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Description

Technical Field

[0001] The present invention relates to a method for producing a 2-aminonicotinic acid benzyl ester derivative. Spe-
cifically, the present invention relates to an industrial production method for producing a 2-aminonicotinic acid benzyl
ester derivative which is a useful compound as an effective component of an agricultural fungicide in a high yield at a
high purity with a high volume efficiency and little effect on the environment.

Background Art

[0002] As general methods for producing an ester derivative, there have been known a method comprising chlorinating
a carboxylic acid derivative by using a halogenating agent and reacting the resultant product with an alcohol derivative
in an organic solvent in the presence of a base, a method comprising reacting a carboxylic acid derivative with an alcohol
derivative in an organic solvent by using a condensing agent, and similar methods.
[0003] As a method for producing a 2-aminonicotinic acid ester derivative, Patent Literature 1 discloses a method for
producing a 2-aminonicotinic acid ester derivative represented by the following reaction formula:

wherein M is an alkali metal and X is a halogen atom.
[0004] Although the aforementioned method of Patent Literature 1 can produce a 2-aminonicotinic acid ester derivative
in a high yield at a high purity, the viscosity of the reaction solution tends to be high and it is difficult to achieve a volume
efficiency of 10% or more in production. Moreover, since a water-soluble polar solvent is used, it is impossible to eliminate
concerns about environmental load in solvent recycle and waste liquid treatment after the reaction.

Citation List

Patent Literature

[0005] Patent Literature 1: WO2015/097850

Summary of Invention

Problem to be solved by the Invention

[0006] Patent Literature 1 states that, in a conventional technique, a general method for producing an ester derivative
is not preferable for production of a 2-aminonicotinic acid ester derivative. Specifically, when a 2-aminonicotinic acid
ester derivative is chlorinated, the reaction solution turns brown. In this case, the intended reaction is hindered and the
amount of by-products increases. Moreover, the reaction is not completed even by using a condensing agent. Further-
more, the method described in Patent Literature 1 is not necessarily an optimal production method due to low volume
efficiency and effect on the environment. Accordingly, there is a demand for development of an industrial production
method for producing a target substance in a high yield at a high purity and for achieving a high volume efficiency with
little effect on the environment.

Means for Solving the Problem

[0007] The present inventors earnestly studied to solve the problems described above and, as a result, found a method
comprising reacting a 2-aminonicotinic acid derivative with a benzyl derivative at a high concentration by using an
aromatic hydrocarbon solvent in the presence of a phase transfer catalyst or a catalyst quantity of a tertiary amine, and
arrived at the present invention.
[0008] Specifically, the present invention provides a method for producing a 2-aminonicotinic acid benzyl ester deriv-
ative, comprising:
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reacting a 2-aminonicotinic acid derivative represented by the following formula [I]:

wherein R1 represents a hydrogen atom or a C1 to C4 alkyl group and M represents a hydrogen atom or an alkali
metal, with
a benzyl derivative represented by the following formula [II] :

wherein R2 represents a hydrogen atom, a halogen atom, a C1 to C4 alkyl group or a C1 to C4 alkoxy group; A
represents a nitrogen atom or a methine group (CH); X represents a hydroxyl group or a halogen atom; and Y
represents an oxygen atom, a methylene group (CH2) or a methyleneoxy group (OCH2),

a) by using a base when M is a hydrogen atom in the formula [I], and
b) by using an halogenating agent when X is a hydroxyl group in the formula [II], and

then reacting the 2-aminonicotinic acid derivative with the benzyl derivative in an aromatic hydrocarbon solvent in
the presence of a phase transfer catalyst or a tertiary amine, so as to produce a 2-aminonicotinic acid benzyl ester
derivative represented by the following formula [III]:

wherein R1, R2, A and Y are as defined in the formulae [I] and [II].

Effect by the Invention

[0009] According to the present production method, it is expected that a 2-aminonicotinic acid benzyl ester derivative
is prepared in a high yield, while a higher volume efficiency and a lower environmental load than those in a conventional
technique are achieved. Specifically, using an aromatic hydrocarbon solvent as a poor solvent can suppress an increase
in viscosity even for a high-concentration slurry and maintain stirrability, compared to the case of using the polar solvent.
This improves the productivity when the same production apparatus is used. Moreover, since an aromatic hydrocarbon
solvent can be easily reused, the present invention is effective in reducing the environmental load.

Description of Embodiment of the Invention

[0010] The present invention is described below in detail.
[0011] In the formulae [I], [II], and [III] described above, the C1 to C4 alkyl group represented by R1 and R2 includes
a methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl
group, a tert-butyl group and the like; the halogen atom represented by R2 and X includes a fluorine atom, a chlorine
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atom, a bromine atom and an iodine atom; the C1 to C4 alkoxy group represented by R2 includes a methoxy group, an
ethoxy group, an n-propoxy group, an isopropoxy group, an n-butoxy group, an isobutoxy group, a sec-butoxy group
and a tert-butoxy group; and the alkali metal represented by M includes sodium and potassium.
[0012] The production method of the present invention may comprise steps of: when M in the aforementioned formula
[I] is hydrogen, adding a base such as an alkali metal hydroxide, e.g., sodium hydroxide or potassium hydroxide, an
alkali metal carbonate such as sodium carbonate or potassium carbonate, or the like in an amount of, for example, 1 to
10 times by mole, preferably 1 to 5 times by mole, relative to the aforementioned formula [I], in an aromatic hydrocarbon
solvent such as benzene, toluene or xylene, followed by stirring, for example, for 1 minute to 1 hour at 0 to 100°C,
preferably for 5 to 30 minutes at 20 to 60°C; and when X in the aforementioned formula [II] is a hydroxyl group, adding
a halogenating agent such as thionyl chloride, thionyl bromide or phosphorus oxychloride in an amount of, for example,
1.0 to 3.0 times by mole, preferably 1.0 to 1.5 times by mole, relative to the compound of the aforementioned formula
[II], in an aromatic hydrocarbon solvent such as benzene, toluene or xylene, followed by stirring, for example for 5 minutes
to 1 hour at -5 to 30°C, preferably for 10 to 40 minutes at 0 to 25°C. After the aforementioned processing is performed
as necessary, the compounds of the aforementioned formulae [I] and [II] are mixed in an aromatic hydrocarbon solvent
such as benzene, toluene or xylene, and then a phase transfer catalyst such as tetrabutylammonium chloride, tetrabuty-
lammonium bromide, tetrabutylammonium iodide, benzyltriethylammonium bromide, 15-crown-5 ether or 18-crown-6
ether or a tertiary amine such as trimethylamine, triethylamine, dimethylisopropylamine, tetramethylethylenediamine or
1,4-diazabicyclo[2,2,2]octane is added in an amount of, for example, 0.001 to 0.1 times by mole, preferably 0.005 to
0.05 times by mole, relative to the compound of the aforementioned formula [I], followed by stirring for 5 minutes to 10
hours at 0 to 130°C, preferably for 2 to 6 hours at 70 to 120°C. After the reaction, the reaction solution is distilled under
reduced pressure to evaporate, for example, 10 to 100% of organic solvent. Ice water is poured into the reaction solution,
followed by stirring, for example, for 5 to 30 minutes, preferably for 10 to 20 minutes and a precipitated crystal is collected
by filtration and dried. Thereby, the compound of the aforementioned formula [III] as a target compound can be very
easily obtained in a high yield at a high purity. Moreover, it is only sufficient to use an aromatic hydrocarbon solvent in
an amount, for example, 3 to 5 times the maximum amount of the theoretical value of the target compound obtainable,
and a volume efficiency is as high as about 20 to 35%. Furthermore, the aromatic hydrocarbon solvent can be easily
separated from water by distilling the reaction solution or filtrate under reduced pressure and be reused thereby to reduce
environmental burden.
[0013] In the production method of the present invention, the aromatic hydrocarbon solvent used in the reaction
between the alkali metal hydroxide and the compound of the aforementioned formula [I] wherein M in the formula [I] is
a hydrogen atom and the aromatic hydrocarbon solvent used in the reaction between the halogenating agent and the
compound of the aforementioned formula [II] may be the same or different, but are preferably the same.
[0014] The nicotinic acid derivative represented by the aforementioned formula [I], which is used in the production
method of the present invention, can be readily synthesized from a publicly-known compound according to, for example,
a method described in JP-A-2010-083861.
[0015] The alcohol derivative represented by the aforementioned formula [II] where X is a hydroxyl group, which is
used in the production method of the present invention, can be readily synthesized from a publicly-known compound
according to, for example, a method described in Journal of Medicinal Chemistry, vol. 43, p. 1826 (2000).
[0016] The compound of the aforementioned formula [III] which is produced in the production method of the present
invention is useful as an agricultural fungicide.

Examples

[0017] The present invention will be further described below by reference to Examples, but the scope of the present
invention is not at all limited to the following Examples.

Example 1

Synthesis of 2-amino-6-methylnicotinic acid-4-phenoxybenzyl

[0018] First, potassium 2-amino-6-methylnicotinate (0.95 g) was suspended in toluene (5 mL), and (1-chloromethyl)-
4-phenoxybenzene (1.10 g) and 18-crown-6 ether (40 mg) were added thereto, followed by stirring under heating for 6
hours at 105°C. The reaction solution was cooled to room temperature and about 80% of toluene was evaporated under
reduced pressure. Ice water was added to the residue, followed by stirring for 20 minutes at room temperature. The
precipitated crystal was collected by filtration and dried and 1.52 g (yield of 91.6%, volume efficiency of 33. 4%) of the
target substance (compound 2 described in Table 1) was obtained.
1H-NMR (CDCl3) δppm: 2.38 (3H,s), 5.25 (2H,s), 6.06-6.72 (2H.br), 6.44 (1H,d), 6.99-7.04 (4H,m), 7.12 (1H,t), 7.31-7.41
(4H,m), 8.04 (1H,d)
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Example 2

Synthesis of 2-amino-6-methylnicotinic acid-4-phenoxybenzyl

[0019] First, potassium 2-amino-6-methylnicotinate (0.95 g) was suspended in m-xylene (5 mL), and (1-chloromethyl)-
4-phenoxybenzene (1.10 g) and tetramethylethylenediamine (19 mg) were added thereto, followed by stirring under
heating for 6 hours at 110°C. The reaction solution was cooled to room temperature and about 80% of m-xylene was
evaporated under reduced pressure. Ice water was added to the residue, followed by stirring for 20 minutes at room
temperature. The precipitated crystal was collected by filtration and dried and 1.41 g (yield of 84.4%, volume efficiency
of 33.4%) of the target substance (compound 2 described in Table 1) was obtained.

Example 3

Synthesis of 2-amino-6-methylnicotinic acid-4-phenoxybenzyl

[0020] First, potassium 2-amino-6-methylnicotinate (0.95 g) was suspended in m-xylene (5 mL), and (1-chloromethyl)-
4-phenoxybenzene (1.10 g) and tetrabutylammonium bromide (49 mg) were added thereto, followed by stirring under
heating for 6 hours at 110°C. The reaction solution was cooled to room temperature and about 90% of m-xylene was
evaporated under reduced pressure. Ice water was added to the residue, followed by stirring for 20 minutes at room
temperature. The precipitated crystal was collected by filtration and dried and 1.55 g (yield of 92.8%, volume efficiency
of 33.4%) of the target substance (compound 2 described in Table 1) was obtained.

Example 4

Synthesis of 2-amino-6-methylnicotinic acid-4-phenoxybenzyl

[0021] First, 2-amino-6-methylnicotinic acid (2.28 g) was suspended in m-xylene (15 mL), and sodium hydroxide (1.20
g) was added thereto, followed by stirring for 30 minutes at 40°C to obtain Solution 1. On the other hand, (4-phenoxy-
phenyl)methanol (3.00 g) was dissolved in m-xylene (5 mL), thionyl chloride (1.1 mL) was added dropwise at ice-cold
temperature, followed by stirring for 30 minutes while returning to room temperature. Then, Solution 1 was added to this
reaction solution, tetrabutylammonium bromide (145 mg) was added thereto, followed by stirring under heating for 6
hours at 110°C. The reaction solution was cooled to room temperature and about 90% of m-xylene was evaporated
under reduced pressure . Ice water was added to the residue, followed by stirring for 30 minutes at room temperature.
The precipitated crystal was collected by filtration and dried and 4.17 g (yield of 83.2%, volume efficiency of 20%) of the
target substance (compound 2 described in Table 1) was obtained.

Example 5

Synthesis of 2-amino-6-methylnicotinic acid-4-phenoxybenzyl

[0022] First, 2-amino-6-methylnicotinic acid (3.04 g) was suspended in m-xylene (20 mL), potassium carbonate (4.15
g) was added thereto, followed by stirring for 30 minutes at 40°C to obtain Solution 1. On the other hand, (4-phenoxyphenyl)
methanol (4.00 g) was dissolved in m-xylene (7 mL), thionyl chloride (1.46 mL) was added dropwise at ice-cold temper-
ature, followed by stirring for 30 minutes while returning to the room temperature. Then, hydrogen chloride, sulfur dioxide
and thionyl chloride in the system were evaporated, Solution 1 was added, tetrabutylammonium bromide (194 mg) was
added, followed by stirring under heating for 4 hours at 110°C. The reaction solution was cooled to room temperature
and about 95% of m-xylene was evaporated under reduced pressure. Ice water was added to the residue, followed by
stirring for 30 minutes at room temperature. The precipitated crystal was collected by filtration and dried and 6.39 g (yield
of 95.7%, volume efficiency of 25%) of the target substance (compound 2 described in Table 1) was obtained.
[0023] Table 1 below provides the data on not only Compound 2 of the present invention but also Compounds 1 and
3 to 8 of the present invention which were produced in the same method as Example 1.
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[0024] As described above, the present production method is a method of a high industrial value, producing a 2-
aminonicotinic acid benzyl ester derivative as an agricultural fungicide.

Claims

1. A method for producing a 2-aminonicotinic acid benzyl ester derivative, comprising:

reacting a 2-aminonicotinic acid derivative represented by the following formula [I]:

wherein R1 represents a hydrogen atom or a C1 to C4 alkyl group and M represents a hydrogen atom or an
alkali metal, and
a benzyl derivative represented by the following formula [II] :

wherein R2 represents a hydrogen atom, a halogen atom, a C1 to C4 alkyl group or a C1 to C4 alkoxy group, A
represents a nitrogen atom or a methine group (CH), X represents a hydroxyl group or a halogen atom, and Y
represents an oxygen atom, a methylene group (CH2) or a methyleneoxy group (OCH2),

a) by using a base when M is a hydrogen atom in the formula [I], and
b) by using an halogenating agent when X is a hydroxyl group in the formula [II], and

then reacting the 2-aminonicotinic acid derivative with the benzyl derivative in an aromatic hydrocarbon solvent
in the presence of a phase transfer catalyst or a tertiary amine, to produce a 2-aminonicotinic acid benzyl ester

Table 1

 
Compound No. R1 R2 A Y mp (°C) Yield (%)

1 H H CH O 116-118 93.9
2 CH3 H CH O 122-124 95.7
3 CH3 F CH O 104-106 91.1
4 CH3 CH3 CH O 94-96 94.0
5 CH3 OCH3 CH O 107-109 92.8
6 CH3 H N O 120-121 86.9
7 CH3 H CH OCH2 140-142 90.7
8 CH3 H CH CH2 106-108 88.5
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derivative represented by the following formula [III]:

wherein R1, R2, A and Y are as defined in the formulae [I] and [II].

2. The method of claim 1, comprising:

reacting the 2-aminonicotinic acid inorganic salt derivative represented by the formula [I] with M representing
an alkali metal, with
the benzyl halide derivative represented by the formula [II] with X representing a halogen atom.

3. The method of claim 1, comprising:

reacting the 2-aminonicotinic acid derivative represented by the formula [I] with M representing a hydrogen
atom, with
the benzyl alcohol derivative represented by the formula [II] with X representing a halogen atom, which is
obtained by reacting the benzyl derivative represented by the formula [II] with X being a hydroxyl group, with a
halogenating agent.

Patentansprüche

1. Verfahren zur Herstellung eines 2-Aminonicotinsäurebenzylester-Derivats, umfassend:

Umsetzen eines 2-Aminonicotinsäure-Derivats, dargestellt durch die folgende Formel [I]:

wobei R1 ein Wasserstoffatom oder einen C1- bis C4-Alkylrest bedeutet und M ein Wasserstoffatom oder ein
Alkalimetall bedeutet, und
eines Benzyl-Derivats, dargestellt durch die folgende Formel [II]:

wobei R2 ein Wasserstoffatom, ein Halogenatom, einen C1- bis C4-Alkylrest oder einen C1- bis C4-Alkoxyrest
bedeutet, A ein Stickstoffatom oder eine Methingruppe (CH) bedeutet, X eine Hydroxylgruppe oder ein Halo-
genatom bedeutet, und Y ein Sauerstoffatom, eine Methylengruppe (CH2) oder eine Methylenoxygruppe (OCH2)
bedeutet,
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a) durch Verwendung einer Base, wenn M ein Wasserstoffatom in der Formel [I] ist, und
b) durch Verwendung eines Halogenierungsmittels, wenn X eine Hydroxylgruppe in der Formel [II] ist, und

anschließend Umsetzen des 2-Aminonicotinsäure-Derivats mit dem Benzyl-Derivat in einem aromatischen Koh-
lenwasserstoff als Lösungsmittel in Gegenwart eines Phasentransferkatalysators oder eines tertiären Amins,
um ein 2-Aminonicotinsäurebenzylester-Derivat, dargestellt durch die folgende Formel [III], herzustellen:

wobei R1, R2, A und Y wie in den Formeln [I] und [II] definiert sind.

2. Verfahren nach Anspruch 1, umfassend:

Umsetzen eines anorganischen Salzes des 2-Aminonicotinsäure-Derivats, dargestellt durch die Formel [I],
wobei M ein Alkalimetall bedeutet, mit
dem Benzylhalogenid-Derivat, dargestellt durch die Formel [II], wobei X ein Halogenatom bedeutet.

3. Verfahren nach Anspruch 1, umfassend:

Umsetzen des 2-Aminonicotinsäure-Derivats, dargestellt durch die Formel [I], wobei M ein Wasserstoffatom
bedeutet, mit
dem Benzylalkohol-Derivat, dargestellt durch die Formel [II], wobei X ein Halogenatom bedeutet, das durch
Umsetzen des Benzyl-Derivats, dargestellt durch die Formel [II], wobei X eine Hydroxylgruppe ist, mit einem
Halogenierungsmittel erhalten wird.

Revendications

1. Procédé de production d’un dérivé de l’ester benzylique de l’acide 2-aminonicotinique, comprenant :

la mise en réaction d’un dérivé de l’acide 2-aminonicotinique représenté par la formule [I] suivante :

dans laquelle R1 représente un atome d’hydrogène ou un groupe alkyle en C1 à C4, et M représente un atome
d’hydrogène ou un métal alcalin, et
d’un dérivé de benzyle représenté par la formule [II] suivante :

dans laquelle R2 représente un atome d’hydrogène, un atome d’halogène, un groupe alkyle en C1 à C4 ou un
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groupe alcoxy en C1 à C4, A représente un atome d’azote ou un groupe méthine (CH), X représente un groupe
hydroxyle ou un atome d’halogène, et Y représente un atome d’oxygène, un groupe méthylène (CH2) ou un
groupe méthylène-oxy (OCH2),

a) en utilisant une base lorsque M est un atome d’hydrogène dans la formule [I], et
b) en utilisant un agent d’halogénation lorsque X est un groupe hydroxyle dans la formule [II], et

puis la mise en réaction du dérivé de l’acide 2-aminonicotinique avec le dérivé de benzyle dans un solvant
hydrocarboné aromatique en présence d’un catalyseur de transfert de phase ou d’une amine tertiaire, afin de
produire un dérivé de l’ester benzylique de l’acide 2-aminonicotinique représenté par la formule [III] suivante :

dans laquelle R1, R2, A et Y sont tels que définis dans les formules [I] et [II].

2. Procédé selon la revendication 1, comprenant :

la mise en réaction du dérivé de sel inorganique de l’acide 2-aminonicotinique représenté par la formule [I] dans
laquelle M représente un métal alcalin, avec
le dérivé d’halogénure de benzyle représenté par la formule [II] dans laquelle X représente un atome d’halogène.

3. Procédé selon la revendication 1, comprenant :

la mise en réaction du dérivé de l’acide 2-aminonicotinique représenté par la formule [I] dans laquelle M repré-
sente un atome d’hydrogène, avec
le dérivé d’alcool benzylique représenté par la formule [II] dans laquelle X représente un atome d’halogène, qui
est obtenu par mise en réaction du dérivé de benzyle représenté par la formule [II] dans laquelle X est un groupe
hydroxyle, avec un agent d’halogénation.
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