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In the process of WO 93/16034, the yield of aminocapronitrile can
be increased by hydrogenating adiponitrile in the presence of
Raney nickel, of a base, such as sodium hydroxide, potassium
hydroxide, lithium hydroxide or ammonium hydroxide, and of a
30 transition metal complex with, for example, iron, cobalt,
chromium or tungsten as transition metals, and of a solvent. In
this ?rocess, guantitative yields of aminocapronitrile are des-
cribed at conversions of from 45 to 60%. The disadvantage of this
process is the working up of the generally toxic transition metal
35 complexes from the resulting reaction mixtures.

EP—A 161,419 describes the partial hydrogenation of adiponitrile
using a rhodiumrconteining catalyst on a magnesium oxide carrier
in the presence of ammonia. At a conversion of 70%, a selectivity

40 of 94% is achieved. The expensive preparation method for the
Rh/MgO catalysts is disadvantageous (cf. J. of Cat. 112 (1988),
145-156).

It is an object of the present invention to provide an improved
45 process for the preparation of aliphatic a,w—-aminonitriles by

partial hydrogenation of adiponitrile, which does not have the

abovementioned disadvantages; in particular, it was intended to
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acetonate or dimethylglyoxime, metal salts of C;~Ceg—carboxylic
‘acids and Cy-Cg—dicarboxylic acids are preferably used, these also
25 being intended to include unsaturated carboxyli¢ acids and dicar-
boxylic acids as well as hydroxyl-containing carboxylic and di-
carboxylic acids, such as maleic acid,'lactic acid and tartaric
acid. Nickel and cobalt salts of formic acid, acetic acid, pro-
pionic acid, butyric acid, valeric acid, caproic acid, oxalic
30 acid, malonic acid, succinic acid, glutaric acid, adipic acid and
maleic acid are particularly preferred, nickel formate, cobalt
formate, nickel acetate, cobalt acetate, nickel oxalate and co-
balt oxalate being very particularly preferred.

35 The metal salts of the carboxylic and dicarboxylic acids are
either commercially available or can be prepared, for example,
according to J. of Phys. Chem. 68.4 (1964), 731-732 or J. Am.
Chem. Soc. 81 (1959), 2930-2933.

40 The preparation of the corresponding catalysts from the metal _
salts of the carboxylic-acids and dicarboxylic acids is described
~ in "Preparation of catalysts V, 1991, Elsevier Science Publishers
B.V., Amsterdam, pages 165-174'[lacuna] Coll. Czech. Chem. Comm.
46 (1981), 1011-1022, or can be carried out similarly to the pro--
45 cedure described there, so that further information in this con-
text is unnecessary. ' '
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In the thermal decomposition, the metal compounds used are as a

rule converted into the corresponding metals or mixtures of the
metals with the particular metal oxides, depending on the metal
25 compound used, on the duration of the thermal decomposition, on
the chosen temperature and on the compositioniof the gas phase.

The content of nickel or cobalt in the catalyst depends on

whether an unsupported or a supported catalyst is prepared. In
30 the case of supported catalysts, the metal content is usually
'~ from 1 to 70, preferably from 10 to 40, % by weight. '

In addition to nickel or cobalt, the catalysts may also contain
further metals, in particular transition metals and metals of the
35 second to fourth main groups of the Periodic Table of Elements,
silver, copper, zinc, magnesium, calcium and iron being particu-
larly preferred. The preparation is carried out as a rule by
simultaneous or successive thermal decomposition of the corres-
ponding metal compounds, advantageously a mixture of metal com-
40 pounds being used, preferébly one in which the nonmetal-contain-.
ing residues are identical. For example, coprecipitated nickel
oxide and magnesium oxide can be converted into finely divided '
nickel or magnesium oxide under an inert. atmosphere, such as ni-
trogen, argon or helium, or a reducing atmosphere containing hy-
45 drogen (cf. Pre. of Cat. V, 1991, Elsevier, Amsterdam, pages
165—174- and Coll. Czech. Chem. Comm. 46 (1981), 1011-1022).
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25 NC—-(CH2 ) n~CN I

where n is an integer from 1 to 10, in particular 2, 3, 4, 5 or

6. Particularly preferred compounds I are succinonitrile,

glutaronitrile, adiponitrile, pimelonitrile and suberonitrile,
30 very particularly preferably adiponitrile.

In the novel process, the dinitriles I described above are par-
tially hydrogenated in the presence of a solvent and, if desired,
of a base, such as the hydroxide of an alkali metal, in particu-

35 lar lithium hydroxide, sodium hydroxide or potassium hydroxide,
preferably lithium hydroxide'and one of the catalysts described
above, to give a,w-aminonitriles of the general formula IT

NC-(CH2),—CHp-NH,  II
40 - . .
where n has the abovementioned meaning. Particularly preferred
aminonitriles II are those in which n is 2, 3, 4, 5 or 6, in
particular 4, ie. 4-aminobutyronitrile, 5-aminopentanenitrile,
6—aminohexanenitrile (6-aminocapronitrile), 7—amincheptanenitrile
45 and 8-aminooctanenitrile, very particularly preferably 6-—amino-.

capronitrile.
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adiponitriZd% is used. In a suspenS| on procedure, the solvents used are
preferably The hydrogenation in suspension can be carried out batchwise or,

preferably, continuously, as a rule in the liguid phase.

The partial hydrogenation may also be carried out batchwise or
25 continuously in a fixed-bed reactor by the trickle-bed or liquid
phase procedure, a temperature of from 20 to 150°C, preferably
from 30 to 90°C, and a pressure of, as a rule, from 2 to 30, pre-
ferably from 3 to 20, MPa usually being chosen. According to the
invention, the partial hydrogenation is carried out in the pre-
30 sence of a solvent, preferably‘aﬁmonia, an amine, a diamine or a
triamine of 1 to 6 carbon atoms, such as trimethylamine, tri-
. ethylamine, tripropylamine or tributylamine, or an alcohol, pre-
ferably methanol or ethanol, particularly preferably ammonia. In
a preferred embodiment, an ammonia content of from 1 to 10, pre-
35 ferably from 2 to 6, g per g of adiponitrile is chosen. A cata-
lyst space velocity of from 0.1 to 1.0 kg of adiponitrile per 1
per h is preferably chosen. Here too, the conversion and hence-
the selectivity can be controlled by changing the residence time.

40 In the novel process, alpha,omegé-aminonitrilés are obtained~ﬁith
good selectivities, the catalysts having a substantially longer
life than the prior art catalysts. The o,m—aminonitriles are
important starting compounds for the preparation of cyclic

_ lactams, in particular 6—aminocapronitrile for caprolacfam.

45



ahmoni a, ani paSF Memsam.sdnm nes f40BI% 6 caoh@n BOSOY45SIh as
trimethylamne, triethylamnne, tripropylamne and tri- 15 butylam ne or

al cohol s, preferably nethanol and ethanol, particu- larly preferably

ammonia. A dinitrile concentration of from r lty from 30 to
- 80, particularly preferably from40 to 70, M)' ' ﬂi’ Bm ‘on the sum of
dinitrile and solvent, is advantageously ch s genation in

suspensi on c#s Béa&miTi ed out batchwise or, preférably, continuously, as a
rule in the liquid phase. The partial hydrogenation may al so be carried out
bat chwi se or 125 @optbBe9sISiar kReapféperbtied beagliphayct he-tamickhitbiteor
} i qui goppa%gopfc% dgaﬁmﬁ t}ﬁﬂ}gﬁé%é'{forp.foff b O R £0 a%(:s'é-(lii[rﬁ.rt&]:i.@espé'f@f er ebllbl y
rom 0 C, an ressure-qQ -1.0 - y
from3 to 20, MPE ﬁgﬁg?(?ytebmenleﬁ atlc‘ﬁ%%g%‘.éﬁé %r%‘frrrllééyt% 3 % p?%?/se%ﬁe&ﬁl %15_1 %e
partial hydrogen®fE8R2FE ¥k isga"%’ﬂl’f ks Pﬁeap?%tgls"cf <eHRECR A ESH T8Nt |
pr ef er abl y- ammoniugingna spatrdyss dhieh e @btairabimibye thernal ferq@mpesdfion
atoms, such as t wifmet hytalriceepot:nd - setdytiednifnen the gropyl evrsistong of
tributyl anighe, Ome2R]at&duilyl PbfpolmisAbmgtaEt auwy oFr cotdyalrboxylic
parti cularly prefelabl yodBIDR, 8y dhodxdl 6 CAdesh REROHLIEN looreREWORL

content of fromZ1.,to, 1 pre- .35 r from2 to 6, _.0.he f1 ned

adi ponitrile. is %ggﬂrfésA *‘_"cc’atg Ye) ’%/’g? c_:sop%ggp\?re’ J(')%é tmeQ:afL ?? %n%t% 8"%?“8 kg
of adiponitrile PFEETEChervirh $hpr BFRYLER Fhekothe "4 e FB0, +5 Ht"c&‘(?ﬂrvﬁsi on
and hence the selcebel¥ity can be controlled by changing the residence tine.
40 I'n the ¥ovel process, al pha, onega-am nonitriles are obtained with good
sel ectivities, thepeatesy dss lavned fn Tlashan] i wdneinongercatdlystsarohhe.
prior art catal yghs,, TAS fafthkra2Bbitdrts, Chetdts idOIREEEA! £80mIEHeGroup
compounds for the BLERAlAl 1N 0¥ Cld Sl ae, IARRLLLAY! Alrcium and

6- am nocapronitr ic_’f"'es or prolracta i"engesel | schaft
940819 O. Z1TOB50/ 45517 we claim- 1. A process for-the preparation
of aliphatd® [err]-anminonitriles 5 by parti-al hydrogenation of
al i phatic [eBr] - Uisei bfi & esatailyekeokitaihabdepby athemmaladdcenpes Hiinss whepi c
pressure in the metal compound selected from the group consisting of metal
carbonyl compounds, metal salts of C;—Ce—carboxylic acids and
C,—Cg—dicarboxylic acids and metal complexes with diketones to
" 25 give the metal or a metal oxide thereof, with the proviso
'~ that the metal used is nickel or cobalt, for the partial
hydrogenation of aliphatic o,w—dinitriles at elevated tempera-
tures and superatmospheric pressure in the presence of a sol-
vent. '
-30 . _
4. A process as claimed in claim 1 or 2, wheréiq the o,0—di-
nitrile used is adiponitrile, and G—aminpcaprbnitrile is
obtained. -

35 5. Use as claimed in claim 3, for the preparation of 6—amino-
capronitrile.

6. A process as claimed in élaim.3, wherein the catalysts con-’
tain, as further components, metals selected from the group
- 40 consisting of silver, copper,;zinc,-magnesium, calcium and
iron. .
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presence of BASK Aktiengeselbsehrftyst, PRI conpriGds RITRY 452HT al yst
whi.ch .is obtainable by thernmal decgnpositi-on;of a netl conpound sel ected
fromthe group consisting of 10 met al carbonyl conpounds, netal salts
of Jerr]-Cerr]-carboxylic acids and C2-C6-di carboxylic acids and netal
conpl exes with di ketones to give the corresponding netal or a nmetal oxide
thereof, with the proviso.that,the al _used . s.nLckel or cobalt. 15 2. A
process as clqjetiel?é‘d“i"h”'(’fl%‘l‘ nﬁ‘f,phﬁﬁé?e@;’n ?‘Fié!?cgna “a'liygtgs con- tain, as further
conponents, netals selected fromthe group consisting of silver, copper,
zi nc, magnesiagy--eakciumand iron. 20 3. Use of a catal yst obtainable by
t hermal dewonposition of a nmetal conpound selected fromthe group
consi sting- OfAlrI%th%ltiEaé,Miﬁhn&QimlJ_@‘ésar #dpayeldt By Opartial hydrogenation
cderrl-derrleLdnigaytic a6l dfAtike Cb- 1 SAIMAX L fe AR A L AL -

N G s 70 75 her eof ,

conpl exes with Kﬁt’one 25 . _%!‘Ve t he rret% or’_g rre£a1 xide €
with the proASOSPREELE RFSETAr et PIAPEREF Or & SBaVTI ™ 1B (He Spafttal
hydr ogenat i o ¥6tt -aP¥ pRaR ¥RCEr £]- th i ribreS2 bR Bt v4LEd 1R PRIAR2DIEr BE and
super at nosihertiecmpl esscompagitihe pf esaedelofompawid sedactedfzbm thepgbeeRs
as cl ai med i recisdbBlidg 05 Znetahettboriyle compbhndl ; meithli beltsesf icg—Ce—car-
adi poni triley3Rd;6- 201 A0 @OLEidigatBoLPlR Redds 32nd metdiCcampLéfddred in
claims, Tor Jhe RigpALald Qb Five Al %%-rrgggaﬁ)&%&g le®a162na AP LGRES) S
m al yst n- n

clained in claim 3 erein thie ca S i , . as further co nents,
netal s sel ect®&dfr Eﬁ?’t'"ce'gl’“dﬁﬁ 5p° Pr‘}/"dﬁﬁ’srg BF i o feErt v BFe c’ﬁpﬁ‘é‘Fgggl Rt,
magnesi um ik &obrdi and iron. 45
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