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(57) Abrege/Abstract:
The present invention provides an efficient method for mass-producing 2-hydroxy-5-(substituted)phenylalkylaminobenzoic acid

derivative or Its salts (represented by Chemical formula 4), by reacting (substituted)phenylalkyl methanesulfonate with alkyl 5-
aminosalicylate. In  an embodiment, the Invention provides a method for producing 2-hydroxy-5-[2-(4-
trifluoromethylphenyl)ethylamino]benzoic acid or its salts. (see formula 4)
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ABSTRACT

The present i1nvention provides an efficient method for mass-
producing 2-hydroxy-5-(substituted)phenylalkylaminobenzolic acid
derivative or its salts (represented by Chemical formula 4), by reacting
(substituted)phenvlalkyl methanesulfonate with alkyl 5-aminosalicylate.
In an embodiment, the invention provides a method for producing 2-
hyvdroxy-5-[2-(4-trifluoromethylphenyl)ethylamino]benzoic acid or 1ts

saltls.

<Chemical formula 4>

R4

R3 \/&/ RS
RzWHY\/COOA
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MANUFACTURING METHOD OF 2-HYDROXY-5-PHENYLALKYLAMINOBENZOIC

ACID DERIVATIVES AND THEIR SALTS

[ TECHNICAL FIELD]
5 The present invention relates to manufacturing method of
2-hydroxy-5-(substituted)phenylalkylaminobenzoic acld

derivatives and their salts.

[ BACKGROUND ART]

10 2-Hydroxy-5-(substituted)phenylalkylaminobenzoic acid
derivatives, particularly' 2-hydroxy-5-[2-(4~-trifluoromethyl
phenyl)ethylaminojbenzoic acid and its salt, are Kknown to be
very useful for treating central nervous system (CNS) diseases
such as ischemia, hypoxia, hypoglycemia, traumatic brain 1injury,

15 traumatic spinal cord injury, epilepsy, Huntington's disease,
Parkinson's disease, Alzheimer's disease and amyotrophic lateral
sclerosis (U.S. Patent No. 6,964,982).

As a synthesis method of the 2-hydroxy-5-
(substituted)phenylalkylaminobenzoic acid, a preparing method of

20 2-hydroxy-5-phenylalkylaminobenzoic acid using substitution
reaction mechanism performed by reacting aminosalicylic acid and
2-(4-nitrophenyl)ethylbromide or 3-(4-nitrophenyl)propylbromide
in a mixture of triethylamine and dimethylformamide (Korean

patent laid-open publication No. 2003-0058934).
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However, 1n case of using said method, the intended substitution
reaction 1s unlikely to happen because the amine residue  of
aminosalicylic acid works as base, and a specific residue of starting
material, 2-(4-nitrophenyl)ethylbromide or 3= (4~

0 nitrophenyl)propylbromide, is likely to be removed as hydrogen bromide,
which causes formation of impurities, 4-nitrostyrene or l-allyl-4-
nitrobenzene. In addition, these impurities are difficult to be removed
by general recrystallization method.

In addition to the above method, other methods have been disclosed,

10 but all methods disclosed until now have problem that those are not

suitable for mass-production.

[ SUMMARY ]

In one aspect, the invention provides a method for preparing a 2-

15 hydroxy-5-phenylalkylaminobenzoic acid derivative represented by Chemical

formula 4 or its salt, comprising a step of preparing alkyl Z-hydroxy-o5-
phenylalkylaminobenzoate represented by Chemical formula 3 Dby reacting
phenylalkyl methanesulfonate represented by Chemical formula 1 with alkyl

5-aminosalicylate represented by Chemical formula 2
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<Chemical formula 1>

R4
R3 R5 %?
O
0~ || CH3
R2 O
R1 ;

<Chemical formula 2>

HoN . : :COO-C1-3alkyI
OH |

<Chemical formula 3>

R4

R3 R5
\ \
“ COO-C,4_zalkyl
~1.3dlKy
=5 Z n ST

R1 \/‘\OH

<Chemical formula 4>

R4

R3 R5

~ n hl X~ COOA
R

Z

/

OB

wherein, in the Chemical formulas 1 to 4, n is an integer from 1 to
4; R1, RZ2, R3, R4 and RS are 1independently hydrogen, halogen, Cl~4
haloalkyl, nitro, hydroxy, Cl-4 alkyl, aryl, Cl-4 alkoxy or amine; A 1is

hydrogen or Cl-3 alkyl; and B 1s hydrogen or acetyl.

2a
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In another aspect, the invention provides a method for preparing 2-

hydroxy-5-{2- (4-trifluoromethylphenyl)ethylamino]lbenzoic acid according

to the reaction equation 1 below:

<Reaction equation 1>

FaCo y ,J\\ OH
) \E\x\:ﬁ’l\ AN l

. H

the method comprising:

reacting 2-(4-trifluoromethylphenyl)ethyl methanesulfonate with

methyl S5—aminosalicylate to obtailn methy. 2-hydroxy-5-[2-(4-

trifluoromethylphenyl)ethylamino]benzoate; and
10 hydrolyzing the methyl 2-hvdroxy-5-[2-(4-

trifluoromethylphenyl)ethylamino]benzoate to yileld the Z2-hydroxy-o5-[2-(4-

trifluoromethylphenyl)ethylamino}benzoic acid.

[DISCLOSURE]

15 [TECHNICAL PROBLEM]

Accordingly, the present invention may provide a method useful 1n

mass-producing 2-hydroxy-5-phenylalkylaminobenzoic acid derivative or 1ts

salt.

2b
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[TECHNICAL SOLUTION]

The present 1nvention provides a method for preparing 2-hydroxy-5-
phenylalkylaminobenzolic acid derivative represented by Chemical formula 4

or 1ts salt, comprising a step of preparing alkyl 2-hydroxy-5-

2C
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phenylalkylaminobenzoate represented by Chemical formula 3 by
reacting phenylalkyl methanesulfonate represented by Chemical
formula 1 with alkyl 5-aminosalicylate represented by Chemical
formula 2.

<Chemical formula 1>

R4

R3 R5 %?

S
“J] "CH3
R2 O
R

<Chemical formula 2>

H,N COO-Cr-salkyl

OH

<Chemical formula 3>

<Chemical formula 4>

QW\COOA

In the Chemical formulas 1 to 4, n 1s an integer from 1 to

4 R1, R2, R3, R4 and R5 are independently hydrogen, halogen,

' C;., haloalkyl, nitro, hydroxy, C,., alkyl, aryl, C:., alkoxy or
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amine; A 1s hydrogen or C;.; alkyl; and B is hydrogen or acetyl.
Preferably, the present invention is the method whereiln

the reaction  temperature of phenylalkyl methanesulfonate

represented by Chemical formula 1 and alkyl b5-aminosalicylate

5 represented by Chemical formula 2 is 60~90C. More preferably,

the reaction temperature of the Chemical formula 1 compound and

the Chemical formula 2 compound is 70~80C.

Higher temperature than the range of the present invention

accelerates not only the main reaction, but  also the side
10 reactions more significantly, which therefore introduces more

impurities and lowers the vyilield. Lower temperature than the
range of the present invention reduces reactlion speed, which
requires too much manufacturing time.
Preferably, the present invention also provides the method
15 wherein the method comprises hydrolyzing alkyl 2-hydroxy-5-
(substituted)phenylalkylaminobenzoate represented by Chemical
formula 3 in a solvent comprising sulphuric acid water solution
to form 2-hydroxy-5-(substituted)phenylalkylaminobenzoic acid
sulfate.
20 The present invention also provides the method wherein the
method comprises controlling the pH of the 2-hydroxy-5-

(substituted)phenylalkylaminobenzoic acid sulfate to pH 3~3.5 tO

make 2-hydroxy-5-(substituted)phenylalkylaminobenzoic acid non-

solvate, particularly, 2-hydroxy-5-[2-(4-
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trifluoromethylphenyl)ethylamino]benzoic acid non-solvate. The
obtained 2-hydroxy-5-(substituted)phenylalkylaminobenzoic acid
sulfate, particularly, 2-hydroxy-5-[2-(4-
trifluoromethylphenyl)ethylamino]lbenzoic acid sulfate, has both
amino group and carboxyl group, and it can react with strong
acid to form ammonium and react with alkali to form carboxylate
in the outside of the pH range, which makes a bad effect on the
purity of the final product.

The 2-hydroxy-5-(substituted)phenylalkylaminobenzoic acid
derivative represented by Chemical formula 4 can be made by
using the 2-~hydroxy-5-(substituted)phenylalkylaminobenzoic acid
as starting material, and purifying alkyl 2-hydroxy-5-
(substituted)phenylalkylaminobenzoate of Chemical formula 3
without further reaction.

Salts of the 2-hydroxy-5-
(substituted)phenylalkylaminobenzoic acid derivative represented
by Chemical formula 4, particularly 2-hydroxy-5-
(substituted)phenylalkylaminobenzoic acid (both A and B are
hydrogen in Chemical formula 4), can be made by reacting the
compound with inorganic reagent providing alkali metal 1like
lithium hydroxide, sodium hydroxide, potassium hydroxide and SO
on 1in organic solvent such as lower alcohol, acetone and
acetonitrile. Amine salts can be made by dissolving the Chemical

formula 4 compound in alcohol solvent and adding diethylamine,
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triethylamine etc. to the solution. However, the method for preparing the
salt of the present i1nvention 1s not limited to those methods described
above. Metal salt can be obtained by direct crystallization method, and
freeze drying method can be used to get the salt of Chemical formula 4

compound.

[MODES FOR CARRYING OUT THE INVENTION]

Hereinafter, the present 1nvention 1s described 1n c¢onsiderable
detail to help those skilled in the art understand the present invention.
However, the following examples are offered by way of 1llustration and
are not intended to limit the scope of the invention. It 1s apparent that
various changes may be made without departing from the scope of the

invention or sacrificing all of its material advantages.

<Example> Preparation of 2~hydroxy-5-[2~-(4-
trifluoromethylphenyl)ethylamino]benzoic acid

2-Hydroxy-5-[2-(4-trifluoromethylphenyl)ethylamino]benzolc acid was
prepared according to the reaction equation 1 described below.

<Reaction equation 1>
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Compound A

Compound C

Step I: Condensation

Into a 50 L glass reactor, 7.00 kg of methyl b5-
aminosalicylate (41.9 mol), 11.23 kg of compound A (2-(4-
trifluoromethylphenyl)ethyl methanesulfonate, 41.9 moi), 5.11 kg
of triethylamine (50.6 mol) and 26 L of toluene were charged

under nitrogen protection. The mixture were agitated and heated

to about 70~80°C to react for about 28~32 hours. After 20 hours’

reaction, samples were taken every 4 hours for HPLC analysis.

The reaction was considered complete when compound A was not
more than 0.5%. The reaction mixture was then cooled to 45°C,

then transferred to a 20 L rotary evaporator and concentrated

under about 0.09 MPa wvacuum at 60~75 °C until no toluene was

condensed. A dark oily product (22.31 kg) was obtained, which
was dissolved in ethanol and acidified with 50% sulfuric acid.
The mixture was <cooled +to Dbelow 10°C for sufficient
precipitation. After filtered and sufficiently washed with 50%

ethanol, 13.99 kg wet sulfate of compound B (methyl 2-hydroxy-5-
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[2-(4-trifluoromethylphenyl)ethylamino]benzoate) was obtalned

(74.8% on dry base, 90.73% HPLC purity). The yield was 58.4%.

Step II: Hydrolyzation

5 Under nitrogen protection, 11.6 kg of the sulfate obtained
in Step I (9.04 kg on dry base, 21.1 mol) was hydrolyzed in the
mixture of 13.2 kg of 98% sulfuric acid (132 mol), 36 L of
purified water and 8.2 kg of acetic acid (136.7 mol) at 95~100°C
for about 27 hours. Samples were taken for HPLC analysis. The

10 reaction was considered complete when the residue of compound B
was not more than 1%. Then the reaction mixture was cooled to
10~20°C and filtered. The cake was washed with 6 L of purified
water for three times and 10.98 kg of wet sulfate of compound C
(2~hydroxy-5-[2-(4-trifluoromethylphenyl)ethylamino]benzoic

15 acid) was obtained (69.4% on dry base, 97.67% HPLC purity). The

vield was 94.2%.

Step III: Purification
The mixture of 10.94 kg of the sulfate of compound C
20 obtained in step II, 30 L of anhydrous ethanol and 7.5 L of
purified water was heated to 50~-65°C with agitation, then 50%
sulfuric acid solution was added dropwise until a clear solution

was obtained. The solution was filtered and gradually cooled

down to below 10°C. After filtration, 8.77 kg of purified
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sulfate of compound C was obtained (79.0% on dry base).

The purified sulfate above was mixed with 15 L of 50%

ethanol and neutralized with 25% aqueous ammonia to pH 3.0~3.5.
The mixture was filtered, and the cake was washed sufficiently
with hot purified water, ethanol and hot purified water again.
Then 9.96 kg of purified wet product was obtained (58.5% on dry
base), which was dried at 55~65°C under at 1least 0.085 Mpa
vacuum for about 24 hours until the Loss on Drying was not more
than 0.1%. Finally, 5.48 kg of 2-hydroxy-5-{2-(4-
trifluoromethylphenvyl)ethylamino}benzoilic acid was obtained

(99.6% HPLC purity) and the vyield was 84.7%.

Analysis of the final product

'H-NMR spectrum analysis result and IR absorption spectrum
analysis result of obtained 2-hydroxy-5-[2-(4-
trifluoromethylphenyl)ethylaminolbenzoic acid was shown 1in table

1 and 2, respectively, below.

[Table 1]
Chemical Shift (ppm) Multiplicity Quantity of Proton l
2.91 t 2
o 3.23 o t - 2
6.77 d 2
6.87 :;—- 2
 6.96 B | S T
SR —
7.64 d 2

[ Table 2]
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Absorption

IR (cm™', KBr): 3402 (OH), 3070 (Aromatic C-H), 2964, 2916, 2856

f

(CH,), 2741, 2696, 2536, 2486 (CH,~NH,'), 1622 (C=0), 1508, 1460
(Aromatic C=cC), 1164, 1066 (C-0), 1331, 1113 (C-F). 835, 817

(aromatic ring 1,4-disubstituted), 690 (aromatic ring 1,3,5-

trisubstituted)

[ADVANTAGEOUS EFFECTS]

The present invention provides a useful and efficient
method for mass-producing 2-hydroxy-5-phenylalkylaminobenzoic
acid or 1ts salt, particularly 2-hydroxy-5-[2-(4-

trifluoromethylphenyl)ethylamino]lbenzoic acid or its salt.

10
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What is claimed is:

1. A method for preparing Z2-hydroxy-5-phenylalkylaminobenzoic acid
derivative represented by Chemical formula 4 or its salt, comprising a
step of preparing alkyl 2Z2-hydroxy-5-phenylalkylaminobenzoate represented
by Chemical formula 3 by reacting phenylalkyl methanesulfonate
represented by Chemical formula 1 with alkyl 5-aminosalicylate

represented by Chemical formula 2:

<Chemical formula 1>

R4
R3 R5 E?
S<
0" || CH3
R2 O
R1 "

<Chemical formula 2>

HQN COO-C1-3a|kYI

N

Z

OH

<Chemical formula 3>

R4

R3 RS

H
N

\
RZ/\/M \/\I/COO-C1_3aIkyI
R1 \/\OH

11
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<Chemical formula 4>

R4
R3 RS

o COOA

1Z

R1
OB

wherein, 1in the Chemical formulas 1 to 4, n is an integer from 1 to
4; R1, RZ2, R3, R4 and R5 are 1independently hydrogen, halogen, Cl-4
haloalkyl, nitro, hydroxy, Cl-4 alkyl, aryl, Cl-4 alkoxy or amine; A 1is

hydrogen or Cl-3 alkyl; and B 1s hydrogen or acetvl.

2. The method of claim 1, wherein the reaction temperature of

phenylalkyl methanesulfonate represented by Chemical formula 1 and alkyl

5-aminosalicylate represented by Chemical formula 2 is 60~90°C.

3. The method of claim 1 or 2, wherein the method comprises
hydrolyzing alkyl Z2-hydroxy-5-phenylalkylaminobenzoate represented by
Chemical formula 3 in a solvent comprising sulphuric acid water solution

to form Z2-hydroxy-5-phenylalkylaminobenzoic acid sulfate.

4. The method of claim 3, wherein the method comprises controlling

the pH of the Z2-hydroxy-5-phenylalkylaminobenzoic acid sulfate to pH

3~3.5 for purification.

5. A method for preparing Z2-hydroxy-5-[2-(4-
trifluoromethylphenyl)ethylamino]benzoic acid according to the reaction

equation 1 below:

12
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<Reactilion eqgquation 1>

F.C
’ O HQN N
[+
o”'lf‘CHa 7

O

COOH

the method comprising:

reacting 2-(4-trifluoromethylphenyl)ethyl methanesulfonate with
methyl bS-aminosalicylate to obtaln methyl Z2-hydroxy-5-[2-(4-
trifluoromethylphenyl)ethylamino]benzoate; and

hydrolyzing the methyl 2-hydroxy-5-[2-(4-trifluoromethylphenvyl)
ethyvlamino]benzoate to yvield the 2-hydroxy-5-{2- (4-

trifluoromethylphenyl)ethylamino]lbenzoic acid.

6. The method of claim 5, wherein the reaction temperature of 2-(4-

trifluoromethylphenyl)ethyl methanesulfonate and methyl 5-aminosalicylate
is 70~80°C.

7. The method of claim 5 or 6, whereiln the method comprises
hydrolyzing methyl 2-hydroxy-5-[2-(4~-trifluoromethylphenyl)ethylamino]
benzoate 1n a solvent comprising sulphuric acid water solution to form 2-

hydroxy-5-[{2-(4-trifluoromethylphenyl)ethylamino]benzoic acid sulfate.

13
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8. The method of claim 7, wherein the method comprises controlling
the pH of the 2-hydroxy-5-[2-(4-trifluoromethylphenyl)ethylamino]benzoic

acld sulfate to pH 3~3.5 for purification.

14
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