1 FGEeo 7-PC TI TLE PROCESS FOR PREPARI NG CYANO
GROUP- CCJ\IT m METHYLAM NES 5

FI ELD OF T The present invention relates to a process
for . preparing cyano group-containing aromatic nethyl am nes, and
nmore particularly to a process for preparing cyano gr oup- cont ai ni ng
aromatic nethylamnes in high yields, 10 which conprises efficiently
converting an aromatic dinitrile using a small anount of a catal yst
under the conditions of a | ow tenmarmirure and a | ow pressure.
BACKGROUND OF THE | NVENTI ON 15 Cyano group-containing aromatic

net hyl am nes ar@ROCESSUFQiUbRﬁﬁﬁﬂiNUtdYﬂNd“@R@UPab@NQhINﬁﬁ@rﬁﬁdﬁﬁiﬁcprOdUCtS
for produci ng pharmaceuticals, agricultural chencals, pol ymer

addi tives and ot her organi c conpoungfrriRAMINES exanple by hydrolyzing m
or p-cyanobenzylam ne, the 20 corresponding useful m or
p- am nonet hyl benzoi ¢ acid can :

5 FIELD OF THE TNVENTION
The present invention relates to a process for
preparing cyaho grbup—containing aromatic methylamines,
and more particularly t6 a process for preparing cyano
group-containing aromatic methylamines in high yields,
10 which comprises efficiently converting an aromatic
dinitrile using a small amount of a catalyst under the

conditions of a low temperature and a low pressure.

BACKGRO OF THE T TION
15 | Cyano group-containing aromatic methylamines are
useful as starting materials or intermgdiate products
for producing pharﬁaceuticals, agficultural chemicals,
polymer additives and other organic compounds. For
example, by hydrolyzing m- or p—cyanobenzylamine, the
20 corresponding useful m- or p-aminomethylbenzoic acid can
be easily obtained.
By the way, in order to obtain cyano group-
containing aromatic methylaminés by the addition of
hydrogen to only one of the two nitrile groups of an

25 aromatic dinitrile, there is a process described in



be easily obtained. By the way, in order to obtain cyano group-

cont ai ni'ng aromatic nethyl am nes by the addition of  hydrogen to only
one of the two nitrile groups of an 25 aromatic dinitrile, there is a
process. described in . ' 2 Japanese
Pat ent Lai d- Open Publication No. 85041@1974. _ In this process, a

catal yst conprising a carrier and pal I adi um supported thereon is used
as a catal yst, but it is essential to add liquid ammonia and an

inorganic = 5 migealdse @B.@eh@shgﬂé—@%infﬁ%iiéﬁtiél GRNduEioad /3574, hi gh
pressure of 200 kg/cnR. tional Publication of Internationa

Patent No.  1m BiE9%6L884. JaSELeARR REASERS AP RIARALEAAN

amnonitrile, wherein only one of nitrile groups o alip

dinitrile is Q%QHQHHR&F%@pﬁ%EEQdF?H§¥e&ECf§Lused_as(ﬁ' e%ﬂ SEObRE as a

catalyst. In this process, owever, there is no scripfion on an

arometic il tdgklefieiandebhang {gbA Sutdlel o d s L3GahEGT ease
of a conversion ratio of the aliphatic™dinitrile causes
5 alkali, and besides the reaction is conducted at a high
pressure of 200 kg/cm?.

National Publication of International Patent No.
507908/1994 discloses a.proceSS for preparing an
aminonitrile, wherein only one of nitrile groups of an

10 alibhatic dinitrile is hydrogenated using Raney nickel
or Raney cobalt as a cafalyst. In this process,
however, fhere is no description on an aromatic
dinitrile, and there resides a defect such that increase
of a conversion ratio of the aliphatic dinitrile causes

15 1lowering of selectivity to the aminonitrile.

National Publication of International Patent No.
502040/1995 discloses a process for preparing an
aminonitrile by partial hydrogenation of a nitrile
compound having two or more nitrile groups. In this

20 process, Raney nickel having been pretreated with an
alkanolate such as sodium methoxide is used as a
catalyst. This process, however, has problems such that
dehydration of a solvent is substantially essential, a

high pressure.of 70 atm is necessary, and an alkanolate



15 lowering of selectivity to the amnonitrile. Nat i ona

Publ i catiion of International Patent No. 502049/1995 disclosgs a
process for preparing an amnonitrile by partial hydrogenation of a
nitrile . compound having two or nore nitrile groups. In this 20
process, Raney nickel having been pretgreated with an al kanol ate such
as sodi um net hoxi de is used as a atal yst. This process, however, has
probl enms such that dehydration of a solvent is substantially
essential, a that filsgh}emaewaif Skp ks AfdNdriy q%&%?ﬁéhxen%“.dz an al kanol at e
3 that is relatively expensive and 1 nconveni ent handl i ng nust
be used. handlihBemBEesgatysdyentors attenpted hydrogen addi tion
reactions of aromatic dinitriles in the presence of 5 conventional Raney
catal ysts Conta'n'ﬁﬂenbEEEEnen Péntors rﬁt %@d%% eBUQB& ggbgeting a
reaction tenperature, rogen pressure nt a reaction
tinme and 733 ARATRHAL P?f a&ﬁxﬁaffé A WSt r AL 4 ﬁ#llet ﬁr\gggﬂcghgfanount
of the catal yst was sma CONVErsion ratio ol tha
5 conventional Raney catalysts containing nickel and/or
cobalt with variously selecting a reaction temperature,
a hydrogen pressure, a solvent, and a reaction time and
~an amount of the catalyst. As a result, when the amount
of the catalyst was small, the conversion ratio of the
10 aromatic dinitrile as a starting material was low, and
the cyano group-containing aromatic methylamine could
not be prepared in a sufficient yield. Further, with
increase of the amount of the catalyst, the conversion
ratio was increased, but simultaneously, two nitrile
15 groups of the aromatic dinitrile were both hydrogenated
to increase production of a diamine, and hence the yield
of the aimed cyano group-containing aromatic methylamine
was hardly increased.
Thus, it was difficult to conduct hydrogenation
20

reaction of an aromatic dinitrile at a high conversion
ratio and to prepare only a cyano group-containing
aromatic methylamine in a high vield, even though the
conventional Raney nickel containing nickel and/oxr

cobalt was used as it was.



10, aromatic dinitrile as a starting material was |ow, and t he cyano
group-contai ni ng aromati ¢ net hyl am ne coul d not be prepared in a
sufficient yield. Further, with i ncrease of the anount of the

catal yst, the conversion rati o was increased, but sinultaneously, two
nitrile 15 groups of the aromatic dingtrile were both hydrogenated to
I ncrease production of a diam ne, and hence the yield of the ained
cyano group-containing aromatic nethyl am ne was hardly increased.

Thus, it was diffianl buth ebhchunstdiingaln ipresed® iheaatbes Bhvan
aromatic dinitrile at a high conversion ratio and to prepare only a

cyano group- cealrikBtly studiédopdtdscdii dwilives dapablahoyi el d, even
t hough t he conventional Raney nickel containing nickel and/or

cobalt was usg@r&drining@feaction of the aromatic dinitrile at a hidh
I n such circunstances, the present inventors have earnestly studied to

obtain cat al ygbaveaBabhergtio and PEid¥EBY B R3ehni0R el ahBegabayati C
dinitrile at a high
5 containing aromatic methylamine in a high yield. As a
result, they have found that a Raney catalyst having

been subjected to a specific treatment is effective, and

have accomplished the present invention.

10 OBJECT OF THE INVENTION
The present invention is intended to solve such

problems associated with the prior art as described
above, and it is an object of the invention to provide a
process for preparing a cyano group-containing arcmatic

15 methylamine from an aromatic dinitrile, comprising
hydrogenating only one of two nitrile groups of the
“aromatic diﬁitrile, wherein'the éromatic'dinitriie is
subjected to hydrogen addition reaction at a high
conversion ratio using a small amount of a catalyst

20 under the conditions of a low temperature and a low
pressure to prepare the cyano group-containing aromatic

methylamine in a high vield.

SUMMARY OF THE INVENTION



conversi-on ratio and thereby preparing a cyano group- 5 cont ai ni ng

aromatic nethylamine in a high yield. As a result, they have found

that a Raney catal yst having been subjected to a specific treatnent

effective, and have acconplished the present invention. 10

OBJECT OF THE | NVENTI ON " The ?resent invention is intended to

sol ve such
above, and it

probl ens associated with the prior art as described

is an object of the invention to provide a process for

preparing a cyano gheupresghéi Hhieh®sWeld Ghakadrieaminet emfﬂ

aromatic dinitrile, conprising hydrogenating only one of two nitrile
groups of thethe preapaBtisndbfid éddno W@%&d&%ﬁ ARk En Qié!:hiﬁé' eis
subj ected to hydrogen addition reaction-at a hig conversion ratio

using a snall

tenperature and a | ow pressure to prepare the cy

h@ﬁb&ﬁh@ﬁh&eltnlﬁt@'éghﬁﬁéﬂ(%1th hydrogen in a solvent SUMVARY
OF THE | NVENTI
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' (activated Raney catalyst) is used as a catalyst.

The present invention is characterized in that a
Raney catalyst having been used in the preparation of a
cyano gfbup—containing éromatic methylamine from an
aromatic dinitrile is brought into contact with hydrogen
in a solvent in the presence of an alkali to regenerate
the Raney catalyst, and is further characterized in that
the catalyst thus regenerated (regenerated Raney
catalyst) is used in the preparation of a cyano group-
containing aromatic methylamine from an aromatic
dinitrile.

In the present invention, it is desired that the
activated Raney catalyst is used in an amount of 0.1 to
10 % by weight, preferably 0.5 to 5 % by weight, based
on the aromatic dinitrile, and/or the regenerated Raney
catalyst is used in an amount of 0.1 to 50 % by weight,
preferably 0.5 to 20 % by weight, based on the aromatic
dinitrile.

In the present invention, the activation of a Raney
catalyst is desirably conducted by bringing a Raney

catalyst into contact with hydrogen under the conditions

no group- contalnlng

is



5 . The present invention is characterized in that, in t he

preparation of a cyano group-containing nmethylamne - froman aromatic:
dinitrile, a Raney catal yst activated by bringing it into contact

wi th hydrogen in a sol vent 5 (activated Raney catalyst) is used as a
catal yst. The present | nvengion is characterized in that a

Raney catal yst havi ng been used in the preparation of a . cyano .
group-contai ning aromatic methylamne from an aromatic dinitrile is
brought into edhtaatienpietratiydr 8gefoom OtemPerattidty &y Jdb toEeaHae ence of an
al kali to regenerate the Raney catal yst, and is further aracterized
in that Hydirogehabyst ik usréegenerad efl 1 Roereiayede Raél‘?d

catalyst) is used in the preparation of a cyano group- con alnlng
aromati c net hylegi@negatiof ap @rﬁéﬁﬁy(baégijgﬂ“ﬂE’Hé%lrabl ducégéthe :
present invention, it is desired thatft e act |rv?t e@BI MneySC%';thISyos/; blys
used in an ampyn

wei ght, based Ieri'ngn%; %%?%%t?%{%jﬁ%r?ﬁ %C% eﬁgﬁ%g%rf ed Raney

20 catal Y3t ndusednbncaRIAEDYRS Of aﬂéar[p%rif&u%oe%fw%{ag ! preferabl y
0.5 to 20 % by wei ght, based on the aroma | e

temperature to 200 °C and a hydrogen partial pressure of
0.1 to 50 kg/cm? in the presence of an alkali in an
amount of 0.1 to 100 % 5y weight based on the Raney
catalyst subjected to the regeneration.

10 In the process for preparing a cyano group-
containing afomatic methYlamine from an aromatic
dinitrile according to the invention, at least one of
iron, iron oxide and iron hydroxide is desirably allowed
to be present together with the activated Raney catalyst

15' and/or the regenerated Raney catalyst.
| In the present invention, it is desired.that at
least one of iron, iron oxide and iron hydroxide is used
in the total amount of 0.1 to 100 % by weight based on
the Raney catalyst.

20 In the present invention, the Raney catalyst is
preferably a Raney catalyst containing nickel and/or
cobalt, more preferably Raney nickel or modified Raney

nickel.



[ [ [ [ catalyst is
the present invention, the activation of a Raney _ _
ggs}rabﬁy conducted by bringing a Raney 25 catalyst into contact mngh

hydr ogen under the conditions

C and a hydr ogen
tenperature of roomtenperature to 200 [err] _
g;r?ialngressure of 0.1 to 50 kg/cn2, gnd the regeneratlfn ?fiﬁtganey
“catalyst is desirably conducted by bringing a Raney catalys

i ' it f a tenperature of room
contact with hydrogen 5 under the conditions o
tenperature to 200Ipetthpﬂe§eﬁthﬂﬁwéﬁggbﬂyugﬂéﬂsdyygi%u&F %%eseﬁa?58iéotgb
50 kg/cn? in the presence of an alkali in an _ anoun oL ro 100 ¥
by wei ght basedsodvehe Beneyining qﬁ@tﬁd&ﬁl,smz%cgggfggag% tgi ner :
10 : In -the process for preparing a cyano group- ont a t%e
aronmati ¢ nmet hyleghanelfrom an aromatic dlhhtrl|§ agggrﬂ;ggoifde .
I nvention, at |east one of iron, iron oxide and i _
desirably allowed In thetpréseny e5ffintiR@et hek %EB%aEQg gfﬁigggﬁghﬁ?ﬂgy
catalyst 15 and/or the regenerated Raney catalyst.
present idienpteﬁerébl&SpﬁEﬁéIéﬂiﬁfﬁTé,aﬁsophthalonitrile or

terephthalonitrile.

According to the process for preparing a cyano
group-containing aromatic methylamine of the present
invention which comprises hydrogenating only one nitrile

10 group (N=C-) of two nitrile groups of the aromatic
dinitrile, the aromatic dinitrile is subjected to
hydrogen addition reaction at a high conversion ratio
under the conditions of a low temperature and a low
pressure using a catalyst in an amount smaller than that

15 of_a conventional one, whereby the cyano group-

containing aromatic methylamine can be prepared in a

high yield.

DETAILED DESCRIPTION OF THE INVENTION
==lfisdnl ORI ION OF THE INVENTION

20 The process for preparing a cyano group-containing
aromatic mefhylamine according to the invention is
described in detail hereinafter.

In the proc¢ess for preparing a éyano group-
containing aromatic methylamine from an aromatic

25 dinitrile according to the invention, at least one of



| east .one -of iron, iron oxide and iron hydroxide is used in the total

amount of 0.1 to 100 % by wei ght based on the Raney catalyst. 20
In the present invention, the Raney catalyst is preferably a Raney
cat al yst contai ning ni ckel and/or cobalt, nore preferably Raney nicke
or nodified Raney ni ckel . 7
In the present invention, the sol vent ?s preferably a sol vent

. containing an al cohol, nore preferably nmet hanol . In the
present inven trdy afiepab
phthalonltrllgﬂﬂ?gggggw gg?%??%%%%ﬁ (é)qm&§t%?eqﬁtﬁgﬁgnﬁﬁr%¥e
According to 4& %ess for preparing a cyano group- cont ai ni ng
aromati c met hyla of t he present i nvention which conprises

R
contact with hydrogen in a solvent (sometimes referred
5 to as "activated Raney catalyst" hereinafter), and

(b) a Raney catalyst regenerated by bringing a
Raney catalyst  having been used for preparing a cyano
group-containing aromatic methylamine from an aromatic
dinitrile into contact with hydrogen in a solvent

10 (sometimes referred to as "regenerated Raney catalyst"
hereinafter).

In the preferred embodiment, the activated Raney
catalyst is used in an amount of 0.1 to 10 % by weight,
preferably 0.5 to 5 % by weight, based on the aromatic

15 dinitrile, and the regenerated catalyst is used in an
amount of 0.1 to 50 % by weight, preferably 0.5 to 20 %
by weight, based on the aromatic dinitrile.

Activation treatment and regeneration treatment of Raney
catalyst

20 In the present invention, the "Raney catalyst" to
be activated by contact with hydrogen in a solvent is a
porous metallic catalyst having a large specific surface
area, which is obtained by removing a part of components

from an alloy of two or more metals.



hydr ogen addition reaction at a high conversion ratio under the

conditions of a low tenperature and a | ow pressure using a catal yst
in an anount smaller than that 15 of a conventional one, whereby the
cyano group-- contai ning aromatic methyl am ne can be prepared in a
hi gh yi el d. DETAI LEDGDESCRI PTI ON OF THE | NVENTI ON 20
The process for preparing a cyano group-containing . aromatic

met hyl am ne according to the invention is described in detai

herei nafter. More spéciffcdiBEethd Wankierakthlgst angop‘gf&gg)

containing aromatic nmethylam ne froman aromatic 2 dinitrile according

to the Inventmeﬂalaic|§é§élfﬁﬁfdﬁtalned by eluting an alkal%
the following catalysts (a) and (b) is used as a ys

(a) a Raney catabysblasiéVméesh bardi id0iand vt ofNhA aika1$O0NLA dé(l‘fgén-é 3

hydrogen in a solvent (sonetines referred to as "activate
catal yst" her ehgafitiBld  m&hsh (e.g., nickel, cobalt or both of them)

5 and an alkali- or acid-soluble metal (e.g., aluminum,
silicon, zinc or magnesium) in an alkali or an acid.

Of such Raney catalysts, preferably used is a Raney
catalyst containing nickel, cobalt or both of them, and

- more preferably used is a nickel-containing Raney
10 catalyst.

In the present invention, also employable is a
modified Raney catalyst obtained by modifying a Raney
catalyst in the presence of a metal except for nickel
and cobalt or in the presence of a metallic oxide except

15 for nickel oxide and cobalt oxide. The modified Raney
nickel is, for example, a Raney nickel having been
modified with iron énd/or chromium.

In the present invention, activation of the Raney
catalyst is preferably éarried out by treating the Raney

20 catalyst in a solvent and in a hydrogen atmosphere.

On the other hand, the Raney catalyst to be
regenerated by contact with hydrogen in a solvent is a
recovery of the above activation of the Raney catalyst
which is used for preparing a cyano group-containing

25 methylamine from an aromatic dinitrile.

8



(b) a Raney catal yst regenerated by bringing a Raney cat al yst havi ng
been used for preparing a cyano group-contai ni ng aromati c net hyl am ne
froman aromatic dinitrile into contact with hydrogen in a solvent 10
(sonetines referred to as "regenerated Raney catal yst” herei nafter).
In the preferred enbodi nent, the actifated Raney catalyst is used in
an anmount of 0.1 to 10 % by wei ght, preferably 0.5 to 5 % by wei ght,
based on the aromatic 15 dinitrile, and the regenerated catal yst is used

in an amount eh Phd HPe2En 0 MBI IBH, RURERIARI¥N00P tRe 2Radey by

wei ght, based on the aronmatic dinitrile. Activation treatnent ‘and

regenerati on iJgahgeRt 1Qf pRAFE¥ably carried out by treat%ng thecﬁéﬁ%ySt 20
In the present 1 nvention, the "Raney catalyst” to e activated by

contact with %\é@%‘i&%ﬁi “Q 3 $8ix‘/&9ﬁ, | £ &he prd¥URUS JFELA higaﬁﬂ alygt

havi ng a | arge spe C surftace area, Ich 1s obtained by renoving a
Bart of CO”POQEP%FhydrogéﬁogkﬁgssﬂéfglOf two or nore netals.
5 In the activation treatment and the regeneration

treatment, the hydrogen partial pressure is in the range
of usually 0.05 to 100 kg/cm?2, preferably 0.1 to 50
kg/cnﬁ, and:the temperafure of the system is in the
range of usually 0 to 250 °C, preferably room

10 temperature (i.e., 15 to 25 °C) to 200 °C. If the
hydrogen partial pressure is less than 0.1 kg/cm2,
particularly less than 0.05 kg/cm2, or if the
temperature is lower than room temperature, particularly
lower than 0 °C, the effects of the activation treatment

15 (hydrogen treatment) and the régeneration treatment are
lowered. If the hydrogen partiél pressure is more than
50 kg/cm?, particularly more than 100 kg/cm?, or if the
temperature is higher than 200 °C, particularly higher
than 250 °C, a diamine wherein two nitrile groups of the

20 aromatic diamine arelboth hydrogenated is produced in a
large amount, or the activity.of the catalyst is
lowered, whereby the yield of the cyano group-containing
éromatic methylamine may be decreased.

In the regeneration treatment of the Raney

25 catalyst, further, it is necessary to add an alkali,



More specifically, the Raney catalyst is a porous metal lic catal yst
obt'ai ned by eluting an alkali- or aci d-soluble netal froman all oy of
an al kali- or acid- . i nsol uble metal (e.g., nickel, cobalt or both of
them) . 5 and an alkali- or acid-soluble nmetal (e.g., alum num

silicon, zinc or magnesiun) in an alka or an acid. O such
Raney catalysts preferably used is a Raney cat al yst contai ni ng

ni ckel , cobalt or both of them and nore preferably used is a

ni ckel - cont ai eﬂf&e%my asolﬁaf?%ﬂf& alkali, e.g.,| B Hj@rBkeagnbyi gvention,
al so enployabl s a ed Raney catalyst obt'ai ned by nodifying a

Raney = Stk okh péfﬁ&i‘fexré’éaf dEtalesntacl g gi kel and

cobalt or in t e presence of a netallic oxide except ni ckel oxi de

and cobal t OX'%%boB'%‘Ee”BQ' %hffg%gé earth mddake! drs anﬂn%lﬁxaﬂB' Exeft Ra”ey

ni ckel having been iTon and/‘or chrom um

the present i eﬁétgae%gﬁégﬁtéf ney %t RSV, abovecatq,hgs%mbﬁagrgﬁerably

carried out by a ys I'n a solven

hydrogen a§mOSHICTGsca1 s added agﬁlﬁh@hgt haen S48 1BaReY 1 Cahsyst Lo be
regenerated by Corft ydr ogén-in recovery of the
above activat IS?sor]]o O];netlrg} tRaneng%agi}ysa 1 to 100 % by weight, based on

the amount of the catalyst, though it depends on the
regeneration conditions; |
The activation treatment and the regeneration

10 treatment of the Raney catalyst may be contiﬁuously
carried out with feeding a hydrogen gas or a hydrogen-
containing mixed gas under pressure to the system, or
they may be batchwise carried out in the system
pressurized with a hydrogen gas.

15 Examples of the solvents include alcohol solvents,
ether soivents of aliphatic and alicyclic hydrocarbons,
and saturated aliphatic and alicyclic hydrocarbon
solvents. These solvents can be used singly or in
combination of two or more kinds. A mixed solvent

20 containing one or more of these solvents and another
solvent is also employable. Of these, preferable are
solvents containing alcohol solvents (e.g., a solvent
containing methanol), and pérticularly preferable is
methanol. There is no specific limitatioﬁ on the amount

25 of the solwvent used, but the amount thereof is in the



which is used for preparing a cyano group-containing 25 nethylamne from
an aromatic dinitrile. 10 .
In the present invention, Regeneration of the Raney catalyst is _
preferably carried out by treating the Raney catalyst in a solvent, in
t he presence of an alkali, and IE a hydrogen at nosphere. 5 In
the activation treatnent and the rege gratlon treatnent, the hydrogen
partial pressure is in the range of usually 0.05 to 100 kg/cn2,

preferably 0. kangeb@f usuak@{cai €6ri;0@6‘%ﬁ%§s %i%‘&;e %%ang%fyﬁ emis

in the range of usually 0 to 250 [e

tenperature (i2 €o 568 pare5 beridQnt O 120%d & HCoarkf iby;%?/iglelgsg¥drogen

partial pressure is |ess than 0.1 kg/cn®, particu han 0. 05

kg/cn, or if theer k8 ure is |ower than room tenperature,
pgrticularly hiee Fﬁﬁ%r tﬁgﬁygé[err]c, the effects of the activation

treatment 15 ( hysleogeesbact Tenld OIS SN EALLO; LregLent are

lowered. |f the hydrogen partial pressure 1s-nore
particul arsy %EI%HEQ‘QEiPIQOt Q/ fme%; r<:1aitaq|.rystf cta%e be made shorter as

the pressure (hydrogen partial pressure) is increased,
and it tends to become longer as the pressure is
decreased. For example; when the pressure (hydrogen
partial pressure) is 50 kg/cm2?, a period of about 10

10 minutes is necessary. When the pressure is 1 kg/cm2, a
period of about several tens hours is necessary.
However, the.time varies depending on the type of the
Raney catalyst.to be activated or regenerated, the
conditions, and the type and the amount of alkali addea

15 in the regeneration treatment.

Preparation of cvano dgroup-containing aromatic
methylamine from aromatic dinitrile

In the present invention, an aromatic dinitrile is
subjected to hydrogen reduction (hydrogenation) in the
20 presence of the activated Raney catalyst mentioned above
to prepare a cyano group-containing aromatic
methylamine.
Firstly, the aromatic dinitrile subjected to the

hydrogenation treatment is described below.

25 . Aromatic dinitrile



tenperature is higher than 200 [err]C, particularly higher t han 250
[err]C, 'a dianmi ne wherein two nitrile groups of the 20 aromatic diam ne

are both hydrogenated is produced in a | arge anount, or the activity
of the catalyst is | owered, whereby the yield of the cyano

gr oup- cont ai ni ng aromatic nethyi n1ne may be decreased. In
the regeneration treatnent of the Ran 3 catalyst, further, it is
necessary to add an aIkaIi preferably an inorgani c al kal
€.g., a hydroxide Aaromatel §ERML A A AL Ald@lin MilAlingeniibydigxi de or
a carbonate of &n alf?a earth netal, or amonia, to exert

regeneration gf fc%(l\’nﬁ)%un swﬂg§g 9‘8 al?f)\@?%%%eerg% ¥ondea tBergbkali

added is in the tarnge o usua % by wei ght, preferably

0.1 to 100 % hy-oppirglt ’rlhasﬁgeogubstltﬁﬁﬁ‘dthfﬁrﬂl@ sy Iiv=ct hough i t
depends on the regenération conditions. he activation

treatment and the Jogenelati-otne 10rohl €A Pilgd iddiud i pehdbabyst may be

conti nuously

S ring, a naphthalene ring and an anthracene ring. One or
more of these aromatic rings may be bonded in the form
of a chain (e.g., biphenyl), and the residual hydrogen
atoms bonded to the aroﬁatic rings may be substituted
with halogen atoms, alkyl groups (preferably having

10 about 1 to 5 carbon atoms), alkoxy groups (preferably
having about 1 to 5 carbon atoms) or the like. Of the
aromatic dinitriles, preferable are those having one
benzene ring or one naphthalene ring, and more
preferable are dicyanobenzene and dicyanonaphthalene

15 each of which has only two nitrile groups as
substituents.

Examples of the aromatic dinitriles prefgrably used
include: |

dicyanobenzenes, such as phthalonitrile,

20 isophthalonitrile and terephthalonitrile; and |

dicyanonaphthalenes, such as 1,3-
dicyanonaphthalene, 1,4—dicyanonaphthalene, 1,5-
dicyanonaphthalene, 1,6-dicyanonaphthalene, 2,3-
dicyanonaphthalene, 2,6-dicyanonaphthalene and 2,7-

25 dicyanonaphthalene.



carried out with feeding a hydrogen gas or a hydrogen- cont ai ni ng

m Xxed gas under pressure to the system or they nmay be batchw se
carried out in the system " pressurized with a hydrogen gas. 15
Exanpl es of the solvents include al cohol solvents, et her sol vents of
ali phatic and alicyclic hydrocarbons, and saturated aliphatic and
alicyclic hydrocarbon sol vents. %%ese sol vents can be used singly or
in conbi nation of two or nore kinds. A m xed solvent 20 containing
one or nore of the?g SREYEN S AN ARRENChrefera®®EVERE 1S al SO enpl oyabl e.
O these, preferable are - sol vents~contai ning al cohol solvents (e.g., a
sol vent b ha; sheu I s odSe

met hanol . Theﬁge%éiﬁ%ﬂgﬁ% f %El{ﬁlhﬁl%fai% flg'ﬁ:&%%%t hgaaﬁsgﬁﬁﬁ%éﬁ%hﬁhlee sol vent

d, but th t s inth . . .
li;e - ranggﬁgg Hgsﬂ%{?}%ﬁ%ﬁ%&ﬂ%ﬁo gélr ttsl,l_ ebﬁn\‘/\r/eelngﬁ??’p?%?earl% Iflaytlc 2 to
200 parts ¥ ¥Ehalk01 03880 B ALY JELUIEuGhes 1n abBELLB Yo Catal VSt

The period of t11e heces vat n

S the above-mentioned two nitrile groups. Examples of the
substituents include halogen atoms, such as fluorine and
chlorine; alkyl groups (preferably having about 1 to 5
carbon atoms), such as ﬁethyl'and ethyl; and alkoxy
groups (preferably having about 1 to 5 carbon atoms),

10 such as methoxy and ethoxy. Specifically, 2-
éhloroterephthalonitrile, 2~chloro-4-
methylisophthalonitrile or the like is also employable.

Hydrogenation of aromatic dinitrile

Preferred conditions'of the hydrogen reduction

15 (hydrogenation) reaction of the aromatic dinitrile are
described below.

As the Raney catalyst, at least one of the
adtivated Raney catalyst and the regenerated Raney
catalet mentioned above is used. The activated Raney

20 catalyst is used in an amount of usually 0.1 to 10 % by
weight, preferably 0.5 to 5 % by weight, based on the
aromatic dinitrile subjected to hydﬁogenation (hydrogen
addition), and the regenerated Raney catalyst is used in'

an amount of usually 0.1 to 50 % by weight, preferably



5 regenerating the Raney catal yst can be nade shorter as t he
pressure (hydrogen partial pressure) is increased, and it tends to
becone | onger as the pressure is decreased. For exanple, when the
pressur.e (hydrogen partial pressure) is 50 kg/cnferr], a period of
about 10 10 mnutes is necessary. f%en the pressure is 1 kg/cn2, a

peri od of about several tens hours is TMecessary. However, the tine
vari es depending on the type of the Raney catal yst to be activated or

regenerated, phe to 20 F0BdIdd YL, Badedhent ¥he aremhbecadDiirOfe al kal
added 15 in the regeneration treatnent. Preparati on of cyano

group- cont ai Nk{ig86088 £& hydrogenation (hydBbB¥hagRAStiseM aromatic
dinitrile In the present invenftion, an aromatic dinitrile is

subj ected to hydr %ﬁenreqélca&ma(éa@r@%%abawyge kh8/020tnr esence of the

activated Raney catal yst nentioned above O prepare a cyano

0 o, oL ESHREOELA ey cABHMS T Sgen 1n e BoES! il
described£§elgwhyaa§ group-containing aroma%&%nﬁgkﬁy§5Hiﬁéi% erein
only one of the two nitrile groups of the aromatic
dinitrile is hydrogenated can be obtained in a high
yield. If the Eotal emeunt of the catalysts is less
than 0.1 % by weight, the rate of reaction becomes
10 markedly slow. If the amount of the activated Raney
catalyst exceeds 10 % by weight, a diamine wherein the
two nitrile groups of the aromatic.dinitrile are both
hydrogenated tends to be produced in a large amount, and
thereby the yield of the cyano group-containing aromatic
15 methylamine is decreased. Even if the total amount of
the Raney catalysts exceeds 70 % by weight based on the
aromatic dinitrile subjected to-hydrogenationl(hydrogen
addition), the rate of reaction hafdly varies and no
conspicuous difference in the yield of the cyano group-
20 containing aromatic methylamine is-observed, in
comparison with the case of the total amount of 70 % by
welght.
In the present invention, in order to increase the
vield of the cyano group—eontaining aromatic

25 methylamine, at least one of iron, iron oxide and iron



13 : The aromatic dinitrile for use in the invention is - a
conpound wherein two of hydrogen atoms bonded to the aromatic ring are
substituted with nitrile groups (Nerr]C ). Exanples of the aromatic
rings innclude a benzene 5 ring, a naphthalene ring and an anthracene ring.
One or nore of these aromatic ri ﬁs may be bonded in the form of
a chain (e.g., biphenyl), and the resftdual hydrogen atons bonded to
the aromatic rings nay be substituted wi t h hal ogen atons, al kyl groups

(preferably hayhrgxid cahomé d1idved G N ;ﬁ'te%%&l:’ 5?%&?{?{?2&93@ he

(preferably havi ng about 1 to 5 carbon™at

aromati ¢ di ni gekhgatelr REREAN.L AR5 o&a%h%grgagnerategeﬁéﬁ ring or

one napht hal ene ring, and nore preferabl e are~di cyanobenze and

d
diCyanonaphth%EEQQySESiﬁggﬂbcﬁyd%Bééﬁ%?%%npQ%&CEWBEPEErLh 5 &S

&t
substituents. : anpl'es 0 e aromatiC n!tr!ges preferably used
I ncl ude: ai itrg%gyanobenzenes, such as phthalonitrile, 20
isophthalonitrlPe and terephthalonitrile; and

di cyanonapit hal eneg, . 5Ushs 85¢ 1% iron, iron oxide and iron hydroxide

preferably used include electrolytic iron, reduced iron,
ferrous oxide, ferric oxide, iron oxyhydroxide, and iron
supported on carriers (é.g., iron supported on alumina,
iron supported on silica). The iron, iron oxide and

10 iron hydroxide allowed to be present are used in the
total amount of usually 0.01 to 200 % by weight (in
terms of iron component in case of iron supﬁorted on
carrier), preferably 0.1 to 100 % by weight, based on
the amount of the Raney catalyst.

15 When the iron, iron oxide and iron hydroxide are
used in the total amount of the above range, a cyano
group-containing aromatic methylamine wherein only one
of the two nitrile groups of the aromatic dinitrile is
hydrogenated can be obtained in a high yield. If the

20 total amount of the iron, iron oxide and iron hydroxide
is less than 0.01 % by weight based on the amount of the
Raney catalyst, the effect of the yield improvement is
not exerted. Even if the iron, iron oxide and iron
hydroxide are allowed to be present in the total amount

25 of more than 200 % by weight, no conspicuous difference



di cyanonapht hal ene, 1, 4-di cyanonapht hal ene, 1, 5- di cyanonapht hal ene,

1, 6-di cyanonapht hal ene, 2, 3- di cyanonapht hal ene,

2, 6- di cyanonapht hal ene and 2, 7- 25 di cyanonapht hal ene. o

14 . O these, particularly preferable are i pht[;alonltrllle,n

| sophthalonitrile and terephthal onitr of the di cyanobenzenes. _
{hepinvention, the aromatic din|¥?|le may further have substituents in

addition to 5 the above-nentioned two nitrile groups. Exanples of the

hl ori ne;
substituents iinckhdeyhal@gen & Brarss d%%éEbﬂﬁéhﬂgn "Gro ati ,
al kyl groups (preferably having about %&. cargon a such as

met hyl and et hgkhyaasliné kKPX Yobservd,04RsS %%EE@B' ¥i PRV 5[1]&9 @%&m g 1o S

carbon atons), 10 such as methoxy and ethoX pecl frea

hthalonltrlle or the
chl or ot er epht kakoBbtsi | Smown€ MO % by welBhRY! | SOP
li ke is al so enpl oyabl e. ﬁ&ggbgenatlon of aromatic

dinitrile InP{ﬁéeﬁ#égbdgﬂyyfahQQ%a El&?r.Pygﬁ gen feduction 15

(hydrogenation) reaction of the aromatic dini
S dinitrile, a solvent can be generally employed.

Examples of the solvents preferably used include alcohol
solvents, ether solvents of aliphatic and alicyclic
hydrocarbons, and saturéted aliphatic and alicyclic
hydrocarbon solvents.

10 P These solvents can be used singly or as a mixed
solvent containing any of these solvents. Preferably
used are alcohol solvents or mixed solvents containing
alcohol solvents. Particularly preferably used is
methanol.

15 The solvent for use in the hydrogenation reaction
of the aromatic dinitrile does not always need to be
identical with the solvent for use in the activation
(hydrogen treatment) or the regeneration of the Raney
catalyst, but if the same solvenf is used for the

20 activation or the regeneration of the catalyst and for
the hydrogenation reaction of the aromatic dinitrile,
there is a great advantage in that replacement of the
solvent is unnecessary.

The solvent is used in an amount of usually 1 to 30

25 parts by weight, preferably 1.5 to 10 parts by weight,



descri bed bel ow. As the Raney catalyst, at |east one of the
activated Raney catal yst and the regenerated Raney catal yst menti oned
above is used. The activated Raney 20 catalyst is used in an amount of
usually 0.1 to 10 % by wei ght, preferably 0.5 to 5 % by weight, based
on the aromatic dinitrile subj ecigd to hydrogenation (hydrogen
addition), and the regenerated Raney talyst is used in an anount of
usually 0.1 to 50 % by wei ght, preferably

15 013 (Rl Uniy YLDy DEORE Ok WS BLBIRLLELLS'AET |

subj ected to hydrogenati tion

activated Rangﬁgﬁﬁkghgﬁéda?g{gf thq%ﬁﬁ?ébﬁﬁ gﬁgﬁgggd Raney catal yst is used

in the above a a cyahb %ﬁ romatic methyl am ne
wherein only qne nitrile grqups qof the aromatjc

dinitrile is hydrogengﬁédéggﬁé%\g YBIH HEE i ARaCRPGR O TegtrAtn $idg ne
g?tfgagg?gﬂtbg%ﬁkggo%agghygﬁgré§§lfﬁﬁ%ove se gggigi%y?bgg gfiargf the raFe
S5 preferably an inorganic alkali, e.g., a hydroxide or a

carbonate of an alkali metal or a hydroxide or a
carbonate of an alkali earth metal, or ammonia can be
added in the hydfogenation.reaction of the aromatic
_dinitrile. The amount thereof depends on the reaction

10 conditions, but for example, a hydroxide of an alkali
metal is used in an amount of usually 0.01 to 200 %.by
weight based on the amount of the catalyst.

'In the present invention, the hydrogenation

reaction of the aromatic dinitrile can be carried out at

15 a temperature of usually room temperature (15 to 25 °C)
to 200 °C, preferably 50 to 130 °C. Under the
temperature conditions of lower than room temperature, a
sufficient rate of the hydrogenation reaction is not
obtained. Even if the hydrogenatioﬁ reaction is carried

20 out under the temperature conditions of higher than 200
°C, no conspicuous superiority in the reaction rate, the
yvield and the selectivity is observed. The pressure in
the hydrogenation reaction is desired to be in the range
of usually 1 to 100 kg/cm?, preferably 2 to 30 kg/cm?, in

25 terms of hydrogen partial pressure.



10 markedly slow. If the anount of the activated Raney cat al yst
exceeds 10 % by wei ght, a diam ne wherein the two nitrile groups of
the aromatic dinitrile are both hydr ogenated tends to be produced in a
| arge anount,, and .thereby the yield of the cyano group-contai ning
aromatic 15 nethylamne is decreasegg Even if the total amount of

t he Raney catal ysts exceeds 70 % by viei ght based on the aromatic
dinitrile subjected to hydrogenati on (hydrogen addition), the rate of

reaction hardly vagh&Shiifodh gas foRNERECHAUEhE FHEERPTEN i doddhtot el d of
the cyano group- 20 containing aromatic nethylamne is observed, in

conparison wi thothe £asg OF B ofigh FRYRY, OhndOtiebiydro eﬂfﬁégu'

In the present I nvention, In order to increase the yi el d t he cyano

gr oup- cont ai nj0g ApARRLL Candthe  RIY S3MFAS: 8! ikeaﬁgﬁggenaf iron, iron

oxi de and iron ‘hydr oxi de can

be allowed to Q@t@éﬁiﬁ?t iAPORIANA M thd B arogena®ibhVabade RaNEY Bt al yst

and/or the regenerated Raney catal ySt in the hydrogenation reaction
of the aeratE§ample, an inert gas may be contained.

It is desired ﬁhat the hydrogenation reaction is
completed at the time when the hydrogen is absorbed by
the reaction system in fhe theoretical amount or
thereabout, namely 100 to 120 % of the theoretical

10 amount, preferably 100 to 110 % thereof.

Through the hydrogenation reaction of the aromatic
dinitrile, only one of the two nitrile groups (N=C-) of
the aromatic dinitrile is converted to "HyN-H,C-"
(aminomethyl group) in high efficiency, and a cyano

15 group-containing aromatic methylamine having one nitrile
groupland one aminomethyl group can be obtained..

In the preéént invention, the conversion ratié of
the aromatic dinitrile varies depending on the type of
the catalyst, etc. and is not decided indiscriminately,

20 but it is usually not less than 90 % by mol, preferably
not less than 95 % by mol, and the yield of the cyano
group-containing aromatic methylamine is usually not

less than 70 %, preferably not less than 75 %.

25 EFFECT OF THE INVENTION



dinitrile. 5 Exanples of the iron, iron oxide and iron hydroxide

preferably used include el ectrolytic iron, reduced iron, ferrous
oxi de, ferric oxide, iron oxyhydroxide, and iron supported on
carriers (e.g., iron supported on alum na, i ron supported on silica).

The iron, iron oxide and 10 iron hygboxide allowed to be present are used
in the total ampunt of usually 0701 to 200 % by weight (in
terms of iron conmponent in case of iron supported on carrier),

preferably 0.1 to A88-210gVed Hte RAERALOInventiohCngdPHgénof the Raney
catalyst. 15 When t%e Iron, 1ron oxide and iron hydroxide are

used 1n the ! olalcRIBHNbE Ofnd NEr SRANE: (AMITriA LYRN Barr cqdbERLEONt AT NI N
aromati c nmethyl'amne wherein only one of'f%e two nitrile groups of the
aromatic dini thi rb?en e oBVEL OpENA! e LA R ORLRLReHANrANG, 0N yield. 1T
the 20 total anbunt of the Iron, 1ron oxide and iron ﬁydrOX| e IS

Lhe ef Toct of SPRELFPE (BFREPEIER, ardy AL bk Bptas 1nd8'FY TR Von

the effect of rove not exer
i ron oxide-and i.ron, . roxi de .are all owed r nt.in_ihe tota
amunt 25 o SRR, n BYERRY el ters Bk SoRRs Rt it e o

and/or cobalt) and the regenerated Raney catalyst

(preferably Raney catalyst regenerated in a solvent in a
hydrogen atmosphere and.in the presence of an alkali and
containing nickel and/or cobalt) in the below-described

10 amount, particularly preferably in the presence of the
above Raney catalyst and at least one of iron, iron
oxide and iron hydroxide in an amount of 0.1 to 100 % by
weight based on the Raney catalyst, whereby the aromatic
dinitrile is reacted at a high conversion ratio under

15 the conditions of a low temperature and a low pressure,
with restfaining production of a diamine wherein two
nitrile groups of the aromatic dinitrile are both
hydrogenated. In the hydrogen reduction of the aromatic
dinitrile, the activated Raney catalyst is used in an

20 amount of preferably 0.1 to 10 % by weight, more
preferably 0.5 to 5 % by weight, based on the aromatic
dinitrile, and the regenerated Raney catalyst is used in
an amount of preferably 0.1 to 50 % by weight, more
preferably 0.5 to 20 % by weight, based on the aromatic

25 dinitrile. By the above hydrogenation, a cyano group-



17 . in the yield of the cyano group-containing aromatic

met hyl ani ne i s observed, in conparison with the case of the tota
anount of 200 % by wei ght. In the hydrogenation reaction of the
aromati.c 5 dinitrile, a solvent can be generally enpl oyed.

Exanpl es of the solvents preferably fd I ncl ude al cohol sol vent s,

et her solvents of aliphatic and alic;§ e hydr ocar bons, and sat urated
al i phatic and alicyclic hydr ocar bon sol vents. 10 These

are al cohol solvents or m xed

S0l vent s cont gl Aeri1e GPLEINY s SANENarRY LaGUbE' bepkebar ably used is

sol vents can .Si.n . : v . . any of
t hese SolVent?sngégﬂérgbgtghéﬁlé“Wﬁﬁgyfﬁﬂine wherg®hV Aty Cont abAi #igk

nmet hanol . 1 r-use 1 n the hydrogenation reaction

of the aronatéf in&giéle does not al ways need to be identical with
the solvent for9ds€ Tn the activation (hydrogen treatnment) or the
regeneration of the Raney catalyst, but if the sane solvent is used

for the 20 activation or the regeneration of the catalyst and for
t he hydroqgnation reaction of the aro%&%&%Lginitrile,

The present invention is further described with
reference to the following examples, but it should be
construed that the inveﬁtion is in no way limited to
those examples.

10 Example 1
Activation of catalyst

To a 500 ml autoclave, 180 ml of methanol and 2.0 g
of a Raney nickel catalyst R-2400 (available from W.R.
Grace Co.) were introduced. Then, stirring and heating

15 of the contents of the autoclave were started at room
temperature (24 °C) under a hydrogen pressure of 5
kg/cn@ (gauge pressure, the same shall apply
hereinafter), and the contents of the autoclave were
maintained at 100 °C for 2 hours. The maximum pressure

20 during the heating was 9 kg/cm?. The contents of the
autoclave were cooled to room temperature. Then, the
catalyst was precipitated and recovered.

defogenation reaction
To a 560 ml autoclave, 180 ml of methanol, 1.0 g of

25 the activated Raney nickel obtained above, 50 g of



there is a great advantage in that replacenent of the solvent is

unnecessary.

The solvent is used in an anmbunt of usually 1 to 30

25 parts by weight, preferably 1.5 to 10 parts by weight,
18 based on 1 part by weight of the substance to be
hydr ogenated (i.e., aromatic dinitrilf%. In the present

i nventi on,

selectivity,

hydr oxi de or @erthth_SPéz@PtE‘@iFe Unch .3 kaljs g%hahmog¥ar8¥9a8§b

carbonate of an a

in order to restrain side reaction and thereby inprove

o a
or a

an al kal i, 5 preferably an inorganic alkali, e.g.
ed in the

kali earth netal, or ammonia can

hydr ogenat i onjheas&i88g of @ﬂgh;Uéygygﬂhg and P%%g%%gh%?étﬂgg é%g) g thereof

depends on the reaction 10 conditions, but

al kal i

wei ght based on the anount of t

henByAr QBRI pressdr226l 98 2k, Lhe a5 ommtigdinitrile can

i nvention, t

oxide of an

Bet ghel gutSEthvd v?eﬁ:@@?:‘é’ift&&{ .allfs B@“li!ﬁﬂagyo%?#??]ﬁg&;/ by

e catalys e present

be carried out at

5

10

15

20

25

hydrogenation reaction of the terephthalonitrile. The
temperature of the system was maintained at 100 °C, and
the flow rate of hydrogen was monitored by a thermal
mass flow meter (manufaétured'by Kojima Seisakusho).
When the amount of hydrogen absorbed reached 105 % of
the theoretical value, the reaction was completed. The
reaction product obtained was cooled to room
temperature. Then, the catalyst was separated and
removed by filtration, and the reaction liquid obtained
was analyzed by a gas chromatography internal standard
method. As a result, the conversion ratio of the
terephthalonitrile was not less than 90 % by mol, the
yvield of p-cyanobenzylamine was 80 %, and the vield of

p-xylenediamine was 5 %.

Comparative Example 1
To a 500 ml autoclave, 180 ml of methanol, 1.0 g of
a Raney nickel catalyst R-2400 (availablé from W.R.

Grace Co.) having been subjected to no activation

treatment (hydrogen treatment), 50 g of

terephthalonitrile and 0.2 g of sodium hydroxide were



15 a tenperature of usually roomtenperature (15 to 25 [err] C to 200

[err]C, preferably 50 to 130 [err]C. ‘Under the t enperature conditions
of | ower than roomtenperature, a sufficient rate of the

hydr ogenati on reaction i s not obt ai ned. Even if the hydrogenation
reaction is carried 20 out under the,4enperature conditions of higher than
200 [err]C, no conspicuous supertority in the reaction rate, the

yield and the selectivity is observed. The pressure in t he

hydrogenat i ons seachhosal S HRSLT Slkid i LAl BBaERAGCor the Alomiiifld y 1 to
100 kg/cnR, preferably 2 to 30 kg/cnferr], 1n 25 Terns of hydrogen parti al
pressure.  of the autoclav tarted at ordiflary t gyt hydrogen
gas for use |ﬁ tﬁeei%%e$ﬁ}%¥$ (ﬁi?lﬁﬂ?r © aalﬁgys %g%d ?%p%%ao i gh

purity, and t{]ﬁd@déggﬁgrr&@efﬂ presdite SN ;3:8?885 Ney Qassqdar as it

exerts no parti uence on the hydrogenation reaction. For 5

s Mo ! ) off Fe:
hyr ogenat | onVERRIRIRCTE TeA iR M shentorREnEPRERRERTIRL T agen | <

absor bed %y temperature of the system was maintained at 100 °C, and

the flow rate of hydrogen was monitored. When the
amount of hydrégen absorbed reached 88 % of the
theoretical value, the érogress of tﬁe reaction stopped.
Then,.the reaction liquid was cooled to room

10 temperature. 2As a resﬁlt, unreacted terephthalonitrile
remained in the reaction liquid. The unreacted
terephthalonitrile was removed by filtration together
.with the catalyst, and the reaction liquid obtained was
analyzed by a gas chromatography internal standard

15 method. As a reéult, the yield of p-cyanobenzylamine

| was 47 %, and the yield of p-xylenediamine was 2 %.
From the weight of the terephthalonitrile filtered and
the analysis of the reaction liquid by the gas
chromatography internal standard method, the cqnversion

20 ratio of the terephthalonitrile proved to be 68 % by

mpl.

Example 2

Regeneration of catalvst



[ [ [ - thereabout, nanely
the reaction systemin the theoretical anount or ,
100 to 120 % of the theoretical 10 anount, preferably 100 to 110 %

t her eof . Through t he hydrogenation reaction of the aronmatic
dinitrile, only one of the two nitrile groups (N[errlC—) of _ thehI
aromatic dinitrile is converted to ";%frr]N-H[err]C- (am nonet hy
group) in high efficiency, and a cya 15 group-containing aronmatic o
met hyl am ne having one nitrile group and one ami nomet hyl group c?n e
obt ai ned. To d r50eIPLASRY akBY €REHOfy %Femé; 4T A L0 OF
the aromatic dinitrile varies dependlng on the type 0 cataly

it _i.s usual not | ess
etc. and is ol deciser Rabiys GOREAALEL Ny sPnatillg }Sebén ‘éagg% -

he yield
than 90 % by nol, preferably not t
of the cyano hydrogﬁﬁaﬁldﬁkaﬁb FBH QEOEE£%§h€ﬁ£{ghéﬁ¥ & Sds er %L!y not

0

| ess than 70 % preferably not |l ess than ,
EFFECT OF TH
%M%ﬂ%lﬂnﬁv grs]t IlgnEx%rny%IIL%gJe and recovered by

According to the present
5 separation after completion of the reaction, and 0.2 g

of sodium hydroxide were introduced. Then, stirring and
heating of the contents'of the autoclave were started at
room temperature (24 °Cf'under a hydrogen pressuré of 5
kg/cm?2, and the contents of the autoclave were

10 néintained at 100 °C for 2 hours. The maximum pressure
during the heating was 7 kg/cm?2. Then, thelcontents of
the autoclave were cooled to room temperature.

Hydrogenation reaction
To a 300 ml autoclave containing the regenerated

15 Raney nickel catalyst obtained above, 50 g of
terephthalonitrile was added. Then, stirring and-
heating of the contents of the autoclave were started at
ordinary temperature under a hydrogen pressure of 10
kg/cm? to initiate hydrogenation reaction of the

20 terephthalonitrile. The temperature of the system was
maintained at 100 °C, and the flow rate of hydrogen was
monitored. When the amount of hydrogen absorbed reached
105 % of the theoretical value, the reaction was
completed. The reaction product obtained was cooled to

25  room temperature. Then, the catalyst was separated and



reduction of the aromatic dinitrile is carried out in the presence of
at | east one of the activated Raney catal yst (preferably Raney

catal yst activated in a 5 solvent in a hydrogen atnosphere and contai ni ng
ni ckel .and/or cobalt) and the regenerated Raney catal yst

(preferably Raney catal yst regener ateg in a solvent in a hydr ogen

at nosphere and in the presence of an $kali and cont ai ni ng ni ckel

and/ or cobalt) in the bel owdescribed 10 -anount, particularly preferably
in the presen . ﬁggy Ray t .and f iron,
iron oxi%§m§%8&r§ nfh§troxf%3 in%gﬁighgﬁﬁ?E3§B0}%&?%&i%%t96§;9

wei ght based on_th t al , q9¥ : i ingtrile is
reacted at a Rrgh can ggél%}% dr@a%?% cl}'}r?gﬁa gggﬁ{gg'ggﬁ%lhé}oﬁga% ]ZK'PI ow
tenperature and l.ow pr.ess Wi .rai ol pr.ed ion of a

di am ne wher ef“ﬁtm‘ Bs %i é:glflet’grt&epftogf‘;et%%éogr %Iﬁlg'tg‘f)cggi ﬁlﬁ%ri | e are both
hydr ogenated. _In t hydr ogen, reducti gn .of the_ar i dinitrile, the
acti vated Rangfrggpgpﬁi?nf‘grﬂjs%d@% Ihcﬁt 155 §%€n?g§% %Ye?%lr'ab#@éo. 1 to 10
% by wei ght, nqgr preferably 0.5 to 5 %hy weight,.based, on the
aromati c s Y&PSrFit PE| BT CHARCRPFRAY LRETS éﬂa@d%%aﬁ‘eyat%at §P§s¥l?%8u%%d in

an anount of preferably 0,1 to 50 % by weight, nore preferably 0.5 to
20 % by wei ghPXH4EBEIHAMLRR WRdHmat% ¢

Comparative Fxample 2

Regeneration of catalvst

10 Regeneration of a catalyst was carfied out under
the same conditions as in Exémple 2, except that sodium
hydroxide was not introduced.

Hydrogenation reaction
Hydrogenation reaction of terephthalonitrile was

15 carried out in the presence of the catalyst obtained
above under the same conditions as in Example 2. The
reaction product was cooled to room temperature. Then,
the catalyst was filtered out, and the reaction liquid
obtained was analyzed by a gas chromatography internal

20 standard method. As a result, the conversion ratio of
the terephthalonitrile was not less than 99 % by mol,
Eut the yield of p-cyanobenzylamine was 63 %, and the

vield of p—xYlenediamine was 6 %.

.25' Example 3



25 dinitrile. By the above hydrogenation, a cyano group-

21 contai ning aromatic net hyl am ne wherein only one of the t wo
nitrile groups is hydrogenated can be prepared in a hi gh yiel d. 5
- EXAMPLE : The present invention is further described with
reference to the_folIomﬁng'exanples,&ﬁgt It should be construed that
the inventionis in no way limted t those exanples. 10 Exanple 1

Activation of catalyst To a 500 ml- aut ocl ave, 180 m of nethano

and 2.0 g of a Raney nic | yvs vail able fromWR.
Grace Co. ) ‘were introduced. T?%%Q&%?%gééﬁg%%%gg¥%? ing 15 of the contents

24 C d
nycr ogen pr eseure BrCEeiot Gia Biyns. vapEREF L Gt hada] pply

herei nafter), and ng_ggnec]%)nagsentl_isEg{]c ttiee _aLgt ocl ave were

Regeneration of catalvst
5 Regeneration of a catalyst was carried out in the
same manner as in Example 2.
Hydrogenation reaction
To a 500 ml.autoclave containing the regenerated
Raney nickel catalyst obtained above, 0.5 g of the
10 activated Raney catalyst and 50 g of terephﬁhalonitrile
were added. Then, stirring and heating of the contents
of Ehe autoclave were started at ordinary temperature
under a hydrogen pressure of 10 ké/cn@ to initiate
hydrogenation reaction of the terephthalonitrile. The
15 temperature of the system was maintained at 100 °C, and
the flow rate of hydrogen was monitored. When the
amount of hydrogen absorbed reached 105 $ of the
theoretical value, the reactionlwas cbmpleted. The
reaction product obtained was cooled to room
20 temperature. Then, the catalyst was separated and
removed by filtration, and the reaction liquid obtained.
was analyzed by a gas chromatography internal standard
method. As a result, the conversion ratio of the

terephthalonitrile was not less than 99 % by mol, the



mai ntai ned at 100 [err]C for 2 hours. The maxi mum pressure 20 during the

heati ng 'was 9 kg/cnR2. The contents of the aut ocl ave were cooled to
room tenperature. Then, the catal yst was precipitated and recovered.
Hydr ogenati on reaction To a 500 m autoclave, 180 m of

met hanol, 1.0 g of 25 t he activat %,Raney ni ckel obtai ned above, 50 g of
22 terephthalonitrile and 0.2 of sodi um hydr oxi de were
i ntroduced. Then, stirring and heating of the contents of the

aut ocl ave werg, rted. rdi er.atu uager, 5 rrogen
pressure of 1361% conédq %E(ia%o%eg.? gxaﬂlgggyeg%%gz%a%i oarllné eact iy&%llg%/ q’tf(rjle
terephthalonitrile. The . te rature of the system was maintained at
100 [err]C, Y eneé%%ﬂgqﬂ 3®sr§F§'of hydrogen was nonitored by a thermnal

mass flow nmeter (manufactured by Kojima Sei sakusho). _ When t he anount

of hydrogen absorbed reached 105 %of 10 the theoretical value, the

reacti on was gonpleted. The reacti on product obtained was cooled to
. room teﬁﬁ%ﬁ%ﬁ%#g Then, the catal yst was separated and

5 Activation of catalvst
Activation of a catalyst was carried out in the
same manner as in Example 1.
derogeﬁation treatment
Together with 1.0 g of the activated Raney nickel
10 catalyst obtained above, 0.2 of reduced iron; 50 g of
terephthalonitrile and 0.2 g of sodium hydroxide were
introduced in the same manner as in Example 1, and
hydrogenation reaction of the terephthalonitrile was
carried out under the same conditions as in Example 1.
15 The reaction product was cooled to room temperature.
Then, the catalyst and the reduced iron were filtered
out, and the reaction liquid obtained was analeed.by a
gas chromatégraphy internal standard method. As a
result, the conversion ratio of the terephthalonitrile
20 was not less than 99 % by mol, the yield of P
cyanobenzylamine was 85 %, and the yield of p-

xylenediamine was 4 %.

Example 5 -

25 : Regeneration of catalyst



renmoved by filtration, and the reaction liquid obtained was anal yzed
by a gas chromat ography internal standard 15 nethod. As a result, the

conversion ratio of the terephthalonitrile was not | ess than 90 % by
nol, the , yi el d of p-cyanobenzyl am ne was 80 % and the yield of

p- xyl enedi am ne was 5 % 20 Conp%g$tive Example 1 To a 500 m
autocl ave, 180 m of nethanol, 1.0 g a Raney nickel catalyst R-2400

(avail able from WR Grace Co.) having been subjected to no activation

{reatment (hydrogep egadmmfwaumc ¢ 189 &efspﬂé@ﬁmtuﬂ@gnd 0.2 9

of sodlun1hydrOX|d

ntroduced, Theg. oo e Rl e MpShabls SEBkEN! Sypanyotiofde
el g kol g e b T gl Tl
Lerr] G and reaction of terephthalonitrile and recovered by
S separation after coﬁpletion of the reaction in Example
4, and 0.2 g of sodium hydroxide were introduced. Then,
stirring and heating of the contents of the autoclave
Were started at réom temperéture (24 °C) under a
hydrogen pressure of 5 kg/cm? (gauge pressure, the same
10 shall apply hereinafter), and the contents of the
autoclave were maintained at 100 °C for 2 hours. The
maximum pressure during the heating was 6.7 kg/cm?2.
Then, the contents of the autoclave were cooled to room
temperature.
15 Hydrogenation reaction
To a 500 ml autoclave containing the regenerated
Raney nickel catalyst_obtainéd above, 50 g of
terephthalonitrile was added, and hydrogenatién reaction
of the terephthalonitrile was carried out under the same
20 conditions as in Example 1. The reaction product was
cooled to room temperature. Then, the catalyst and the
reduced iron were filtered out, and the reaction liquid
obtained was analyzed by a gas chromatography internal

standard method. As a result, the conversion ratio of

25 the terephthalonitrile was not less than 99 % by mol,



the flow rate of hydrogen was nonitored. \Wen the amount of hydrogen

absorbed reached 88 % of the theoretical value, the progress of the
reaction stopped. Then, the reaction liquid was cooled to room 10
tenperature. As a result, unreacted terephthalonitrile remai ned in the
reaction |iquid. The unreacted terephthalonitrile was renoved by
filtration together with the catefyst, and the reaction liquid
obt ai ned was analyzed by a gas chronatography i nternal standard 15
met hod. As a result e yle cyanebenzyl agin % and the
yield of p-xyFBRe¥ieht y?nf?tbe%zy)iaﬁ;‘gﬁ Wé ggelghta%? %ﬁ yiel
terephthalonltrlle f%lte ed and 5 %Pe analysis of the reaction liquid by
the gas efrBrRY i 83%arP Strandard nmethod, the conversion 20
ratio of the terephthalonitrile proved to be 68 % by nol .
Exanpl e 2 Regener ati on of catal yst
24 .
Example 6
5 Activation of catalyst

A catalyst was activated under the same conditions
as in Example 1, except that methanol used for_
activation of the_catalysﬁ-was replaced with ethanol.

Hydrogenation reaction

10 Hydrogenation reaction of terephthalonitrile was
carried out under the same conditions as in Example 1.
The reaction product was coolgd to room temperature.
Then, the catalyst was filtered out, and the reaction
liquid obtained was analyzed by a gas chromatography

15 internal standard method. As a result, the conversion
raﬁio of the terephthalonitrile was not less than 99 %
by mol, the yield of p-cyanobenzylamine was'77 %, and

the vield of p-xylenediamine was 5 %.

20 Example 7
Activation of catalyst
Activation of a catalyst was carried out in the
same manner as in Exémple 1.

Hydrogenation reaction



To.a 500 m autoclave, 180 m of methanol, about 1.0 g of a Raney
ni ckel catal yst having been used for hydr ogenati on reacti on of
terephthalonitril e under the sanme conditions as in Exanple 1 and
recovered by 5 separation after conpletion of the reaction, and 0.2 ¢
of sodi um hydroxi de were introduced. _Then, stirring and heating of
the contents of the autoclave were statted at ' roomtenperature (24
[err]C) under a hydrogen pressure of 5 kg/ cn2, and the contents of

t he autocl ave were 0 _maintained at 100.[ : r The maxi num
pressure durf¥rF gt ﬁ&aﬁgéo gglg%wég) ié\%\?ﬁ%ﬁc%magnts of
t he autocl ave werg (ﬁool ed t({) r(%%mt-e erat

er

Hydr ogenat i onSREEEEF At un € ¥™ gBﬁHfE-figﬁ? o2F ot Ec}f)alnrfpe:ll'lenilﬁg t he

regenerated 15 Raney nickel catal yst obtalned ahove f
t er epht hal oni $¥FfREt B ten ,t¥’§'§'PPf" ﬁﬂ;TSn as repl%%%‘?i“ﬁ'gthof t he
contents of the autoclave were started at, rdjnary tenperature under
a hydrogen présephehgtoniftrile. [Ihe-xpackipR; PF&@BChy‘ﬂ?%g%‘?‘é\ﬁ%%ﬁ:or eaction
of the 20 terephthalonitrile. The tenperat ire of thﬁ.ﬁgste&n was

i ed out,

mai nt ai ned® at 200 FERPSRLWIRE t RS o Fartef YAl dBge -
moni t ored. Wen the amount of hydrogen abhsorbed reached 105 % of the
theoretical vah@ethehseaekian o obtained was analyzed by a gas

chromatography internal standard method. 2as a result,
the conversion ratio of the isophthalonitrile was not
less than 99 % by mol, the yvield of m-cyanobenzylamine

10 was 82 %, and the yield of m-xylenediamine was 6 %.

Example 8
Activation of catalyst
Activation of a catalyst was carried out in the
15 same manner as in Example 1.
Hydrogenation reaction
Hydrogenation reaction of terephthalonitrile was
carried out under the same conditions as in Example 1,
except that the amount of the catalyst was varied to 1.5
20 g. The reaction product was cooled to room'temperature.
Then, the catalyst was filtered out, and the reaction
liquid obtained was analyzed by a gas chromatography
internal standard method. As a result, the cdnversion

ratio of the terephthalonitrile was not less than 99 %



conpl et ed. The reaction product obtained was cooled to 25 room
tenperature. Then, the catal yst was separated and

25 renoved by filtration, and the reaction |iquid obtained was
anal yzed by a gas chromat ography internal standard met hod. As a
result, the conversion ratio of the terephthalonitrile was not |ess
than 99 % by nol, the 5 vyield of p-%&anobenzylanine was 77 % and the
yi el d of p- xyl enedi am ne was 5 % Conpar ati ve Exanple 2

Regeneration of catalyst 10 Regeneratiqn of a catalyst carried
ﬁué under by pelsa ec%ﬂ#i%?'fé%nﬁ%gfﬁfgﬁﬁllﬂ? ‘g';’(‘%e?)% %ha%‘wésodi um

ydr oxi de was not i ntrodyced. . Hydr ogenation reaction
Hydr ogenat i on th€a¥ifdf SF PerelfneiaHnG 38 Rad- 15 carried out in the

presence of the catalyst obtained above under the same conditions as
in Exanple 2. The

Reference Example 1
5 To a 500 ml autoclave, 180 ml of methanol, about

1.0 g of a Raney.nickel catalyst having been used for
hydrogenation reaction of terephthalonitrile under the
same éonditions as in Example 1 and recovered by -
separation after completion of the reaction but not

10 subjected to regeneration treatment, 50 g of
terephthalonitrile and 0.2 g of sodium hydroxide were
introduced. Then, stirring and heating of the éontents
of the autoclave were started at ordinary temperature
under a hydrogen pressure of 10 kg/cm? to initiate

15 hydrogenation reaction of the terephthalonitrile. The
temperature of the system was maintained at 100 °C, and
the flow rate of hydrogen was monitored. When the
amount of hydrogen absorbed reached 105 % of the
theoretical value, the reaction was completed. The

20 reaction product obtained was cooled to room
temperature. Then, the catalyst was separated and
removed by filtration, and the reaction liquid obtained
was analyzed by a gas éhromatography internal standard
method. As a result, the conversion ratio of the

25 terephthalonitrile was not less than 99 % by mol, but



reaction product was cooled to room tenperature. Then, t he catal yst

was filtered out, and the reaction liquid obt ai ned was anal yzed by a
gas chromatography internal 20 standard nethod. As a result, the
conversion ratio of the terephthalonitrile was not |ess than 99 % by
nol , but the yield of p-cyanobe | am ne was 63 % and the yield
of p-xylenediam ne was 6 % 25 Ex le 3 . .

26 Activation of catalyst _ Aftlgatlon of a
cat al yst was ryr | _égﬁ NNEer-as, i n e.l. _
Regen)érat I on gl?écafgllcgl)gf v °benﬁé’3§’ﬁ§¥1§ﬁ”%§ %? 951’ c %ﬂ% ¥i&darried
out in the agpl e 2. -

Hydr ogenat i on régct SHHienize thEﬁ gEOO m aut ocl ave containing the

regener at ed Raney ni ckel catal yst obtained above, 0.5 g of the

Reference Ex le 2

5 Activation of catalvst

Activation of a catalyst was carried out in the

same manner as in Example 1;
Hydrogenation reaction
Hydrogenation reaction of terephthalonitrile was
10 carried out in the same manner as in Example 1, except

that the amount of the catalyst wés varied té 0.02 g and
the amount of sodium hydroxide was varied to 0.005 g.
As a result, absorption of hydrogen hardly took place.
The conversion ratio of the terephthalonitrile was less

1S than 1 % by mol.

Reference Example 3
Activation of catalyst

Activation of a catalyst was carried out in the
20 same manner as in Example 1.
Hydrogenation reaction
Hydrogenation reaction of terephthalonitrile was
carried out under the same conditions as in ﬁxample 1,
except that the amount of the catalyst was varied to 10

25 g, the reaction pressure (hydrogen pressure) was varied



10 - acti:vated Raney catalyst and 50 g of terephthalonitrile wer e

added. Then, stirring and heating of the contents of the autocl ave
were started at ordinary tenperature under a hydrogen pressure of 10
kg/cnR to initiate hydr ogenati on reaction of the terephthalonitrile.

The 15 tenperature of the systen1ma§¥galntained at 100 [err]C, and
the flow rate of hydrogen was nonito When t he anount of hydrogen
absorbed reached 105 % of the t heoretical value, the reaction was

compl eted. Thep 5.0 k5AGH OBl eflckeglLALCLyRS S0HE Yo oM, 20

tammaUMe'ﬁa1thecmm St was separa

filtration, apgd gheokeaction liquid obtalned was anal yzed by a gas
chr omat ogr aphy i nternal standard met hod. As a result, the conversion
ratio of the p Ionltr was -n | ess, than 9 |, the
27 yi el d of &pﬁ%rganmo ensy aﬁgr\ﬁagf g£ %ﬁﬁel{lh‘?éail%é? Iédm

p-xyl enedi am Pgoﬁqaéeépeﬁature. Thereafter, the catalyst was filtered
5 out, and the reaction liquid obtained was analyzed by a
gas chromatography internal standard method. As a
resp.lt, the convers.ion ratio of the terephthalonitrile
was not':. less than 99 % by fnol, the yield of p-
cyanobenzylamine was 73 %, and the yield of p-

10 =xylenediamine was 17 %.



e | yst Activation
Exanple:4 5 Activation of cata
of gpcatalys >d out in the sane nmanner as |HTE&anﬂgp
*10¢ ﬂ%ﬂw

[ he acg
enatlo Together with 1.0 g of
ggﬁéggnlckel tai ned above, O. 2dof reduced ntroduced |n
epht hal onitrile and O. 2 g of sodi hydr oxi de were [
Eﬁ; gane manner as in Exanple 1, andléﬂl hydrogenation reaction of the
terephthalonitrile was carried out under the sanme conditions as in

to room tenperature.
Exanple 1. Ighadhis reasinden jRr.oduct was cool ed
Thegp the catal yst and the reduced iron were filtered out, and the

I
reaction liquid obgalngg;w@%egga?ggeﬁrg% y@$§?dﬁﬁ%§§2%gggfﬁﬁ;aphy I nterna

standard nethod. As a resul

terephthalonlééﬂgéanf%gséy%&agggth §§¥i$@ﬂ%$9%gbby ol , the yield of p-

' was 4 %
cyanobenzyl am ne was 9 an n ao of catal I am ne
Exanpl e 5 25ﬂinitrile, said proceegeQ§£ ng, as catalyst a Raney

S catalyst activated by bringing it into contact with

hydrogen in a solvent.

2. A process for regenefating a Raney catalyst,
comprising bringing a Raney catalyst having been used
10 for Preparing a cyano group-containing aromatic
methylamine from an aromatic dinitrile into contact with

hydrogen in a solvent in the presence of an alkali.

3. A process for preparing a cyano group-
15 containing aromatic methylamine from an aromatic
dinitrile, said process using, as a catalyst, a Raney

catalyst regenerated by the pProcess as claimed in claim

2.

20 4. The process as claimed in claim 1 or 3,
wherein the activated Raney catalyst is used in an
amount of 0.1 to 10 % by weight based on the aromatic
dinitrile, and/or the regenerated Raney catalyst is used
in an amount of 0.1 to 50 % by weight based on the

25 aromatic dinitrile.

-
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28 To a"500 m autoclave, 180 m of nethanol, abqut 1.2 g

(total ampunt) of 3 ' !r Il catal yst and t he reqUueHs SHEED HASE BFEN §
havi ng been used ﬂ“mm'um n reaction of terephtHhal oni Rep|lgeegnd
recovered by 5 separatibn Wfter *conpletion of the reaction j
4, and 0.2 g of sodi um hydroxi de were_iLntroduced. Then, stirring and
heating of the contents of the autoclave wer e started at room
tenperature (24 [err]C under a hydrogen pressure of 5 kg/cn2 (gauge
pressure, the sane 10 shall apply hereinafter), and the contents of the
aut ocl ave were maintai ned at 100 [err]C for 2 hours. The maxi num

pressure during th heafj ng_wa the gontents of the
aut ocl ave.were cool ed tg‘h?oBﬁ?ceSS ?%?ﬁ)galéﬁﬁ é‘n C-If-?lm 1 oF 3,

Hydr ogenati on react,i aut ocl ave containing the

r egener at ed h‘rﬁ%ﬁe§hﬁ|EEEtV%E?%t§%He¥ﬂﬁ%g Bﬁv@se§0 G 3f

terephthalonitrile wa n drog on eac on
terephthalonlprNQtwﬁg @anggdg.%tb% %é’ %h cBﬁBPFFbﬁs as in
EXx | 1._ Th

anpt e 5 éiﬂ:%?iaegnagé9ggcéhgﬂfegenerated Raney catalyst is used

in an amount of 0.5 to 20 % by weight based on the

aromatic dinitrile.

6. The process as claimed in any one of claims 1,
10 4 and 5, wherein the activated Raney catalyst is one
obtained by activating a Raney catalyst under the
conditions of a temperature of room temperature to 200

°Cc and a hydrogen partial pressure of 0.1 to 50 kg/cm?.

15 7. The process as claimed in any one of claims 2
to 5, wherein the regenerated Raney catalyst is one
obtained by regenerating a Raney catalyst having been
used for preparing a cyano group-containing aromatic
methylamine from an aromatic dinitrile, under the

20 conditions of a temperature of room temperature to 200
°C and a hydrogen partial pressure of 0.1 to 50 kg/cm?
in the presence of an alkali in an amount of 0.1 to 100

. % by.weightlbased on the Raney catalyst subjected to the

regeneration.

25 _ _ This Sheet Has Been R
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cooled to roomtenperature. Then, the catalyst and the reduced iron

were filter eaction liquid obt ai ned vvas’ammsyg

gas chromat ﬂ“'mmmmwwﬂﬂm standard nmet hod. As a result H%Tbms" BEEN
conversion rati® of "5°% tKe terephthalonitrile was not |ess .'m Cﬁ!f: %@ﬁp

nol , 29 the yield of

p- cyanobenzyl am ne was 83 % and the 3§/6el d of p-xylenediamne was 5 %
Exanple 6 5 Activation of catalyst . A catal yst

was acti vat ed undeé theTﬁ€% ccoensdétlon aimed ?E ?ﬂ%aEéﬁng’ acedﬁéscelﬁt t hat

met hanol used for 1 on o e’cata rep
et hanol nat Qn reactl n
FNdrogenat|ontPeZCtWBﬁr8?nt%?éB%¥ 5 & Ras +° °%%$?|e it linder the
sanme conditiops _as |, The rea tlon oduct cool ed to
room t enper at EVQI xide gfﬁn%f?"ﬁ%d &R £ey§r%ﬁ§§1%f P?&Eéﬁromth t he

reaction

activated Raney catalyst and/or the regenerated Raney

S catalyst.

9. The process as claimed in claim 8, wherein at
least one of iron, iron oxide and iron hydroxide is used
in an amount of 0.1 to 100 % by weight based on the

10 Raney catalyst.

10. The process as claimed in any one of claims 1
to 9, wherein the Raney catalyst is one containing
nickel and/or cobalt.

15

11. The process as claimed in any one of claims 1

to 9, wherein the Raney catalyst is Raney nickel or

modified Raney nickel.

20 12. The process as claimed in any one of claims 1

to 11, wherein the solvent contains an alcohol.

13. The process as claimed in any one of claims 1

to 11, wherein the solvent is methanol.

25
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liquid obt ai ned was anal yzed by a gas chromatography 15 interpal standard

2 RN e e

% and. - the'yi Id’oﬁpxylenedlamne was 5 % 20 Exanphe—
Activation of catalyst Ac ation of a catalyst was carried out
in the sane manner as i n Exanpl

Hydr ogenati on reaction

d [ f h hal L der th

Chme-Sondi 11 ons. acdn e pgepes” a8 e orhga I} any hoef?%#feai ! Foitrile
I d w I tril Th t t | ed

to repriﬁﬁt%%pﬁé atvmeeresl%?ﬁ%ﬁaa?ﬁ' FiPaRiRE CRRES T 17 (47 AFth o2 OF and the

reaction |iquid %al was .ana chr omat ogr aphy internal
standard met HOAEHE St lS°P&1)&1 5]!Oll'lx’crlge and

terephthalonitrile.
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the conversion ratio of the isophthalonitrile was not | ess than 99 %
by nol, the yield of mcyanobenzylamne 10 was 82 % and the yield of

m xyl enedi am ne was 6 % Exanpl e 8 Activation
of catalyst. Activation of a catalyst was carried out in the 15
sanme manner as in Exanple 1. Hydr ogenati on reaction
Hydr ogenati on reacti on of terephthal6ﬁ$trile was carried out under
the sane conditions as in Exanple 1, except that the anmount of the

catal yst was varied to 1.5 20 g. T[&‘%ﬁ&'&i on product was cooled to room
t enper at ur e. Then, the catalys 1 tered out, and the reaction

i qui d obtai ned was, anal yzed b gas chrqmat ogr aph \ i nt er na
standard method. ASPS ‘?%g?ﬁtc ,°%W§‘%&W@P§F‘8ﬁ 24'€6 g’é?‘fbd%fa tFF?'é’cess_

terephthalonitrile was not less than 99 % . )
31 by nbPT PREPITHIH HICYFAS) SFEHOnEPREALRENG B Y bamingy

"comprising hydrogenating only one of the two nitrile

S5 groups of an aromatic dinitrile, wherein the aromatic
dinitrile is reacted at a high conversion ratio using a
small amount of.a catalyst under the conditions of a low
teﬁpérature and a low pféssure to ﬁfepafe a cyano group-
containing aromatic methylamine in a high yield.

10 According to the invention, in the preparation of a
cyano group-containing methylamine from an aromatic
dinitrile, at least one of a Raney catalyst activated by
bringing it into contact with hydrogen in a solvent
(activated Raney catalyst) and a Raney catalyst

15 regenerated by bringing it into contact with hydrogen in
a solvent in the presence of an alkali (regenerated
Raney catalyst) is employed. In the preferred
embodiment, the activated Raney catalyst is used in an
amount of 0.1 to 10 % by weight, preferably 0.5 to 5 %

20 by weight, based on the aromatic. dinitrile, and/or the
regenerated Raney catalyst is used in an amount of 0.1
to 50 % by weight, preferably 0.5 to 20 % by weight,
based on the aromatic dinitrile. The activated Raney
catalyst is preferably a Raney catalyst activated in a

25 solvent in a hydrogen atmosphere and containing nickel



the yield of p-xylenediamne was 5 % Ref erence Exanple 1 5

To a 500 M autoclave, 180 m of methanol, about 1.0 g of a Raney

ni ckel catal yst having been used for hydr ogenati on reacti on of
terephthalonitrile under the same conditions as in Exanple 1 and
recovered by separation after c | etion of the reaction but not 10
subjected to regeneration treatnent, g of terephthalonitrile and
0.2 g of sodi um hydroxi de were i ntroduced. Then, stirring and heati ng

of the conten baide amoGl wakeaSkankedcataOysi nas y tenperature
under a hydr oélécrll/%]r:ecssure of 10 kg cmze to initi a?e 15P§hydr ogenat i on

reaction of tgggFS%%% @l%§é§a inc!(?ecaly-gie t]:'ﬁegeﬁerﬁﬁgﬁeﬁﬁ‘t Hf£n@ind NE System

was nai nt ai ne err ow rat e of hydrogen was

noni tored. W e RNt P d n C % of the
t helor eti cal vggﬂ%{,} fﬁ%a% s;éttgt ion ﬁ?é%m%%?eg.%ﬁ%ggﬁgsiﬁgeggﬁ%ﬁgpr oduct

bt ai ned | ed ' . h
separ at ed- andorouB chlAilig arond Al Hety1BnsFel Broh dn S AL "2 o1 ned
was anal yﬁidcgﬁ{}gﬁgﬁc%ﬁg‘g)‘é S Qm't@} oot 182hdso1vent "R NGk AS @

result, t 3

presence of an alkali.



- |, but
tere hthalonltrll less than 99 _% by nol,
(232 p ﬁumﬂ ﬁﬁmi*‘gbenzg ?m ne W sn.ﬁ@ %EE r'_g‘St BEEW el d of
ef erence .
Rci(?lilg?leghaof cat aI yst Activati 4 . BEP gpvst QEPM@EMEN'P‘SHEET
in the + same manner as.in Exanple 34 _ y of
Hydr ogenati on reaction Hydr ogenation reaction Exhnrlgqi

IHard |5 i ; [ in the sane nanner gs {in
t er epht hal omHat lies Wl irddy iGarsied out in _
excegt ~that the anobunt of the catalyst was varied to (. 0Z-g—ard

[ : [ [ . 005 g. As aresult,
he anmount of sodi um hydroxide was varied to 0.0 : .
;bsorption of hydrogen hardly took pl ace. The conversi on ratro—of—the—I

itri Ref erence Exanpl e
ht hal onitril,e | ess - 15 than 1 % by nol .
%erep BTTAE pRdces SActiVat PSFPEF 125 a?yﬁyano group-containing

aromatic methylamine by hydrogenating only one of two

—

nitrite groups of an aromatic dinitrile, comprising the
following steps
(a) preparing a €yano dJgroup-containing aromatic

methylamine from an aromatic dinitrile using, as a

-
catalyst, a Raney catalyst,
(b} recovering the utilized Raney catalyst,
(c) preparing a cyano group-containing aromatic
methylamine from an aromatic dinitrile using, as a
catalyst, a regenerated Raney catalyst, which is
regenerated by contacting the recovered Raney catalyst
with hydrogen in present of an alkali in a solvent.
~

2. The process as claimed in claim 1, wherein the
Raney catalyst in step (a) is an activated Raney
catalyst, which is previously activated by contacting a

Raney catalyst with hydrogen in a solvent.
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: scarrled out inthe 20 sa ‘
_Act i vation of a cat al yst wa Brar oyenat Fon raactt o REPLACEM[NT SHEET

||n DI"

~Exanpl e 1.

hal onitrile was CQr r-ed—out
re

?ggéogggg}“t?gns E“I“I:mumlﬂymnﬂm except that the a unEi Of ét her*ess
catal yst was variéd to 10" 285 ¢4, the rgaction pressure (EgL?gEg?enﬂ,

was vari ed .
the reaction tenperature was varied to 60 [err]C

tenperature of the system was | owered to roomtenp

| iquid obta| ned was
t he catal yst . MBSTBé|t ﬁ 83 éﬁ“ and h?g}%:?Cthggdgpg WBEKedn Aghe

ht hal onitrile was not
: “eagewg‘i?—ﬁiﬁ Hal et aa it 13 ap tnr phaRmeankas t D % God i he

anal yzed by a

result,

than 99 % by nol

33

romat ogr apﬁfiml

we

yield of p- 5%1%1/' Xyl en}(;:dl amne was 17 %

t based on the aromatic dinitrile, and the
regenerated Raney catalyst is used in an amount of 0.5

to 20$ by weight based on the aromatic dinitrile.

4. The process as claimed in claim 2, wherein the
activated Raney catalyst is one obtained by activating a
Raney catalyst under the conditions of a temperature of
room temperature to 200°C and a hydrogen partial pressure

of 0.1 to 50 kg/cm?.

5. The process as claimed in claim 2, wherein the
regenerated Raney catalyst is one obtained by
regenerated a Raney catalyst having been used in a
process for preparing a €yano group-containing aromatic
methylamine by hydrogenerating only one of two nitrile
groups, under the conditions of a temperature of room
temperature to 200°C and a hydrogen partial pressure of
0.1 to 50 kg/cm® in the presence of an alkali in an
amount of 0.1 to 100% by weight based on the Raney

catalyst subjected to the regeneration.




" What is claimedis’ 1. A process for preparing a cyRag: P —
_Sfoup- cgnt lii nin rmﬂu I gm’ ne by hydrogenating only @Egl‘%‘ft“&%r SHEET
nitrile groups gfl“]ﬂl itrile, conprising the foIIoFAng steps .

(a) preparing a cYyarfo dgrollp-tontaining aromatic nethyl am ne |f rlont @nAis 1999
aromatic dinitrile using, as a catalysig a Raney catalyst, (b)
recovering the utilized Raney catal yst, (c) preparingla cyano

group-conta@ningqqkp%&gdésgnggngfggﬂgaf{éﬂgfgaﬁazrgﬁggFgggiL sing. as

a catalyst, a regenerated Raney cata ysh o ! tLéL e sgiﬁg 13%/
[ d Raney catalyst . wt rogen in fhe pre
o aal | g (SFULEDRC TR GRLARY B i HerEiklae" i cpkrRent

aﬂefgrﬁlithn i SOevegat lyst in step (a) is an activated Raney catalyst,
which is pr %ﬂg?%iﬂ% &&Fﬁﬁ“&d%%f&ﬁ%ﬁ%%caﬂw%at al yst with hydrogen
in a sol vent.

7. The process as claimed in claim 6, wherein at least

one of iron, iron oxide and iron hydroxide is used in an

amount of 0.1 to 100% by weight based on the activated

Raney catalyst.

“—
8. The process as claimed in claim 2, wherein the
Raney catalyst contains nickel and/or cobalt.
9. The process as claimed in claim 2, wherein the
Raney catalyst comprises Raney nickel or modified Raney
nickel.

N

10. The process as claimed in claim 2, wherein the

solvent is one containing alcohol.

11. The process as claimed in claim 2, wherein the

solvent is methanol.
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wei ght based on triIe, ST gener atfeg—Ramey

catal yst is used in an anount of 0.5 to 20% by wei ght badeo onat hee 0gq
aromatic dinitrile. 4. The processz7as clained in cl in12, wherein
t he activated Raney catalyst is one obtained by activati a Raney

catal yst under. theecopdbtioss & 21LETHRE a&Hre jO%Jlm rzoomb @p eratyre to

200[err] C and a hydrogen partial pressure to ‘50 g/cnu

The process ai | qi,m mhereln er at ed Raney
cat al yst ?géﬁagﬁg 0 teﬁ#é} § gtregeﬁ%ra?%% F@B@?gﬂg Pat{ELLRavi ng

been used ig p rin ano group-contai ning aromatic
nethylaninegﬁgpﬁygégéengfégln§n§ ??rSgB Pﬂétﬁﬁﬂﬁlle groups, under the
conditions of a tenperature of room tenperature to 200[err]C and a

hydr ogen partial pressure of

13. A process for regenerating a Raney catalyst,
comprising contacting a Raney catalyst, which has been
used for preparing a cyano group-containing aromatic
_ methylamine hydrogenated only one of two nitrite groups

of an aromatic dinitrile, with hydrogen in a solvent in

the presence of an alkali.
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a t.of 0.1 to

. SN eali in an
0.1 to 50 kg/c M W ﬁ ence of an a _ -~

; catal yst subjected to the| rREPRAPER
26 o) o ghto E!,LHEL! * % claim2, wherein at | east |ope- OP Nﬂ%HEET

36 6. The pr

iron oxide and iron hydroxide is present together with the pc :%gtsglsagﬁy
catal yst. 7. The process as clainmed4in claimé6, wherein fat ? ta e
of iron, iron oxide and iron hydroxide is used in an anDuRt —
by wei ght buketd ds theimedi yated Raney catal yst. 8. Thq proc r
claimed in claim2, wherein the Raney catalyst contains ok and.
cobal t. 9. The process as clainmed in claim 2, _MME{EIH e . y
catal yst conpri ses Raney nickel or nodified Raney nickel.

1. A process for preparing a cyano group-containing

aromatic methylamine by hydrogenating only one of two
ﬁimﬁie- groups of an aromatic dinitrile, comprising the
following steps

(a) preparing a ¢yano group-containing aromatic

L methylamine from an aromatic dinitrile using, as a
catalyst, a Raney catalyst,

(b) recovering the utilized Raney catalyst,

(¢) preparing a cyano group-containing aromatic
methylamine from an aromatic dinitrile using, as a
catalyst, a regenerated Raney catalyst, which is
regenerated by contacting the recovered Raney catalyst

with hydrogen in the presence of an alkali in a solvent.

2. The process as claimed in claim 1, wherein the
Raney catalyst in step (a) is an activated Raney
catalyst, which is previously activated by contacting a

Raney catalyst with hydrogen in a solvent.




10.. The process i i im2, wherein the solvent| iREPLAGEMENT SHEET
cont ai ni ng al COhBE"“‘m“mmmmnmocess as clained in clai mp, fwrerermtire
solvent is netha ‘C L M5+ 34 I 20
REPLACEMENT: SHEET 37 12. The| pfocess as

claimed in claim?2, wherein the aromagirc dinitrile is at |faSt_one of

phthalonitrile, isophthalonitrile and terephthalonitrile. 13. A process
for regeneragingThe RgYcRS ab¥St o1 5 FROPT 15S] NG cONt acting a Raney cat al yst,
whi ch has been used for prepari n% %1 cyanoﬁgrgt]jﬁ-l@on ai Hrbmatiec :

met hyl am nefyohye{ 09enaL;i nly_on f t nitrile groups of an aromatic
dinitrile, with hydrogent?g‘lg’ s% vg(rFTt F75% heNpr FenbBthplaniskiaki .

isophthalonitrile and terephthalonitrile.

13. A process for regenerating a Raney catalyst,
comprising contacting a Raney catalyst, which has been
used for prepa;ing 4 cyano group-containing aromatic
metjrylanﬁjuaby_hydrogenating only one of two nitrile groups -

of an aromatic dinitrile, with hydrogen in a solvent in

the presence of an alkali.



