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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates to a method for
producing an α-aminonitrile by catalytically oxygen-ox-
idizing a tertiary amine with a cyanide by using a cata-
lyst.

Related Art Statement

[0002] In the fields of medicines and material scienc-
es, the necessity for the nitrogen-containing organic
compounds has been more increasing in recent years,
and earlier development of reactions that effectively
construct carbon skeletons with high selectivity in the
nitrogen-containing organic compounds has been de-
manded. An α-aminonitrile is obtained by cyanating car-
bon at a position adjacent to a nitrogen atom of a tertiary
amine through a catalytic oxidation with oxygen. Since
this α-aminonitrile is easily converted to an amino acid
as well as various nitrogen-containing physiologically
active materials, its utility is high.
[0003] It is known that such α-aminonitriles are ob-
tained by employing anode oxidation (J. Am, Chem.
Soc. 91, 4181 (1969), a photo reaction (Tetrahedron
Lett. 31, 4735 (1990), chlorine dioxide (J. Am. Chem.
Soc. 110, 4829 (1988), a benzoiodine xole (Tetrahedron
Lett. 36, 7975 (1995)), or cyane iodine or the like. How-
ever, there are problems that such methods use special
reaction apparatuses, or special reaction reagents that
are difficult to obtain a large amount. Thus, the above
methods cannot be said to be industrially proper meth-
ods.
[0004] On the other hand, the present inventors dis-
covered a method for producing α-aminonitriles by re-
acting tertiary amines with trimethylsilyl cyanide in the
presence of ruthenium chloride and peractetic acid
(Japanese Chemical Society No. 70 Spring Season An-
nual Report 3J247). However, since this method uses
relatively expensive trimethylsilyl and peracetic acid and
gives may byproducts, it needed to be further improved
as an industrially producing method. In view of this, the
present inventors discovered a method for producing α-
aminonitriles from tertiary amines by using cyanides and
hydrogen peroxide both inexpensively and easily avail-
able (JP-A 11-255,729). Although this method can pro-
duce the α-aminonitriles relatively inexpensively, a
method using safe, easily usable and less inexpensively
molecular oxygen without using a peroxide such as hy-
drogen peroxide has been demanded to be developed.
[0005] Bull. Chem. Soc. Jpn. 66, 1297-1298 (1993)
teaches the oxidation of 4-substituted N,N-dimethyl-
anilines with molecular oxygen using a catalytic amount
of iron (III) chloride in the presence of benzoyl cyanide
to give the corresponding N-cyanomethyl-N-methyl-

anilines along with N-methylformanilides.

Summary of the Invention

[0006] Having examined oxidizing agents that are
most advantageous for industrially producing methods
taking safety and economy into consideration, the
present inventors discovered that α-aminonitriles are
obtained by oxidizing tertiary amines with molecular ox-
ygen, and reached the invention based on this discov-
ery. That is, the present invention is to provide a method
for producing an α-aminonitrile, comprising the step of
oxidizing a tertiary amine with oxygen by using a tran-
sition metal catalyst in the presence of a cyanide as
claimed in claim 1.

Detailed Description of the Invention

(1) Tertiary amines

[0007] The tertiary amine for a starting material is a
tertiary amine that is represented by a general formula
R1R2NCH2R3 in which R1 is a phenyl group which may
be substituted, R2 is an alkyl group or a phenyl group
which may be substituted, R3 is a hydrogen atom, an
alkyl group or a phenyl group which may be substituted,
provided that R1 and R3 or R2 and R3 may be bonded
to form a nitrogen-containing ring.

(1-1) Substituting group R1

[0008] As the phenyl group, which may be substitut-
ed, in the substituting group R1 of the compound repre-
sented by the general formula R1R2NCH2R3, mention
may be made of, for example, phenyl group, lower alkyl-
substituted phenyl groups such as 2-methylphenyl
group, 3-methylphenyl group and 4-methylphenyl
group, halogen-substituted phenyl groups such as
2-chlorophenyl group, 3-chlorophenyl group, 4-chlo-
rophenyl group, 2-bromophenyl group, 3-bromophenyl
group and 4-bromophenyl group, lower alkoxyphenyl
groups such as 2-methoxyphenyl group, 3-methoxy-
phenyl group and 4-methoxyphenyl group.

(1-2) R2, R3.

[0009] As the alkyl groups for R2 and R3, mention may
be made of, for example, methyl group, ethyl group, n-
propyl group, i-propyl group, n-butyl group, s-butyl
group, t-butyl group, pentyl group, hexyl group and cy-
clohexyl group. As the phenyl group which may be sub-
stituted, mention may be made of, for example, phenyl
group, lower alkyl-substituted phenyl groups such as
2-methylphenyl group, 3-methylphenyl group and
4-methylphenyl group, halogen-substituted phenyl
groups such as 2-chlorophenyl group, 3-chlorophenyl
group, 4-chlorophenyl group, 2-bromophenyl group,
3-bromophenyl group and 4-bromophenyl group, lower
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alkoxyphenyl groups such as 2-methoxyphenyl group,
3-methoxyphenyl group and 4-methoxyphenyl group.
[0010] As the nitrogen-containing ring which is formed
when R2 and R3 are bonded to each other, mention may
be made of piperidine, pyrrolidine, N-phenyl-1, 2, 3,
4-tetrahydroisoquinoline, etc. As the nitrogen-contain-
ing ring which is formed when R1 and R3 are bonded to
each other, mention may be made of 1, 2, 3, 4-tetrahy-
droisoquinoline.
[0011] As specific examples for the tertiary amines,
mention may be made of N, N-dimethylaniline, N-
ethyl-N-methylaniline, N, N-diethylaniline, N-phenyl-N-
methylaniline, N, N, 4-trimethylaniline, N, N-dimethyl-
4-bromoaniline, N, N-dimethyl-4-methoxyaniline, N-
phenylpiperidine, N-(4-methoxyphenyl)piperidine, N-
phenyl-1, 2, 3, 4-tetrahydroisoquinoline, 6-benzyloxy-N-
phenyl-7-methoxy-1, 2, 3, 4-tetrahydroxyisoquinoline.

(2) Cyanide

[0012] As the cyanide for a starting material, alkali
metal cyanides such as sodium cyanide, hydrogen cy-
anide or trimethylsilyl cyanide can be used. From the
reactivity and economical points of view, sodium cya-
nide is preferably used.
[0013] Although the use amount of the cyanide is not
particularly limited, it is ordinarily 1 to 10 times in mole,
preferably 1 to 3 times in mole as much as that of a sub-
strate (tertiary amine). The cyanide may be used as it
is, or in the form of a solution in which the cyanide is
dissolved in a solvent mentioned later.

(3) α-aminonitrile

[0014] The α-aminonitrile obtained in the present in-
vention is preferably represented by a general formula
R1R2NCH(CN)R3 in which R1 is a phenyl group which
may be substituted, R2 is an alkyl group or a phenyl
group which may be substituted, R3 is a hydrogen atom,
an alkyl group or a phenyl group which may be substi-
tuted, provided that R1 and R3 or R2 and R3 may be
bonded to form a nitrogen-containing ring. Those recited
in the above (1-1) and (1-2) are employed as specific
examples for the R1, R2 and R3.
[0015] As specific examples for the α-aminonitrile of
the general formula R1R2NCH(CN)R3 produced by the
present invention, mention may be made of, for exam-
ple, N-phenyl-N-methylaminoacetonitrile, N-phenyl-N-
ethylaminoacetonitrile, 2-(N-ethyl-N-phenylamino)pro-
pionitrile, N, N-diphenylaminoacetonitrile, N-(4-methyl-
phenyl)-N-methylaminoacetonitrile, N-(4-bromophenyl)
-N-methylaminoacetonitrile, N-(4-methoxyphenyl)-N-
methylaminoacetonitrile, 2-cyano-N-phenylpiperidine,
2-cyano-N-(4-methoxyphenyl)piperidine, 1-cyano-N-
phenyl-1, 2, 3, 4-tetrahydroxyisoquinoline, 1-cyano-
6-benzyloxy-N-phenyl-7-methoxy-1, 2, 3, 4-tetrahydroi-
soquinoline.

(4) Transition metal catalysts

[0016] As the transition metal catalyst used in the
present invention, one or more transition metal catalysts
selected from the group consisting of a ruthenium-
based catalyst, a chromium-based catalyst, a manga-
nese-based catalyst, an iron-based catalyst, a cobalt-
based catalyst, a nickel-based catalyst and a palladium-
based catalyst can be used. For example, use may be
made of ruthenium catalysts such as RuCl3-nH2O, n-
Pr4NRuO4, Ru2(µ-OAc)4Cl, Ru3(µ3-O) (µ-OAc)6(H2O)3,
RuO2, KRuO4, RuCl2(PPh3)3, RuCl2(bpy)2, Ru(acac)3
and K4Ru(CN)6, chromium-based catalyst such as
CrCl2, manganese-based catalysts such as MnCl2, iron-
based catalysts such as FeCl3, cobalt-based catalysts
such as CoCl2, nickel-based catalysts such as NiCl2 and
palladium-based catalysts such as PdCl2. Among them,
RuCl3-nH2O is preferably used. Either anhydrides or hy-
drates of them may be employed. The use amount of
the transition metal catalyst is ordinarily not less than
0.01 mol% relative to a substrate (tertiary amine), and
no value is posed upon its upper limit. However, the use
amount is preferably in a range of 1 to 5 mol%.

(5) Oxygen

[0017] Oxygen to be used in the present reaction may
be supplied in the form of oxygen gas, a mixture of ox-
ygen and an inert gas such as nitrogen or air, preferably
at an oxygen pressure of 1 atm. Oxygen maybe at a re-
duced or pressurized pressure.

(6) Others

(6-1) Solvent

[0018] A solvent may be used in the present reaction.
As the solvent, hydrocarbons (hexane, heptane, tolu-
ene, benzene, etc.), halogenated hydrocarbons (meth-
ylene chloride, chloroform, 1, 2-dichloroethane, chlo-
robenzene, etc.), ketones (acetone, etc.), esters (ethyl
acetate, etc.), alcohols (methanol, ethanol, n-propanol,
i-propanol, n-butanol, s-butanol, t-butanol, n-pentanol,
etc.), carboxylic acids (acetic acid, propionic acid, buta-
noic acid, pentanoic acid, etc.), etc. These compounds
may be used singly or as a mixture of two or more of
them. Preferably, a mixed solvent of an alcohol and a
carboxylic acid may be recited, and its mixing ratio (al-
cohol/carboxylic acid) is ordinarily 0.01 to 100, prefera-
bly 0.1 to 10.

(6-2) Reacting condition

[0019] The reaction temperature is ordinarily -50°C to
100°C, preferably 20°C to 100°C, more preferably 50°C
to 80°C. The reaction time is longer as the reaction tem-
perature descends, whereas it is short as the reaction
temperature rises. The reaction time is appropriately de-
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termined depending upon the reacting temperature.

(Examples)

[0020] In the following, the method for effecting the
cyanation reaction will be first explained, which is how-
ever not intended to limit the present invention. In the
following, all the reactions and extracting operations
were performed inside a draft having good ventilation.

(Example 1) Cyanation of N, N-dimethyl-4-bromoaniline

[0021] N, N-dimethyl-4-bromoaniline (1 mmol),
RuCl3-nH2O (0.05 mmol) and sodium cyanide (1.2
mmol) were charged into a 25-ml side-arm flask, the in-
terior of the reacting container was replaced by oxygen,
and an oxygen balloon was attached to supply oxygen
at 1 atm. Then, 1.7ml of a mixed solvent of methanol-
acetic acid (volume ratio 3/1) was added thereto at room
temperature. Reaction was effected by stining the mixed
liquid at 60°C for 2 hours. After the reaction mixture liq-
uid was made alkaline with the addition of saturated so-
dium bicarbonate aqueous solution, the mixture was ex-
tracted with 10 ml ethyl acetate once and with 5 ml ethyl
acetate twice. The extracted liquid thus obtained was
washed with saturated saline solution, and dried over
sodium sulfate, thereby obtaining an ethyl acetate solu-
tion of N-(4-bromophenyl)-N-methylaminoacetonitrile.
This solution was analyzed by a gas chromatography
internal standard method, which revealed the conver-
sion rate of N, N-dimethyl-4-bromoaniline being 98%
with a yield of N-(4-bromophenyl)-N-methylaminoace-
tonitrile being 82% (vs. N,N-dimethyl-4-bromoaniline).
After this solution was concentrated under reduced
pressure, the concentrated liquid was treated with a sil-
ica gel chromatography. Thereby, N-(4-bromophenyl)
-N-methylaminoacetonitrile was isolated at a yield of
72%.

(Example 2) Cyanation of N, N-dimethylaniline

[0022] N, N-dimethylaniline (1 mmol), RuCl3-nH2O
(0.05 mmol) and sodium cyanide (1.2 mmol) were
charged into a 25-ml side-arm flask, the interior of the
reacting container was replaced by oxygen, and an ox-
ygen balloon was attached to supply oxygen at 1 atm.
Then, 1.7 ml of a mixed solvent of methanol-acetic acid
(volume ratio 3/1) was added thereto at room tempera-
ture. Reaction was effected by stirring the mixed liquid
at 60°C for 2 hours. After the reaction mixture liquid was
made alkaline with the addition of saturated sodium bi-
carbonate aqueous solution, the mixture was extracted
with 10 ml ethyl acetate once and with 5 ml ethyl acetate
twice. The extracted liquid thus obtained was washed
with saturated saline solution, and dried over sodium
sulfate, thereby obtaining an ethyl acetate solution of N-
phenyl-N-methylaminoacetonitrile. This solution was
analyzed by the gas chromatography internal standard

method, which revealed a conversion rate of N, N-
dimethylaniline being 99% with a yield of N-phenyl-N-
methylaminoacetonitrile being 93% (vs. N,N-dimethyl-
aniline).

(Example 3) Cyanization of N, N, 4-trimethylaniline

[0023] N, N,4-trimethylaniline (1 mmol), RuCl3-nH2O
(0.05 mmol) and sodium cyanide (1.2 mmol) were
charged into a 25-ml side-arrn flask, the interior of the
reacting container was replaced by oxygen, and an ox-
ygen balloon was attached to supply oxygen at 1 atm.
Then, 1.7 ml of a mixed solvent of methanol-acetic acid
(volume ratio 3/1) was added thereto at room tempera-
ture. Reaction was effected by stirring the mixed liquid
at 60°C for 1 hour. After the reaction mixture liquid was
made alkaline with the addition of saturated sodium bi-
carbonate aqueous solution, the mixture was extracted
with 10 ml ethyl acetate once and with 5 ml ethyl acetate
twice. The extracted liquid thus obtained was washed
with saturated saline solution, and dried over sodium
sulfate, thereby obtaining an ethyl acetate solution of
N-(4-methoxyphenyl)-N-methylaminoacetonitrile. This
solution was analyzed by the gas chromatography in-
ternal standard method, which revealed the conversion
rate of N, N, 4-trimethylaniline being 99% with a yield of
N-(4-methylphenyl)-N-methylaminoacetonitrile being
97% (vs. N,N, 4-trimethylaniline).

(Example 4) Cyanation of N, N-dimethyl-
4-methoxyaniline

[0024] N, N-dimethyl-4-methoxyaniline (1 mmol),
RuCl3-nH2O (0.05 mmol) and sodium cyanide (1.2
mmol) were charged into a 25-ml side-arm flask, the in-
terior of the reacting container was replaced by oxygen,
and an oxygen balloon was attached to supply oxygen
at 1 atm. Then, 1.7 ml of a mixed solvent of methanol-
acetic acid (volume ratio 3/1) was added thereto at room
temperature. Reaction was effected by stining the mixed
liquid at 60°C for 4 hours. After the reaction liquid mix-
ture was made alkaline with the addition of saturated
sodium bicarbonate aqueous solution, the mixture was
extracted with 10 ml ethyl acetate once and with 5 ml
ethyl acetate twice. The extracted liquid thus obtained
was washed with saturated saline solution, and dried
over sodium sulfate, thereby obtaining an ethyl acetate
solution of N-(4-methoxyphenyl)-N-methylaminoace-
tonitrile. This solution was analyzed by a gas chroma-
tography internal standard method, which revealed the
conversion rate of N, N-dimethyl-4-methoxyaniline be-
ing 80% with a yield of N-(4-methoxyphenyl)-N-methyl-
aminoacetonitrile being 65% (vs. N,N-dimethyl-4-meth-
oxyaniline).

(Example 5) Cyanation of N-ethyl-N-methylaniline

[0025] N-ethyl-N-methylaniline (1 mmol), RuCl3-
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nH2O (0.05 mmol) and sodium cyanide (1.2 mmol) were
charged into a 25-ml side-arm flask, the interior of the
reacting container was replaced by oxygen, and an ox-
ygen balloon was attached to supply oxygen at 1 atm.
Then, 1.7 ml of a mixed solvent of methanol-acetic acid
(volume ratio 3/1) was added thereto at room tempera-
ture. Reaction was effected by stirring the mixed liquid
at 60°C for 24 hours. After the reaction mixture liquid
was made alkaline with the addition of saturated sodium
bicarbonate aqueous solution, the mixture was extract-
ed with 10 ml ethyl acetate once and with 5 ml ethyl ac-
etate twice. The extracted liquid thus obtained was
washed with saturated saline solution, and dried over
sodium sulfate, thereby obtaining an ethyl acetate solu-
tion of N-phenyl-N-ethylaminoacetonitrile and 2-(N-me-
thyl-N-phenylamino)propionitrile. This solution was an-
alyzed by a gas chromatography internal standard
method, which revealed the conversion rate of N-
ethyl-N-methylaniline being 70% with a yield of N-phe-
nyl-N-ethylaminoacetonitrile being 57% (vs. N-ethyl-N-
methylaniline) and that of 2-(N-methyl-N-phenylamino)
propionitrile being 7% (vs. N-ethyl-N-methylaniline).

(Example 6) Cyanation of N-phenyl-1, 2, 3,
4-tetrahydroisoquinoline

[0026] N-phenyl-1, 2, 3, 4-tetrahydroisoquinoline (1
mmol), RuC]3-nH2O (0.05 mmol) and sodium cyanide
(1.2 mmol) were charged into a 25-ml side-arm flask,
the interior of the reacting container was replaced by ox-
ygen, and an oxygen balloon was attached to supply ox-
ygen at 1 atm. Then, 1.7 ml of a mixed solvent of meth-
anol-acetic acid (volume ratio 3/1) was added thereto at
room temperature. Reaction was effected by stirring the
mixed liquid at 60°C for 4 hours. After the reaction mix-
ture liquid was made alkaline with the addition of satu-
rated sodium bicarbonate aqueous solution, the mixture
was extracted with 10 ml ethyl acetate once and with 5
ml ethyl acetate twice. The extracted liquid thus ob-
tained was washed with saturated saline solution, and
dried over sodium sulfate, thereby obtaining an ethyl ac-
etate solution of 1-cyano-N-phenyl-1, 2, 3, 4-tetrahydr-
oisoquinoline. After this solution was concentrated un-
der reduced pressure, the mixture was analyzed by a 1H
NMR internal standard method, which revealed the con-
version rate of N-phenyl-1, 2, 3, 4-tetrahydroisoquino-
line being 91% with a yield of 1-cyano-N-phenyl-1, 2, 3,
4-tetrahydroisoquinoline being 79% (vs. N-phenyl-1, 2,
3, 4-tetrahydroisoquinoline). By using silica gel chroma-
tography, 1-cyano-N-phenyl-1, 2, 3, 4-tetrahydroisoqui-
noline was isolated at a yield of 76%.
[0027] According to the producing method of the
present invention, the α-aminonitriles useful as interme-
diates in the medical and agricultural fields can be in-
dustrially advantageously produced. That is, they can
be easily produced. According to this method, the α-
aminonitriles can be effectively produced in a very clean
manner from the tertiary amines by using easily availa-

ble inexpensive sodium cyanide and molecular oxygen
without producing byproducts. The α-aminonitriles each
obtained by cyanating the carbon at a position adjacent
to the nitrogen atom of the tertiary amine can be easily
converted to amino acids as well as various nitrogen-
containing physiologically active materials and have
high utility.

Claims

1. A method for producing an α-aminonitrile, compris-
ing the step of oxidizing a tertiary amine represent-
ed by a general formula R1R2NCH2R3 in which R1

is a phenyl group which may be substituted, R2 is
an alkyl group or a phenyl group which may be sub-
stituted, R3 is a hydrogen atom, an alkyl group or a
phenyl group which may be substituted, wherein R1

and R3 or R2 and R3 may be bonded to from a ni-
trogen-containing ring, with oxygen by using a tran-
sition metal catalyst in the presence of a cyanide,
wherein said cyanide is selected from the group
consisting of sodium cyanide, hydrogen cyanide or
trimethylsilyl cyanide, wherein said transition metal
catalyst is one or more transition metal catalysts se-
lected from the group consisting of a ruthenium-
based catalyst, a chromium-based catalyst, a man-
ganese-based catalyst, an iron-based catalyst, a
cobalt-based catalyst, a nickel-based catalyst and
a palladium-based catalyst.

2. The α-aminonitrile producing method set forth in
claim 1, wherein said α-aminonitrile has a general
formula R1R2NCH(CN)R3 in which R1 is a phenyl
group which may be substituted, R2 is an alkyl group
or a phenyl group which may be substituted, R3 is
a hydrogen atom, an alkyl group or a phenyl group
which may be substituted, wherein R1 and R3 or R2

and R3 may be bonded to form a nitrogen-contain-
ing ring.

Patentansprüche

1. Verfahren zur Herstellung eines α-Aminonitrils, das
die Stufe des Oxidierens eines tertiären Amins der
allgemeinen Formel R1R2NCH2R3, worin R1 eine
Phenylgruppe, die substituiert sein kann, bedeutet,
R2 eine Alkylgruppe oder eine Phenylgrupe, die
substituiert sein kann, bedeutet, R3 ein Wasser-
stoffatom, eine Alkylgruppe oder eine Phenylgrup-
pe, die substituiert sein kann, bedeutet, wobei R1

und R3 oder R2 und R3 unter Bildung.eines stick-
stoffhaltigen Rings verbunden sein können, mit
Sauerstoff unter Verwendung eines Übergangsme-
tallkatalysators in Gegenwart eines Cyanids, wobei
das Cyanid aus der aus Natriumcyanid, Cyanwas-
serstoff oder Trimethylsilylcyanid bestehenden
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Gruppe ausgewählt ist, wobei der Übergangsme-
tallkatalysator ein oder mehrere Übergangsmetall-
katalysatoren sind, die aus der aus einem Kataly-
sator auf Rutheniumbasis, einem Katalysator auf
Chrombasis, einem Katalysator auf Manganbasis,
einem Katalysator auf Eisenbasis, einem Katalysa-
tor auf Cobaltbasis, einem Katalysator auf Nickel-
basis und einem Katalysator auf Palladiumbasis
bestehenden Gruppe ausgewählt sind, umfasst.

2. Verfahren zur Herstellung eines α-Aminonitrils ge-
mäß Anspruch 1, wobei das α-Aminonitril die allge-
meine Formel R1R2NCH(CN)R3 besitzt, worin R1

eine Phenylgruppe, die substituiert sein kann, be-
deutet, R2 eine Alkylgruppe oder eine Phenylgrup-
pe, die substituiert sein kann, bedeutet, R3 ein Was-
serstoffatom, eine Alkylgruppe oder eine Phenyl-
gruppe, die substituiert sein kann, bedeutet, wobei
R1 und R3 oder R2 und R3 unter Bildung eines stick-
stoffhaltigen Rings verbunden sein können.

Revendications

1. Procédé de production d'un α-aminonitrile, compre-
nant l'étape d'oxydation d'une amine tertiaire, re-
présentée par une formule générale R1R2NCH2R3

dans laquelle R1 est un groupe phényle qui peut
être substitué, R2 est un groupe alkyle ou un groupe
phényle qui peut être substitué, R3 est un atome
d'hydrogène, un groupe alkyle ou un groupe phé-
nyle qui peut être substitué, dans laquelle R1 et R3

ou R2 et R3 peuvent être liés pour former un cycle
contenant de l'azote, avec l'oxygène en utilisant un
catalyseur de métal de transition en présence d'un
cyanure, dans lequel ledit cyanure est choisi dans
le groupe constitué par le cyanure de sodium, le
cyanure d'hydrogène ou le cyanure de triméthylsily-
le, dans lequel ledit catalyseur de métal de transi-
tion est un ou plusieurs catalyseur(s) de métal de
transition choisi(s) dans le groupe constitué par un
catalyseur à base de ruthénium, un catalyseur à ba-
se de chrome, un catalyseur à base de manganèse,
un catalyseur à base de fer, un catalyseur à base
de cobalt, un catalyseur à base de nickel et un ca-
talyseur à base de palladium.

2. Procédé de production d'un α-aminonitrile selon la
revendication 1, dans lequel ledit α-aminonitrile a
une formule générale R1R2NCH(CN)R3 dans la-
quelle R1 est un groupe phényle qui peut être subs-
titué, R2 est un groupe alkyle ou un groupe phényle
qui peut être substitué, R3 est un atome d'hydrogè-
ne, un groupe alkyle ou un groupe phényle qui peut
être substitué, dans laquelle R1 et R3 ou R2 et R3

peuvent être liés pour former un cycle contenant de
l'azote.

9 10


	bibliography
	description
	claims

