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(57) Selon un procéd¢ permettant de fabriquer du
sertindole, on preépare la N-(4-fluoropheényl)-N-
(2-carboxy-4-chlorophényl)glycine en faisant réagir un
sel d’'un meétal alcalin de "acide 2,5-dichlorobenzoique
avec un sel d'un meétal alcalin de la N-
(4-fluorophényl)glycine dans un environnement alcalin
aqueux, en presence d’un catalyseur a base de cuivre;
on cyclise la N-(4-fluorophenyl)-N-(2-carboxy-4-
chlorophényl)glycine de facon a obtenir le 3-acetoxy-
indole correspondant; on réduit le 3-acetoxy-indole et on
¢limine H2O, de facon a obtemir le 35-chloro-1-

(4-fluorophényl)indole, que 'on fait réagir avec la 4-
piperidone dans un melange d’acide acetique et de HCl
concentre; on réduit le 5-chloro-1-(4-fluorophenyl)-3-
(1,2,3,6-tetrahydropyridine-4-yl)indole obtenu et on fait
reagir ce compose¢ avec la 1-(2-chloro-¢thyl)-2-
imidazolidinone afin d’obtenir le sertindole. On peut
auss1 faire réagir d’abord le 5-chloro-1-(4-fluorophényl)-
3-(1,2,3,6-tetrahydropyridine-4-yl)indole avec la 1-
(2-chloro-¢thyl)-2-1midazolidinone, puis réduire, de
facon a obtenir le sertindole. Ce procede utilise des
reactifs et des solvants adaptés et autorisés pour une
fabrication a grande échelle, et permet d’obtenir des
rendements €leves.
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(57) A process of manufacturing sertindole comprising
preparation of N-(4-fluorophenyl)-N-(2-carboxy-4-
chlorophenyl)glycine, by reacting an alkalimetal salt of
2.5-dichlorobenzoic acid with an alkalimetal salt of
N-(4-fluorophenyl)glycine 1n an aqueous, alkaline
environment 1n the presence of a copper catalyst;
cyclisation of  N-(4-fluorophenyl)-N-(2-carboxy-4-
chlorophenyl)glycine to the corresponding 3-acetoxy-
indole; reduction of the 3-acetoxy-indole and subsequent
climination of H20 thereby obtaining 5-chloro-1-

(4-fluorophenyl)indole which 1s reacted with 4-
piperidone 1m a mixture of an acetic acid and
concentrated HC1; reduction of the resulting 5-chloro-
1-(4-tluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-
ylindole and reaction of this compound with 1-
(2-chloroethyl)-2-1midazolidinon 1 order to obtain
sertindole. Alternatively, 5-chloro-1-(4-fluorophenyl)-3-
(1,2,3,6-tetrahydropyridin-4-yl)indole 1s first reacted
with 1-(2-chloroethyl)-2-1midazolidinon followed by
reduction thereby obtaining sertindole. This process uses
reactants and solvents that are suitable and allowed 1n
large scale manufacture. Furthermore good total vields
are obtained.
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(54) Title: METHOD OF MANUFACTURING SERTINDOLE

(57) Abstract

A process of manufacturing sertindole comprising preparation of N—(4—-fluorophenyl)-N—(2—carboxy—4—chlorophenyl)glycine,
by reacting an alkalimetal salt of 2,5-dichlorobenzoic acid with an alkalimetal salt of N—(4-fluorophenyl)glycine in an aqueous,
alkaline environment in the presence of a copper catalyst, cyclisation of N-(4-fluorophenyl)-N—(2—carboxy—4—chlorophenyl)glycine
to the comesponding 3-acetoxy-indole; rteduction of the 3-acetoxy-indole and subsequent elimination of H>O thereby
obtaining S—chloro-1-(4-fluorophenyl)indole which is reacted with 4-piperidone in a mixture of an acetic acidd and
concentrated HCI, reduction of the  resulting = S—chioro-1-(4-fluorophenyl)-3—(1,2,3,6~tetrahydropyridin—-4-yl)indole
and reaction of this compound with 1-(2—chloroethyl)~2~imidazolidinon in order to obtain sertindole. Alternatively,
5_chloro—1—(4-fluorophenyl)-3—(1,2,3,6—tetrahydropyridin-4-yl)indole is first reacted with I—(2—chloroethyl)-2-imidazolidinon followed
by reduction thereby obtaining sertindole. This process uses reactants and solvents that are suitable and allowed in large scale manufacture,
Furthermore good total yields are obtained.
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Method of Manufacturing Sertindole

Field of invention

The present invention relates to a new method of manufacturing the compound 1-[2-[4-[5-
chloro-1-(4-fluorophenyl)-1-H-indol-3-yl]-1-piperidinyl]ethyl]-2-imidazolidinone having the
recommended INN name sertindole and a new method of manufacturing the intermediates,
N-(4-fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine and 5-chloro-l-(4-ﬂuoropheriyl)-3-
(1,2,3,6-tetrahydropyridin-4-yl)indole used in the method.

Background of the invention

Sertindole 1s a well known antipsychotic drug having the formula

[\
CIn A N-(CH2)>N_ _NH

(L] ¥

%

The compound was disclosed in US patent No 4,710,500 and the antipsychotic activity
thereof was described in US patent No 5,112,838. Sertindole is a potent centrally acting 5-
HT, receptor antagonist in vivo and has further been disclosed to be active in models
indicative of effects in the treatment of anxiety, hypertension, drug abuse and cognitive

disorders. Recently, it has been reported to show antipsychotic effect in clinical studies,

Psychopharmacology (1996) 124:168-175.

US patent No 4,710,500 covered a class of 1-aryl-3-(piperazinyl-, tetrahydropyridyl or
piperidyl)indole compounds including sertindole. A number of methods of preparing the
compounds were generically disclosed, some of which could be used in the preparation of

sertindole. The methods were:

a) reaction of a properly substituted 1-arylindole with a proper 1-substituted 4-piperidone and
subsequent reduction of the resulting tetrahydropyridyl compound;

b) arylation of the corresponding 1-unsubstituted indole compound;

CONFIRMATION COPY

— —y e ———— . B e e et ] -y by - . .« - s L gl o T Tep———




10

15

20

25

30

CA 02288334 1999-10-28

WO 98/51685 PCT/DK98/00183
2

c) reduction of the corresponding compound having an oxo group in the 2-position of the
indole rnng.
Sertindole was specifically examplified, however, no experimental procedure for its

preparation was given.

Perregaard et al., J. Med. Chem, 1992, 35, 1092-1101, disclosed a new method of preparing
sertindole. This method comprises reaction of the intermediate 5-chloro-1-(4-
fluorophenyl)indole with 4-piperidone in a mixture of trifluoroacetic acid and acetic acid,
reduction of the resulting 5-chloro-1-(4-tluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-
yDindole in order to obtain 5-chloro-1-(4-fluorophenyl)-3-(piperidin-4-yl)indole which in
turn 1s reacted with 1-(2-chloroethyl)-2-imidazolidinon 1in the presence of K,CO, and KI in
methyl 1sobutyl ketone (MIBK). The 5—chloro-1-(4-ﬂuorpphenyl)indole was obtained from
the corresponding 3-acetoxy-indole by NaBH, reduction in methanol and subsequent
elimination of H,O under acidic conditions. The 3-acetoxy-indole was prepared from the N-

(4-fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine following literature procedures.

A procedure for preparing the N-(4-fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine is
described 1n Perregaard et al.,Dansk Kemi, 93, 3. p. 6-9. By this method the glycine 1s
obtained by a copper catalyzed reaction of 2,5-dichlorobenzoic acid with N-(4-
fluorophenyl)glycine. The potassium salts of the two acids are used in the presence of K,CO,

in the solvent N-methylpyrrolidone (NMP).

However, 1t has been found that the above processes are not useful in technical scale. The
total yields are too low and the processes involve the use of reactants or solvents that are not
suitable and 1n some cases not allowed 1n large scale for environmental or safety reasons.
Furthermore, due to the aqueous solubility of NMP, the work-up of the reaction 1s tedious,

and regeneration of NMP is costly and time consuming.

Consequently, the present invention relates to a new process useful in technical scale

production of sertindole.
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It has now been found that the main limiting steps of the process are the preparation of N-(4-

fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine and the reaction of 5-chloro-1-(4-
fluorophenyl)indole with 4-piperidone.

Accordingly, the present invention provides a process for the preparation of N-(4-
fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine comprising reaction of an alkalimetal
salt of 2,5-dichlorobenzoic acid with an alkalimetal salt of N-(4-fluorophenyl)glycine in an
aqueous, alkaline environment in the presence of a copper catalyst followed by treatment

with an aqueous acid, as illustrated in the following reaction scheme:

NHCH,COOM, Cla_ - COOH
C'\Q/COOM1 1 )Base/Cu/Hé:a |\/L NCH,COOH
Cl | 2) Aq. dilute Acid
F
:

wherein M, and M, are alkali metal ions.

According to Perregaard et al.,Dansk Kemi, 95, a reaction using the potassium salts of the
reactants 1s carried out in NMP. However, the use of NMP necessitated a time consuming

extractive work-up, and the reaction afforded substantial amounts of tarry by-products. The

reaction temperature was 120-130 °C.

By carrying out the reaction in aqueous environment instead of NMP, a higher yield and only
a negligible amount of tarry by-products are obtained. Furthermore, the work-up procedure is
simple and the use of an aqueous medium causes substantial environmental advantages.

Finally, the reaction temperature is lowered to the reflux temperature of the aquous medium

or below.

In another aspect the invention provides a novel process for preparing 5-chloro-1-(4-
tfluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)indole comprising reaction of the 5-chloro-1-
(4-fluorophenyl)indole with 4-piperidone in a mixture of a mineral acid and acetic acid, as

1llustrated in the following reaction scheme:
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Cl\l/\__/\l Cla /" NHHC
2 \N HO “ . I
y + >/ NH,HCI —>
j HO” \L_/ ﬁ((::eitlc Acid Z |
~ X
= |

By using a mixture of acetic acid and a mineral acid instead of a trifluoroacetic acid - acetic
acid mixture, substantial environmental advantages are obtained. Furthermore, trifluoro acetic
acid 1s very volatile and aggressive, accordingly being undesirable for large scale production.

Also, the formation of the undesired bis-substituted piperidine may be avoided:

H;HCI
N

e /\O/JC.
O >

Formula I

In yet another aspect, the invention provides a novel process of manufacturing sertindole
comprising preparation of N-(4-fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine by a
reaction comprising a copper catalysed reaction of an alkalimetal salt of 2,5-dichlorobenzoic
acid with an alkali metal salt of N-(4-fluorophenyl)glycine in an aqueous, alkaline
environment in the presence of a copper catalyst and/or in which 5-chloro-1-(4-
fluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)indole 1s obtained by a reaction comprising
reaction of the 5-chloro-1-(4-fluorophenyl)indole with 4-piperidone in a mixture of a mineral

acld and acetic acid.

The reaction of the alkalimetal salt of 2,5-dichlorobenzoic acid with the alkalimetal salt of N-

(4-fluorophenyl)glycine 1s carried out at an elevated temperature, conveniently at a
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temperature between 80 °C and the reflux temperature of the medium, preferably at about the
reflux temperature.

Throughout the specification and claims the term aqueous medium is intended to include
water and water to which a cosolvent such as ethyleneglycol is added as reaction medium.

Preferably water such as demineralised, deionised or destilled water is used.

Preferred alkali metal salts of the reactants are the lithium, sodium or potassium salts and

conveniently the same salts of the reactants are used. Most preferably the potassium salts are

used.

It 1s important that the HC1 formed during the reaction is neutralised in order to avoid
undesired side reactions. The reaction medium is made alkaline by addition of a base such as
an alkali metal hydroxide, alkali metal acetate, alkali metal carbonate, alkali metal hydrogen
carbonate, alkali metal phosphate or alkali metal citrate. Preferably an alkali metal carbonate,
such as L1,CO,, Na,CO, or K,CO,, is used. Conveniently, the same alkali metal as included in
the reactants is used. Preferably the base is potassium carbonate. The amount of base is
preferably larger than the stoechiometric amount of 2,5-dichlorobenzoic acid. On the other
hand, increased [OH'] may cause hydrolysis of 2,5-dichlorobenzoic acid, thereby decreasing

the yield. Thus, the base may conveniently be added gradually during the process.

The catalyst may be any Cu(0)-catalyst, preferably copper-bronze. It is added in catalytic

amounts. The specific amount is not critical and may easily be determined by a person skilled

1n the art.

The ratio between the amounts of the alkali metal salt of N-(4-fluorophenyl)glycine and the
alkali metal salt of 2,5-dichlorobenzoic acid is conveniently from 0.5 to 3.0, preferably 1.0 to

2.5 and most preferably 2.0 to 2.3 mol/mol. Excess N-(4-fluorophenyl)glycine may be

regenerated.

The reaction 1s conveniently carried out in a minimal amount of aqueous solvent still

technically feasible. Thus, the yield is improved by decreasing the amount of solvent. The
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amount of water 1s preferably less than 10 mL/g 2,5-dichlorobenzoic acid, more preferably

less than 5 mL/g 1n particular less than 3.5 mL/g, most preferably less than 2.5 mL/g.

The reaction time 1s not very critical and may easily be determined by a person skilled 1n the

art.

The work-up of the product by dilute aqueous acid may be carried out simply by adding the
filtered reaction mixture to the dilute acid, thereby precipitating the product. The product may
be further purified with hot toluene or by recrystallisation from aqueous ethano!l. The dilute

aqueous acid 1s preferably hydrochloric acid.

In the reaction of the 5-chloro-1-(4-fluorophenyljindole with 4-piperidone, the mineral acid
used 1s preferably phosphoric acid, nitric acid, sulfuric acid or hydrochloric acid, such as
larger than 30% w/w aqueous HCl, n particular concentrated hydrochloric acid. By

concentrated HCI 1s meant about 37% w/w aqueous HCL.
The 4-piperidone is preferably used as the 4-piperidone-hydrate, hydrochloride.

The reaction should preferably be carried out 1n excess of piperidone-hydrate hydrochlorde.
Preferably more than 1.5 equivalents of 4-piperidone pr equivalent 5-chloro-1-(4-
fluorophenyl)indole, more preferably more than 1.75, are used. Conveniently, 2.0 equivalents

are used.

It 1s important that sufficient acid is present to allow a sufficient yield. When hydrochloric
acld is used as mineral acid, it is preferably used 1n an amount of at least 2.5 mL concentrated
HCl pr. g 5-chloro-1-(4-fluorophenyl)indole. Most preferably the ratio 1s 3.5 to 5 mL
concentrated HCI pr. g 5-chloro-1-(4-fluorophenyl)indole.

The amount of acetic acid has to be sufficient to make the reaction technically feasible.
Conveniently, at least 8 mL acetic acid pr. g S-chloro-1-(4-fluorophenyl)indole is used.

Preferably, the amount of acetic acid 1s more than 10 mL acetic acid pr. g 5-chloro-1-(4-
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fluorophenyl)indole, most preferably 10 - 14 mL. The ratio between acetic acid and
concentrated HC 1s preferably 2:1 to 4:1 vol/vol.

The reaction 1s conveniently carried out by adding, drop-wise, a solution of the 5-chloro-1-(4-
fluorophenyl)indole in hot acetic acid to the piperidone-hydrate, hydrochloride or by mixing
the two reactants 1n a mixture of acetic acid and mineral acid followed by reflux. The

reaction time is easily determined by a person skilled in the art.

The intermediate may be worked up in a conventional manner.

The further process leading to sertindole comprises cyclization of N-(4-fluorophenyl)-N-(2-
carboxy-4-chlorophenyl)glycine to the corresponding 3-acetoxy-indole using eg. acetic
anhydride in the presence of alkalimetal acetate such as sodium acetate. 5-chloro-1-(4-
fluoro)indole is then obtained from the 3-acetoxy-indole by reduction and subsequent
elimination of H,O. The resulting 5-chloro-1-(4-fluorophenyl)indole is reacted with 4-
piperidone according to the above procedure, the resulting 5-chloro-1-(4-fluorophenyl)-3-
(1,2,3,6-tetrahydropyndin-4-yl)indole is reduced in order to obtain 5-chloro-1-(4-
fluorophenyl)-3-(pipendin-4-yl)indole which in turn is reacted with 1-(2-chloroethyl)-2-
imidazolidinon to obtain sertindole. Alternatively, the 5-chloro-1-(4-fluorophenyl)-3-(1,2,3,6-
tetrahydropyridin-4-yl)indole may first be reacted with 1-(2-chloroethyl)-2-imidazolidinon
followed by reduction, thereby obtaining sertindole, which may be isolated as an acid

addition salt, e.g. the tartrate, or as the free base.

The alkalimetal salt of 2,5-dichlorobenzoic acid and the alkalimetal salt of N-(4-
fluorophenyl)glycine used as starting materials are easily prepared from commercially
available 2,5-dichlorobenzoic acid and N-(4-fluorophenyl)glycine, respectively, by standard

procedures.

Sertindole, as obtained by the process, may conveniently be formulated as described in US

patent No 5,112,838.
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Experimental Section

Example 1

Preparation of N-(4-fluorophenyl)-N-(2-carboxyphenyl)glycin
A suspension comprising potassium 2,5-dichlorobenzoate (100 g, 0.44 mol, 1 eq.), potassium
N-(4-fluorophenyl)glycinate (190 g, 0.92 mol, 2.1 eq.), potassium carbonate (36.2 g, 0.26
mol, 0.6 eq. CO,™ "), copper bronze (2.8 g, 0.04 mol Cu, 0.1 eq.) and 250 mL demineralised

water was heated at reflux under N, atmosphere for 20.5 hours and then cooled to 50 °C.

2.5 mL water and 5 g activated carbon were added to the reaction mixture which, except for
the Cu-bronze, was homogeneous. The mixture was allowed to cool under stirring for 1 hour
and filtered. The filter cake was washed with 2 x 125 mL water. The filtrate was poured on a
mixtufe of ice (2 L) and 37% aq. HCI (3-400 mL) under vigorous stirring, thereby
crystallising the crude product as a fine, crystalline, yellow-brown material. The suspension
was stirred at 75-80 °C for 30 min, cooled to 15-20 °C, and filtered, and the filter cake was
washed with 500 mL water and dried under air stream over night at 50 °C. The filtrate was
collected for regeneration of N-(4-fluorophenyl)glycinate.

Yield of crude product: 113 g (80.3%), mp. 170-86 °C.

HPLC-analysis: 84.2% w/w product, 10.5% w/w 3-chlorosalicylic acid.

20 g ot the above dry crude product was further purified by suspension in 200 mL toluene
and reflux for 30 min. The suspension was allowed to cool to room temperature under stirring

and was then filtered. The filter cake was washed with toluene (20 mL) and dried overnight in

vacuum at 50 °C.

Yield: 17.0 g, mp. 190-92 °C. Purity > 98% as determined by NMR-analysis.

Example 2
Preparation of N-(4-fluorophenyl)-N-(2-carboxyphenyl)glycin

21.0 kg potassium 2,5-dichlorobenzoate was added to a 180 L reactor and 36.0 L water was

added. This mixture was heated under stirring until substantially all solids were dissolved
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(temp 60 - 70 °C) and 25.0 kg potassium N-(4-fluorophenyl)glycinate was added slowly. The
mixture was heated until all materials were dissolved, i.e. at about 80 °C and added to a
mixture of 7.67 kg K,CO, , 582 g Cu-bronze and 7 L water. The combined mixture was
refluxed overnight (about 15 h) and cooled to 50 °C. 1 kg activated carbon suspended in 5 L
water was added followed by 40 L water. The mixture was stirred under cooling for 1 hour,
and filtered on a nutch covered with filter aid. The filter cake was washed with 10 L water
and the green filtrate was slowly during about 2 hours poured on a mixture of 22.5 L 37%
HCl and 30 L water under gentle heating (45 - 50 °C) and stirring. The mixture was heated to
72 °C, cooled to 25 °C and filtered. The filter cake was washed with water (2 x 10 L) and
dried on trays overnight at 60 °C. Yield 26.7 kg of a pale yellow crystalline crude product.

The crude product, 26.7 kg, was transferred to a 200 L reactor and 150 L toluene added and
the mixture was heated to the reflux temperature (90 °C) under N, cover. Then the rnixfure
was destilled until a temperature of 110 °C was reached (5 L distillate). 5 L toluene was
added, and the mixture was refluxed at 110 °C for 2 hours, cooled to about 60 °C and left
overnight at 27 °C. The mixture was filtered and the filter cake was washed with toluene (3 x

15 L) and dried, thereby obtaining 21.0 kg of the pure title product.

Example 3
1-(4-flourophenyl)-3-acetoxy-5-chloroindole

N-(4-flourophenyl)-N-(2-carboxyphenyl)glycin (717.1 g, 2.22 mol), sodium acetate (36.4 g,
0.44 mol, 0.2 eq.) and acetic anhydride were placed in a 4 L three necked flash equipped with

mechanical stirrer and reflux condenser.

The suspension was heated under stirring until reflux. The reaction mixture was refluxed for
1 hour and was cooled to room temperature on ice/water bath. The homogenous suspension
was under stirring poured onto ice (2 L) and was neutralised with concentrated NaOH (appr.
6 L) until a pH of 6-7. During the neutralisation the temperature was kept under appr. 30 °C,
which required the adding of a further 5-6 L of ice. Thereby the product precipitated and was
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1solated by filtration. The product was washed thoroughly with 3 L of water and 2 L of n-'

Heptane and dnied over night 1n vacuum at 60 °C.

Yield: 600.5 g (89.1%), mp 109-12 °C.

Example 4
1-(4-fluorophenyl)-5-chloroindole

1-(4-tlourophenyl)-3-acetoxy-5-chloroindole (100.0 g, 0.33 mol) was dissolved in 1000 mL
EtOH. During the next hour sodium borohydnde pellets (18.7 g, 1.5 eq.) were added
batchwise at reflux. The reaction mixture was stirred over night at reflux and cooled to room
temperature. Concentrated HCI (appr. 50 mL until pH 1) was added and the reaction mixture
was stirred at room temperature for 1 hour. 200 mL demineralized water was added, and the
resulting suspension was filtrated. The filter cake was washed with further 50 mL water and
10 mL EtOH. The product was dnied over night in vacuum at 50 °C.

Yield: 68.4 g (84.7%), mp 91-93 °C.

Example 5
Preparation of S-chioro-1-(4-fluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)indole

5-chloro-1-(4-fluorophenyl)indole (6.70 kg) and 4-piperidone-mono-hydrate hydrochloride
(8.38 kg) were transferred to a 200 L reactor under N, cover. Acetic acid (67 1) was added
and the reaction mixture was heated to 60°C. Concentrated HC1 (37%, 33.5 L) was added
during 1/2 hour and then the mixture was heated to the reflux temperature (85°C) and
refluxed for 1 hour (final temperature 95°C). After cooling to 30°C, 33.5 L acetone was
added followed by further cooling to 25°C. Filtration, wash (acetone 20 L) and drying in
vacuum at 60°C gave the title product as a white powder, yield 8.94 kg.
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Example 6
1-[2-[4-[5-chloro-1-(4-flou rophenyl)~1H-indol~3-yl]-1,2,3,6-tetrahydro-1~pyridyl]ethyl]-

2-imidazolidinone

S-chloro-1-(4-fluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)indole (6.0 kg. 16.5 mol), 1-(2-
chloroethyl)imidazolon (3.19 kg, 1.3 eq.), sodium carbonate (anhydrous) and methyl 1sobutyl
ketone (60 L) were mixed. The reaction mixture was heated under N,-cover and stirring until
90-95 °C, and was stirred over night at this temperature. The next day the reaction mixture
was filtered while still hot. The apparatus and filter cake were washed with futher 2.5 L of
methyl 1sobuty! ketone. The combined filtrates were left over night for crystallisation. The
product was 1solated on a nutch, washed with 7.5 L n-Heptane and dried over night in

vacuum at 60 °C.

Yield: 5.39 kg (74.3%), mp 146.4 °C.

Example 7
1-[2-[4-[S-chloro-1-(4-fluorophenyl)-1-H-indol-3-yl}-1-piperidinyl) ethyl]-2-

imidazolidinone, tartrate

1-[2-{4-[5-chloro-1-(4-flourophenyl)- 1H-indol-3-yl]-1,2,3,6-tetrahydro- 1-pyridyl]ethyl]-2-
imidazolidinone (3.5 kg) was dissolved in acetic acid (98-100%, 29 L) while being heated
until 40 °C. Activated carbon was added and the suspension was stirred for 1 hour, left over
night and filtered. The filter cake was washed with 6 L acetic acid. The combined filtrates
were added to a 50 L hydrogeneration reactor which was covered by N,. 70 g PtO, was
added, the apparatus was closed and N, blown through for 5 min. Hydrogeneration was
carried out in an H, -flow (2.5 L per min) for 8.25 H.

The reaction mixture was blown through with nitrogen, activated carbon was added and the
mixture was filtered on a closed nutch. The filtrate was combined with corresponding filtrates
of three other hydrogenerations (a total of 14.53 kg starting material) and evaporated in
vacuum at appr. 50 °C. The filtrate was flushed off with 3 x 10 L toluene at 50-60 °C. The
remanence was dissolved in 146 L ethanol and to this suspension a 40 °C suspension of 5.22

kg L -(+) tartaric acid in 16 L demineralised water was added under stirring. The suspension
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was left over night with no cooling or stirring. The crystallised tartrate was filtered on a nutch

and washed with 15 L ethanol.

The crude tartrate was recrystallised from 190 L ethanol and 30 L demineralised water by
heating until boiling (appr. 78 °C). The suspension was left over night for crystallasation with
no cooling or stirring. The next day the suspension was cooled to appr. 18 °C and the tartrate

was filtered off, washed with 60 L ethanol and dried over night under air stream at

60 °C.

Example 8
1-[2-[4-[S-chloro-1-(4-flourophenyl)-1 H-indol-3-yl]-1-piperidinyl]ethyl]-2-

imidazolidinone

7.96 kg 1-[2-[4-[5-chloro-1-(4-flourophenyl)-1H-indol-3-y1]-1,2,3,6-tetrahydro-1-
pyridyljethyl]-2-imidazolodione, tartrate was suspended in 25 L demineralised water and 30
L dichloromethane was added. A total of 3 L 27% NaOH-solution, pH=9, was added to the
suspension under stirring. The mixture was stirred for 1 hour (pH still =9), whereafter the
dichloromethane phase was separated.

The water phase was extracted with further 15 L dichloromethane. The combined
dichloromethane phases were dried with NaSO, and were evaporated.The product was
flushed off with § L acetone, 35 L acetone was added and the suspension was heated until
reflux. The crystallised product did not dissolve completely. Heating was discontinued and
the mixture was left over night with gentle cooling. The crystallised product was isolated on a

nutch, washed with further 5 L acetone and dried over night under air stream at 60 °C.

Yield: 4.90 kg (83.2%), mp 154.7 °C.
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CLAIMS
1. A process for the preparation of N-(4-fluorophenyl)-N-(2-carboxy-4-chlorophe-nyl)-

glycine comprising a copper catalysed arylation of 2,5-dichlorobenzoic acid with N-(4-

fluorophenyl)glycine in which alkalimetal salts of 2,5-dichlorobenzoic acid and N-(4-

- fluorophenyl)glycine are employed in an aqueous, alkaline environment in the presence of a

copper catalyst according to the reaction scheme:

NHCH,COOM, Ch A~ COOH

CI COOM :
1)Base/Cu/H,O NCH,COOH

QL —
Cl 2) Aq. dilute Acid

F
|
F
wherein M, and M, are alkali metal 10ns.
2. A process according to Claim 1, characterised in that the reaction 1s carried out at an

elevated temperature, preferably at a temperature between 80 °C and the reflux temperature

of the medium, in particular at about the reflux temperature.

3. A process according to Claim 1 or 2, characterised in that the reaction medium is

water or water to which a cosolvent 1s added.

4. A process according to Claim 3, characterised in that water is used as solvent.

5. A process according to Claim 3 or 4, characterised in the amount of water is less

than 10 mL/g 2,5-dichlorobenzoic acid, preferably less than 5 mL/g

6. A process according to Claim 5, characterised in the amount of water 1s less than 3.5

ml./g, preferably less than 2.5 mL/g 2,5-dichlorobenzoic acid.
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7. A process according to any of Claims 1 to 6, characterised in that the alkalimetal

salts used are the lithium, sodium or potassium salts.

8. A process according to Claim 7, characterised in that the same salt of the reactants

are used, preferably the potassium salts.

9. A process according to any of Claims 1 to 8, characterised in that the base is an

alkalimetal carbonate, preferably Li,CO,, Na,CO, or K,CO,.

10. A process according to any of Claim 9, characterised in that the alkalimetal of the

alkali metal carbonate is the same as the alkalimetal of the reactants.

11. A process according to any of Claims 1 to 8 characterised in that the base is

potassium carbonate.

12. A process according to any of Claims 1 to 11 characterised in that the amount of

base 1s larger than the stoechiometric amount of 2,5-dichlorobenzoic acid.

13. A process according to any of Claims 1 to 12 characterised in that the catalyst is

copper-bronze.

14. A process according to any of Claims 1 to 13 characterised in that the ratio
between the amounts of the alkalimetal salt of N-(4-fluorophenyl)glycine and the alkali metal
salt of 2,5-dichlorobenzoic acid is from 0.5 to 3.0, preferably 1.0 to 2.5, in particular 2.0 to

2.3 mol/mol.

15. A process for preparing 5-chloro-1-(4-fluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-
yDindole comprising reaction of 5-chloro-1-(4-fluorophenyl)indole with 4-piperidone in a

maxture of a mineral acid and acetic acid.

16. Process according to Claim 15, characterised in that the 4-piperidone is used in

the form of 4-piperidone-hydrate,hydrochloride.
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17. Process according to Claim 15 or 16, characterised in that the mineral acid used is

phosphoric acid, nitric acid, sulfuric acid or hydrochloric acid.

18. Process according to Claim 17, characterised in that the mineral acid used is

concentrated hydrochloric acid.

19. Process according to Claim 15 or 16, characterised in that at least 1.5 equivalents

of 4-piperidone 1s used pr. equivalent 5-chloro-1-(4-fluorophenyl)indole.

20. Process according to Claim 19, characterised in that at least 1.75 equivalents of 4-

piperidone is used pr. equivalent 5-chloro-1-(4-fluorophenyl)indole.

21. Process according to Claim 20, characterised in that at least 2.0 equivalents of 4-

piperidone 1s used pr. equivalent 5-chloro-1-(4-fluorophenyl)indole.

22. Process according to Claim 18; characterised in that hydrochloric acid is used in an

amount of at least 2.5 mL concentrated HCI pr. g 5-chloro-1-(4-fluorophenyl)indole.

23. Process according to Claim 15 or 16, characterised in that at least 8 mL acetic acid

pr. g 5-chloro-1-(4-fluorophenyl)indole is used.

24. Process according to Claim 23, characterised in that at least 10 mL acetic acid is

used pr. g 5-chloro-1-(4-fluorophenyl)indole.

25. Process according to Claim 24, characterised in that 10 - 14 mL acetic acid is used

pr. g 5-chloro-1-(4-fluorophenyl)indole.

26. Process according to Claim 22, characterised in that the ratio is 3.5 to S mL

concentrated HCI pr. g 5-chloro-1-(4-fluorophenyl)indole.
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27. Process according to Claim 18, characterised in that the ratio between acetic acid

and concentrated HCl 1s 2:1 to 4:1 (vol/vol).

28. A process of manutacturing sertindole comprising preparation of N-(4-
tluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine by a process of any of Claims 1 to 14,
and/or preparation of 5-chloro-1-(4-flourophenyl)-3-(1,2,3,6-terohydropyridine-4-yl)indole

according to any of claims 15-27.
29. A process of manufacturing sertindole comprising

a) preparation according to any of claims 1-14 of N-(4-fluorophenyl)-N-(2-carboxy-4-
chlorophenyl)glycine, by reacting an alkalimetal salt of 2,5-dichlorobenzoic acid with
an alkalimetal salt of N-(4-fluorophenyl)glycine in én aqueous, alkaline environment
in the presence of a copper catalyst;

b) cyclisation of N-(4-fluorophenyl)-N-(2-carboxy-4-chlorophenyl)glycine to the
corresponding 3-acetoxy-indole using acetic anhydride/alkalimetal acetate, preferably
sodium acetate

c) reduction of the.3-acetoxy-indole and subsequent

d) elimination of H,O thereby obtaining S-chloro-1-(4-fluorophenyl)indole

e) reaction of S-chloro-1-(4-fluorophenyl)indole with 4-piperidone according to any of
claims 15-27 1n a mixture of an acetic acid and concentrated HCl

f) reduction of the resulting 5-chloro-1-(4-fluorophenyl)-3-(1,2,3,6-tetrahydropyri
din-4-yl)indole 1n order to obtain 5-chloro-1 -(4-ﬂuorophenyl)-3-(piperidin‘-4-
ylindole

g) reaction of the product of f) with 1-(2-chloroethyl)-2-imidazolidinon, or

h) reaction of 5-chloro-1-(4-fluorophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)indole
with 1-(2-chloroethyl)-2-1imidazolidinon followed by reduction of the product,

thereby obtaining sertindole.
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