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A PROCESS FOR THE PREPARATION OF ESTERS OF [2-[4-[(4-
CHLOROPHENYL)PHENYLMETHYL]-1-PIPERAZINYL]-
ETHOXY]ACETIC ACID.

Abstract of the Disclosure

The invention provides a process for the preparation of esters [2-[4-[(4-
chlorophenyl) phenylmethyl]-1-piperazinyl]ethoxy ]acetic acid, of the formula

(D)

Formula |

wherein X represents a halogen atom and R represents a lower alkyl
group comprising reacting:

(a) acompound of the formula (II)

X
o
P

Formula II

NH

(b) acompound of the formula (III)

0
X N O\/“\OR

Formula III
and

(c) atertiary amine as a solvent and as an acid scavenger
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at a temperature of at least 100°C, wherein X is a halogen atom, X 1s
selected from the group consisting of bromine and chlorine and R is a lower

alkyl group.
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A PROCESS FOR THE PREPARATION OF ESTERS OF [2-[4-[(4-
CHLOROPHENYL)PHENYLMETHYL]-1-PIPERAZINYL]-
ETHOXY]ACETIC ACID.

Field of Invention

The present invention relates to a process for the preparation of esters of [2-[4-
[(4-chlorophenyl)phenylmethyl]- 1-piperazinyl ]-ethoxy Jacetic acid.

State of the Art

The above-mentioned compounds are essential intermediates in the preparation
of cetirizine dihydrochloride, a non sedative antihistaminic drug.

EP 058 146 teaches the use of cetirizine dihydrochloride as a drug, in addition
to disclosing synthetic pathways for the preparation thereof. The synthetic
pathways for the preparation of cetirizine dihydrochloride (formula IV),

formula 1V

comprises the condensation of 1-[(4-chlorophenyl)phenylmethyl Jpiperazine
(compound 2) with 2-haloethoxyacetic acid derivatives (compound 3),
according to the following reaction:
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wherein X is chlorine or bromine and Y is alkoxy or amino group.

The condensation, as described in European patent number 058146, is carried
out as follows: compounds 2 and 3 are dissolved in xylene and heated in the
presence of anhydrous sodium carbonate as an acid scavenger. The yields, as
reported therein, are rather low, 54.7% when Y= NH, and 27.8% when Y =

OCH;. Further hydrolysis and pH correction would lead to cetirizine
dihydrochloride.

The above-mentioned yields may not satisfy commercial requirements. Thus,
there exists a need for a process which will result in greater in yields.

Surprisingly, the present inventors have found a process resulting in
significantly higher yields.
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Summary of Invention

Thus, there is now provided a process for the preparation of esters [2-[4-[(4-
halophenyl) phenylmethyl]-1-piperazinyl]ethoxy Jacetic acid, of the formula

(D

N
$

wherein X represents a halogen atom and R represents a lower alkyl
group comprising reacting:

Formula I

(a)  acompound of the formula (II)

SN N

N

g

Formula II

(b)  acompound of the formula (11I)

O
/\/O\/u\
X7 OR

Formula II]
and

(c)  atertiary amine as a solvent and as an acid scavenger

at a temperature of at least 100°C, wherein X is a halogen atom, X’ 1S
selected from the group consisting of bromine and chlorine and R 1s a

lower alkyl group. X is preferably a chlorine atom.
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Preferably in the process of the present invention the compound of formula III
is present in €Xcess.

In a preferred embodiment of the present invention said tertiary amine 1S
triethylamine.

In a further embodiment of the present invention said process is carried out in
the presence of an iodide ion catalyst.

Preferably said catalyst is selected from the group consisting of potassium
iodide and tetrabutylammonium iodide.

In a preferred embodiment said reaction is carried out at a temperature of about
130-140 C.

In a further preferred embodiment said reaction is carried out in a pressure
vessel.

In an even further preferred embodiment X’ is a chlorine atom and R is an ethyl
group.

In a most preferred embodiment said reaction is carried out with a molar excess
of 15-16 of the 2-haloethoxyacetic acid ester overl-[4-
halophenyl)phenylmethyl]piperazine.

The present inventors have found that when the reaction is performed in a
tertiary amine as both solvent and acid scavenger' at elevated temperature,
significantly higher yield is obtained. Namely, when 1-[(4-
chlorophenyl)phenylmethyl]piperazine is reacted in a pressure vessel with ethyl
2-chloroethoxyacetate in triethylamine at 135 C for 10 hours, ethyl [2-[4-[(4-
chlorophenyl)phenylmethyl]-1-piperazinyl] ethoxy]acetate is obtained in 89%
yield. When catalytic amounts of potassium 1odide or tetrabutylammonium
iodide are present in the reaction, slightly higher yield is obtained. It
triisopropylamine or pyridine are used instead of triethylamine and the reaction
is carried out at the same temperature at atmospheric pressure, a drop of 30-
40% in the reaction yield is observed.

It should be noted that similar results were obtained when methyl 2-
chloroethoxyacetate was used as a reagent.

This drastic yield improvement caused by the above described variation can
lead to an efficient and commercially acceptable synthetic pathway for the
preparation of cetirizine dihydrochloride.
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While the invention will now be described in connection with certain preferred
embodiments in the following examples so that aspects thereof may be more
fully understood and appreciated, it is not intended to limit the invention to
these particular embodiments. On the contrary, it 1s intended to cover all
alternatives, modifications and equivalents as may be included within the scope
of the invention as defined by the appended claims. Thus, the following
examples which include preferred embodiments will serve to illustrate the
practice of this invention, it being understood that the particulars shown are by
way of example and for purposes of illustrative discussion of preferred
embodiments of the present invention only and are presented in the cause of
providing what is believed to be the most useful and readily understood
description of formulation procedures as well as of the principles and
conceptual aspects of the invention.

EXAMPLES
Example 1:

10 gr. (0.035 mole) of 1-[(4-chlorophenyl)phenylmethyl]piperazine, 8.8 gr.
(0.0525 mole) of ethyl 2-chloroethoxyacetate and 50 ml. of triethylamine were
introduced into a pressure vessel. The mixture was stirred at 135 C for 10 hours.

It was cooled to 20°C and filtered. The filtrate was evaporated and then distilled
at 10 mbar pressure in order to remove the excess of the unreacted ethyl 2-
chloroethoxyacetate. The oily residue obtained is sufficiently pure for the
preparation of cetrizine by hydrolysis. The residue was purified over a silica gel
chromatographic column. 13 gr. of ethyl [2-[4-[(4-chlorophenyl)phenylmethyl |-
1-piperazinyl]ethoxy]acetate is obtained as dark red oil (89.4% yield).

Example 2:

10 gr. of (0.035 mole) of 1-[(4-chlorophenyl)phenylmethyl]piperazine, 8.06 gr.
(0.0525 mole) of methyl 2-chloroethoxyacetate and 50 ml. of triethylamine
were introduced into a pressure vessel and treated in a similar way as described
in example 1. 12.5 gr. of methyl [2-[4-[(4-chlorophenyl)phenylmethyl |- 1-
piperazinyl]ethoxy]acetate is obtained as reddish oil (88.7% yield).

Example 3:

10 gr. (0.35 mole) of 1-[(4-chlorophenyl)phenylmethyl]piperazine, 8.6 gr.
(0.0525 mole) of ethyl 2-chloroethoxyacetate and 50 ml. of triisopropylamine

were stirred and heated to 135°C for 10 hours and then treated as described 1n
example 1. 7.7 gr. of product has been obtained (53% yield).

[ep———
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Example 4:

10 gr. (0.035 mole) of 1-[(4-chlorophenyl)phenylmethyl]piperazine, 8.8 gr. of
ethyl 2-chloroethoxyacetate, 0.4. gr. of tetrabutylammonium iodide and 50 ml.
of triethylamine were introduced into a pressure vessel and treated as described
in example 1. 132 gr. of ethyl [2-[4-[(4-chlorophenyl)phenylmethyl|-1-
piperazinyl]ethoxy]acetate is obtained (90.8% yield).

It will be evident to those skilled in the art that the invention is not limited to
the details of the foregoing illustrative examples and that the present invention
may be embodied in other specific forms without departing from the essential
attributes thereof, and it is therefore desired that the present embodiments and
examples be considered in all respects as illustrative and not restrictive,
reference being made to the appended claims, rather than to the foregoing
description, and all changes which come within the meaning and range of
equivalency of the claims are therefore intended to be embraced therein.
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What is claimed is:

1. A process for the preparation of esters [2-[4-[(4-halophenyl)
phenylmethyl]-1-piperazinyl]ethoxy]acetic acid, of the formula (I)

X
O
e o I
-
J

Formula I

wherein X represents a halogen atom and R represents a lower alkyl
group comprising reacting:

(a) acompound of the formula (II)

\/\NH

N

g

Formula II

(b)  acompound of the formula (I11I)

O
/\/O\/U\
X' OR

Formula III
and

(¢)  atertiary amine as a solvent and as an acid scavenger

at a temperature of at least 100°C, wherein X is a halogen atom, X’ 1s
selected from the group consisting of bromine and chlorine and R is a lower

alkyl group.



10.

11.
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A process according to claim 1, wherein the compound of formula III is
present 1n €xcess.

A process according to claim 1, wherein said tertiary amine 1s
triethylamine.

A process according to claim 1, wherein said process is carried out in
the presence of an iodide 10n catalyst.

A process according to claim 4, wherein said catalyst is selected from
the group consisting of potassium iodide and tetrabutylammonium

10dide.

A process according to claim 1, wherein said reaction is carried out at a
temperature of about 130-140 C.

A process according to claim 6, wherein said reaction is carried out in a
pressure vessel.

A process according to claim 1 wherein X’ is chlorine atom.

A process according to claim 1 wherein R is an ethyl group.

A process according to claim 1 wherein said reaction is carried out with
a molar excess of 1.5-1.6 of the 2-haloethoxyacetic acid ester over
1-[4-halophenyl)phenylmethyl |piperazine.

A process according to any one of claims 1 to 10 wherein X is a chlorine atom.



Formula Il

Formula I

O
X N O\)I\OR

Formula III
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