. 15 W
have foundlodikegeshi andbpresdtiistaachbrgvisehdwalt be fhocepidef daed/atdvekhe
begi nnizpg. Suitable am nes | include aromatic am nes such as benzyl am ne,
20 al | phak} ci &85 8LE ML AS 1Y BbCeAl ARRncioh £ HHLGabseRiRl g dham ne.
or preferabILA/Vfl%ycélnlg am nes, for exanple L. -dram no- bu e, especrally
HVD or ACRE"BHT RS0 ATEANT SETPRBFEDT TS ALAM RS COIRTHRLYY PhBd PN a
convent i of3f hAFEPINeHeGvatiyeakted tagbndgal be mpidenand Beqramical or
conpl et e merRed.yti c hydrogenation with a gas conprising nol ecul ar hydrogen,
of ADN1so HVMD or m xtures conprising HVD and ACN.

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

at the beginning.

Suitable amines I include aromatic amines such as benzylamine,
20 aliphatic amines such as cyclic amines, for example isophorone-

diamine, or preferably acyclic amines, for example 1,4-diamino-

butane, especially HMD or ACN, and also mixtures thereof.

Such amines can be prepared in a conventional manner.

25
For instance, HMD can be obtained by partial or complete
catalytic hydrogenation with a gas comprising molecular hydrogen,
of ADN to HMD or mixtures comprising HMD and ACN.

30 Catalysts used for this hydrogenation can advantageously be those
based on a metal selected from the group consisting of ruthenium,
rhodium, nickel, cobalt, preferably iron, in which case the
catalysts may include further elements as promoters. In the case
of iron-based catalysts, suitable promoters include especially

35 one or more, such as two, three, four or five, elements selected
from the group consisting of aluminum, silicon, zirconium,
titanium and vanadium.

Such catalysts and the process conditions for the reaction

40 mentioned are described for example in WO-A-96/20166,
DE-A-19636768 and DE-A-19646436.

45



30 Catal ysts used for this hydrogenation can advantageously be those based
on a net aposel/saead fromthe group consisting of ruthenium rhodi um

ni ckel, cobalt, preferably iron, in which case the catal ysts may incl ude
further elenents as pronoters. In the case of iron-based catalysts,
suitabl e pronmoters include especiaII% 35 one or nore, such as two, three,
four or five, ele rgjts selected .fromthe group_consisting_of alum num
silicon, SPPE%W%P%% AFEBRP UM b AnSRi 18G4H9% 23087 1¥nd t he process
condi t i ond~?BINRARENABALE | Bhe TAF™RAL i oned are described for exanple in

WO A- 96/ 20166, DE- A-19636768 and DE- A- 19646436. 45 0050/51232 3

Cont enpl at ed azepine derivatives IIl include especially 2-am noazepan of
the forgula 5 10 N (2cazepano) -1, 6-di am nohexane of the fornula 15

NH- (CH2) 6- NH2 20 N- (R- azgP®no) - 6- ami nocapronitrile 25 NH (CH2)5-CN and THA
of the fornmula 30 QN and m xtures thereof. 40 The azepi ne derivatives
(I'11) can be present in the mxture (Il1) as individual conpounds or as
adducts, for exanple withNBn amine (1), in which case these adducts shall
for the purposes of the present invention |ikew se be termed azepine
derivattoves (l11). 45 Such azepi ne derivatives and processes for their

prepar at i g0 AL £ ea@BYRR| ¥-diWRonhe RIPD/ ¥ 282 formula

NH
15

NH-(CHjy)¢-NH;
20 N-(2-azepano)-6-aminocapronitrile

NH
25 NH- (CH,)5~CN

and THA of the formula

30
(o

35

and mixtures thereof.

40 The azepine derivatives (III) can be present in the mixture (II)
as individual compounds or as adducts, for example with an amine
(I), in which case these adducts shall for the purposes of the
present invention likewise be termed azepine derivatives (III).

45 Such azepine derivatives and processes for their preparation are
commonly known.



For instance, 2-am noazepan, N-(2-azepano)-1, 6-di am nohexane and

N (2- azepaomo/Sl@B8nocapronitril e and tetrahydroazepi ne can generally be
obtained in mxtures (Il) in amounts from1 to 10,000 ppm based on the

‘m xture, in the partial catalytic 5 hydrogenation of ADN with a gas
conprising nol ecul ar hydrogen to forg HVD or m xtures conprising HVD and
ACN accor 9.1 rocess descri for preparing,the am nes :
Simlarl yqJ fhlnsg%rlec'al ng ar PR IRA ﬁEﬂ?l TR bg “4AHER §5a5‘§<|ﬂzﬂ i on of
amines, sdch2a82¢RPAY &‘AWWW%&&%F% ¥4 1Hefasbydennepinengan 10

mol ecul ar gerpgehly ke obtphped oin e xgnseent I3 nvenanownts Heroi $ttdl ation is
conduct ed 10W00H pot, tbaspdr ab urles ndfxtaoe, nixi eHehpari HC capaalyeiabl y not nore

t han 12GChydkegehstidn afi nmw&aﬂ\aa@taag@&h@:}slfﬁ@r b BEL DI %&d99§ex¥5¢o

t enper at UrE$mOfMA Wr Im%uw@rbo%%sesﬁf &g agﬁ Lg@&i *;H e The
distillat t i | 1l b
cia?r: edaoéggﬁg?ach%sscé‘lgﬁg g@]ou Conlllg &gﬁ% %‘5‘“&% hE) { |%l“&&ar }Cﬁ)g %?nrm(rae

conpounds aZEPLRE SIPT IVAG AV E R gt dRFedoRan ske Herard Apy  oXdatippHAE and THA as
azepi ne @BEnQat i sxeh( | ¥MD t4reh ACNe dpsté¢tdmgtlicomiph egamerse coasaimasur ed at

t he botioomooéct her dixygehl ati on apparatus, should be within the range from
1 to 300 nbar, preferably within the range from5 to 25 100 nbar,

especi al | ¥, }%;:5':[ %etﬂgngledéén%ml%gféglgl? rﬁ?\%r 1ef'lat1.onI %sused a%Te%m ne

(I') and one COI’ISI
2- ani noaz Egﬁ poﬁ\kt(‘a‘ﬂ‘pﬁgg of B9 ﬂﬂf%oﬂ’é’%\ﬁé Fﬁrdp&r ferably n°t more
N- ( 2- azepifd? - AR nbea JcﬁﬂltlllﬁFéo%lnhs tasveakpdedidepicasried Qtepitneot
deri vatliSvsefip¢rjtunelysenft het diestsi lthahi B8’ Ppr esefiexnblys notedsss echaat 80he.
bottom of the distillation apparatus, should be wthin the range from1l to

200 nbar, The 64 s ikt vbh e e ch@Pgea dUOBoRLE RudddyTbar, especial ly
within they a@g&hflrl? é’q (%épn 3R %Q‘rg?‘?ﬁi lﬁ?\@n gg;ousl y, amne (1) is
e 15

obt ai ned a ov m Xt ure e grstiilation appar at us,

especially at the top of the distillation apparatus. 40 Advantageously the

di stil 28t %Bﬁ“ PV itdeds8d KRS BHNSr 68UcING \ANE ORaBP¥Ry GPMioyhds sRiesthed

fracti on dfomzE)s waodpr¢enistdngl PF)AEharHHA, AHHA and THA as azepine
derivative (III), then the distillation pressure, as measured at

the bottom of the distillation apparatus, should be within the
range from 1 to 300 mbar, preferably within the range from 5 to
25 100 mbar, especially within the range from 10 to 60 mbar.

When ACN is used as amine (I) and one or more compounds selected
from the group consisting of 2-aminoazepan,
N-(2-azepano)-1,6-diaminohexane and

30 N-(2-azepano)-6-aminocapronitrile and tetrahydroazepine as
azepine derivative (III), then the distillation pressure, as
measured at the bottom of the distillation apparatus, should be
within the range from 1 to 200 mbar, preferably within the range
from 5 to 100 mbar, especially within the range from 10 to

35 40 mbar.

Advantageously, amine (I) is obtained above the feed of mixture
(IT) to the distillation apparatus, especially at the top of the
distillation apparatus.

40
Advantageously the distillation provides a bottom product (VI)
having a higher weight fraction of azepine derivative (III) than
mixture (II).

45 Suitable apparatus for the distillation is any customary
distillation apparatus as described for example in Kirk-Othmer,
Encyclopedia of Chemical Technology, 3rd Ed., Vol. 7, John Wiley



mxture (I1). 45 Suitable apparatus for the distillation is any customary
distill at 005051232 us as descri bed for exanple in Kirk-Qhner,

Encycl opedi a of Chem cal Technol ogy, 3rd Ed., Vol. 7, John Wl ey 0050/51232
‘5 & Sons, New York, 1979, pages 870-881, such as sieve plate col unmms,
bubbl e cap colums or colums packed gv th arranged or dunped packing. 5

The distilg n car, d out ra y of colu such as 2
or 3, but |§Bh ﬁ%%ﬁ?%ﬁglg55§ p%gfsoggs Eég | 8% 207 ik aiﬁ a preferred
embodi mentOEfRS réﬂ AfRBN°R WWq§e°EaFP?EmP%nﬁaq ﬁd THtR \RFranggasor The
first staG¥MBEA RRFING- of a plurality of columms, such as 2 or 3,

advant ageously a single colum. The second stage can consist of a

pl ural i tsy The @0StHNISat iDHCBafAShe? ﬂrr&edaﬂﬂﬁrﬁrﬁ&e@qﬁkﬁlltlﬁ & Sbighgs col um.
Advant age@ushyaé e d¥ essupe id atd%;%nftbg fie)ﬁ%%h rrTBESHEG d Eh‘ffﬂlémt s at

least 1.5_Li[ES. espeC|aIIy at | east pressure in e second
stage, neasured in the pot. 20 Advantageously not |ess than 20% by wei ght
of the anmbunt fed into the first stage per unit tinme is renmoved fromthe
pot of thén fjprefenrege empadinantt,othhedsetoidtitagean X Advanedgaousiny t he
over hed® pwodsicagesf. t he second stage can be recycled into the first stage.
Advant ageously the distillation m xture has added to it a conpound (IV)

\glhgtslel lbglt I&hﬁggg&mtsea%eaégxecém tOEi f@@gﬂﬁ (L §001ulﬁ{?1 ersﬁée‘heaarse
particul a? co ounéltggég t a?rlélgll LYy ¢ fFke ﬁﬁ??ﬂe‘f slt gﬁnﬂ%? t he
di sti || at FBRASthdi%t iFoRSUT HsEE 0T GRpBIRRIS uoh) aFn%I%érc@ﬁﬁéﬂhﬂ%eqqﬁim t he

group &8n3i 8irdkP cPIUBR-aromatics, aliphatics, such as cyclic and acyclic
al i phatics, and aliphatic-aromati c conpounds. These conpounds nay bear

subst i t uengGantdidduaIyat RY A5 akureKeh Orhee i€t 8Lkyd, Ma¥hreaC¥ el kyl,
aryl al kyl pg¢ oupy erqtggebiysétfmegr'sté%lgyﬁyngtgigﬁﬁk double, the
pressure in the second stage, measured in the pot.
20 .
Advantageously not less than 20% by weight of the amount fed into
the first stage per unit time is removed from the pot of the
first stage and fed to the second stage.

25 Advantageously the overhead product of the second stage can be
recycled into the first stage.

Advantageously the distillation mixture has added to it a
compound (IV) whose boiling point is above that of said amine (I)

30 under the distillation conditions. Compounds (V) useful for this
purpose are in particular compounds (V) that are inert to the
amine (I) under the distillation conditions.

Useful compounds (IV) include compounds from the group consisting
35 of aromatics, aliphatics, such as cyclic and acyclic aliphatics,
and aliphatic-aromatic compounds. These compounds may bear
substituents, such as a hydroxyl, keto, ester, alkyl, aryl,
cycloalkyl, arylalkyl group, preferably a nitrile or amino group,
or a plurality of identical or different such groups.
40
Said compound (IV) can be a single compound or a mixture of such
compounds.

45



or a plurality of identical or different such groups. 40 Said conmpound (IV)
‘can be a ©0sg/s1232ound or a mxture of such conpounds. 45 0050/51232 6
Advant ageous conpounds (V) are convertible in a sinple manner, as by
catal ytic hydrogenation with a gas containing nol ecular hydrogen, for
exanple, into a mxture (V) conpri si an amine (1) and an amne (I11) or
in particxldar m xture él I% 5 The ?roducts qQbt ai neq in thl S conver si on
can be adVantAGECURISy COPRUUE i( VY hB B CUMEL tPLE nED 0 FefiPi 8 anmes

di f f er enc@Si B tFREMItEFnBYHRIRNSthen et th&agnfart3iningnmolaculdr conpound
(1'V) shouhydpegén.orfor esamOlG, iptef ermixkturer dW) ScompriidiGy andenindiqr)

di still at kod swnoiineonsIITher denpasde{lad Lanxberaddad .to the mixture (I1)
before gr during the distillation. 15 The addition of the compound (IV) to

the m xtu f;0 LstilLafi be _carried out in the
convent | opaf pradBReIbBealifa Bethis Mok dln Baf Y ' Ghpftar it cedur e,
the addition°® flnatR\exPﬁ?%escﬁ%%i %Pﬁrén\(ﬁg'lt)m&nd conpound (1V) into the 20
distillation apparatus is contenplated. The addition of the conpound (IV)
to the m Xbherdifflerendarimghehdoidisgipoiattisobetasenetaf hached(by drredi ng the
conpound ¢thd)cdnpoandt hev i sidulkabe ofrapparat 080w, ebebablabiy dlog §ofgom
region. 2%05%¢ dhats | Il lABreRlaAtARIAAOUSLY, DE carried out in the

presence of assistants which support the | ative separation of the
I nvention specially in the gresence of carbon dioxide. 30 The

e
concent r at PForF BPoNEpf HR) F&T P&t £FE] 159 JEhEnmERE ISt T IHaBeEOTOPT he ni xture
present i AUEHY gbe, disthbkatddne than 0.5% by weight, preferably not nore
t han 013% by wei ght, especially not nore than 0.15% by wei ght, during the

distillattiosn. ad¥fitIba §f carsSodboui@ | TWERLI 0Re CRSHQRRS i(LY) abdQhds thhe
predom na@istillation can be carried out in the conventional manner in
customary mixing apparatuses. With this procedure, the addition
of a mixture of mixture (II) and compound (IV) into the
20 distillation apparatus is contemplated.

The addition of the compound (IV) to the mixture (II) during the
distillation can be effected by feeding the compound (IV) into
the distillation apparatus preferably in the bottom region.

25
The distillation can advantageously be carried out in the
presence of assistants which support the distillative separation
of the invention, especially in the presence of carbon dioxide.

30 The concentration of azepine derivative (III) in the pot, based
on the mixture present in the pot, is not more than 0.5% by
weight, preferably not more than 0.2% by weight, especially not
more than 0.15% by weight, during the distillation.

35 The process of the invention customarily affords the predominant
proportion of azepine derivative (III) as bottom product (VI).
This bottom product (VI) customarily includes azepine (III) in a
higher weight concentration than the mixture (II) used for
distillation according to the process of the invention (II).

40
Bottom product (VI) can advantageously be subjected in a
conventional manner, for example according to the processes
already mentioned for preparing HMD or mixtures comprising HMD
and ACN, to a catalytic hydrogenation to obtain an amine (I),

45 such as HMD or mixtures comprising HMD and ACN. In the
hydrogenation, azepine derivative (III) can be converted into
organic compounds, such as hexamethylimine, which mixed with



proportion of azepine derivative (I11) as bottom product (VI). This bottom
product (‘gosoysazamrily includes azepine (I11) in a higher weight
concentration than the m xture (I1) used for distillation according to the
‘process of the invention (I1). 40 Bottom product (VI) can advantageously be
subjected in a conventional manner, for exanple according to the processes
al ready nention for preparing HVD or m xtures conprisi n% HVD and ACN, to
a cat al yt PEAS df bl &FA6n ?‘B°‘6%‘t SnaBire e ip 7, taghnicen 1yss ) g and

m xt ures EERPPTSTHg MAVDSERd ACN. In the hydrogenation, azepine derivative
(I'1l) can be converted into organic conpounds, such as hexanet hylim ne,

whi ch m xedpvaid X6Crel23Cermed@tBs fd) PRRIuBLEiAEIPVidpoRlagpine (1) in a

t echni c3l LY pidides ,2RdchesoNAdnals Q’Qﬁr M@ and ACN are internediates
for i nduskbrigl ly | rrportcant pol yalrgnP es,onsﬁéh as nylon-6 or nylon-6,6. 10

15 Exanpl es Percentages are by weight, unless otherw se stated. THA is

t et rahydr 55284, The product mi xtures were anal yzed by gas

chromat ography. THA concentrati ons bel ow 20 ppm were determ ned by

pol ar ogr apaycentragest iave BXanglghtb0ukiéds afthdivbli bavsturesi . THA content of 71
ppmwene fed at a uniformrate to a distillation colum having 50

theoreti cahp 20 RleAt@syahdasddy @/ h of overhead product and 9 kg/h of bottom
product were renoved %’romthe istillation apparatus at a reflux ratio of
1, a base-of-colum pressure of 73 nbar and a pot tenperature of 119.9C
25 The ovEPREFPPCTaBLFEResiiareaanazqahOvudes abronarograniy, e  bott om
product 38ANGHLGR 1PRA. b&in &0aPbrnevdse Msiter8dngd oy rpedarrpgrapnanpl e was
repeat @8 except that the base-of-columm pressure was 255 nbar and the pot

t enper at Ui gvd3-veCexample

50 kg/h of HMD having a THA content of 71 ppm were fed at a
uniform rate to a distillation column having 50 theoretical

20 plates and 41 kg/h of overhead product and 9 kg/h of bottom
product were removed from the distillation apparatus at a reflux
ratio of 1, a base-of-column pressure of 73 mbar and a pot
temperature of 119.9°C.

25 The overhead product as well as HMD included 12 ppm of THA, the
bottom product 334 ppm of THA.

Comparative Example

30 The inventive example was repeated except that the base-of-column
pressure was 255 mbar and the pot temperature 153.5°C.
The overhead product as well as HMD included 44 ppm of THA, the

bottom product 172 ppm of THA.

35

40

45



The overhead product as well as HVD included 44 ppmof THA, the bottom
‘product 19dspyw1ef32THA. 35 40 45 0050/51232 8 W claim 1. A process for
distillative removal of part or all of an 5 azepine derivative (111)

sel ected fromthe group consisting of tetrahydroazepine, 2-am noazepan,

N- (2- azepano) - 1, 6- di am nohexane and (2- azepano) - 6- am nocapronitrile from
a mxture (I1) conprising an azepine derivative (Ill1) and an amne (l), 10
whi ch congrises.conducting the distillation at a pot tenperature of not
nmore t hanWe50&2im:- A process as claimed in claim1, wherein the
distillation is carried out at a pot tenperature of not nore than 110C. 15
3. A process aspeécdg®dorNdCs@iIMatiQe Zemdhrar @fnﬁaheloﬁmqeeffraﬁl on of
azepi nesderi vagb¥end Idelrk vhPi §16 18, ﬁ@?é@%bd(¥}o @%@1%§#qﬂac858§§ 4N the
pot, is not. g?rgéggyy}dgbgggggle)MEL% g dgr|61 the distillation.” 4. A
process as clalnfd in-any o éfdlns i R erein amine (l) is

6- ani nocapr onPt f£ T3FEPSNOA- b Graminohexaneedd n any of clains 1 to 4,
wher ei n ami neN-05-§3epang ) hexamistdepenpiit idandros. a/mirtogessIas clained in
any of cl ai necdmpoisingwher azepiae derivh}ives (@atai apd abawdneherfged of
mxtureo(l!) wRidheondirsbés |drduetanpatné Upist3Q14idh RIOGEPSLas claimed in
any of cl ai ”Btémﬁél-agtur@hﬁfed& %%F dhshi{d@kion mxture has added to it a

conmpound (IV) whose boiling point is above that of said am ne (1) under

the distjillation conditions, 35 . ) L . ,
2. A process as claimed in claim 1, wherein the distillation is

carried out at a pot temperature of not more than 110°C.
15
3. A process as claimed in claim 1 or 2, wherein the
concentration of azepine derivative (III) in the pot, based
on the mixture present in the pot, is not more than 0.5% by
weight during the distillation.

20
4. A process as claimed in any of claims 1 to 3, wherein amine
(I) is 6-aminocapronitrile.
5. A process as claimed in any of claims 1 to 4, wherein amine
25 (I) is hexamethylenediamine.

6. A process as claimed in any of claims 1 to 5, wherein amine
(I) is obtained above the feed of mixture (II) to the
distillation apparatus.

30

7. A process as claimed in any of claims 1 to 5, wherein the
distillation mixture has added to it a compound (IV) whose
boiling point is above that of said amine (I) under the
distillation conditions.

35

8. A process as claimed in any of claims 1 to 6, wherein the
distillation provides said azepine derivative (III)
predominantly as bottom product (VI) and said bottom product
(VI) is subjected to a hydrogenation.

40

9. A process as claimed in claim 8, wherein said bottom product

(VI) is used in a hydrogenation to prepare an amine (I).

10. A process as claimed in claim 7, wherein compound (IV) is
45 added to said mixture (II) prior to the distillation.



8. A process as clained in any of clains 1 to 6, wherein the distillation

‘provi des mm/azlmme derivative (l11l) predomnantly as bottom product

(VI) and said bottom product (VI) is subjected to a hydrogenation. 40 9. A
‘process as clainmed in claim8, wherein said bottomproduct (VI) is used in
a hydrogenation to prepare an amne (¢). 10. A process as clainmed in claim

7. wherei §,cogp S fio 605 BB g 14) BT o the

distillation, éi% PRSP ns 1 to
10, wherein tﬂ Jloeﬁ |18ncF‘§ri:%FFrqué?d18ufw‘? r?tt%sstéb%sprecsﬁé‘rﬁr &8sure in
the first sta§be FbbSturdd@den Paesy®d insthe Paiastisias leass 1.5héipesssure
in the secondtQEageessm@sumedhe nseédmndpstagaptméadueed iharhe Phthynwei ght of
the amosnt fedek8tehdheoli byt we S§RYSPEhe Usthdurlt FRdI §n£@rmaee¢1&@.emthe pot
of the first s8hg8ep@ndidiedilife t 1€ 256004 §£é1199the§ él‘g e ¢ag product

of he secondzsl eyl RSl ol UG Ll ahe 0 ME, K Rhocess as

claimed in an 4Pt ed out
in the presen%g be c%or%’ﬁ SHRG%| e TeEEC28d 5ty ths fpray stage.

10 12. A process as claimed in any of claims 1 to 11, wherein the
distillation is carried out in the presence of carbon
dioxide.
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