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o (57) Abstract: Process for the preparation of 2,5-bis(2,2,2-trifluoroethoxy)-N-(2- piperidylmethyl)benzamide, its pharmaceutically
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technique for preparing the starting material 2,5-bis(2,2,2-trifluroethoxy)toluene in high yields by reacting 1,4- dibromotoluene with
2,2,2-trifluoroethanol in presence of a base and a copper-containing catalyst.
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Description

PROCESS FOR THE PREPARATION OF 2,5-BIS-(2,2,2-TRIFLUOROETHOXY)-

N-(2-PIPERIDYLMETHYL)-BENZAMIDE AND SALTS THEREOF

Field of the invention

[0001] The present invention relates to an improved process for the preparation of
2,5-bis(2,2,2-trifluoroethoxy)-AN-(2-piperidylmethyl)benzamide (international
non-proprietary name - “Flecainide”) and salts, in particularly
pharmaceutically acceptable salts, thereof.

Background art

[0002] Flecainide base, pharmaceutically acceptable salts thereof, and in
particular its hydrochloride form, are generally described in US-A-3900481.

[0003] Flecainide is an active ingredient used in human therapy as an anti-
arrhythmic agent, as described in US-A-4005209.

[0004] There are many processes described in the art for the synthesis of this
compound, for example:

[0005] US-B-4024175 describes the preparation of Flecainide starting from 1,4-
dibromobenzene which is transformed by reaction with trifluoroethoxy
compounds and acetylating agents into 2,5-6is(2,2,2-
trifluoroethoxy)acetophenone, which after subsequent gives Flecainide.

[0006] One process for preparing Flecainide disclosed in GB-A-2045760 starts
from 2,5-bis (2,2,2-trifluoroethoxy)benzoic acid. 2,5-5is (2,2,2-
trifluoroethoxy)benzoic acid is prepared by a multistage process,
comprising the conversion of 1,4-dibromobenzene into 1,4-56/s(2,2,2—
trifluoroethoxy)benzene by reacting 8 equivalents of 2,2,2-trifluoroethanol
per mol of dibromobenzene, and then acetylating the 1,4-bis(2,2,2-
trifluoroethoxy) benzene to form 2,5-bis(2,2,2-trifluoroethoxy)
acetophenone. The 2,5-6/s(2,2,2-trifluoroethoxy)acetophenone then is
oxidized to the corresponding 2,5-bis(2,2,2-trifluoroethoxy)benzoic acid.

[0007] The 2,5-bis(2,2,2-trifluoroethoxy)benzoic acid then is converted into its
acid chloride and reacted with 2—(aminomethyl)piperidine to form
Flecainide in one step. Alternatively, the acid chloride can be reacted with
2—-(aminomethyl)pyridine, followed by catalytic hydrogenation of the

pyridine ring, to form Flecainide.
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[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

A disadvantage of using 1,4-dibrombenzene to form 1,4-56/5(2,2,2—
trifluoroethoxy)benzene is that the process requires the reaction of 8
equivalents of 2,2,2-trifluoroethanol while only 2 equivalents are
theoretically needed. The use of less than 8 equivalents of 2,2,2—
trifluoroethanol, however, results in an incomplete conversion into 1,4-b/s
(2,2,2-trifluoroethoxy)benzene with the starting material and 1-bromo—4-
(2,2,2-trifluoroethoxy)benzene as the main impurities.

The one step-process has a further disadvantage in that the acid chloride
reacts non-selectively with both nitrogen atoms of the 2—(aminomethyl)pi-
peridine resulting in a mixture of the two acylated isomers. This is the main
reason why the two-step process via the pyridine intermediate presently is
commercially preferred. A further disadvantage is due to the fact the acid
chloride intermediate is a liquid which cannot be stored for a long period of
time but must be used immediately after its preparation.

The multi step-process for obtaining 2,5-56/s(2,2,2—trifluoroethoxy)benzoic
acid can also be mentioned as a further disadvantage.
2,5-Bis(2,2,2-trifluoroethoxy)benzoic acid can also be prepared from 1-
bromo—-4—fluorobenzene (see WO-A-02066413) or from 2-bromo-5-
chlorobenzoic acid (see WO-A-9902498).

For the preparation of 2,5-b6/s(2,2,2—trifluoroethoxy)benzoic acid from 2-
bromo-5-chlorobenzoic acid sodium hydride in combination with N, A~
dimethylformamide is used. However, it is known that using sodium
hydride in combination with N, A-dimethylformamide can lead to explosion
(see BUCKLEY, J.. “Report on thermal reaction”, published in “Chem.
Eng. News”. 1982, vol.60, no.28, p.5. , POND, DAVID, “Sodium hydride
and DMF”, published in “Chem. Eng. News”. 1982, vol. 60, no. 37, p. 5,43.
This is the main disadvantage of the process disclosed in WO-A-9902498
Furthermore, the use of 1-bromo-4-fluorobenzene as a starting material is
comparatively expensive.

The method disclosed in WO-A-02066413 is a multi-step process that
includes obtaining alkyl 2,5-b6/s(2,2,2—trifluoroethoxy)phenylglyoxalate as

an intermediate product which is oxidized to form 2,5-56is(2,2,2-trifluoro-
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ethoxy)benzoic acid. However, this approach has only a limited

commercial utility due to the high cost.
[0014] The process disclosed in WO-A-9902498 starts from the cyanomethyl
ester of 2,5-bis(2,2,2-trifluoroethoxy)benzoic acid which selectively reacts
with 2—(aminomethyl)piperidine to furnish Flecainide.
[0015] The process disclosed in WO-A-02066413 starts from 2,5-56/5(2,2,2-
trifluoroethoxy)benzene which is converted into 2,5-b6is(2,2,2-
trifluoroethoxy)benzoyl chloride, and then is reacted with 2,2,2-
trifluoroethanol in the presence of an appropriate base to produce 2,5~
bis(2,2,2-trifluoroethoxy)benzoate. Finally, the 2,5-b6is(2,2,2-
trifluoroethoxy)benzoate is reacted with 2-(aminomethyl)pyridine to form
2.5-bis(2,2,2-trifluoroethoxy )pyridylbenzamide which then is reduced to
form Flecainide.
[0016] The prior art process for the manufacture of 2,5-6/s(2,2,2-trifluorethoxy)- M-
(pyrid-2-yl-methyl)benzamide has several disadvantages which have been
overcome by the present invention namely:
1. the introduction of the trifluorethoxy group substituents at the aromatic
ring was previously achieved
* by employing costly sulfonate leaving groups, such as
trifluoromethane sulfonate or perfluorobutane sulfonate or

* by treating 1,4-dibromobenzene or 5-bromo-2-chlorobenzoic acid
with 2,2 2-trifluorethanol in dimethylformamide in the presence of
NaH;

2. the derivatization of the trifluorethoxy substituted aromatic system to
produce 2,5-bis(trifluorethoxy)benzoic acid or its derivatives was
conducted by Friedel-Crafts acylation, followed by chlorination; and

3. the 2,5-bis(2,2,2-trifluorethoxy)benzoic acid conversion into 2,5-bis
(2,2,2-trifluorethoxy)- A-(pyrid-2-yl-methyl)benzamide previously
required the preparation of acyl chloride or trichloro acetophenone, the
handling of these intermediates representing unnecessary challenges.

Disclosure of the invention

Technical problem
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[0017] The objective underlying the present invention is to overcome the above
disadvantages of the prior art. In particular it is the objective of the present
invention to provide a novel commercial process for the preparation of
Flecainide acetate salt or their salts, in particular their pharmaceutically
acceptable salts, starting from commercially available dihalotoluenes of
formula |, where X1and Xzeach are F, Cl, Brorl.

Technical solution

[0018] The above objective is achieved according to the present invention by a
sequential combination of four process steps, starting from 2,5-
dibromotoluene:

1. replacement of the 2,5-dibromotoluene aromatic bromine substituents
by trifluoroethoxy groups, and, thus, preparation of 2,5-bis(trifluoro-
ethoxy)toluene or any of the intermediate substitution products 2-
bromo-5-trifluorethoxytoluene and 5-bromo-2-trifluorethoxytoluene,

2. oxidation of 2,5-bis(trifluorethoxy)toluene to produce 2,5-
bis(trifluorethoxy)benzoic acid,

3. activation of 2,5-bis(trifluorethoxy)benzoic acid in-situ with a
chloroformate, and substitution of the leaving carbonate group with 2-
(aminomethyl)pyridine, and

4. hydrogenation of 2,5-bis(2,2,2-trifluorethoxy)-N-(pyrid-2-yl-
methyl)benzamide to obtain Flecainide acetate.

Advantageous effects

[0019] The following Reaction Scheme 1 outlines the present method of
preparation of Flecainide acetate. The method includes the following
advantages:

1. use of more environmentally friendly materials and solvents,
respectively, which have low toxicity;

2. use of metallic sodium instead sodium hydride in combination with N,
— dimethylformamide as safer method in industrial production;
production of the desired final product in higher yields;
amenability for large scale production which does not require

specialized equipment.
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[0020] Reaction Scheme 1

[0021]
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[0022] Thus, the subject matter of the present invention is a process for preparing

a compound of formula VI:
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_CHR
CE7 0 HNT T2

3

CF 0
V1]

wherein R is a 2-piperidyl or 2-pyridyl radical, and salts, in particular
pharmaceutically acceptable salts, thereof, the process comprising the

following steps:

[0023] a) preparation of a compound of formula Il

cry” 0
CH

CFyn O
1]

from a compound of formula |

wherein X4 and X2 each are F, Cl, Br and I, by reaction of the 2,5-
dihalotoluene of formula | with a strong base and 2,2,2—trifluoroethanol in
the presence of a catalyst in an aprotic solvent to form 2,5-6/5(2,2,2-

trifluoroethoxy)toluene of formula I,
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[0024] b) oxidation of compound Il to yield 2,5-bis(2,2,2-trifluorethoxy)benzoic

acid of formula lll;

cFy” 0

2 COOH

l o
CFBVO
RELE
[0025] c) activating the benzoic acid of formula Ill with a carboxylic acid ester and
thereafter reacting the mixed anhydride of benzoic acid of formula Il with
an amine of the formula RCH2NH2, where R is 2—pyridyl to obtain a

compound of formula IV;

cee 0 o
NS
Ho |
=
CFyn O
{iv]

[0026] d) converting the compound of formula IV into a salt, to obtain compound

of formula V, in particular into a pharmaceutically acceptable salt, thereof.

CE” N0

ACOH
CF,%\\/,D

[0027] Subject-matter of the present invention is also a process for the
preparation of the key intermediate 2,5-b/s(2,2,2-trifluoroethoxy)benzoic
acid beginning with a starting material of formula I, where X4 and Xz each
are F,Cl,Brand I.
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[0028] Reaction of starting material of formula | with 2,2 2-trifluoroethanol in the

[0029]

[0030]

[0031]

[0032]

[0033]

presence of a base and a suitable catalyst such as a copper catalyst

provides compounds of formula Il in high yield (e.g., 92 %).

X1
cr” 0
Y ocr” on CH,
Na. DME. CuSO,
dioxane
X2 - :
CF. ~_ O
(1) (1)

Compound of formula Il is oxidized with permanganate compounds like
sodium permanganate or potassium permanganate to yield a compound of
formula Ill, which is the main intermediate product for preparation of
Flecainide acetate, compound of formula V.

Compound of formula Ill is activated with a carboxylic acid ester and after
reaction with the primary amino group of 2-(aminomethyl)pyridine
produces compound of formula IV.

It is yet another subject-matter of present invention to prepare and use the
intermediate 2,5-dibromotoluene for the manufacture of Flecainide acetate,
compound of formula V.

Heterogeneous catalytic hydrogenation of compound IV in the presence
palladium and platinum on carbon in a suitable solvent, e.g., water, is
carried out in a solution of an aliphatic carboxylic acid (e.g. glacial acetic

acid) for obtaining Flecainide acetate, compound of formula V.

Best mode for carrying out the invention

[0034]

As indicated above, the method of the present invention involves the initial
preparation of 2,5-b/5(2,2,2-trifluoroethoxy)toluene (ll) by reacting 2,5-
dihalotoluene (l) with 2,2,2-trifluoroethanol in the presence of a strong
base and a copper containing catalyst. The 2,2,2-trifluoroethanol reacts in
about 2-10-fold molar excess of the 2,5-dihalotoluene to replace the 2,5-

dihalotoluene aromatic halogen substituents with trifluoroethoxy groups.
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[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]
[0042]
[0043]

Bases that enable the reaction include alkali metals, e.g., metallic sodium.
A copper containing material is used as a catalyst in the reaction, e.g.,
copper (Il) sulphate. For performing reaction N,N-dimethylformamide can
be used as an aprotic solvent. The best mode for carrying out the reaction
is a temperature of about 85 to 105°C.

In accordance with a practicularly preferred embodiment, the 2,5-dibromo-
toluene (I), where X4 and Xz is Br, is reacted with sodium 2,2,2-trifluoro-
ethoxide (produced by reacting 2,2,2-trifluoroethanol with Na) in N, NV-
dimethylformamide in the presence of CuSO4 at about 85 to 105°C.

The 2,5-b6is(2,2,2-trifluoroethoxy)toluene () is thereafter oxidized in the
presence of a suitable oxidant to produce 2,5-b/s(2,2,2-
trifluorethoxy)benzoic acid (lll). As oxidants potassium permanganate and
sodium permanganate can be used.

2,5-Bis(2,2,2-trifluorethoxy)benzoic acid (lll) is activated with ethyl
chloroformate and thereafter is reacted with the primary amino group of 2-
(aminomethyl)pyridine to yield 2,5-6/s(2,2,2-trifluorethoxy)- A-(pyrid-2-yl-
methyl)benzamide (IV).

2,5-bis(2,2,2-trifluorethoxy)- A-(pyrid-2-yl-methyl)benzamine (V) is hydro-
genated in the presence of a platinum or palladium on carbon catalyst in a
suitable solvent, e.g., water. The reduction can be performed in a
hydrogen atmosphere at 4-6 atmospheres. The reaction may be carried
out within about 3 hours. The residual filtrate is reacted with a suitable
base, e.g. NaOH, to produce the Flecainide free base. The Flecainide free
base then is converted into Fecainide acetate (V). The free base is thus
reacted with glacial acetic acid to form the acetate. The reaction may be

preformed at 31°C.

The present invention will be described in more detail by referring to the
following non-limiting examples.

Example 1

Preparation of 2,5-bis(2,2,2-trifluoroethoxy)toluene (Il)
2,2,2-trifluoroethanol (55.0 g, 0.550 mol) was added to dioxane (125 mL)

in a glass vessel fitted with a reflux condenser. Sodium metal (11.5 g,

9
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[0044]

[0045]
[0046]
[0047]

[0048]

0.500 mol) was added in portions of 2-3 grams to the solution, resulting in
a temperature increase from 22°C to 90°C. The solution was stirred at 85—
105°C until the sodium dissolution was completed, then N, -
dimethylformamide (100 mL) was added, followed by 2,5-dibromotoluene
(I) (42.5 g, 0.170 mol) and anhydrous copper (ll) sulphate (2.9 g, 0.018
mol). The reaction mixture was stirred at 95-100°C for 4 hours, and then
cooled to 25-30°C and poured into 900 ml of a cold (5-10°C) 40% aqueous
methanol solution.

Concentrated hydrochloric acid was added (~25 mL, 0.300 mol), until
pH=1-2. The crystallization suspension was stirred for 1 hour at -5 to 0°C,
the solid white precipitate was filtered, after which the reaction vessel and
the product cake on the filter were rinsed with 50 mL of water. The
intermediate 2,5-b/s(2,2,2-trifluoroethoxy)toluene (Il) was dried at ambient
temperature and pressure for 5 hours, then at 22 to 24°C and at a reduced
pressure for 4 hours. The 2,5-b/s(2,2,2-trifluoroethoxy)toluene was
obtained as a white or off-white powder (45.5 g, 92%) having a melting
point of 37°C to 42°C.

Example 2

Preparation of 2,5-bis(2,2,2-trifluorethoxy)benzoic acid (lll)

The 2,5-b6/s(2,2,2-trifluoroethoxy)toluene (Il) (220 g, 0.986 mol) was added
to magnetically stirred pyridine (1550 mL) at 18-23°C. The reaction
mixture was stirred under a reflux. Thereafter a 10 % aqueous NaOH
solution (20 mL, 0.050 mol) and copper (Il) sulphate (0.27 g, 0.0017 mol)
were added to the reaction mixture.

The reaction mixture was heated at 81°C for 1 hour at which point a 40%
aqueous sodium permanganate solution (2290 g, 6.45 mol) was added in
portions within a time period of 6.5 hours. After the addition of an aqueous
sodium permanganate solution the reaction mixture was stirred at 83 to
93°C for 75 minutes. A precipitate of manganese oxides was separated by
filtration at 80-95°C, the manganese oxides was rinsed on the filter with 5
liters of hot (80°C) water. The combined filtrates were cooled to 9°C in 50

minutes.

10
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]
[0057]

The crystallization suspension was filtered to obtain damp cake of
unreacted 2,5-b/s(2,2,2-trifluoroethoxy)toluene (ll), which was removed
thereafter.

The filtrate of reaction mixture was mixed with activated charcoal (20.0 g)
and stirred for 75 minutes; the precipitate of charcoal was separated by
filtration and liquid phase was acidified to pH=1-2 using concentrated HCI.
The crystallization solution was filtrated and the product cake on the filter
was rinsed with 200 mL of water.

The intermediate 2,5-bis(2,2,2-trifluorethoxy)benzoic acid (lll) was dried at
reduced pressure for 18 hours. The 2,5-b/s(2,2,2-trifluorethoxy)benzoic
acid was obtained as an off-white powder (210.2 g, 81.6%) having a
melting point of 121°C to 125°C.

Example 3

Pyridine (310 mL), water (175 mL) and 2,5-6is(2,2,2-
trifluoroethoxy)toluene (44.4 g, 0.154 mol) were mixed in a 1 liter round
bottom flask, the pH was adjusted to 11-12 with sodium hydroxide.

The mixture was heated to 85°C and treated with potassium
permanganate in 6 portions of 34 grams each, for a total of 204 g (1.29
mol). The permanganate addition rate was such as to maintain the
temperature at 90-100°C. The reaction mixture was maintained at 85-95°C
for an additional hour and filtered while hot. The manganese oxide
precipitate was washed with water and the washings were combined with
the pyridine-water filtrate, then cooled to 5-10°C and filtered to remove the
unreacted starting material.

The product was isolated by acidifying the filtrate with concentrated
hydrochloric acid to pH=1-2 and removing the white precipitate by filtration.
After washing on the filter with water and drying under reduced pressure
2,5-bis(2,2,2-trifluoroethoxy)benzoic acid was obtained as white powder in
37.2 g (0.116 mol, 75.2%) yield having a melting point of 121°C to 125°C.
Example 4

Preparation of 2,5-bis(2,2,2-trifluorethoxy)-M-(pyrid-2-yl-methyl)benzamide
(V)

11
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[0058]

[0059]

[0060]
[0061]

[0062]

[0063]

[0064]

2,5-bis(2,2,2-trifluoroethoxy)benzoic acid (lIl) (100 g, 0.314 mol),
triethylamine (50.2 mL) and ethyl acetate (630 mL) were mixed in a 4-liter
3 neck round bottom flask, fitted with a thermometer, a dropping funnel
and a calcium chloride drying tube. The reaction mixture was stirred and
cooled to 5 to 10°C. A solution of ethyl chloroformate (33.0 mL, 0.345 mol)
in ethyl acetate (315 mL) was added dropwise to the reaction mixture.
Thereafter the reaction mixture was stirred at 5 to 10°C for 30 minutes. A
solution of 2-(aminomethyl)pyridine (36.0 mL, 0.350 mol) in ethyl acetate
(315 mL) was added dropwise to the mixture. The reaction mixture was
stirred at 15-25°C for 1 hour. Water (600 mL) was added, and the aqueous
layer was separated and extracted with ethyl acetate (300 mL). The
organic layer was concentrated /in vacuo to two thirds of the original
volume and hexanes (750 mL) were added. The resulting suspension was
stirred at 5-10°C for 1 hour.

The precipitate was separated by filtration and washed with hexanes (250
mL). The yield was 116.4g (91.7%) of 2,5-bis(2,2,2-trifluorethoxy)-N-(pyrid-
2-yl-methyl)benzamide (IV) having a melting point 101°C -106°C.

Example 5

Preparation of 2,5-bis(2,2,2-trifluoroethoxy)-A-(2-
piperidylmethyl)benzamide acetate (V)
2,5-bis(2,2,2-trifluoroethoxy)-N-(pyrid-2-yl-methyl)benzamide (1205 g,
2.88 mol), glacial acetic acid (4000 mL), 5 percent platinum on carbon with
61% water content (105.5 g) and 10 percent palladium on carbon with 60%
water content (28.7 g) were mixed in a 10 liter autoclave.

The autoclave with the reaction mixture was heated to 70°C while rapid
stirring over 20-30 minutes, under a hydrogen pressure of 0.39x106 Pa.
Pressure was increased to 0.59%106 Pa. 5 minutes later. Hydrogen uptake
stopped within 3 hours at 69-72°C, but hydrogenation was continued for
additional 2 hours. The reaction mixture was filtered to remove the
catalyst.

Approximately 60% of the solvent was removed by distillation at reduced
pressure. Water (35 L) was added to the distillation residue, the mixture

was then treated with an aqueous NaOH solution to pH=13-14. The solid

12
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[0065]

white precipitate was filtered, dried at reduced pressure and dissolved in
ethyl acetate (12 L). The solution was heated to 73°C for 5 minutes,
filtered and to the filtrate was added glacial acetic acid (175 ml) at 31°C.
The precipitates were separated by filtration and then rinsed with ethyl
acetate (500 ml). The damp cake was dried at reduced pressure for 14
hours at 20°C to give 2,5-b/s(2,2,2-trifluoroethoxy)- A-(2-
piperidylmethyl)benzamide acetate as a white solid in 1173 g (86 %) yield
having a melting point of 146 to 152°C.

13
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Claims

1. A process for preparation of compound of formula VI:

_CH,R
CFy” Y0 HNTT?

O

CFS\/O
[VE]
wherein R is a 2-piperidyl or 2-pyridyl radical, and pharmaceutically
acceptable salts thereof, which compromises the steps of:
a) reaction of the 2,5-dihalotoluene of formula (1)
X

; 1
i

I:\ CH,

S

H
H
H

!
{1
wherein X4 and Xz is halogen, with strong base and 2,2,2-trifluoroethanol in
the presence of a catalyst in an aprotic solvent to form 2,5-6/5(2,2,2-
trifluoroethoxy) toluene of formula (l1).
CFy” 0
CH

CFB\\/O
{1K]
b) oxidation of 2,5-bis(2,2,2-trifluoroethoxy) toluene of formula (ll) to yield 2,5-

bis (2,2,2-trifluorethoxy) benzoic acid of formula (lll);

14
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COOH

CF3\\/,O
(11K
c) activating the 2,5-bis (2,2,2-trifluorethoxy) benzoic acid of formula (Ill) with
carbonic acid ester and reacting the mixed anhydride of benzoic acid with
amine of the formula RCH2NH2, where R is 2-pyridyl to obtain 2,5-56/is(2,2,2-
trifluorethoxy)-A-(pyrid-2-yl-methyl)benzamide of formula (1V);

CEs 0 0
N
N ~2
li oH ]
o
CF. O
I ‘
v}

d) converting the 2,5-bis(2,2,2-trifluorethoxy)- N-(pyrid-2-yl-methyl)benzamide
of formula (V) to a pharmaceutically acceptable salt thereof to obtain 2,5-
bis(2,2,2-trifluoroethoxy)- A-(2-piperidylmethyl)benzamide acetate of formula
(V).

CEs” 0
: AcOH
CFyn O

vl

2. A process according to claim 1, as strong base is compromises with
metallic sodium, catalyst compromises with copper type catalyst as
copper sulphate in step a) is carried out in a suitable aprotic solvent.

3. A process according to claim 2, wherein N, N-dimethyl formamide is used

as a suitable aprotic solvent in step a).

15
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9.

A process according to claim 1, as oxidant is compromises with potassium
or sodium permanganate in step b).

A process according to claim 1, carbonic acid ester is compromises with
ethyl chloroformate in step c).

A process according to claim 1, an amine is compromises with 2-
(aminomethyl) pyperidine in step ¢) to obtain 2,5-b/s(2,2,2-trifluorethoxy)-
N-(pyrid-2-yl-methyl)-benzamide in carbonic acid ester.

A process according to claim 1, where R is 2-pyridine to obtain 2,5-
bis(2,2,2-trifluoroethoxy)-A-(2-piperidylmethyl)benzamide acetate is step
d).

A process according to claim 1, where X4 and Xz is Cl, Br, J and Cl of
formula I.

A process according claim 8, where X1 and Xz is Br of formula I.

10. A process according claim 1, where 2,5-dibromotoluene of the formula I.

16
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AMENDED CLAIMS
received by the International Bureau on 07 March 2008 (07.03.2008)

1. A process for preparation of compound of formula VI:

=  _CH,R
CFy N0 HN™T'?

O

CFB\/O
V1]
wherein R is a 2-piperidyl radical, and pharmaceutically acceptable salts
thereof, which compromises the steps of:

a) reaction of the 2,5—dihalotoluene of formula (1)
. . X,

l CH,

X,
[1] .
wherein X1 and Xz is halogen, with alkali metal and 2,2,2-trifluoroethanol in

the presence of a catalyst in an aprotic solvent to form 2,5-5bis(2,2,2-

trifluoroethoxy) toluene of formula (11).
CFs” 0
CH

CF3\/O
| [
b) oxidation of 2,5-bis(2,2,2-trifluoroethoxy) toluene of formula (Il) to yield 2,5-
bis (2,2,2-trifluorethoxy) benzoic acid of formula (lll);

AMENDED SHEET (ARTICLE 19)
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CFe_ 0
| [y
c¢) activating the 2,5-bis (2,2,2-trifluorethoxy) benzoic acid of formula (l11) with
carbonic acid ester and reacting the mixed anhydride of benzoic acid with
amine of the formula R1CH2NHz, where R is 2-pyridyl to obtain 2,5-b/is(2,2,2-
trifluorethoxy)-A-(pyrid-2-yl-methyl)benzamide of formula (1V);

CFy 0 0
| N
N’ AN
H
=
CFyn O
[iv]

d) converting the 2,5-b/s(2,2,2-trifluorethoxy)-N-(pyrid-2-yl-methyl)benzamide
of formula (IV) to a pharmaceutically acceptable salt thereof to obtain 2,5-
bis(2,2,2-trifluoroethoxy)-A-(2-piperidylmethyl)benzamide acetate of formula
(V).

CFs N0 0

CFy O
2. A process according to claim 1, wherein alkali metal is metallic sodium
and copper type catalyst is copper sulphate in step a) and carried out in a
suitable aprotic solvent.

3. A process according to claim 2, wherein suitable aprotic solvent is N, N-
dimethyl formamide in step a).

AMENDED SHEET (ARTICLE 19)
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4. A process according to claim 1, wherein oxidant is potassium and sodium
permanganate in step b).

5. A process according to claim 1, wherein carbonic acid ester is ethyl
chloroformate in step c).

6. A process according to claim 1, wherein amine is 2-(aminomethy!)
pyridine in step c) to obtain 2,5-bis(2,2,2-trifluorethoxy)-N-(pyrid-2-yl-
methyl)-benzamide in carbonic acid ester.

7. A process according to claim 1, where R is 2-piperidy! to obtain 2,5-
bis(2,2,2-trifluoroethoxy)-N-(2-piperidylmethyl)benzamide acetate is step
d).

8. A process according to claim 1, where X1 and Xz is Cl, Br, J and Cl of
formula .

9. A process according claim 8, where X1 and Xz is Br of formula I.

AMENDED SHEET (ARTICLE 19)
19



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/061820

CLASSIFICATION OF SUBJECT MATTER

A.
INV. CO07D211/26

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Co7D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, BEILSTEIN Data, CHEM ABS Data, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

claims; examples
page 2, line 5 - Tine 9

cited in the application
examples 1,15,27

page 2
claims; example 3

Y WO 01/90062 A (MERCK PATENT GMBH [DE]; 1-10
FABIAN KAI [DE]; ENKE STEFFEN [DE]; TILLY
HERB) 29 November 2001 (2001-11-29)

Y US 3 900 481 A (BANITT ELDEN H ET AL) 1-10
19 August 1975 (1975-08-19)

A WO 98/47853 A (FINETECH LTD [IL]; GUTMAN 1-10
ARIE L [IL]; NISNEVICH GENADY [IL];
SHKOLNIK) 29 October 1998 (1998-10-29)

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date -

'L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

Tt

e

yr

g

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theoty underlying the
invention

document of particular relevance; the claimed invention
cannol be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
fn%r]ns, ﬁuch combination being obvious to a person skilled
in the art.

document member of the same patent family

Date of the actual completion of the international search

13 February 2008

Date of mailing of the intemational search report

20/02/2008

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Osterle, Carmen

Form PCT/ISA/210 (second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/061820

C{Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 02/04419 A (GENEVA PHARMACEUTICALS INC
[US]; RAY ANUP KUMAR [US]; PATEL HIREN
KUMA) 17 January 2002 (2002-01-17)

the whole document

EP 1 283 201 A (A M S A ANONIMA MATERIE
SINT E [IT]) 12 February 2003 (2003-02-12)
the whole document

US 2005/059825 A1 (WANG ZHI-XIAN [CA] ET
AL) 17 March 2005 (2005-03-17)

the whole document

1-10

1-10

1-10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2007/061820
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 0190062 A 29-11-2001 AT 315549 T 15-02-2006
AU 8178501 A 03-12-2001
BR 0110488 A 01-04-2003
CA 2409853 Al 22-11-2002
cZ 20023648 A3 12-02-2003
DE 10025700 Al 29-11-2001
EP 1309538 A2 14-05-2003
JP 2003534319 T 18-11-2003
MX PA02011612 A 27-03-2003
NO 20025652 A 25-11-2002
PL 358691 Al 09-08-2004
SK 15832002 A3 04-03-2003
Us 2003176721 Al 18-09-2003
ZA 200210300 A 06-09-2004
UsS 3900481 A 19-08-1975 AR 210990 Al 14-10-1977
AU 7957875 A 30-09-1976
BE 827354 Al 29-09-1975
CA 1054602 Al 15-05-1979
CH 618425 A5 31-07-1980
CS 209846 B2 31-12-1981
DE 2513916 Al 09-10-1975
DK 119675 A 02-10-1975
ES 435870 Al 16-12~-1976
FR 2265366 Al 24-10~1975
GB 1508015 A 19-04-1978
HU 169762 B 28-02-1977
IE 41224 Bl 21-11-1979
IL 46967 A 29-09-1978
JP 1195353 C 12-03-1984
JP 50137975 A 01-11-1975
JP 58027268 B 08-06-1983
JP 1221463 C 26-07-1984
JP 58058347 B 24-12-1983
JP 58065268 A 18-04-1983
NL 7503389 A 03-10-1975
NO 750976 A 02-10-1975
0A 4912 A 31-10-1980
PL 95576 Bl 31-10-1977
SE 391336 B 14-02-1977
SE 7503262 A 02-10-1975
Su 668599 A3 15-06-1979
ZA 7501040 A 28-01-1976
WO 9847853 A 29-10-1998 AU 7075498 A 13-11-1998
EP 0977723 Al 09-02-2000
ES 2172130 T3 16-09-2002
IL 120715 A 16-07-2000
JP 2001521550 T 06-11-2001
us 6288271 Bl 11-09-2001
WO 0204419 A 17-01-2002 AU 7193301 A 21-01-2002
CA 2415459 Al 17-01-2002
EP 1303489 A2 23-04-2003
US 2002188130 Al 12-12-2002
us 6458957 Bl 01-10-2002
EP 1283201 A 12-02-2003 IT MI20011772 Al 10-02-2003

Form PCT/SA/210 (patent family annex) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/EP2007/061820
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1283201 A US 2003032835 Al 13-02-2003

US 2005059825 Al 17-03-2005  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - amend-body
	Page 19 - amend-body
	Page 20 - amend-body
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

