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DESCRIPTION

Technical Field

[0001] The present invention relates to a method for selectively demethylating a methoxy group present at the ortho position (2-
position) of an aromatic carboxylic acid. A method for producing an aminothiazole derivative via the demethylation method is also
disclosed.

Background Art

[0002] Nishioka H. et al., Synthesis (2) p.243-246 (2000) disclose the deaklylation of 2-alkoxybenzoic acid and its amide
derivatives with aliphatic amines.

[0003] MAUGH T et al., disclose in J. Am. Chem Soc. , vol. 93, no. 13, (1971), pp. 3237-3248 the role of intramolecular
bifunctional catalysis of ester hydrolysis in water.

[0004] PEARLI. A. et al. disclose in J. Am. Chem. Soc. Vol. 71, no. 3, (1949), pp. 1066-1068 reactions of vanillin and its derived
compounds, some new esters of vanillic acid and related acids.

[0005] It is known that compounds in which 2-hydroxybenzoic acids are amide-bonded to 2-aminothiazoles have an excellent
enterokinesis-improving effect and are useful as prophylactic and therapeutic agents for epigastric indefinite complaints, nausea,
vomiting, heartburn, anorexia, bloating sensation, reflux esophagitis, and the like (patent documents 1 to 3). Among these
compounds, the compound represented by formula (7a) below:

S
CH;0. CONH—<\ 1 N/ iPy
N CoNg” ipr

CH,0’ ~ OH

(72)

[0006] , particularly, has a high safety as well as an excellent enterokinesis-improving effect and is useful as a prophylactic and
therapeutic agent for the above-described various enterokinetic disorders.

[0007] As a method for producing these 2-hydroxybenzoic acid amide derivatives, patent document 1 adopts a method which
involves reacting a 2-methoxybenzoic acid amide derivative with a demethylating reagent such as pyridine hydrochloride to make
a 2-hydroxybenzoic acid derivative. However, the demethoxylation reaction has been problematic to adopt industrially because
the reaction produces many side reactions, making it difficult to selectively demethylate only a methoxy group selectively at the 2-
position of the amide derivative.

[0008] On the other hand, patent documents 2 and 3 describe that the reaction of 2-methoxybenzoic acid amide derivatives with
amines such as secondary and tertiary amines selectively demethylates methoxy groups selectively at the 2-position thereof.
However, the yield of the demethylation reaction of methoxy groups at the 2-position of the compounds is on the order of 64.6 to
86% and has not yet reached a satisfactory level in view of an industrial method.

[Patent document 1]: W0O96/36619
[Patent document 2]: WO98/58918

[Patent document 3]: Japanese Patent Laid-Open No. 2000-239224
Disclosure of the Invention

Problems to be Solved by the Invention
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[0009] An object of the present invention is to find a method for selectively demethylating the 2-methoxy group of an aromatic
carboxylic acid and provide an industrial method for producing an aminothiazole derivative useful as a medicine via the
demethylation method.

Means for Solving the Problems

[0010] The present invention provides production methods according to claims 1 and 2. Accordingly, as a result of various
studies of a method for selectively demethylating the 2-methoxy group of an aromatic carboxylic acid having the methoxy group at
the 2-position thereof, the present inventor has found that the combination of a particular Lewis acid and a particular solvent
enables the selective demethylation of only the 2-methoxy group of the aromatic carboxylic acid even when methoxy groups are
present in the 3-, 4-, and 5-positions thereof. The present inventor has further found that when the amidation reaction of a 2-
hydroxy aromatic carboxylic acid with a 2-aminothiazole is carried out, the use of the means involving reacting a phenyl ester of
the 2-hydroxy aromatic carboxylic acid with the 2-aminothiazole allows the reaction to proceed with an extremely high yield.

[0011] The method of the present invention can be illustrated by the following reaction formula.

r! Rl

y iPr
VN R
HN iPr 2 s iPr
© [:3 CONH——\ | o~ N/
A N" “conn Nipr
R? OH
R* [

(wherein ring Arepresents a benzene ring or a 6-membered aromatic heterocycle; R represents a hydrogen atom, a C1 alkyl
group, a halogen atom, a nitro group, an amino group, a mono-C1.g alkylamino group, or a di- C1.g alkylamino group; at least one

of R2, R3, and R4 represents a methoxy group, and the rest each represents a hydrogen atom, a C1.g alkyl group, a halogen
atom, a nitro group, an amino group, a mono- C4-g alkylamino group, or a di-C4.g alkylamino group; RS represents a hydrogen

atom or a nitro group as an electron-withdrawing group; and R® represents an alkyl group.)

[0012] Thus, the present invention provides a production method of a compound of formula (2), comprising reacting a compound
of formula (1) with a Lewis acid selected from the group consisting of BF3, TiClg, and AICI3 in esteric, ketonic or amidic solvents

as defined by claim 1.

[0013] The present invention also provides a production method of a compound of formula (3), comprising reacting a compound
of formula (2) with a phenol derivative or a triphenyl phosphite derivative as further defined by claim 2.

[0014] In addition, a production method of a compound of formula (5), comprising reacting a compound of formula (3) with a
compound of formula (4) under heating at 150°C or higher or in the presence of a boric acid ester is disclosed.

[0015] Further, a production method of a compound represented by formula (7), comprising reacting a compound represented
by formula (5) with N,N-diisopropylethylenediamine in the presence of toluene is also disclosed.
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[0016] In the above reaction formula showing the method of the present invention, a compound represented by formula (3) is a
novel compound, and the compound is extremely important as an intermediate.

n addition, of the compounds represented by formula (5), a compoun erein is a methyl group, represented by
0017] In additi f th d ted by f la (5 d wherein R8 i thyl ted b

formula (5a):
ol

S
R% com-x—<\ ]\
N COOCH,
r? OH
. R4 (52)
(wherein ring A and R1, R2, R3, and R? are the same as defined above)
is a novel compound, and the compound is also useful as an intermediate.

[0018] It has been also found that the compound represented by formula (7a):

s

CH,0 CONH—'<\ 1 e iPr
ﬁ N CONH /\\/ A iPr

CH,0 OH

(7a)

is converted to the hydrochloride thereof, followed by recrystallization from an isopropanol aqueous solution to provide the
compound represented by formula (7c):

s
CH;0. conn— 1 el
:Ej: N Noonm Ny, T OO

CH;0 OH

(79
stably and efficiently.

Effect of the Invention

[0019] According to the present invention, a phenyl ester represented by formula (3) is used as an intermediate to provide a
compound represented by formula (7) useful as an enterokinesis-improving agent at a high yield and a high purity.

Best Mode for Carrying Out the Invention

[0020] In the above reaction formula, ring Arepresents a benzene ring or a 6-membered aromatic heterocycle. The 6-membered
aromatic heterocycle is preferably one containing one or two selected from a nitrogen atom, an oxygen atom, and a sulfur atom,
and specific examples thereof include a pyridine ring, a pyrimidine ring, a pyrazne ring, a oxazoline ring, and a thiazoline ring; a
pyridine ring is preferable. Because these heterocycles have a methoxy group at the ortho position relative to the carboxyl group,
for example, as in the formula (1), the ortho position relative to the carboxyl group or carbonyl group comprises a carbon atom.
Thus, when the position of the carboxyl group or carbonyl group is defined as the 1-position, specific examples of the heterocycle
include a 3-pyridyl group, a 4-pyridyl group, a 5-pyridyl group, a 6-pyridyl group, a 3,5-pyrimidinyl group, and a 4, 6 -pyrimidinyl
group. Among these groups, a 3 -pyridyl group, a 4-pyridyl group, a 5-pyridyl group, and a 6-pyridyl group are preferable. Ring A
is particularly preferably a benzene ring.

[0021] At least one of R2,R3 and R*is a methoxy group. According to the present invention, even when one to three of R2 R3,

and R* are each a methoxy group, only the methoxy group at the 2-position relative to the carboxyl group is selectively
demethylated.

[0022] Examples of the Cq.g alkyl groups represented by R1 to R* include C1-6 alkyl groups such as, for example, a methyl

group, an ethyl group, an isopropyl group, and an n-butyl group. Examples of the halogen atom include a chlorine atom, a
fluorine atom, a bromine atom, and an iodine atom; among these atoms, a chlorine atom, a fluorine atom, and a bromine atom are
preferable. Examples of the mono-C1.¢ alkylamino group include mono-Cq.¢ alkyl amino groups such as, for example, a

methylamino group, an ethylamino group, and an isopropylamino group. Examples of the di-C1.g alkylamino group include di-C1.g
alkylamino groups such as, for example, a dimethylamino group, a diethylamino group, and a diisopropylamino group.
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[0023] R to R* are preferable when Rlisa hydrogen atom; at least one of R2to R%is a methoxy group; and the rest of R2 to
R% are each a methoxy group, a C1.¢ alkyl group, a halogen atom, a nitro group, an amino group, a mono-C1.galkylamino group,

or a di-Cqgalkylamino group. R to R* are more preferable when R1 and R* are each a hydrogen atom; R2 and R3 are each a

methoxy group, a C1-galkyl group, a halogen atom, a nitro group, an amino group, a mono-C1.galkylamino group, or a di-Cq-
salkylaminogroup. R to R* are still more preferable when R' and R* are each a hydrogen atom; R2 and R3 are each a methoxy

group.
[0024] The electron-withdrawing group represented by RYis a nitro group.

[0025] Examples of the alkyl group represented by RS include C1-g alkyl groups such as, for example, a methyl group, an ethyl
group, a propyl group, an isopropyl group, an n-butyl group, a tert-butyl group, and a 2-ethylhexyl group.

[0026] Each of the reaction processes is described below.

[0027] A compound of formula (1) is reacted with a Lewis acid selected from BF 3, TiClg, and AICI3 in specific esteric, ketonic or
amidic solvents, with the proviso that an alkali metal bromide or an alkali metal iodide coexists in the case of BF 3, to selectively

demethylate only the methoxy group at the 2-position to provide a compound of formula (2) at a high yield as further defined by
claim 1.

[0028] BFs3, TiCl4, and AICI3 may be in the form of a solvate or a hydrate; and BF3-Et20, TiClg, AICI3, and AICI3-6HO are
preferably used. These Lewis acids are each preferably used in an amount of 1.1- to 4-fold moles, particularly 1.1- to 3-fold
moles based on a compound of formula (1) in view of a good balance between reaction selectivity and efficiency. When BF 3 is
used, NaBr, Nal, KBr, K, or the like coexists therewith for the proceeding of the selective demethylation reaction of the methoxy
group at the 2-position. Lewis acids other than these Lewis acids, such as, for example, Sn, Mg and Zn Lewis acids and Ti (OiPr)
4 do not cause the demethylation reaction. The above-described alkali metal salt is preferably used in an amount equimolar to

that of the Lewis acid.

[0029] The reaction solvent is esteric, ketonic, or amidic solvents. The use of a hydrocarbonic solvent such as toluene does not
selectively provide a compound of formula (2) because it also demethylates a methoxy group other than the methoxy group at the
2-position. The esteric solvent is selected from ethyl acetate, methyl acetate, butyl acetate, and isobutyl acetate; ethyl acetate is
preferable. The ketonic solvent is selected from acetone, 2-butanone, cyclohexanone, and cyclopentanone. The amidic solvent is
selected from dimethylformamide and dimethylacetamide; dimethylformamide is preferable.

[0030] The reaction is preferably carried out at 50 to 150°C for 0.5 to 5 hours, particularly at 60 to 80°C for 1 to 3 hours.

[0031] According to the present invention, only the methoxy group at the 2-position is selectively demethylated to provide a
compound of formula (2) at a high yield of 90% or more.

[0032] A compound of formula (2) is reacted with a phenol derivative or a triphenyl phosphite derivative to provide a compound
of formula (3). When the phenol derivative is used as a phenylation agent, the reaction is performed in the presence of thionyl
chloride or phosphorus oxychloride. When the triphenyl phosphite derivative is used as a phenylation agent, the reaction is
conducted in the presence of an acid such as sulfuric acid, methansulfonic acid, toluenesulfonic acid, trifluoromethanesulfonic
acid, or the like. The phenol derivative is selected from phenol and para-nitrophenol. The triphenyl phosphite derivative is
selected from triphenyl phosphite and tri-para-nitrophenyl phosphite; triphenyl phosphite is preferable.

[0033] The phenylation reaction is preferably carried out in a hydrocarbonic solvent such as toluene, xylene, and tetralin at room
temperature to 150°C for 1 to 24 hours, particularly at 90 to 120°C for 2 to 5 hours.

[0034] A compound of formula (3) is reacted with a compound of formula (4) under heating at 150°C or higher or in the presence
of a boric acid ester to provide a compound of formula (5) at an extremely high yield.

[0035] When a compound of formula (3) is reacted with a compound of formula (4) under heating at 150°C or higher, the solvent
is preferably tetralin, xylene, dimethylformamide, dimethylacetamide, or dimethylsulfoxide. A reaction temperature of lower than
150°C prolongs the reaction time. Preferred reaction temperature is 150°C or higher, particularly 150 to 180°C. The reaction
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terminates in 2 to 5 hours. This method allows a compound of formula (4) with a high purity to be obtained at a high yield because
it does not cause side reactions despite the high reaction temperature.

[0036] The boric acid ester is preferably triphenyl borate. The use of triphenyl borate allows a compound of formula (4) with a
high purity to be obtained at a high yield because it causes little side reactions. The reaction solvent is preferably toluene or
xylene. The reaction is preferably conducted at 80 to 120°C, and terminates in 1 to 5 hours under this condition.

[0037] A compound of formula (5) is reacted with N,N-diisopropylethylenediamine(6)in the presence oftoluene to provide a
compound of formula (7).

[0038] This reaction is carried out in toluene to cause little coloration of the reaction solution. As a result, a compound of formula
(7) obtained does not become colored, simplifying the after-treatment thereof. The use of xylene or tetralin as a solvent tends to
allow the reaction solution to become brownish yellow. This reaction is preferably performed at 50 to 150°C for 1 to 24 hours,
particularly at 90 to 120°C for 5 to 10 hours.

[0039] A production method of the compound of formula (7c) from the compound of formula (7a) is then described. The
compound of formula (7a) can be present in the form of various acid addition salts; however, the hydrochloride thereof is
preferable. The hydrochloride is present in the form of an anhydride, a monohydrate, and a trihydrate; among these, the
trihydrate thereof is excellent particularly in storage stability. The compound of formula (7a) is recrystallized from an isopropanol
aqueous solution to provide the trihydrate thereof (7c) stably and efficiently. The isopropanol aqueous solution used preferably
has a concentration of 10 to 90%. The compound of formula (7c) obtained using the isopropanol aqueous solution is stable to
temperature changes, handling at room temperature, and formulation, and useful as a pharmaceutical raw material.

Examples

[0040] Then, the present invention is described in further detail with reference to Examples. However, the present invention is
not intended to be limited thereto.

Example 1

Synthesis of 2-hydroxy-4,5-dimethoxybenzoic acid (2a)

[0041]

(1) In 10 g of ethyl acetate were suspended 2.0 g of 2,4,5-trimethoxybenzoic acid (1a) and 1.45 g of NaBr in a stream of argon, to
which 4.0 g of BF3-EtoO was then added dropwise at 25°C, followed by heat stirring at 40°C for 3 hours. The reaction liquid was
cooled with ice, to which 10 mL of water was then added dropwise at 10°C, followed by dropwise adding 7.5 g of a 25% (w/w)
sodium hydroxide aqueous solution. Thereto was further added 10 mL of water before stirring, followed by filtering off insoluble
inorganic matter. To the separated aqueous layer was dropwise added 3.94 g of 35% hydrochloric acid, followed by stirring for 10
minutes. The precipitated crystal was collected by filtration and washed with water. The resultant crystal was thendriedunder

reduced pressure at 60°C to provide 1.7 g of 2-hydroxy-4,5-dimethoxybenzoic acid (2a) at a yield of 91%. 1H—NMR(DMSO-d6,
0):3.71(s,3H),3.81(s,3H),6.56(s,1H),7.17(s ,1H),11.15-11.30(bs, 1H),13.45-13.70(bs, 1H)

(2) In 30 mL of ethyl acetate was suspended 10 g of the compound (1a) in a stream of argon, to which 6.2 mL of TiCl 4 was then

added dropwise at 10 to 15°C under cooling with ice. The reaction liquid was heated to reflux, and stirred for 5 hours. This
reaction liquid was cooled, to which 4.9 g of 35% hydrochloric acid was then added dropwise at 24°C before adding 30 mL of
water, followed by heat stirring at 55°C for one hour. The precipitated crystal was collected by filtration and washed with water to
provide 12.45 g of compound (2a) in the form of a wet crystal. The moiety (6.23 g) of the resultant wet crystal was suspended in
15 mL of water, to which 3.52 g of a 25% (w/w) sodium hydroxide aqueous solution was then added dropwise at 18°C, followed by
heat stirring at 60°C for one hour. To the reaction liquid was added 20 mL of ethyl acetate, which was then subjected to liquid-
separating operation, followed by dropwise adding 2.19 g of 35% hydrochloric acid to the separated aqueous layer. The
precipitated crystal was collected by filtration and washed with water. The resultant crystal was dried under reduced pressure at
60°C to provide 4.13 g of compound (2a) at a yield of 88%.
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(3) In 11 mL of dimethylformamide (DMF) were suspended 2.12 g of compound (1a), 4.82 g of AICI 3-6HO, and 2.06 g of NaBr in

a stream of argon, which was then heat stirred at 100°C for 5 hours. The reaction liquid was allowed to stand to cool, to which
10.4 g of 35% hydrochloric acid was then added dropwise before adding 11 mL of water, followed by heat stirring at 70°C for one
hour. The precipitated crystal was collected by filtration and washed with water. The resultant crystal was dried under reduced
pressure at 60°C to provide 1.45 g of compound (2a) at a yield of 73%.

(4) In 20 g of toluene was suspended 6.28 g of AICI3 in a stream of argon, to which 20 g of DMF was then added dropwise at

26°Cbefore adding 10. 0 g of compound (1a), followed by heat stirring at 85°C for 1.5 hours. The reaction liquid was cooled, to
which 5.89 g of 35% hydrochloric acid was then added dropwise before adding 17.0 g of water, followed by heat stirring at 75°C
for one hour. The precipitated crystal was collected by filtration and washed with water. The resultant crystal was dried under
reduced pressure at 60°C to provide 9.0 g of compound (2a) at a yield of 96%.

Comparative Example 1

[0042]

1. (1) To 1 mL of ethyl acetate were added 200 mg of compound (1a) and 387 pL of BF 3-EtoO in a stream of argon, which
was then stirred at 25°C for 5 hours. However, the reaction did not proceed under these conditions. The reaction also did
not proceed at all even under conditions of 50°C for 5 hours using acetonitrile as a solvent. Thus, it has been found that
the use of BF3-EtoO requires a reagent such as NaBr.

2. (2) In 5.0 g of toluene was suspended 500 mg of compound (1a) in a stream of argon, to which 1.27 g of TiCl4 was then

added dropwise at 22°C. The reaction liquid was heat stirred at 70 to 75°C for one hour.
This reaction also demethylates methoxy groups other than the methoxy group at the 2-position, not enabling the desired
compound to be selectively obtained.

3. (3) In 10 mL of toluene was suspended 500 mg of 2,4,5-trimethoxybenzoic acid in a stream of argon, to which 1.26 g of
AlICl3 was then added under stirring at room temperature. The reaction liquid was heat stirred at 90 to 98°C for 2 hours.

[0043] This reaction also demethylates methoxy groups other than the methoxy group at the 2-position, not enabling the desired
compound to be selectively obtained.

[0044] From the above (2) and (3), it has been found that the combination of BF3-Et20, TiClg, or AICI3 and an esteric, ketonic or

amidic solvent is important for selectively demethylating the methoxy group at the 2-position.

Example 2

Synthesis of phenyl 2-hydroxy-4,5-dimethoxybenzoate (3a)

[0045]

(1) In 10 g of xylene were suspended 1.0 g of compound (2a) and 522 mg of phenol, to which 460 pL of SOCI2 was then added
dropwise before heating to reflux for 3 hours, followed by further adding 184 pL of SOCI2 and additionally heating to reflux for one
hour. The reaction solvent was distilled off, followed by adding methanol to the residue before stirring. The precipitated crystal

was collected by filtration to provide 880 mg of phenyl2-hydroxy-4,5-dimethoxybenzoate(3a) at a yield of 64%.
1H—NMR(DMSO-d6, 0):3.77(s,3H),3.86(s,3H),6.66(s,1H),7.29-7 .35(m,3H),7.40(s,1H),7.46-7.50(m,2H),10.29(s, 1H)

(2) In 1.5 g of toluene were mixed 2.35 g of P(OPh)3, 1.5 g of compound (2a), and 40.3 pL of H2SO4 in a stream of argon,
followed by heating the reaction liquid to reflux before stirring for 2.5 hours. The reaction liquid was allowed to stand to cool, to
which 5 g of methanol was then added before stirring for 30 minutes, followed by adding 2.5 g of water and stirring for 30 minutes.
The precipitated crystal was collected by filtration and dried under reduced pressure to provide 2.0 g of phenyl 2-hydroxy-4,5-
dimethoxybenzoate (3a) at a yield of 96%.
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Example 3 (REFERENCE)

Synthesis of 2-[(2-hydroxy-4,5-dime thoxybenzoyl)amino]-1,3-thiazole-4 -carboxylic acid methyl ester (5a)

[0046]

(1) In 25 g of toluene were suspended 5.0 g of phenyl 2-hydroxy-4,5-dimethoxybenzoate (3a), 3.75 g of methyl 2-amino-1,3-
thiazole-4-carboxylate (4a), and 5.49 g of (PhO)3B in a stream of argon, which was then heat stirred at 100°C for 3 hours.

Thereto was dropwise added 25 g of methanol at 70°C, followed by heating to reflux for one hour. The reaction liquid was allowed
to stand to cool before stirring at 30°C or lower for one hour, followed by collecting the precipitated crystal by filtration. The crystal
was dried under reduced pressure at 60°C to provide 6.49 g of the monomethanolate of the title compound (5a) at a yield of 96%.
The monomethanolate of the title compound (5a) had an extremely high purity of 99.78% as determined by HPLC.
1H—NMR(DMSO-d6, 0):3.19(s,3H),3.79(s,3H),3.83(s,3H),3.84(s ,3H),4.05-4.15(bs,1H),6.61(s,1H),7.63(s,1H),8.13(s,1H),1
1.77(s,1H),12.40(s,1H)

The drying under reduced pressure was further carried out at 100°C to provide the title compound (5a). 1H—NMR(DMSO-d6,
8):3.79(s,3H),3.83(s,3H),3.84(s,3H),6.61(s ,1H),7.63(s,1H),8.13(s,1H),11.77(s,1H),12.40(s,1H)

(2) In 500 mg of tetralin were suspended 500 mg of phenyl 2-hydroxy-4,5-dimethoxybenzoate (3a) and 433 mg of methyl 2-amino-
1,3-thiazole-4-carboxylate (4a) in a stream of argon, which was stirred at 175°C for 3 hours. After cooling, methanol was added
thereto, followed by stirring for one hour. The precipitated crystal was collected by filtration and dried under reduced pressure at
60°C to provide 620 mg of the monomethanolate of the title compound (5a) at a yield of 92%.

Example 4 (REFERENCE)

Synthesis of

2-[(2-hydroxy-4,5-dime thoxybenzoyl)amino]-1,3-thiazole-4 -carboxylic acid methyl ester (5a)

[0047]

1. (1) In 2.5 g of xylene were suspended 500 mg of phenyl 2-hydroxy-4,5-dimethoxybenzoate (3a), 288 mg of methyl 2-amino-
1,3-thiazole-4-carboxylate (4a), and 204 uL of (MeO)3B in a stream of argon, which was then heated to reflux (at 140°C) for
3 hours. The reaction liquid was allowed to stand to cool, to which 5 g of methanol was then added dropwise, followed by
heating to reflux for one hour. The reaction liquid was cooled with ice and then stirred for one hour, followed by collecting
the precipitated crystal by filtration. The crystal was dried under reduced pressure at 80°C for one hour to provide 505 mg
of the monomethanolate of the title compound (5a) at a yield of 80%.

2. (2) The reaction was carried out as described in (1), using xylene (140°C) or tetralin (175°C) as a solvent and employing
(PhO)3B in place of (MeO)3B, to provide the monomethanolate of the title compound (5a) at a yield of 85% or 67%,

respectively.

[0048] The results of (1) and (2) show that the reaction is preferably conducted at 80 to 120°C, in the presence of (PhO)3B.

Comparative Example 3
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[0049] In 250 mg of xylene were suspended 250 mg of phenyl 2-hydroxy-4,5-dimethoxybenzoate (3a) and 144 mg of methyl 2-
amino-1,3-thiazole-4-carboxylate (4a) inastreamof argon, which was then heated to reflux (at 140°C) for 7 hours. The reaction
was not completed. After cooling, methanol was added, followed by stirring for one hour. The precipitated crystal was collected by
filtration and dried under reduced pressure at 60°C to provide 170 mg of the same compound (5a) as that of Example 4 at a yield
of 55%.

[0050] The results of Comparative Example 3 and Example 3(3) show that the reaction of compound (3a) and compound (4a) by
heating is preferably performed at 150°C or higher.

Example 5

Synthesis of 2-hydroxy-4,5-dimethoxybenzoic acid 4-nitrophenyl ester (3a)

[0051] In 5.0 g of toluene were mixed 2.2 g of tris(4-nitrophenyl)phosphite, 1.0 g of 2-hydroxy-4,5-dimethoxybenzoic acid, and 11
pl of HoSO4 in a stream of argon, followed by heating the reaction liquid to reflux before stirring for 2 hours. The reaction liquid
was allowed to stand to cool, to which 5 mL of methanol was then added at 40°C before stirring for 30 minutes, followed by
collecting the precipitated crystal by filtration before drying under reduced pressure to provide the title compound (3a) at a yield
of 60%.

TH-NMR(CDCl3, 8):3.91(s,3H),3.96(s,3H),6.55(s, 1H),7.37(s,1 H),7.42(d,2H,J=9.0Hz),8.35(d,2H,J=9.0Hz),10.26(s, 1H)

Example 6 (REFERENCE)

Synthesis of 2-[(2-hydroxy-4,5-dime thoxybenzoyl)amino]-1,3-thiazole-4 -carboxylic acid methyl ester (5a)

[0052] In 1 mL of xylene were suspended 200 mg of 2-hydroxy-4,5-dimethoxybenzoic acid 4-nitrophenyl ester and 119mgof 2-
amino-1,3-thiazole-4-carboxylic acid methyl ester in a stream of argon, which was then heat stirred at 130°C for 12 hours. The
reaction liquid was allowed to stand to cool, to which 1 mL of methanol was then added, followed by heating to reflux for one hour.
The resultant reaction liquid was allowed to stand to cool, followed by collecting the precipitated crystal by filtration at 30°C or
lower before drying under reduced pressure to provide 180 mg of the title compound (5a) at a yield of 80%.

Example 7 (REFERENCE)

Synthesis of

N-[2-(diisopropylamino)e thyl]-2-[(2-hydroxy-4,5-dime thox ybenzoyl)amino]-1,3-thiazole-4-carboxamide (compound 7a)

[0053] In 30 mL of toluene was suspended 10.81 g of compound (5a) obtained in Example 4, to which
diisopropylethylenediamine (6) was then added dropwise at 70°C in a stream of argon, followed by heat stirring at 100°C for 5
hours. The reaction liquid was allowed to stand to cool, to which 20 mL of a 10% (w/w) sodium chloride aqueous solution was then
added at 75°C for performing extraction operation. This operation was repeated once again. After removing the aqueous layer,
toluene was distilled off under reduced pressure, followed by diluting the residue with 38 mL of 80% (v/v) aqueous 2-propanol.
Thereto was dropwise added 9.22 g of 35% hydrochloric acid to precipitate the hydrochloride of compound (7a). The precipitated
crystal was collected by filtration and washed with 2-propanol, and then dried under reduced pressure at 50°C to provide 14 .45 g
of the hydrochloride of compound (7a) at a yield of 97%.

THNMR (DMSO-dg, &) 1.32(d,6H,J=6.4Hz),1.35(d,6H,J=6.4Hz),3 .16-3.19(m,2H),3.59-3.67(m,4H),3.78(s,3H),3.82(s,3H),6.8
9(s,1H),7.50(s, 1H),7.91(s, 1H),8.74(t,1H,J=5.9Hz),9.70(s, 1H),11.80(s,1H),12.05-12.15(bs, 1H)

Comparative Example 5
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[0054] The reaction was carried out in the same way as that in Example 5 except for the use of xylene or tetralin as a solvent. As
a result, the use of xylene or tetralin tended to allow the reaction liquid to be colored brownish yellow although the use of toluene

made the liquid colorless or pale yellow.

Example 8 (REFERENCE)

Synthesis of compound (7)

[0055] In 8 mL of 20% aqueous 2-propanol was suspended 2.0 g of compound (7a), which was then heat stirred for complete
dissolution. The resultant solution was allowed to stand to cool while continuing the stirring, followed by collecting, by filtration, the
crystal precipitated at an internal temperature of 20°C before washing with 20% aqueous 2-propanol. The crystal was dried under
reduced pressure at 50°C to provide 1.8 g of compound (7¢) at a yield of 90%.

[0056] The resultant crystal (HCI-3HpO) had a value of 9.99 to 10.06%, compared to a theoretical value of 9.98%, in the

measurement of the water content using the Karl Fischer method, suggesting that it is a trihydrate. The compound was stable
without exhibiting any change in quality due to temperature change and handling at room temperature.
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Patentkrav

1. Fremgangsmade til fremstilling af en forbindelse, der er repreesenteret
med formlen (2):

nl

(hvor ring

A betegner en benzenring eller en 6-leddet aromatisk heterocyklisk ring;

R' betegner et hydrogenatom, en Cys-alkylgruppe, et halogenatom, en nitro-
gengruppe, en aminogruppe, en mono-C1.-alkylaminogruppe eller en di-C1.6-
alkylaminogruppe; og

mindst en af R?, R® og R*

betegner en methoxygruppe, og resten hver iszer betegner et hydrogenatom,
en Cqe-alkylgruppe, et halogenatom, en nitrogruppe, en aminogruppe, €n
mono-C1.e-alkylaminogruppe eller en di-C1.s-alkylaminogruppe), omfattende
(a) at omseette en forbindelse, der er repraesenteret med formlen (1):

6]

(hvor ring A og R', R?, R® og R* er de samme som defineret ovenfor) med en
Lewis-syre, der er valgt blandt TiCls og AICI; i esteriske, ketoniske eller ami-
diske oplgsningsmidler, der er valgt blandt ethylacetat, methylacetat, butyla-
cetat, isobutylacetat, acetone, 2-butanon, cyklohexanon, cyklopentanon,
dimethylformamid og dimethylacetamid; eller

(b) at omseette en forbindelse, der er repraesenteret med formlen (1), (hvor
ring A er den samme som defineret ovenfor, og R' og R* hver isaer er et hy-
drogenatom; R? og R® hver iszer er en methoxygruppe) med en Lewis-syre,
der er valgt blandt BF3, TiCls og AICI; i esteriske, ketoniske eller amidiske
oplasningsmidler, der er valgt blandt ethylacetat, methylacetat, butylacetat,
isobutylacetat, acetone, 2-butanon, cyklohexanon, cyklopentanon, dimethyl-
formamid og dimethylacetamid, forudsat at, nar Lewis-syren er BF3, fore-
kommer et alkalimetalbromid eller en alkalimetaliodid samtidig, eller
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(c) at omseette en forbindelse, der er repraesenteret med formlen (1), (hvor
ring A og R' er de samme som defineret ovenfor; og R? , R® og R* er en
methoxygruppe) med en Lewis-syre, der er valgt blandt BF;, TiCls og AICl3 i
esteriske, ketoniske eller amidiske oplgsningsmidler, der er valgt blandt
ethylacetat, methylacetat, butylacetat, isobutylacetat, acetone, 2-butanon,
cyklohexanon, cyklopentanon, dimethylformamid og dimethylacetamid, for-
udsat at, nar Lewis-syren er BF3, forekommer et alkalimetalbromid eller en
alkalimetaliodid samtidig.

2. Fremgangsmade til fremstilling af en forbindelse, der er repraesenteret
med formlen (3):

i

5
R2 ‘ <:oo—</:\\/)R

R? OH
R4

6)

(hvor ring A betegner en benzenring eller en 6-leddet aromatisk heterocyklisk
ring; R' betegner et hydrogenatom, en Cy.ealkylgruppe, et halogenatom, en
nitrogruppe, en aminogruppe, en mono-C.s-alkylaminogruppe eller en di-Cs.
s-alkylaminogruppe; mindst en af R?, R® og R* betegner en methoxygruppe,
og resten hver isaer betegner et hydrogenatom, en Cq.salkylgruppe, et halo-
genatom, en nitrogruppe, en aminogrupp, en mono-Cy.¢-alkylaminogruppe
eller en di-Cy-alkylaminogruppe; og R repraesenterer et hydrogenatom eller
en nitrogruppe),

omfattende

(a) at omseette en forbindelse, der er repraesenteret med formlen (1):

m

(hvor ring A og R', R%, R® og R* er de samme som defineret ovenfor) med en
Lewis-syre, der er valgt blandt TiCls og AICI; i esteriske, ketoniske eller ami-
diske oplgsningsmidler, der er valgt blandt ethylacetat, methylacetat, butyla-
cetat, isobutylacetat, acetone, 2-butanon, cyklohexanon, cyklopentanon,
dimethylformamid og dimethylacetamid; eller
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(b) at omseette en forbindelse, der er repreesenteret med formlen (1), (hvor
ring A er den samme som defineret ovenfor, og R' og R* hver iszer er et hy-
drogenatom; R? og R® hver iszer er en methoxygruppe) med en Lewis-syre,
der er valgt blandt BFs, TiCls og AICI; i esteriske, ketoniske eller amidiske
oplgsningsmidler, der er valgt blandt ethylacetat, methylacetat, butylacetat,
isobutylacetat, acetone, 2-butanon, cyklohexanon, cyklopentanon, dimethyl-
formamid og dimethylacetamid, forudsat at, nar Lewis-syren er BF3, fore-
kommer et alkalimetalbromid eller en alkalimetaliodid samtidig, eller

(c) at omseette en forbindelse, der er repraesenteret med formlen (1), (hvor
ring A og R' er de samme som defineret ovenfor; og R? R® og R* er en
methoxygruppe) med en Lewis-syre, der er valgt blandt BF;, TiCls og AICI; i
esteriske, ketoniske eller amidiske oplasningsmidler, der er valgt blandt
ethylacetat, methylacetat, butylacetat, isobutylacetat, acetone, 2-butanon,
cyklohexanon, cyklopentanon, dimethylformamid og dimethylacetamid, for-
udsat at, nar Lewis-syren er BF;, forekommer et alkalimetalbromid eller en
alkalimetaliodid samtidig,

til tilvejebringelse af en forbindelse, der er repraesenteret med formlen (2):

(hvor ring A og R', R?, R® og R* er de samme som defineret ovenfor), og
derefter at omsaette den resulterende forbindelse med et phenolderivat, der
er valgt blandt phenol eller para-nitrophenol i naerveer af thionylchlorid eller
phosphoroxychlorid eller et triphenylphosphitderivativ, der er valgt blandt
triphenylphosphit og tri-para-nitrophenylphosphit i naerveer af en syre, sdsom
svovlsyre, methansulfonsyre, toluensulfonsyre eller trifluormethansulfonsyre.

3. Fremgangsmaéde til fremstilling ifalge krav 2, hvor triphenylphosphitderiva-
tet omsaettes i neerveer af en syre.
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