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Description

PROCESS OF PREPARATION OF SUBSTITUTED TETRAFLU-
OROBENZYLANILINE COMPOUND AND ITS PHARMA-

CEUTICALLY APPROVED SALTS
Technical Field

[ 1] This invention relates to a process tor preparing tetratluorobenzyl-5-aminosalicylic
acid derivatives represented by the tollowing Chemical Formula I and 1ts pharma-
ceutically acceptable salt compounds which are usetul tor the prevention and treatment
of acute and chronic neurodegenerative diseases.

[2]

[3] <Chemical formula I>

[4]

[S]
6] Wherein, M represents lithium, sodium or potassium; and Rl R2 and R3 may, inde-

pendently of one another, be hydrogen or halogen.

[ 7]
Background Art

[8] The Korean Patent Unexamined Publication Nos. 2003-0097706 and
2004-0066639 disclose that tetrafluorobenzyl derivatives are therapeutically effective
in the prevention and treatment ot acute and chronic neurodegenerative diseases and
can etfectively be used to prevent and treat chronic neurodegenerative diseases such as
Alzheimer's disease, Parkinson's disease and Huntington's disease; seizure-inducing
brain disease such as epilepsy; and 1schemic brain disease such as stroke.

[9]

[10] The process tor preparing tetratluorobenzyl-5-aminosalicylic acid derivatives 1s
described in the Korean Patent Unexamined Patent No. 2003-0097706, and 1s 1l-
lustrated in the following reaction scheme II.

[11]

[12] <Reaction scheme II>

[13]
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[14]
[15]

[16]
[17]

[18]
[19]

[20]
[21]
[22]

Wherein, Rl, R2 and R3 are hydrogen or halogen, respectively; R4 1s hydroxy, alkyl,
alkoxy, halogen, alkoxy substituted with halogen, alkanoyloxy or nitro, and R5 1S
carboxylic acid or ester of carboxylic acid substituted with C1-C4 alkyl, car-

boxyamide, sulfonic acid, halogen or nitro.

Reaction scheme Il shows the process tor preparing tetratluorobenzyl-
S-aminosalicylic acid derivatives. First, a nitrobenzene compound 1s hydrogenated, and
the resulting aniline compound is reacted with tetrafluorobenzyl bromide compound in
the presence of triethylamine and dimethyltormimide resulting in the production of the

desired tetratluorobenzyl-5-aminosalicylic acid derivative.

The process, however, also results in the formation of a dimer (Chemical Formula
I1I) in quantities greater than 1% ot the total product. The dimmer 1s formed as a result
of the side-reaction between the starting material, tetratluorobenzyl bromide
compound, and the secondary amine group of a tetratluorobenzyl-5-aminosalicylic
acid derivative. The dimer 1s not easily removed by general re-crystallization methods,
and a more complex purification process 1s required in order to stay under the impurity
guideline of 0.1%. This reaction scheme 1s theretore inadequate for industrial ap-
plication. It produces a reduced yield of the desired compound, and thereby increases

manutacturing costs.

<Chemical formula III>

CA 02608553 2007-11-15
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[27]
28]

[29]

[30]

[31]
[32]

[33]
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Wherein, Rl R2 and R3 may, independently of one another, be hydrogen or halogen.

Furthermore, the Korean Patent Unexamined Patent No. 2003-0097706 fails to

describe the salt compounds of tetratfluorobenzyl-5-aminosalicylic acid derivative 1n
more detail. Thus, another formulation research ot the atorementioned compound 1n

terms of stability 1s required.

Through intensive and thorough research, the inventors have found that dimer
formation in the manutfacturing ot tetratluorobenzyl-5-aminosalicylic acid derivative
may be avoided by using a tetrafluorobenzilidine-5-aminosalicylic acid derivative as
an intermediate. As well, the stability ot the desired compound was improved by

preparing the salt compound using alkali metals, thus leading to this invention.

Disclosure of Invention
Technical Problem

An object of this invention is to provide a novel method tor producing tetratlu-
orobenzyl-5-aminosalicylic acid derivatives while preventing the formation ot

impurities such as the dimer represented by Chemical Formula I11.

In particular, another object ot this invention is to provide a novel method tor
producing tetratluorobenzyl-5-aminosalicylic acid derivatives by using a tetratluo-
robenzilidine-5-aminosalicylic acid derivative represented by Chemical Formula II as

an intermediate.

CA 02608553 2007-11-15
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Further, another object of this invention 1s to provide the salt compounds ot tetratlu-
orobenzyl-5-aminosalicylic acid derivatives which have increased stability and less

toxicity.

Technical Solution

The novel method for producing tetratluorobenzyl-5-aminosalicylic acid 1s shown
in reaction scheme I. The preparation 1s comprised of the tollowing steps:

a) oxidation of tetratluorobenzyl alcohol, represented by Chemical Formula 1 to
tetratfluorobenzaldehyde represented by Chemical Formula 2;

b) conversion of tetrafluorobenzaldehyde to tetratluorobenzilidine-5-aminosalicylic
acid derivative represented by Chemical Formula II via dehydration-condensation
reaction between tetratluorobenzaldehyde and 5-amino-salicylic acid represented by
Chemical Formula 3, and

¢) hydrogenation of tetratluorobenzilidine-5-aminosalicylic acid derivative to

tetratfluorobenzyl-5-aminosalicylic acid represented by Chemical Formula 1.

<Reaction scheme I>

Wherein, M" represents lithium, sodium or potassium; and R1 R2 and R3 may, inde-

pendently of one another, be hydrogen or halogen.

<Chemical formula I>

CA 02608553 2007-11-15
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[47]

[43]
[49]

[50]
[51]

[52]
[53]

[54]
[55]

[56]
[57]

[58]
[59]

<Chemical formula 2>

N
§

Wherein, M" represents lithium, sodium or potassium; and R1 R2 and R3 may, inde-

pendently of one another, be hydrogen or halogen.

In a further aspect ot this invention
2-hydroxy-5-[(2,3,5,6-tetratluoro-4-trifluoromethyl-benzilidine)-amino|benzoic acid,

represented by Chemical Formula II, 1s provided as a novel intermediate compound for
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producing tetratluorobenzyl-5-aminosalicylic acid compound, represented by

Chemical Formula 1.

The tetratluorobenzyl-5-aminosalicylic acid compound ot this invention 1s

synthesized by the reaction scheme I as follows:

1) Step I: Tetratluorobenzaldehyde 1s tormed via oxidation of tetratluorobenzyl

alcohol;

2) Step II: Tetratluorobenzaldehyde, as obtained in step I, and 5-amino-salicylic
acid undergo a dehydration-condensation reaction in the presence of methylene
chloride solvent at room temperature using molecular sieves to torm tetratluo-
robenzilidine-5-aminosalicylic acid derivative, represented by Chemical Formula II, as

an imine compound; and

3) Step III: The tetratluorobenzilidine-5-aminosalicylic acid derivative obtained in
step Il and represented by Chemical Formula Il 1s hydrogenated using a platinum
catalyst and alcohol solvent to produce tetratluorobenzyl-5-aminosalicylic acid

compounds, represented by Chemical Formula I, via contact reduction.

The above processes are explained in more detail as set forth hereunder.

Tetrafluorobenzaldehyde in step I may be easily prepared via general oxidation of

tetratluorobenzyl alcohol using pyridinium chlorochromate and methylene chloride.

In step II, tetratluorobenzaldehyde, as obtained 1n step I, and 5-amino-salicylic acid
undergo a dehydration-condensation reaction at room temperature to torm tetratluo-

robenzilidine-5-aminosalicylic acid derivative, represented by Chemical Formula II,
according to the procedures reported in J. Org. Chem., 66(6), 2001, 1992~199%.

Weak acidic reagents (such as paratoluene sultonic acid) may be used in the de-
hydration-condensation reaction; as reported in Tetrahedron Lett., 45(2), 2003,
243~248. The obtained compound is re-crystallized trom alcohol or diethylether to
obtain a higher quality compound, represented by Chemical Formula II. The processes
of this invention are economically feasible in that the desired compound can be

prepared using continuous processes without a separate purification process.

Theretore, step Il of this invention 1s characterized by avoiding a dimer generated in

CA 02608553 2007-11-15
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the process of preparing tetratluorobenzyl-5-aminosalicylic acid compound of the

Chemical Formula I, which 1s reported by the Korean Patent Unexamined Publication
No. 2003-0097706.

In step 11, a tetratluorobenzilidine-5-aminosalicylic acid derivative represented by
Chemical Formula II, as obtained in step Il, 1s hydrogenated using a palladium catalyst
and alcohol solvent to produce a tetratfluorobenzyl-5-aminosalicylic acid compound,

represented by Chemical Formula I, via contact reduction.

The reduction reaction ot the imine compound in step III of this invention can be
performed to give the desired compound, represented by Chemical Formula I, via other
general and common reduction procedures using sodium borohydride and alcohol; or a

transition metal catalyst and weak acid such as acetic acid.

This invention provides a novel method for producing tetratluorobenzyl-
S-aminosalicylic acid derivative to prevent the tormation of impurities such as the

dimer represented by Chemical Formula III.

Of particular mention 1s that this invention 1s characterized by using a tetratluo-
robenzilidine-5-aminosalicylic acid derivative (Chemical Formula II) as an 1n-

termediate in order to prevent the formation ot a dimer.

A turther aspect of this invention provides the pharmaceutically acceptable salts of
tetratluorobenzyl-5-aminosalicylic acid, represented by Chemical Formula I. The phar-
maceutically acceptable salts of the desired compound in this invention include alkali

metals such as sodium, potassium and lithium.

The salts of the desired compound represented by Chemical Formula I of this
invention can be prepared by direct crystallization or by lyophilization using an
inorganic reagent such as lithium hydroxide, sodium hydroxide or potassium

hydroxide 1n the presence ot alcohol, acetone, acetonitrile and other organic solvents.

The pharmaceutically acceptable salts 1n this invention were selected according to

the following criteria.

The inventors have screened various Kinds of the pharmaceutically acceptable salts
of the desired compound represented by Chemical Formula I such as alkali metals;

alkaline earth metals such as calcium; pharmaceutically acceptable nontoxic salts such

CA 02608553 2007-11-15
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[94]
[95]

[96]
[97]

93]
[99]

[ 100]
[ 101]

[ 102]
[ 103]

1104 ]

[ 1035]

[ 106]
[107]

| 108]
| 109]

as hydrochloric acid, phosphoric acid, sulfuric acid, nitric acid, maleic acid, acetic
acid, or citric acid; and organic salts such as N,N-dibenzylethylene diamine or ethylene

diamine.

The acid addition compounds and their salts such as sodium, potassium, and
lithium, as prepared in Examples 3-6, were stirred in a water bath shaker at 25°C, 100
rpm for 48 hours to measure their solubility in water. It was observed that acid (free
base) compounds are poorly soluble in water, whereas sodium, potassium and lithium
salts had solubilities of 25~80 mg/ml, 590 mg/ml and 500 mg/ml, respectively,

depending on the crystallization method.

When using nontoxic acids combined at the amine, reactions were not observed;
and the desired product was not formed. In experiments using organic salts, a reaction

was observed and the desired product obtained; but they were poorly soluble in water.

Theretore the processes to produce the desired compound using various acids or
organic salts were excluded from this invention. The pharmaceutically acceptable salts
of the desired compound which include alkaline earth metals such as calcium were also

excluded due to their poor solubility in water.

Theretore this invention provides the salts ot sodium, potassium and lithium to have
better solubility and stability among the pharmaceutically acceptable salts ot the

desired compound represented by the chemical formula I.

These salts of this invention have better stability protile in oral dosage form with

less toxicity.

Advantageous Effects

As aforementioned, this invention provides a novel method for producing tetraflu-
orobenzyl-5-aminosalicylic acid derivative; a method which prevents the tormation of

impurities such as the dimer represented by Chemical Formula III.
This invention provides a novel method for producing tetratluorobenzyl-
S-aminosalicylic acid derivative by using tetratluorobenzilidine-5-aminosalicylic acid

derivative, represented by Chemical Formula II, as an intermediate.

Another object ot this invention is to provide the salt compounds ot tetratlu-

CA 02608553 2007-11-15
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orobenzyl-5-aminosalicylic acid derivative with better stability of the desired

compound and with less toxicity.

Brief Description of the Drawings

Figure 1 shows the protective ettects of the tetratluorobenzyl-5-aminosalicylic acid
compound, as well as the protective ettects ot the potassium and sodium salt forms ot
tetrafluorobenzyl-5-aminosalicylic acid 1n rats with tfocal cerebral 1schemia by

occlusion of the middle cerebral artery.

Best Mode for Carrying Out the Invention

This invention will now be described 1n reference to the following examples and ex-
perimental examples, which are merely illustrative and are not to be construed as a

limitation of the scope of this invention.

Example 1: Preparation of 2,3.5.6-tetrafluoro-4-trifluoromethyl-benzaldehyde

2,3,5,6-tetratluorobenzyl alcohol (49.62¢, 0.200mole) and methylene chloride (500
ml) are stirred at room temperature for complete dissolution and then pyridinium
chlorochromate (73.29g, 0.340mole) was slowly added to the reaction mixture. The
reaction mixture was refluxed tor 4 hours while the reaction temperature was allowed
to increase; and then cooled. After the undissolved material was filtered under reduced
pressure, the residue was washed with 500 ml puritied water and 500 ml saturated
physiological saline. The separated o1l layer was dried over MgSO4 (5g) and con-

centrated under reduced pressure to give the desired compound; 48.23¢g of
2,3,5,6-tetratluorobenzaldehyde (0.196mole, 98.0%yield) as a yellow oil.

'H NMR(CDCI,, 300MHz) : 10.35(m, 1H)

Example 2: Preparation of
2-hvdroxv-5-[(2.3.5.6-tetrafluoro-4-trifluoromethvl-benzilidine )-aminolbenzoic

acid

S-amino-salicylic acid (33.02g, 0.216mole) was added to a solution of
2,3,5,6-tetratluorobenzaldehyde (48.23¢g, 0.196mole), as prepared in Example 1, and
methylene chloride (500 ml). The reaction mixture was stirred for 10 minutes and after
the addition of 4A molecular sieves (5.0g); stirred at room temperature for 16 hours.
After the undissolved material was filtered under reduced pressure, the residue was
washed with 500 ml purified water and 500 ml saturated physiological saline. The

separated o1l layer was dried over M gSO4 (5g) and filtered under reduced pressure. The

CA 02608553 2007-11-15
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o1l solution was concentrated under reduced pressure to obtain
2-hydroxy-5-[(2,3,5,6-tetratfluoro-4-trifluoromethyl-benzilidine)-amino|benzoic acid as
a yellow oil solution. The residue was re-crystallized from ethanol (200 ml) and dried

under reduced pressure to give 65.97¢g (0.173mole, 88.3% yield) of the desired white
solid.

'H NMR(CDCI , 300MHz) : 7.12(dd, 1H), 7.57(d, 1H), 7.95(d, 1H), 8.39(s, 2H)

Example 3: Preparation of
2-hvdroxv-5-(2.3.5.6-tetrafluoro-4-trifluoromethvl-benzvlamino)benzoic acid

S-amino-salicylic acid (33.02g, 0.216mole) was added to a solution of
2,3,5,6-tetratluorobenzaldehyde (48.23¢g, 0.196mole), as prepared in Example 1, and
methylene chloride (500 ml). The reaction mixture was stirred for 10 minutes and after
the addition of 4A molecular sieves (5.0g), stirred at room temperature for 16 hours.
The undissolved material was filtered under reduced pressure and dried over MgSO{4
(10g). The solution was concentrated under reduced pressure and then ethanol (600 ml)
was added to the residue. A platinum catalyst (9.65 mg) was added to the solution and
stirred at at 20-25°C tor 2 hours under 4 atm. The undissoved material was filtered
under reduced pressure and concentrated to remove the solvent. Etheylacetate (500 ml)
and purified water (500 ml) was added to the conc. residue. The solution was cooled to
5-10°C and then the pH of the solution was adjusted to 1.0-1.5 using hydrochloric acid;
while keeping the temperature steady at 5-10°C. The solution was stirred for 30
minutes at room temperature and lett alone. The separated oil layer was washed with
500 ml puritied water and 500 ml saturated physiological saline in due order. Active
charcoal (5g) was added to the separated o1l layer and stirred tor 1 hour at room
temperature. The o1l layer was filtered under reduced pressure and concentrated to
obtain the residue as a pale white solid. Ethylacetate (100 ml) was added to the conc.
residue and the temperature was allowed to rise to 50°C tor complete dissolution. n-
hexane (400 ml) was added to the reaction mixture and then the solution was cooled to
5-10°C and stirred for 6 hours. The precipitated crystals were filtered and dried under
reduced pressure to give 63.99g (0.167mole, 85.2% yield) ot
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoic acid as the
desired compound. (HPLC purity: more than 99.8%)

'H NMR(CDCI, 300MHz) : 4.41(s, 2H), 6.77(d, 1H), 6.94(dd, 1H), 7.08(d, 1H)

Example 4: Preparation of potassium
2-hvdroxv-5-(2.3.5.6-tetrafluoro-4-trifluoromethvl-benzviamino)benzoate

CA 02608553 2007-11-15
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[131]
[ 132]
[ 133]

[134]
[ 135]
[ 136]

[137]
| 138]

[ 139]
[ 140]
[141]

[142]
[143]
[144]

<Method 4-1>

2-hydroxy-5-(2,3,5,6-tetratluoro-4-tritluoromethyl-benzylamino)benzoic acid
(100g, 0.261mole), as prepared in Example 3, was added to anhydrous ethanol (500
ml) and then the temperature was allowed to rise to 50°C for complete dissolution. The
resulting solution was cooled to 10°C. The pH of the solution was adjusted to 6.8-7.0
using a separately prepared solution ot 85%-potassium hydroxide (17.22g, 0.26 1mole)
and anhydrous ethanol (30 ml). The reaction mixture was stirred tor 2 hours at room
temperature and then the precipitated crystals were filtered and dried to give 100.8¢g
(0.239mole, 91.7% yield) of potassium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate as the

desired compound.

<Method 4-2>

2-hydroxy-5-(2,3,5,6-tetratluoro-4-tritluoromethyl-benzylamino)benzoic acid
(100g, 0.26 1mole), as prepared in Example 3, was added to puritied water (3000 ml)
and then the resulting solution was cooled to 10°C. At the same temperature, the pH of
the solution was adjusted to 6.8-7.0 using 1N-potassium hydroxide solution and stirred
for another 2 hours. The solution was lyophilized to give 109.9g (0.26 1mole, 100.0%
yield) ot potassium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate as the

desired compound.

Example 5: Preparation of sodium
2-hvdroxv-5-(2.3.5.6-tetrafluoro-4-trifluoromethvl-benzvlamino)benzoate

<Method 5-1>

Repeating the procedure in Method 4-1 of Example 4; except replacing potassium
hydroxide with the same number of moles of sodium hydroxide; 96.75g (0.239mole,
91.5% vyield) of sodium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate was

obtained as the desired compound.

<Method 5-2>

Repeating the procedure in Method 4-2 ot Example 4; except replacing potassium
hydroxide with the same number of moles of sodium-2-ethylhexanoate; 97.70g
(0.241mole, 92.4% vyield) ot sodium

2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate was

CA 02608553 2007-11-15
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obtained as the desired compound.

<Method 5-3>

Repeating the procedure in Method 4-2 of Example 4; except replacing potassium
hydroxide with the same number of moles of 1N-sodium hydroxide solution; 105.7g
(0.261mole, 100.0% yield) of sodium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate was

obtained as the desired compound.

Example 6: Preparation of lithium
2-hvdroxv-5-(2.3.5.6-tetrafluoro-4-trifluoromethvl-benzvlamino)benzoate

<Method 1>

Repeating the procedure in Method 4-1 of Example 4; except replacing potassium
hydroxide with the same number of moles of lithium hydroxide; 90.38g (0.232mole,
39.0% vyield) of lithium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate was

obtained as the desired compound.

<Method 2>

Repeating the procedure in Method 4-2 ot Example 4; except replacing potassium
hydroxide with the same number of moles of 1N-lithium hydroxide solution; 101.5¢g
(0.261mole, 100.0% yield) ot lithium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate was

obtained as the desired compound.

Example 7: Preparation of injection
An 1njection was prepared in such a manner that each salt (Na-salt, K-salt, Li-salt),

as prepared in Example 4-6, was dissolved 1n water tor injection (WFI) at a con-

centration of 2mg/ml. The solution was filled into a vial and treated in vacuo.

Experimental example 1: Stability test of injectable preparation
After each 1njectable was prepared as described in Example 7, they were stored at

different temperatures (25°C, 40°C, 60°C) tor 6 months, the amount of active 1n-

gredients were measured using HPLC.

The following Tables 1, 2 and 3 show the residual amount of active ingredients in

each 1njectable preparation per period.
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| Sodium saltin WFI
Residual amount (%)
Time (day) 25C 40°C 60C
0 104.15+0.54 104.15+0.54 104.150.54
3 101.8941.16 102.77+0.08 99.39+0.43
3 7 100.59+0.19 98.54+0.71 92.01+1.27
14 101.63x0.19 99.56&0.73 92.96%1.28
21 09.25:+1.41 195.98+1.50 84.54+1.34
30 98.50+1.64 _95.17+0.07 82.88+4.35
60 08.52+0.02 91.51£1.17 70.25%4.27
90 94.04+4.28 86.36+0.90 56.00£11.70
120 92.79x1.01 | 79.0241.05 53.4346.30
150 90.18+3.14 77.42+0.71 40.37+14 .41
180 85.56+4.58 |  72.3240.38 37.10£12.35
Table 2
Changes in amount of potassium salt in water for injection {WF1) (mean  standard deviation)
_____________ Poiassium salt in WFI
| - Residual amount (%)
Time (day) 257 40T 60°C |
0 106.71+0.29 106.71+0.29 106.7120.29
3 107.86+0.58 107.73+3.13 104.29+0.50
. 7 103.92+1.20 105.87+2.04 101.7620.09
14 106.28+1.29 104.97+0.47 100.81£0.83
27 98.94+0.99 96.58+0.38 90.02+2.81
30 98.55+0.43 95.66+0.24 90.00+1.88
60 97.73+£1.02 93.241+3.04 67.38+1.55
90 97.41+0.02 92.9141.11 87.25+1.55
120 97.40+0.53 02.841+0.91 86.37+£1.43
150 96.88+3.09 91.72+0.92 86.62+0.83
180 95.99+0.56 90.59+0.83 84.68+2.02
Table 3
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Changes in amount of lithium salt in water for injection (WF1) (mean + standard deviation)

. Lithium salt in WF! w
- Residual amount (%)

Time (day) 25C 40T 60T
0 99.67+0.12 99.67+0.12 99.67+0.12
3 99.72+0.30 99.42+0.22 99.28+1.02
7 90.63+0.35 |  98.33x1.14 95.34+1.02
14 98.91+0.41 97.21+0.41 04.78+2.58
21 08.81£1.67 95.05£0.40 94.47+2.18
30 95.51+0.52 90.89+1.00 93.40+0.61
60 03.40+0.81 89.61+1.31 | 83.11+0.47
90 00.40+0.68 88.80+0.24 81.84+0.62
120 90.3420.58 88.07+0.48 | 81.53+2.36
150 . 80.73£2.47 87.65+3.22 80.81+2.08

180 ___ 87.81x1,51 84.63£290 | 75.59+3.15

As shown 1n the above Tables, the amount of each salt tended to decrease gradually

with the passage of time, and as temperature increased, more amounts decreased.

In particular, the stability protile of potassium-salt compound was better than that of

sodium- and lithium-salt compound.

Experimental example 2: Stability test of oral preparation

The powder ot each salt (sodium salt, potassium salt, lithium salt), as prepared 1n
Example 4-6, was filled into a vial and allowed stored 1n vacuo. It was then stored at
different temperatures (25°C, 40°C, 60°C) tor 6 months and the amount of active 1n-

gredients 1n powder were measured by HPLC.

The tollowing Tables 4, 5 and 6 show the remaining amount of active ingredients in

powder per period.

Table 4
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Changes in amount of sodium salt in powder form (mean + standard deviation)

sodium salt (solid)
- Residual amount (%)
 Time (day) 25C 40°C ) 60C
0 101.33£1.02 101.33+1.02 101.3341.02
. 3 - - -
7 100.75+6.24 ~ 100.81£3.35 101.27£4.45
14 ) 100.45x1.24 100.69£0.29 101.14+0.50
21 99.76+0.70 100.57+0.48 100.15+1.14
30 99.6113.21 100.46+0.27 100.10+0.75
60 99.60+0.16 100.07+0.16 99.91+1.18
90 - - :
120 99.51+1.70 | 99.94%1.15 ~99.8112.28
150 o : ; :
180 00.1942.28 | 99.89%1.11 99.75+0.20
[179]
[ 180] Table 5
Changes in amount of potassium salt in powder form (mean & standard deviation)
Potassium salt (solid)
_____ Residual amount (%)
Time (day) 25C | 40°C 60°C
0 100.4320.30 |  100.43+0.30 100.430.30
3 - - -
7 - - -
14 S _ .
21 - . -
30 100.310.25 100.28%1.10 ~ 99.60£0.50
60 100.20£0.55 100.140.80 99.56+0.85
90 100.1740.46 100.10+0.71 99.27+0.80
120 100.07+0.43 99.81+0.78 99.03+0.90
150 ) - -
180 100.03+0.80 99.78+0.31 98.87+0.92
[181]
[182] Table 6

CA 02608553 2007-11-15




WO 2006/126846

| 183]
| 184]

[ 185]
| 186]

[ 187]
| 188]
| 189]

[ 190]
[191]

16

PCT/KR2006/001993

Changes in amount of lithium salt in powder form (mean + standard deviation)

Lithium salt (solid)-
ﬂ | Residual amount (%)
Time (day) 257C | ’ 40 °C 60°C
0 98.56:0.89 98.56+0.89 98.56+0.89
) _ 2 90ED 8 :
7 98.32+0.32 98.16+0.09 97.49+0.80
| 14 97.69+2.58 96.18+3.28 96.45+2.80
21 96.87+1.64 96.02+2.49 95.87+2.09
30 95.0141.10 |  95.96+0.89 05.69+2.97
60 94.78+8.09 95.70+6.88 95.51+1.99
90 . - -
120 92.69+1.03 05.58+1.38 94 84+0.56
150 - - : !
180 90.85+1.61 05.40+2.37 |  92.4843.14

As shown 1n the above Tables 4, 5 and 6, the stability profile of samples in powder

form was better than those in solution. The changes in the amount ot each powder

sample at 25°C were not observed.

Theretore, the test results show that the potassium- and sodium-salt compounds 1n

powder form were relatively stable in high temperatures; ensuring an increased

stability protile as oral preparation.

Experimental example 3: Acute toxicity test of free-base dosage form in rats

The specific pathogen-free SD (Sprague Dawely) male rats, 6-8 weeks of age, were

employed tor this experiment. After the compounds were dissolved in physiological

saline, the sample was administered intravenously in the tail vein of the animals using
a disposable syringe. Each sample was administered at a single dose. 14 days after ad-

ministration, mortalities were recorded for the different dose levels, as shown 1n Tables

7-9.

Table 7

Acuie toxicity test results of free base form in rats

CA 02608553 2007-11-15

Dose (mg/kg) Number of dead animals/Number E-stimated LD;; values
of drug-treated animals
52 ] 0/7 115~150 mg/kg
5E i
39 -3/
115 3/7
150 e/y
171 B 517
. 184 71
195 717




17

WO 2006/126846 PCT/KR2006/001993

[192]

193] Table &

Acute toxicity test resulis of potassium salt in rats
. Dose (mgfkg; Number of dead animals/Number | Estimated Lidsp COSE
| ofdrug-reated animals o
o0 0/6 ‘ . 200~250 ma/kg
I A1 0/6 - |
150 06 |
2 O O e 0/6 _
250 . __ N
- 300 /1 |
500 212
1194 ]
[ 193] Table 9
Acute toxicity test results of sodium salt in rats
Dose (mg/kg) Number of dead animals/Number | Estimated l.Dsq dose
) of drug-treated animals B
50 0/5 225~250 mg/kg
100 0/5
150 07
175 o 1/7
200 | o 27
225 S | et |
HHHHHHH 250 55 '

[196]

[197] As noted Tables 7-9, the salt torms ot potassium and sodium has less toxicity than
free base. Thus demonstrating that these salt torms ot the invention played a role to
significantly improve the toxicity protile of the desired compound itself.

[ 198]

[199] Experimental example 4: Protective effects of tetrafluorobenzyl-
S-aminosalicylic acid compound and its salts in rats with focal cerebral ischemia
by occluding middle cerebral artery

[200] Using each compound produced in Example 3-5, the protective effects of tetraflu-
orobenzyl-5-aminosalicylic acid compound represented by chemical tormula I,
together with its potassium and sodium salts were examined 1n rats with tfocal cerebral
1Ischemia by occluding middle cerebral artery.

[201]

1202 ] The specific pathogen-free SD (Sprague Dawely) male rats were subject to focal

cerebral ischemia by occlusion of the middle cerebral artery for 60 minutes and treated
with drugs after repertusion. Animals were euthanized 24 hours later and brains
removed. Infarct volume was analyzed after staining brain slices with triphenylte-

trazolium chloride (TTC), as shown 1n Fig. 1.

CA 02608553 2007-11-15
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[203]
1204 ] As noted 1n Fig. 1, the three compounds showed similar protection against focal

cerebral 1schemia.

[205]
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Claims

A process tor preparing tetratluorobenzyl-5-aminosalicylic acid derivative
represented by Chemical Formula I and 1ts pharmaceutically acceptable salt. The
process 1s comprised of the tollowing steps:

a) oxidation of tetratluorobenzyl alcohol, represented by Chemical Formula 1, to
tetratluorobenzaldehyde, represented by Chemical Formula 2;

b) conversion of tetratluorobenzaldehyde to tetratluorobenzilidine-
S-aminosalicylic acid derivative, represented by Chemical Formula I, via de-
hydration-condensation reaction between tetratluorobenzaldehyde and
S-amino-salicylic acid, represented by Chemical Formula 3, and

¢) hydrogenation of tetratluorobenzilidine-5-aminosalicylic acid derivative to
tetratluorobenzyl-5-aminosalicylic acid derivative, represented by Chemical

Formula 1.

<Chemical formula I>

<Chemical formula 3>
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[2]

[3]

[4]

[S]

[6]

[ 7]

5]

[9]

[10]

[11]

and R may, 1n-

. + . . . .
Wherein, M represents lithium, sodium or potassium; and R1 R2 :

dependently of one another, be hydrogen or halogen

The process according to claim 1, wherein tetratluorobenzaldehyde and
S-amino-salicylic acid undergo a dehydration-condensation reaction in the
presence of methylene chloride solvent at room temperature using molecular
sieves to form tetratluorobenzilidine-3-aminosalicylic acid derivative,
represented by Chemical Formula II.

The process according to claim 1, wherein tetratluorobenzilidine-
S-aminosalicylic acid derivative 1s hydrogenated to reduce the imine group and
the salts of tetrafluorobenzyl-5-aminosalicylic acid derivative can be prepared by
direct crystallization or lyophilization using an inorganic reagent such as lithium
hydroxide, sodium hydroxide or potassium hydroxide in the presence ot alcohol,
acetone, acetonitrile and other organic solvents.
2-hydroxy-3-[(2,3,5,6-tetrafluoro-4-trifluoromethyl-benzilidine )-amino|benzoic
acid.

Potassium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate.
Lithium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate.
Sodium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate.

Oral preparation comprised of potassium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate.

Oral preparation comprised of lithium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate.

Oral preparation comprised of sodium
2-hydroxy-5-(2,3,5,6-tetratluoro-4-trifluoromethyl-benzylamino)benzoate.

A process tor preparing tetratluorobenzyl-5-aminosalicylic acid derivative
represented by chemical formula I and its pharmaceutically acceptable salt,
wherein the tetratluorobenzyl-5-aminosalicylic acid derivative is prepared
through hydrogenating tetratluorobenzilidine-5-aminosalicylic acid derivative
represented by chemical formula I1.

<Chemical formula I>
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Wherein, M" represents lithium, sodium or potassium; and R1 R and R3 may, 1n-

2
dependently of one another, be hydrogen or halogen.
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