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0050/ 47718 Hydr ogenati on of im nes and enam nes Description

The present invention relates to a process for hydrogenating a conpound
in the group of the imnes or enanmines | to an amne || in the presence
of anitrile Ill, said nitril e I I I bei ng essentially not hydrogenat ed,

whi ch conpri rea rising a conpound | and a nitrile
11l with a dff%%@gﬁﬁ?ﬁls‘?rgé)af l%?%%lﬁ eﬁ?%?%%sen in the presence of a
catal yst 1V. The present invention further relates to the use of

cat al ysts fdrescrdphie®rting i mnes or enamines into amnes in the presence
of 15 nitrsles, the nitriles being essentially not hydrogenated, using a

gas conpri sifig pRbeest ainvaydiegerelates Eeogegsmsfsow dl%@ﬁhtﬂ:gglam nes
or_enan nes duliRaPLESANCEBho of Mild LheRes é %% ine I1
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hydr ogenat i ny e nitri I scl oses

reacting an ¥ gﬁ%ﬁe’h? Fe?’r%l‘ff;}‘rfr 5Hep‘7’ \i\i:"ttﬁl P8bl e excess
of hydri des %ﬁﬁ?ﬁ‘t&élly RGNy R BEP ARG HBieh FAMEIIERE reaCtlng a mixture
tri-tert-bUtcpnpgliammaumndepgoidd T remb at hétpiks dildewdth aa rdasr cbspsiginags

6- am nocapr qilechll 8rt ydigen inNKOgreaaapendyla chthipexanet hyl enedi am ne.
D sadvant ageously, in this process, the hydride is used in four- to
fivefold ex S h t S

hydri de has preggﬂgeug);egl% 8}1 f‘flrt%lae% Egga'%%%ﬁ:o %hg I,Qé fgff;ertg ‘t%elfgﬁ

process 30 M%E%“%Jr ? et &dﬂr&’r’°n‘i“3‘<’t"1ﬁ5elﬂa p‘f d,

speci fi cal¥ ypitgidra. r‘éth%u% & ﬂ?d‘?@d@ grgeatiakiye nﬁltobl%‘f%geinﬁted' HHET t hat
a hydr ogenata @rasofomnpeising moéeowlatbdydvopdrd during workup. 35 It is
an object of the present invention to provide a process which is free of

the di sadvarg,agessaBnEdONRA-a88n N0 L iFRKES bt enamRQéé'PAEtHeOPPXQéMQﬁte
I mnes to aml”cemes Lhe. pr; %ﬁgpf&&{ £ g}dg% S5k 10 @nlk egfilGall é' mpl e and

econom cal _ nenn 258 ent ogendting the AtriTes. 40
W have f%%r?ﬂ“’tw}‘f‘at this object is achl eved by the process menti oned at
t he begi nning and by the use of catalysts therefor. Compound | is
preferably eEmVC0 802 Mi3fedisolosamphet sy 3 iGibet sichalmsdr oazepi ne, or a
cyclic enam fiurahQir8xadmiln® with, &n Gippreetaply deazepbhehydiidesNbydMIas
thereof . sodium borohydride or lithium tri-tert-butoxyaluminum hydride in
25 the presence of a nitrile such as 6-aminocapronitrile to form
N-(5~-cyanopentyl)-1, 6-hexamethylenediamine. Disadvantageously, in
this process, the hydride is used in four- to fivefold excess
and, after the reaction, the salt formed from the hydride has to
be separated off. In addition, the post-hydrogenation process
30 used for working up the product mixture has to be adapted
specifically to the remaining hydride and all the products in
order that a hydrogenation of the nitrile may be avoided during
workup.

35 It is an object of the present invention to provide a process
which is free of the disadvantages mentioned and which makes it
possible to hydrogenate imines to amines in the presence of
nitriles in a technically simple and economical manner
essentially without hydrogenating the nitriles.

40
We have found that this object is achieved by the process
mentioned at the beginning and by the use of catalysts therefor.

Compound I is preferably a cyclic imine, for example
45 3,4,5,6-tetrahydroazepine, or a cyclic enamine, for example
4,5,6,7-tetrahydroazepine, or a mixture thereof.



0050/47718
0050/ 47718 2 Such i mnes and enam nes
and al so processes for their preparation are generally known. These
i mnes or enanines can be present as igdividual conpounds 5 or as adducts,
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| i kew se be I& azep| ne can
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sel ected frQalpdifi t3i0P+6 BLHnfiinbBEpHbn Al UMeN Y m Sk ture@Ncompr Zd imgoni um
Litani um and. yanadl, %mtrl@%dca&ﬁwéé@léﬁ df&‘é&ﬂxé NGeRELLERS condi ti ons
for the reactlon% ‘:'%m Egone , descrl ”g on e | lge 66,
Ger man Apaﬁnl 5 on “To ;ﬂ?"?éﬁ n’ﬁ“@erg I cat’li on Iﬁcaé’ffé’ ZI 656"

Adi ponitrile, am nocapronitrile and hexanet hyl enedl amne, from each of
whi ch t etlPalielrestadpishe viidiotcagi hplesad isephiatkydrngengtiomjane fi ber
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preferably difé@tisunf,r aftihiuramndevihadium.The preparati on of such am nes can
be effected in a conventi onal manner, for exanple by the processes

ent { oned 1 g6 Ny 010603 A I3-OLnE LAY BBFERL s 45: snSULANLE
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ication 19 636 768.9 and German Appllcatlon 19 646 436.6.

Adiponitrile, aminocapronitrile and hexamethylenediamine, from
each of which tetrahydroazepine is not simple to separate, are
30 major fiber intermediates for the production of polyamides such
as nylon-6 or nylon-6,6, in each of which tetrahydroazepine is
customarily present as an undesirable, color-conferring compound.

Suitable nitriles III are preferably acyclic nitriles, for
35 example adiponitrile and 6-aminocapronitrile, and also mixtures
thereof.

Suitable amines V are preferably acyclic amines, especially
hexamethylenediamine and é-aminocapronitrile, and also mixtures
40 thereof, and the amine V preferably differs from the amine II.

The preparation of such amines can be effected in a conventional
manner, for example by the processes mentioned for the
preparation of tetrahydroazepine.

45
Suitable catalysts are preferably those based on noble metals,
especially palladium and platinum and also their mixtures. The
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Wi th cobalt, iron, nickel, rhodium rut heni um or m xtures thereof,
preferably in amounts fromO0.1 to 15% by wei ght based on the total anount
of catalyti Q:%ItlaXy?*Eé'cya% beCh8PENSth cBbalt N8 oRL 2hYSES CaRoReutSed W th
advantage in. the torn Ofm.-&gBPoé 1682 oot A1YSLSy,  Gomrendabl.e SUpRoy Y +
mat eri al s béi ng ar Ui Hum-oxr g PP o Oxi g Yt Y afium oxi de, Zi rconi um

oxi de and mibtuP¥svelqhiePasPd @ JdE APFL RNGURLt 8 CareFicehly BRIt

supports camledehesdoped with conpounds of the alkali netals and al kaline
earth mg als or m xtures thereof. Such catal ysts are known per se. 15
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150[ err] C, pierephbl SERACERLAY t HEEIVATGE 2BrBTomThe £RLARte FHPERT Théadas
phase real ikendppedaritiredoppounds af thprabkalrie meGehstdrd alkelane marthitril e
m xture to hetplsi ét efixitares piesT. in the gas phase together with
hydrogen. In the liquid phase, the pressure should be within the range

fromlto 2%ngg‘gémﬁl%sqse%%agril)(%(ﬂ%/m'é%gi/\ﬁg?t he range from5 to 80 bar.

Hydrogen is a ure or h 5 - 95%of nitrogen at the
correspondin pressure. The ami ne |l can be renoved fromthe
reacti on ¥ Xihgr eeactndiifgcarriges @ity éAt FmdaspPhaes sk Prederakhnpite the
di still ati oligni8Opkadte aonitdnuosigh oyeocastiosdabeddesicalsdd eap&erately
Applicationin th8 pidseffele 45 fosm exanpke.23 by Weithtirahwdieazepasal ion used
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the inventi giressuggrsih (dal toe omiged piverla FistpeRlitr &8 orrhft gerity
and fi bengesbnyoin thel grsspldrEd itogetd€r with A§drogen. In the liguid
phase, the pressure should be within the range from 1 to 200 bar,
preferably within the range from 5 to 80 bar. Hydrogen is added
25 pure or diluted with 5 - 95% of nitrogen at the corresponding

pressure.

The amine II can be removed from the reaction mixture according
to conventional processes, for example by distillation or

30 extraction. Such processes are described in German Application
19 636 765.4, for example.

If tetrahydroazepine is used as imine I and 6-aminocapronitrile
as nitrile III, the process of the invention affords azepan as

35 amine II in the presence or absence of hexamethylenediamine as
amine V. Azepan is readily removable from 6-aminocapronitrile and
any hexamethylenediamine, so that the process of the invention
can be used to obtain fiber intermediates of high purity and
fibers of good color stability.

40
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1. A process for rrpound l. t he roup of the 5
i mnes or enam nes Hmﬂmmmﬂum in4he! Mﬁr% 2 nitrile
11, said nitrile It beirg éssénttally no : ,'e“’ d, which

corrprl ses r ng_a mxture conprising LL.:-_. el oazepl ne as
conmpound | gﬁd g g% nocapronitrile as nitrile | Fth a gas
conpri sing nol ecul ar hydrogen in the 10 presence of a catalyst |V

conprising a-nol erpeess for hydrogengiricgesscomp@ingl rpdthe adcaipnef, thdher ei n
the hydrogenati dmines or enamdaesi Bdc®dlin nihdelprieseneepodsaizeastng V,
whi ch di ffers frrﬁﬁﬂrlle 11zt RRianhperile 132 beiy esBeREQSESS % Claimed in

claiml or 2, Fb?ena’ced vjﬂgéﬁm@&{;wlgggdk%%&glm% H%}%gurgeé c%mppﬁmfnq a

4. A process as C

I n_any_ of cla
|V contains pal ISSGPGHT r nf?l Pnintas % IWF%aﬁ [gps comprising 9’818‘6
5. A process a?YéiFSE%dlf} ﬁhgnyrwereqealof#salc%ahnrswgr ein the
catal yst 3 used is a supported catal yst. 25 6. A process as clainmed in
any of claims 1a @rbeesbeieiclatifed in clailyd| ogfiredanphé ShRFogesatis®d ilss

hydr ogen. 7 carFh8d Usg: af @a&%yég&cevokoan GRS §1, 0fn &fh Idmf@&%s leddpf O
30 am nes ”th@cﬁﬁgﬁlén& to a process as clained in any of clains

1 to 6.

15 3. A process as claimed in claim 1 or 2, wherein
tetrahydrazepine [sic] is used as imine I.

4. A process as claimed in any of claims 1 to 3, wherein
6~-aminocapronitrile is used as nitrile III.
20
5. A process as claimed in any of claims 2 to 4, wherein
hexamethylenediamine is used as amine V.

6. A process as claimed in any of claims 1 to 5, wherein a noble
25 metal catalyst is used as catalyst IV.

7. A process as claimed in any of claims 1 to 6, wherein
catalyst IV contains palladium or platinum as catalytically
active component.

30

8. A process as claimed in any of claims 1 to 7, wherein the

catalyst used is a supported catalyst.

9. A process as claimed in any of claims 1 to 8, wherein the
35 hydrogen-comprising gas used is hydrogen.

10. The use of catalysts IV for conversion of imines I into
amines II according to a process as claimed in any of claims

1 to 9.
40
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