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:Novel substituted (2~ (1-piperazinyl)ethoxylmethyl compounds.
~ DESCRIPTION
The present invention relates to novel compounds, substituted

[2-({1-piperazinyl)ethoxy]methyl ceompounds of formula

/ N\

_ — — - — — I
R—N N—CH;CH;O—CH;R, (I

in which
5 R; represents a —-CONHp, -CN, -COOH, -COOM or -COOR3 group, M being an
alkali metal and R3y being an alkyl radical having from 1 to 4 carbon atoms;
and
Ro represents a hydrogen atom or a group -COR4 or -Rg, where Ry is
chosen from the groups -ORg or -Ry, in which
10 Rg represents an allyl or alkylaryl radical,

Rg represents a linear or branched alkyl radical having from 1 toc 4
carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl
radical, and

R; represents a haloalkyl radical,

15 *to a process for the preparation of these compounds, and to their use for the

preparation of compounds ¢f formula

/ N\
_/

X1< E
CH—N N—CH; CH;O—CH; R, (11)
XQ

in which Rj has the same meaning as in formula I and X1 and X,

independently represent a hydrogen, fluorine, chleorine or bromine atom. 1In

the case where Ry represents a -COOH group and where Xi represents a chlorine
20 atom in position 4 and Xy represents a hydrogen atom, the compound of formula

IT is 2-{2-{4-[{4-chlorophenyl)phenylmethyl]-l-piperazinyl]ethoxylacetic acid

£ formula
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N——CH CH;-O—CH;
OH

In the case where Ry represents a -CONHy, -CN, -COOM or ~COOR3 group, M being
an alkall metai and Rz being an alkyl radical having from 1 to 4 carbon atoms
and where Xq represents a chiorine atom in position 4 and X, a hydrogen atom,
the compounds of formula II are valuable intermediates for the preparation of
2-12~14~-[ {d-chlorophenyl)phenylmethyll-1-piperazinyl]ethcxylacetic acid of
formula III, as well as pharmaceutically acceptable salts thereof.
2-{2~[4-[{4-Chlorophenyl)phenylmethyl]-~1l~piperazinyl]ethoxylacetic acid
dihydrochloride, a product which is also known under the common international
name of cetirizine, is described in Canadian patent 1,199,918 and has been
introduced as a medicament for the treatment of allergic syndromes, for
instarce chronic and acute allergic rhinitis, aliergic conjunctivitis,
pruritus, urticaria, etc. In its therapeutic application, this product
proved fto be remarkably free of side effects on the central nervous system,
such as drowsiness, attenuated mental performance, etc. (cfr. D.P. TASEKIN
et al., Annals of Rllergy, Part II, 59, {1987},45-52, as well as F.M. GENGO et
ai., Annals of Allergy, Part II, 53, (1987),53-57;.

In the case where R; represents a -COOH grocup and where X; and X, each
represent a fiucrine atom in position 4, the compound of formula II is 2-

[2-l4-[bis{4~-fluorophenyl)methyl]-l1-piperazinyllethoxylacetic acid of formula

B —

S
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N_CH CH; O—CH
(IV}

CH

In the case where Ry represents a -CONHy, -CN, -CCOM or -COOR3 group, M being
an alkali metal and Ry being an alkyl radical having from 1 to 4 carbon atoms
and where ¥; and X, each represent a fluorine atom in position 4, the
compounds of formula II are valuable intermediates for the preparation of
2-[2-[4-[bis (4-fluorcphenyi)methyl]-1l-piperazinyllethoxylacetic acid of formula
IV as well as pharmaceutically acceptable salts.

2-[2-[4-[Bis (4-fluorcphenyl)methyl]-l-piperazinyl]ethoxylacetic acid
dihydrochloride is also known under the common international name of
efletirizine. The use of efletirizine for the treatment of rhinitis or
rhino-conjunctivitis of allergic origin has been suggested in several recent
communications (515% Annual Meeting or American Academy of Allergy and
imrunology, reproduced in J. Allergy Clin. Immunol., 95/1 (1995), part 2,
Abstract 229 and XvER Congress of Allergology and Clinical Immunology,
reproduced in Allergy & Clin., Immunol. News, {1994) suppl. No. 2, abstracts
428, 1136, 3496 and 1864). These communications indicate that the intranasal
administration of efletirizine might provide an effective therapeutic
treatment of rhinitis or rhino-conjunctivitis of allergic origin.

Canadian patent 1,189,918, in the name of the Bpplicant, describes the
synthesis of 2-[2-[4-7{4-chlorophenyl)phenyimethyli-1-
piperazinyliethoxylacetic acid and its dihydrochloride. In this synthesis,
the starting material is 1-[(4-chlorcphenyl)phenylmethyl]lpiperazine, which
nay be reacted with methyl (2-chlorcethoxy)acetate or
2-{2-chlorosthoxy}acetamide to form respectively methyl 2-[2-[4-[ (4~
chlorophenyl)phenyimethyll-l-piperazinyl]ethoxylacetate {compound of formula
II with Ry = -COOCH3, X1 = -Cl {(position 4) and Xy = -H)} or 2-[2-{4-[(4-

chlorophenyl}phenylmethyl]-1l-piperazinyl]ethoxylacetamide {ccmpound of

h

ormula IT with Ry = -CONHp, X7 = -Cl (position 4} and X, = -H). This methyl
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ester as well as this acetamide may then be subjected to hydrolysis with an
inorganic base (potassium or sodium hydroxide) to form the sodium cr
potassium sailt, which is readily converted into cetirizine and its
dihydrochleride.,
Canadian Patent 1,320,732, also in the name of the Applicant, gives an
alternative synthetic route for the preparation of 2-[2-[4-[(4-
chicrophenyl)phenylmethyl] -l-piperazinyl]ethoxylacetic acid and its
dihvdrochloride.
RAccording to that patent, 2-[2-[4-1(4-chlorophenyl)phenylmethyl]-1-
piperazinyliethoxylacetic acid and its dihydrochlicride are prepared by a
process which is characterized in that 2-[4-[(4-chlorophenyl)phenylmethyl]-
piperazinyliethancl 1s reacted with an alkali metal haloacetate, in the
presence of an alkali metal alkoxide, and in that the alkali metal salt thus
obtained is converted into the corresponding acid and, where appropriate,
into its dihydrocnloride.
Canadian patent 1,317,300, als¢c in the name of the Applicant provides another
synthetic process which nakes it pcssible te prepare 2-{2-{4-[(4-
chlorcophenyl}phenylmethyl]l-1-piperazinyli]ethoxylacetic acid and its
dihvdrochlioride.
According to that patent, 2-[2-{4-[{4-chlorcphenyl)phenylmethyl]l-1-
piperazinyilethexylacetic acid and its dihydrochicride are prepared by a
process which is characterized in that 2-([2-{4-[({4-
chlorophenyl)phenylmethyl]~1l-piperazinyllethoxylacetonitrile {compound of
formula II with Ry = -CN, X; = -Cl ({(position 4) and X, = -H) is hydrolysed in
aqueous, alcoholic or agquecus-alcoholic medium and with a base or with an

acid, and in that the acid thus obtained is converted, where appropriate,

s

The 2-{2-[4~[{4-chlorophenyl)phenylmethyl]~l-piperazinyl]ethoxylacetonitrile
used as starting material is obtained by reacting 1-[{4-
chlorophenyl)phenylmethyllpiperazine with a 2-haloethoxyacetonitrile.

This reacticn is carried out in the presence of an acid acceptor, such as an
alkali metal carbonate, and optionally in the presence of a small amount of
alkali netal iodide to accelerate the reaction, in an inert organic solvent
such as an alcohel (for example n-butanol, etc.), preferably at a temperature
in the region of the refiux temperature.

Given the increasing therapeutic value of cetirizine and of compounds cf
similar structure, the Applicant set itself the objective and undertook

ressarch studies with the aim of developing a new synthetic route to 2-{2-[4-
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[{4-chlorophenyl)phenylmethylj-i-piperazinyl]ethoxylacetic acid and
pharmaceutically acceptable salts thereof which wcould make it possible to
cbtain this compound from known and/cr readily accessible reagents and which
would morecver provide this compound in a sufficient purity and an
economically acceptable yield. Morecover, for the purpose of simplifying the
industrialization of the process, the Applicant set itself the further
objective of developing a nthetic rcute which might have fewer steps than
the known processes.

In addition, g¢giwven the therapeutic value of other compounds of formula IT,
such as efletirizine for example, it would be advantageous for these other
compounds to be able to be prepared according tc essentially similar
processes.

Consequentiy, it is necessary to find precursors which, on the one hard, may
themselves be prepared readily and economically, and, on the other hand, may
be converted readily and in high yields into compounds ¢f formula II.

The Applicant has just discovered s family of compounds, namely substituted

[2-{l-piperazinyl)ethoxylmethyl compounds which satisfy this objective

entirely.
The subject of the present invention is thus, as novel compounds, substituted

[2-(l-piperazinyl)ethoxyimethvl cocmpounds of formula

/N

R;—N N—CHz—CHZ—O——CHZ—R1

——
bt

a ~CONH,, -CN, -COOH, -COCM cr -COOR3 group, M being an

s
kali metal and Ry being an alkyl radical having from 1 to 4 carbon atoms;

R, represents a hydrogen atom or a group -COR4 or -Rg, where Ry is

chosen frem the groups -ORg or -R7, in which

o
(83}

represents an allyl or alkylaryl radical,

Rg represents a linear or branched alkyl radical having from 1 to 4
carbon atoms, a& haloalkyl, alkylaryl, alkyinitroaryl or alkylhaloaryl
radical, and

Ry represents a haloalkyl radical.

These compounds may readily be obtained by reaction of a piperazine of
formulia
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RZ—N\_/NH (v)
in which Ry represents a hydrogen atom or a group -CORy or

-Rs, where R4 is chosen from the groups -ORg or -Ry, in which Rs represents
an allyl or alkylaryl radical, Rg represents a linear or branched alkyl
radical having from 1 to 4 carbon atoms, a haloalkyl, alkylaryl,
alkylnitroaryl or alkylhaloaryl radical, and R, represents a haloalkyl,

with a substituted {2-haloethoxylmethyl of formula

X—CHZ—CHZ—'O—CHZ—R1 {(VI;

in which R- represents a -CONHy, -CN, —-COOH, -COOM or -CCOR3 group, M being

an alkali metal and Ry being an alkyl radical having from 1 to 4 carbon atoms

2l

nd X represents a halogen atom. Usually, a compound of formula VI 1s used
in which X represents a chlorine or lodine atom, but this reaction may also
be carrisd out with the corresponding bromide. It has been cbserved that
when X represents an iodine atom, it is advantageous to work at fairly low

pelow 40°C) and for relatively short times (2 hours for

b
%
ol
I
B
fa)
ot
o
]
D
6]

exanple} .
This reaction is generally carried out by heating to between 30 and 180°C,
for several hours, in a solvent chosen from aliphatic alcohols, aliphatic
ketones (for example methyl ethyl ketone}, aromatic hydrocarbons {for example
toluene or xylene) or alternatively in water and, in the presence of an acid
acceptor such as a tertiary corganic base ({(for example triethylamine) or an
inorganic base (for example sodium carbonate}. When a large excess of
piperazine {(more than three equivalents relative to the [2-haloethoxylmethyl)
is used, the piperazine itself acts as acid acceptor and it is not essential
+o add an additional acid acceptor. Advantageously, a piperazine and its
dihydrcochloride may also be used in equivalent amounts.

In general, in order to prepare the substituted [2-{(l-piperazinyl)-
ethoxylmethyl compounds of the invention, it is preferred, for obvious
reasons of simplicity, to use the piperazine of formula V in which Ry
represents a hydregen atom. It may nevertheless prove wise to protect one of
the amine functicns of the piperazine during this reaction with a
conventional protecting group for this function in order to prevent the

piperazine from reacting twice with the compound of

formula VI.
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As protecting group for the amine function, any protecting group known to

those skilled in the art for this purpose may be used.

Ja-

To this end, 1t is possible to choose a protecting group which, after

+

formation of the compound of formula I, may be selectively cleaved off

b

according t

O

the equation:

/ N\

N—CH;CH;-O—CH;R; ~—> HN N—CH;-CH;-O—CH;"R,

29}
&Y ‘
=

Protecting groups which are particularly suiltable in this case are for
example haloalkyl, alkylhaloaryl, alkylaryl, alkylnitroaryl, and
alkylhaloaryl carbamates, amides such as trifluoroacetamide or alternatively
tertiary amines, such as N-allylamines or N-alkylarylamines.

With these groups, the reaction for the deprotection of the amine function of
the piperazine may be carried out by a simple heating, by catalytic
hydrogenation or by hydrolysis by means of a base or an acid, according to
technigques which are well known to those skilled in the art.

According te one wvariant, as protecting group for the amine function, a group
may also be chosen which may be cleaved off under conditions such that, in
the case where Ry represents a -CONH,, —-CN, -COOM or -COOR3 group, M being an
alkali metal and Rz being an alkyl radical having from 1 to 4 carbon atoms,
simultanecusly with the reaction for deprotection of the amine functicn, the
group Ry is converted into a -COOH group, and, in the case where Rj
represents a —-COCH group, this -COOH group is conserved during the reaction
for deprotection of the amine function.

This reaction is carried ocut according to the eguation:

/ N\

Ry—N N—CH;CH;O—CHyR, —> HN N~——CH; CH;O—CH;—COOH

Protecting groups which are particularly suitable in this case are forx
example alkyl carbamate groups.

With such carboxylated groups, the amine function of the piperazine may be
deprotected by heating for several hours in alcoholic or agueous medium in
the presence of an inorganic base or by any other conventional method known
to those skilled in the art.

In the itwo vreceding eguations,

o e e
- e
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Ry represents a -CONHy, -CN, -COOH, ~COOM or -COOR3 group, M being an
alkali metal and R3 being an alkyl radical having from 1 to 4 carbon atoms;
and

Ry represents a hydrogen atom or a group -COR4 or -Rg, where Ry is
chosen from the groups -ORg or -Rg, in which

5 represents an allyl or alkylaryl radical,

Rg represents a linear or branched alkyl radical having from 1 to 4
carkon atoms, a halcalkyl, alkylaryl, alkylnitroaryl or alkylhalecaryl
radical, and

R represents a haloalkyl radical.

The substituted ([2-(i-piperazinyl)ethoxylmethyl cempounds of formula I thus
prepared find their main value as precursors for the preparation of compounds
of formula II {oxr compounds of formulae III and IV in the case where Rj
represents a —COOH group) which may thus be prepared in sufficient purity, in
an asconomlcally acceptable yield, in fewer steps and starting from the same
precursors, which represents an appreclable advantage as regards simplifying
the industrial process and reducing the producticn costs.

Consequently, the present invention also relates to the preparation of
compounds of formula IT {or compounds of formulae III and IV in the case
where Rq represents a -COCH group) by reaction ¢f a compound of formula I in
which Ry represents a hydrogen atom with a diphenylmethyl halide of formula

VII accexding to the equation:
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X,
CH—X' + HN N—CH;-CH;~O—CH; R,
(VII) (1)
X2
| E
> CH—N N—CH;~CH;O—CH;R,

(IT) or (III) or (IV)
in which
Rq represents a -CONHy, -CN, -COOH, -COOM or -COOR3 group, M being an

alkali metal and Ry being an alkyl radical having from 1 to 4 carbon atoms;

5 X' represents a halogen atom chosen from chlorine, bromine and iodine,
X1 and X, independently represent a hydrogen, flucrine, c¢hlorine or
bromine atom.
This reaction is carried out by reacting the diphenyimethyl halide of formula
VI with the compound of formula I in molar proportions of between 4:1 and 1:4
10 for a period of between a few minutes and several hours at a temperature

between abouf 60 and about 160°C, in an inert solvent chosen from aliphatic

&

alcohols, aliphatic ketones (for example methyl ethyl ketone}, aromatic
hydrocarbons {for example toluene or xyliene), aliphatic niiriies {for example
acetonitrile). It is opticnally possible to carry out the reacticn in the

15 presence of an acid acceptor such as a tertiary organic base (for example
triethylamine)} or an inocrganic base (for example sodium carbonate). This

e — .
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reaction may optionally be carried out in the presence of an alkali metal
iodide,

As indicated above, the compounds of formula II (in which R represents a
-CONHp, -CN, -COCM or -COOR3 group, M being an alkali metal and Ry being an
alkyl radical having from 1 to 4 carbon atoms, X1 represents a chlorine atom
in position 4 and X5 a hydrogen atom) are already known and their conversion
into 2-12-{4-7{4~chlorophenyl)phenylmethyl]-1-piperazinyljethoxylacetic acid
of formula ITI has already been described in aqueous, alcoholic or agueous-—
alcoholic medium, and with a base or with an acid. Moreover, the compound of
formula II in which Ry represents a —-COOH group and Xq represents a chlorine
atom in position 4 and X, a hydrogen atom, is 2~{2-[4-{(4-
chlorophenyli}phenyimethyl]-1-piperazinyliethoxylacetic acid of formula IT
Thus, for the subsequent conversion of the alkyl 2-[2~([4-[(4-
chlorophenyllphenylmethyl]-1-piperazinyl]ethoxyjacetate {compound of feormula
I with R = -COCR3, ¥Xj = -Cl in pesition 4 and Xy = -H) or 2-[2-[4-[(4-
chlorophenyl)phenylmethyl] -i~piperazinyljethoxyjacetanide (compound of
formula II with R: = -CONHg, X1 = -Cl in position 4 and Xy = -H) into 2-
[2-[4~-{{{-chlorophenyl)phenylmethyl]-l-piperazinyl]ethoxylacetic acid of
formula III, reference is made to Canadian patent 1,199,918 and for
conversion of the 2-[2-[4~[{4-chlorophenyl)phenylmethyl]-1-
viperazinyi]ethoxyiacetonitrile (compound of formula II with Ry = -CN, ¥Xq = -

el

Cl in position 4 and Xy = -H}, reference is made to Canadian patent

For the conversion c¢f the cther compounds of formula II, the process is
performed analogously.

-

The examples which follow 1lllustrate the inventicn without however limiting

s

t. In these examples, the melting points were determined by differential
scanning calorimetry (D.S.C.) with a temperature gradient of 20°C/min. The
mass spectra were recorded with a Finnigan MAT TSQ 700 machine. The nuclear
magnetic resonance (NMR) spectra were recorded with a Bruker machine at

250 Mdz in dimethyl sulphoxide using tetramethylsilane as internal standard.
The cnemical shifts are indicated in 8 (ppm). The letters s, d, dd, &, q, b

and m respectively indicate a singlet, a doublet, a doubled doublet, a

triplet, a quartei, 2 broad peak and a multiplet.
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EXAMPLES

Example I. Preparation of substituted [2-{l-piperazinyl)ethoxylmethyl
conpounds of formula I,

I.1. Preparation of the compounds of formula I with Ry, = -H,

I.1.1. 2-[2-{1-Piperazinyl}ethoxylacetamide.

I.1.1.1.

A mixture of 132.13 g of (2-chlorocethoxy)acetamide {0.1 mol) and 43 g of
anhydrous piverazine (0.5 mol) in 250 ml of toluene is introduced into a
round-bottored flask fitted with a water-cooled condensexr and a mechanical
stirrexr., The mixture is heated at the reflux temperature for 4 hours.
The precipitate formed is filtered off while hot and the sclvent of the
filtrate is ewvaporated off under reduced pressure to dryness. The
evaporation residue is purified by chromatography on silica gel (eluent:
14/5/1 (w/v/v) of dichloromethane/methancl/28% aqueous ammonia soluticn).
7.4 g of 2-12~{l-piperazinyi)ethoxry]acetamide are obtained in the form of a
-

yellow oil.

9

|24

N

field:

o

oo

W

»

ass spectrum: 188 (MHY), 99 (HN(C4Hp)N'=CH,), 44 (CONHg}
r.1.1.z. {variant) .
8.6 g (0.1 mol} c¢f piperazine, 15.9% g (0.1 mol) of piperazine

hydrochloride, 10.8 ml (0.6 mol) of water and 86 ml of methyl ethyl ketone
are introduced into a 2530 ml three-necked round-bottomed flask fitted with a
water-cooled condenser and a mechanical stirrer.
The mixture i1s brought to a temperature of 65°C. 13.8 g (0.1 mol) of
{2~chlorosthoxy)acetamide are then added in a single portion. The mixture is
raintained at the temperature of 65°C for 16 hours. The mixture is allowed

-0 ool to room temperature, and the two phases are then left to separate out

=

by settling before separating them. The lower phase (olly phase immiscible
with the methyl ethyl ketone) is rinsed with 2 x 25 ml of methyl ethyl ketone.
This oil is taken up in 50 ml of ethanol and is left stirring for 15 minutes.
The precipitate formed (piperazine dihydrochloride) is filtered off and the
filtrate is concentrated under reduced pressure at 30°C on a rotary
evaporator. 27 g of a yellow oil are obtained which product is purified by
preparative chromatography on silica gel {eluent: 82/15/1/2 {(v/v/v/v) mixture
of dichloromethane/methancl/28% {(weight) aguecus ammonia solution/water).

18.7 g of [2~(l-piperazinyl)ethoxylacetamide are finally ocbtained in the form

of a ocoloxrless oil which crystallizes
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Yield: 57..%

NMR: 8: 2.33 (4H, m); 2.43 (2H, t, 5.54 Hz); 2.67 (4H, m); 2.79 (1H, bs}:
3.53 {2H, t, 5.53 Hz)}, 3.78 (2H, s); 7.18 (l1lH, bs); 7.53 {iH, bks).

Mass spectrum: 188 (MH')

I.1.2.
8.6 g (0.1 mol)
dihydrochloride,
250 mi three-ne
and a mechanical
11.9 g (2.1 mol;

sthanol are then

at 70°C for 16 h

then cool

off. The filtra
evapcrator and t
The mixture is .
{piperaz

o
L

ur vacuum at

The evaporation
84

gel (eluent:

welghtl agqueous
mixture of the s
piperazinyl)etho

colored oil.

2-{L-Piperazinyl}

cked round-bottomed flask fit

ine dihy

.J/b/c 5

ethoxyacetonitrile.

of piperazine, 15.9 g (0.1 mol} of piperazine

0.6 ml of water and 40 ml of ethancl are introduced into a
ted with a water-cocled condenser

tirrer. The mixture is brought to a temperature cf 70°C.

of {(2-chloroethoxy)acetonitrile dissolved in 48 mi of

added dropwise over 15 minutes. The mixture is maintained

ours., The mixture is allowed to return to room temperature

ed on an ice bath. The precipitate formed is then filtered

te is concentrated under reduced pressure on a rotary

he residue (o0il + solid) is taken up in 50 ml of ethanol.

eft stirring for 15 minutes. The precipitate formed

drochloride) is filtered off and the filtrate 1s concentrated

50°C on a2 rotary evaporator.

residue is purified by preparative chromatography on silica

tv/v/v) mixture of dichloromethane/methanol/28% (by

zmraonia solution gradually (v/v/v)

4

replaced by an 89/10/1
ame constituents). 4.7 g of 2-(1-

xyacetonitrile are thus obtained in the form of an orange-

Yield: 27.8%

NMR: 8: 2.36 {4H, m}; 2.47 (28, t, 5.6 Hz); 2.71 (4H, m); CTTTTT——
3.6 {28, t, 5.6 Hz), 4.44 (2H, s). This Sheet Fas 3

Mass spectrum: 170 (MHT) ” ’l’

T.1.3. Methyl 2-{i-piperazinyl)ethoxyacetate.

8.6 g (C.1 mol) of piperazine, 17.7 g {0.1 mol} of piperazine

dihydrochloxride,
introduced Into
water-cooled con

temperature of 3

ethoxylacetic acid dissoly

over

sr 35 minutes.

10.8 ml {0.6 mol) of water and 40 ml of methanol are

a 250 mi three-necked round-bottomed flask fitted with a

denser and a mechanical stirrer. The mixture is brought tc a

$°C. 13.8 g (0.1 mol} of the methyl ester of (2-chlorc-

ed in 17 ml of methanol are then added dropwise

The nmixture 1is maintained at 65°C for 48 hours.
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mixture is alliowed to coocl to room temperature and the piperazine salts which
have precipitated are fiitered off. The filtrate is ccncentrated under
recuced pressure on a rotary evaporator at 50°C. 31.6 g of a yellow oil are
obtained, which product is purified by preparative chromatography on silica
gel {elvent: 94.5/5/C.5 (v/v/v) mixture of dichloromethane/methanol/28% (by
weight) aqueocus ammonia solution gradually replaced by a 73.5/25/2.5 [v/v/v)
£

mixture of the same constituents). 8.83 g of methyl 2-{l-piperazinyl}ethcxy-

acetate are obtained in the form of a colorless oil.

B
i 2.54 (2, t, 5.6 Hz); 2.60 (4H, m); 2.95 {4H, m):
6 Hz); 3.65 {(3H, s); 4.10 (2H, s).

Mass spectrum: 202 (M)

I.1.4. 2-{1-Piperazinyl)ethoxyacetic acid.

8.6 g {0.1 mol) of piperazine, 17.7 ¢ (0.1 mol) of piperazine dihydrochloride
arnd 50 ml cf water are introduced into a 100 ml three-necked round-bottomed
flask fitted with a water-cooled condenser and a mechanical stirrer. The
nixture ig brought to a temperature of 70°C. 15.2 g of {2-chloroethoxy)
acetic acid are then added dropwise over 15 minutes., The mixture is brought
to a temperature of 80°C with stirring and is maintained at this temperature
for 27 hours. The mixture is allowed to cool to room temperature and the
water is evaporated off under reduced pressure on a rctary evaporator The
evaporation residue is taken up in 50 ml of ethanol and maintained at 50°C
with stirring for 45 minutes. It is then placed in an ice bath and is

stirred for 1 hour. The precipitate (piperazine dihydrochlcride} formed is
then filtered off and the solwvents are evaporated off under reduced pressure
on a rotary evaporator at 50°C. 22.4 g of a yellow oil are obtained. 10 g
of this mixture are purified on 130 g of Amberlyte IRA-400 resin. Elution is
carried out first with 600 ml of water and then with aqueous 0.5 M ammonium
acetate solution. The fractious containing the 2-{l-piperazinyl)ethoxyacetic
acid or its salt are combined and the water is removed therefrom under
reduced pressure at 60°C on a rotary evaporator. 18.2 g of a mixture

containing wnite crystals and an oil are recovered. This mixture is taken up

in 7% ml of isopropanol and the inscluble crystals are filtered off The
filtrate is acidified with 20 ml of a 9N solution of hydrcchloric acid in

ethanol. The precipitate formed is filtered off quickly, washed with
isopropancl and dried on a rotary evaporator under reduced pressure at 50°C.

7.1 g of a white solid are obtained, which solid is purified by subliming the
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mmonium chlorids salts {4 hours at 135°C under 0.1 mbar and then 8 hours at

o]

s

50°C under C.1 mbar). 1.4 g of 2-{l-piperazinyl)ethoxyacetic acid

dihydrochloride are thus obtained.

N

4
=
el
on
A}

6 {2H, t, 4.8 Ez); 3.45 {4H, m); 3.53 (4H, m); 3.88 (2H, t,

Hz); 4.09 (2H, s); 1C {1H, bs}.

Elemental analysis

Aton C H N
10 % Calculated 36.79 6.95 10.
$ Found 36.57 7.07 10.69
I.2, Preparation of compounds ¢f formula I with Ry = -CHy-CgHgy.
T.2.1. 2-(4-Benzyl-il-piperazinyl)ethoxyacetamide.

15 I.Z.1.1%.

o)

8.8 g {0.05 mol} of l-benzylpiperazine, 7.6 g (0.035 mecl} of (2-

b

chlorosthoxy}acetamide, 11.7 g (0.11 mol} of sodium carbonate, 0.050 g of

potassium icodide and 44 ml of methyl ethyl ketone are introduced into a
100 ml three-necked round-bottomed flask fitted with a water-cooled condenser
20 and a mechanical stirrer. The mixture is brought to the reflux temperature
and is maintained at this temperature for 20 hours. The mixture is allowed
to cool to room temperature and 50 ml of water are added. The methyl ethyl
ketone 1is then removed under reduced pressure on a rotary evaporator. The

agueous phase is then extracted with 2 x 50 ml of dichloromethane. The

N
(31

organic phases are combined and are washed with 25 ml of saturated ammonium
chloride sciution. The solution is dried over sodium sulphate and then
filtered and concentrated under reduced pressure using a rotary evaporator.
14.15 g ¢f a brown oil which crystallizes are obtained, and this oil is
purified by preparative chromatography on silica gel (eluent: 97/3/0.3
30 {v/v/v! mixture of dichloromethane/methanol/28% aqueous ammonia). 11.5 g of
a yeliow solid are obtained,
Yield: 82.9%
After recrystallization from ethyl acetate, the 2-{4-benzyl-1-
piperazinyl}ethoxyacetauide is obtained in the form ¢f a white solid.
35 Crystallization yield: 81.5%.

WMR: 8: 2.40 (8H, m); 2.47 (2H, ¥, 5.58 Hz); 3.44 (2K, s8);

3.33 (28, &, 5.57% Hz); 3.78 {28, sy; 7.19 (1H, s b};
7.31-7.22 (58, my; 7.34 (1H, bs}. 77— ——
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Mass spectrem: 277 (M),
DSC: Onset 74.6°C, Max 78.6°C.

Elemental anaiysis:

Atom C H N
% Calculated 04.95 8.36 15.15
% Found 65.12 8.70 15,10

T.2.1.2.

5.8 g {0.05 mol} of l-bkenzylpiperazine, 12.6 g (0.055% mol) of {2-iodo-
ethoxylacetamide, 11.7 g {0.11 mol) of sodium carbonate and 44 ml of methyl
ethyl ketone are introduced into a 100 ml three-necked round-bottomed flask
equipped with a water-cooled condenser and z mechanical stirrer. The mixture
is brought teo the reflux temperature and is maintained at this temperature
for 4 hcurs. The mixture is allowed toc cool to room temperature and 75 ml of
water are added. The methyl ethyl ketone is then removed under reduced

2z
oAt

pressure on a rotary evaporator. The aqueous phase is then extracted with
and then 50 ml of dichloromethane. The organic phases are combined and are
dried ovsr sodium sulphate and then filtered and concentrated under reduced
pressure on a rotary evaporator. 14.5 g of an orange-colored oil which
crystallizes are obtained and this product is purified by preparative
chromatography on silica gel {eluent: 95.6/4/0.4 (v/v/v) mixture of
dichloromethanre/methanci/28% aqueous ammonia solution followed by a
93.6/6/0.4 {v/v/v) mixture of the same constituents). 12.7 ¢ (81.6%) cf a
yellow solid are finally obtained. After recrystallization from ethyl
acetate, 2-{d-benzyl-li-piperazinyl)ethoxyacetamide is obtained in the form of
a white soiid {crystallization yield: 81.5%).

Analyses: see Example I.Z.1.1.

I.2.2. 2-{4-Benzyl-l-piperazinyl)ethoxyacetonitrile,

8.8 g {0.05 mol) of l-benzylpiperazine, 6.6 g {0.055 mol) of (2-chloro-
ethoxylacetonitrile, 11.5 g ((G.11 mol) of sodium carbonate, 0.5 g of
potassium iodide and 30 ml of methyl ethyl ketone are introduced intoc a

100 ml three-necked round-bottomed flask fitted with a water-cooled condenser
and a mecharical stirrer. The temperature cof the mixture is brought to 80°C
and i1s maintained for 24 hours. The mixture is next allowed tc cool to room
femperature and is then diluted with 50 ml of water and the methyl ethyl
ketone is eliminated on a rotary evaporator under reduced pressure. The

agueous phase is extracted with 2 x 30 ml of dichloromethane and the organic
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phases are combined. They are dried over sodium sulphate and are then

th

3

iltered. he itrate is concentrated on & rotary evaporator under reduced
pressure., 14.6 g of a brown oil are obtained, which product is purified by
preparative chromatography on silica gel {(eluent: 97.8/2/0.2 {v/v/v) mixture

of dichlorcmethane/methanol/28% aqueous ammonia solution). 8.4 g (64.9%) of

Z2-(4~benzyl-l-piperazinyl)ethoxyacetonitrile are obtained in the form of an
crange-colored oil.
NME: in deuterated chloroform,

8: 2.40 (8E, n); 2.50 (2H, t, 5.68 Hz); 3.44 {(2H, s);

3.61 (24, t, 5.€7 Hz); 4.44 (2H, s); 7.28 (5H, m}.

1.2.3. Methyl 2-{4~benzyl-l-piperazinyl)ethoxyacetate.

10 g {G.057 mcl} of l-benzylpiperazine, 9.52 g (1.1 eq.) of methyl (2-chloro-
ethoxy)acetate, 13.23 g (2.2 eq.} of sodium carbonate, 0.4 g of potassium
iodide and 100 ml of toluene are introduced intec a 250 ml three-necked round-
pottomed flask fitted with a water-cooled condenser and a mechanical stirrer.
The mixture is heated at 200°C for 36 hours. The mixture is next allowed to
cool to room temperature and 100 ml of water are then added and the organic
phase is separated out by settling. The organic phase is washed with 100 ml
of water and 100 mi cf saturated sodium chloride soluticn. It is dried over
sodiur sulphate and then filtered and concentrated on a rotary evaporator
under reduced pressure. 18.8 g of a brown oil are obtained, which product is
purified by preparative chromatography on silica gel {eluent: 98.9/1/0.1
{v/v/v) nmixture of dichlorcmethane/methanol/28% agueous ammonia sclution
which is gradually replaced by a 91.2/8/0.8 mixture of the same components).
i0.8 g of methyl 2-(4-benzyl-l-piperazinyl)ethoxyacetate are obtained in the

form of an orange-coiorsd oil.

Yieid: 65%.
NMR: §: 2.38 (8E, m); 2.47 {2H, ¢, 5.87 Hz); 3.44 (2H, s);

3.56 {2H, t, 5.84 Hz

~—

; 3.64 (3H, s); 4.09 (2H, s); 7.28 {(5H, m).

Mass spectrum: 292 (M)

1.3. Preparation of compounds of formula 1 with Ry = -COOCH,-CgHg
I.3.1. Benzyl 4-{2-carbamoylmethoxyethyl)piperazine-l-carboxylate.

6.6 g {0.03 ncl) of benzyl piperazine-l-carboxylate, 7.6 g {(0.033 mol) of
{2-iodoethoxy)acetamide, 7 g {(0.066 mol} of sodium carbkcnate and 33 ml of

methyl ethvl ketone are introduced into a 100 ml three-necked round-bottomed
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flask fitted with a water—ccoled condenser and a mechanical stirrer. The
mixture is brought to the reflux temperature and is maintained at this
temperature for 5 hours. The mixture is allowed to cool to room temperature,
then 7% ml of water are added and the methyl ethyl ketone is eliminated on a
rotary evaporator under reduced pressure. The aqueous phase is extracted
with 75 and then 30 ml of dichloromethane and the organic phases are then
combinad. They are dried over sodium sulphate and then filtered and the
filtrate is concentrated on a rotary evaporator under reduced pressure,

9.4 g of a beige-colcred solid are obtained, which product is purified by
preparative chromatography on silica gel {eluent: 95.4/4/0.4 (v/v/v) mixture
of dichloromethane/methanol/28% aqueous ammenia solution). 7.7 g (79.9%) of
a white sclid are obtained, 7.5 g of which are recrystallized from 34 ml of

acetone. 6.6.¢ of benzyl 4-~(2-carbamoylmethoxyethyl)piperazine-l-carboxylate

o

are recovered in the form of white crystals (crystallization yield: 88%).
NMR: &: 2.41 ({4H, m); 2.51 (28, %); 3.39 (4H, m}; 3.56 (2H, t, 5.48 Hz);
3.79 {2H, s); 5.08 {2H, s); 7.15 (1H, s el.); 7.35 {6H, m).
Mass spectrum: 32
DSC: Onset: 1153.09°C, Max: 12
Onset: 136.0

Ziemental analysis:

Atonm C H N
Calculated 59.79 7.21 3,07
% Found 59.97 7.47 12.98
I.3.2. Benzyl 4-{2Z2-cyanomethoxyethyl)piperazine-l-carboxylate.

6.4 g {6.029 mol) of benzyl piperazine-i-carboxylate, 3.8 g (0.0318 nmol) of
~chicoroethoxy)acetonitrile, 6.8 g (0.0638 mol) of sodium carbenate, 20 mg
of potassium lodide and 32 ml of methyl ethyl ketone are introduced into a
100 ml three-necked round-bottomed flask fitted with a waterxr-cooled condenser
and a mechanical stirrer. This mixture is maintained at the reflux
temperature (80°C) for 20 hours. 1.7 g (0.0145 mol) of (2-chloroethoxy)
acetonitrile are then added and the mixture is maintained at the reflux
texmperature for a further 24 hours. It is allowed to cool to xoom
temperatuze and 75 ml of water are then added and the methyl ethyl ketone is
minated on a rotary svaporator under reduced pressure. The agueous phase
is extracted with 75 and then 50 ml of dichloromethane. The organic phases
are combined and are dried over sodlium sulphate. The mixture is filtered and

the filtrate is concentrated on a rotary avapo*a*or under reduced pressure.

This Sheet Hag Been Replaced

IR




5

10

H
@31

30

35

18

10.5 g of a dark brown liquid are obtained, which product is purified by
preparative chromatography on silica gel {eluent: 99/1/0.1 (v/v/v) mixture of
dichloromethane/methanol/28% agueous ammonia solution gradually replaced by a
88/2/C.1 mixture of the same consiituents 7.3 g (83%) of benzyl 4-(2-
cyanomethoxyethylpiperazine-l-carboxylate are cbtained in the form of a
vellow liguid.
NMR: 8: 2.39 (4E, m); 2.54 {24, t, 5.5 Hz); 3.39% (4H, m);
3.63 (2K, %, 5.3 Hz); 4.45 (2H, s); 5.07 {(2H, s); 7.35 (5H, mj.

Mass spectrum: 304 (MET).

I.4, Pregparation of compcunds of formula I with Rp, = -COOtBu.
I.4.1. Tert-butyl 4-{Z2-carbamcylmethoxyethyl)piperazine-l-carboxylate.

5.6 g {0.03 mol} of tert-butyl piperazine-l-carboxylate, 7.6 g {0.033 mol} of
{2-iocdoethoxy)acetamide, 7 g {(0.066 mol) of scdium carbonate and 28 mi of
methyl ethyl ketone are introduced into a 100 ml three-necked round-bottomed
flask fitted with a water-cooled condenser and a mechanical stirrer. The
mixture is maintained at the reflux temperature for 2 hours. It is allowed
to cool to room temperature and 75 ml of water are then added and the methyl
ethyl ketore is elimirated on a rotary evaporator under reduced pressure.
The agueous phase is extracted with 2 x 50 ml of dichloromethane. The crganic
phases are combined, washed with 40 ml of saturated agueous ammonium chioride
sclution, dried over sodium sulphate, filtered and concentrated on a rotary
evaperator under reduced pressure. 9.7 g of a pale yellow solid are
obtained, which product is purified by preparative chromatography on silica
gel {eluent: $8/2/0.2 {(v/v/v) mixture of dichloromethane/methancl/28% aqueous
armmonia soiution). 7.8 g {90.5%) of a white solid are obtained, 7.7 g of
which are recrystallized from 15.4 ml of acetone. 6.35 g of tert-butyl

- {2-carbanoylmethoxyethyllpiverazine-l-carboxylate are finally obtained in
the form of white crystals {crystallization yield: B82.5%).
.49 {2H, t):; 3.29 (4H, m};

NMR: 8: 1.3% {(9H, s); 2.38 {4H, m}; 2
(2H, t, 5.5 Hz); 3.75 (2H, s}; 7.14 {(1H, bs); 7.38 (lE, bs;.

7

L
N

Mass spectrum: 287 (MY},
Onset DSC: 113.7°C, Max: 117.9°C.

Elemental ana:iysis:

Atom C H N
% Calculated 54,33 8.77 14.62
% Found 54.73 &.85 14.84
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I.4.2. Tert-bulyl 4-{2-cyanomethoxyethyl)piperazine-i~carboxylate.

20 ¢ {C.107 nol) of tert-butyl piperazine-l-carboxylate, 14.12 g {C.117 mol)
of {2-chloroethoxylacetonitrile, 25.04 g (0.235 mol) of sodium carbonate,
0.07% g of potassium lodide and 100 ml of methyl ethyl ketone are introduced
inte a 250 mi three-necked round-bottcmed flask fitted with a water-cooled
condenser and a mechanical stirrer. The mixture is brought at the reflux
temperature for 78 hours. The mixture is allowed to cool to 5C°C and the
salts are ltered off. The solvents are evaporated off on a rotary
evaporator under reduced pressure. The residue is taken up in 15C ml of
vater and 1s extracted with 200 and then 100 ml of dichloromethane. The
organic phases are combined, dried over sodium sulphate, filtered and
concentrated on a rotary evaporator under reduced pressure. 30.5 g of a
brown-colored ¢il are obtained, which product is purified by preparative
chromatography on siliica gel {eluent: dichloromethane, and then & 98.9/1/0.1
{w/v/v} mixture of dichloromethane/methancl/28% aqueous ammonia solution
gradually replaced by a 97.8/2/0.2 mixture of the same constituents). 25.8 g
cf tert-butyl 4-(2-cyancmethoxyethyl)piperazine-i-carboxylate are obtained in

the form of a yellow oil.

H, s}; 2.43 {44, m); 2.62 (2H, t, 5.4 Hz); 3.43 {4E, m);

1.4.3. Tert-butyl 4-{2-methoxycarbonylmethoxyethyl)piperazine-1-
carboxylate.
7.06 g {0.0379 mol) of tert-butyl piperazine-l-carboxylate, 6.35 g

{0.0

IL\

17 mel} of methyl {(Z-chioroethoxy)acetate, 8.83 ¢ (0.083 mol) of sodium
carponate, 0.025 g of potassiun iodide and 8C ml of toluene are introduced
into & 250 ml three-necked round-bottomed flask fitted with a water-cooled
condenser and a mechanical stirrer. The mixture is brought at the reflux

terperature for 78 hours. The mixture is allowed to cool to room temperature

and the salts are filtered off, The filtrate is washed with 2 x 50 ml of
water. The agqueocus phase is extracted with 50 ml of dichloromethane. The
organic phases are conbined and are dried over scdium sulphate. The mixture
ig filtered and the filtrate is concentrated on a rotary evaporator under
reduced pressure. 12.72 g of a brown-colored oil are obtained, which product

is purified by preparative chromatography on silica gel (eluent:
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dichicromethane and then a 98.9/1/0.1 {v/v/v) mixture of
dichloromethane/methanol/28% aqueous ammonia solution, and then a 97.2/2/0.2
nixture of the same constituents. 7.2 g of tert-butyl 4-{2-
methoxycarbonylmethoxyethyl) ~piperazine-l-carboxylate are obtained in the
form of a yellow oil.
Yield: 62.8%
NMR {in deuterated chlioroform):
8: 1.45 (%i#, sY; 2.45 {4H, m); 2.63 {2H, &, 5.6 Hz); 3.43 (44, m);
3.68 {(2H, t, 5.6 Hz}; 3.74 (3H, s); 4.10 (2H, s).

Mass spectrum: 302 (MT"}.

I.5. Preparation of compounds of formula I with Ry = -COOEt.
I.5.% Ethyl 4-{Z-carbamoylmethoxyethyl)piperazine-l-carboxylate.
I.5.1.1.

164 g (1.04 mol) of ethyl piperazinecarboxylate, 156.9 ¢ (1.14 mol) of

(2-chloroethoxyjacetanide, 241.7 g (2.28 mol}) of sodium carbonate, 1 g of
potassium iodide and 200 ml of toluene are introduced into a 2 1 three-necked
round-pottomed flask fitted with a water-cooled condenser and a mechanical
stirrer. The mixture is brought at the reflux temperature for 3 hours 30.

The mixture iz allowed to coocl to 50°C, and 200 ml of isopropanol are added.
The reaction mixture is filtered and the fiitration residue is washed with
150 ml of isopropanocl. The filtrate 1is concentrated on a rotary evaporator
under reduced pressure. 277.2 g of crude product are obtained, which product
is recrystalliized from 500 ml of ethyl acetate. 219.2 g (81.6%) of ethyl (2-
carbamoylmethoxyethyl)piperazine-l-carboxylate are obtained in the form of a

white solid.

NMR: 8: 1.24 (3H, t, 7.05 Hz); 2.46 (4H, m); 2.57 (2H, &, 5.2 Hz):
3.44 (4H, m}; 3.62 (2H, t, 5.2 Hz); 3.95 (2H, s};
4.1 (28, 9, 7.1 Hz}; 5.72 {i1H, bs); 7.34 (1lH, bs}.
Mass spectrum: 260 (MHT)
BSC: Onset 106.5°C. Max: 109.7°C
Elenental analysis:
Atom C B N
% Calculated 53.85 8.16 16.20
% Found 50.81 8.53 16.09
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I.5.2.2.
15.13 g of {2-chloroethoxy)acetamide {0.11 mol), 14.6 ml of ethyl piperazine
carboxylate (0.1 mol), 23.2 g of sodium carbonate (0.22 mol) and 1.0 g of

potassium iodide in 25 ml ¢f toluene are introduced into a round-bottomed
flask fitted with a water-cooled condenser and a mechanical stirrer. The
xixture is heated at the reflux temperature for 4 hours and is allowed to
cocl to room temperature. The reaction is continued, still with stirring,

for a further 16 hours. 100 ml of isoprepanocl are added and the solid

1

materizls formed are filtered off. The solvent is evaporated from the
filtrate under reduced pressure to dryness. The product obtained after
evapcration of the solvents is recrystallized from toluene. 21.35 g of ethyl
- {2-carbamoylimethexyethyl)piperazine-l-carboxylate are obtained,

Yield: 82%.

Mass spectrun:

2. Potassium 2-(4-carbexyethyi-l-piperazinyl)ethoxyacetate.
200 g {0.77 mol} of etnyl 4-{2-carbamoylmethoxyethyl)piperazine-l-carboxylate
prepared in Example I.5.1., 216.4 g (3.86 mol) of potassium hydroxide and

00 ml of ethancl are introduced into a 2 1 three-necked round-bottomed flask
fitted with a water-cocled condenser and a mechanical stirrer. The mixture
is brought at the reflux temperature for 24 hours. The mixture is allowed to
cool to room temperature and the salts are filtered off. The filtrate is
concentrated on a rotary evapcerator under reduced pressure and the cil
optained is taken up in 300 ml of isopropanol. The salts are filtered off on
dizalite and the solution is again concentrated on a rotary evaporator under
reduced pressure. The oil is taken up in 1.25 1 of ethyl acetate with
stirring. A precipitate appears. The mixture is cooled in an ice bath for
2 hours and then filtered. The white solid obtained is dried in the oven.

231.8 g of product containing inorganic salts are obtained.

Example II. Deprotection of substituted [2-{l-piperazinyl)ethoxylmethyl

compounds ¢f formula I in which Ry is other than a hydrogen atom.

11.2. 2—-{1-Piperazinyl)ethoxyacetanide.
IZ.2.1%. 13.9 g {0.03 mol) of 2-(4-benzyl-l-piperazinyl)ethoxyacetamide

prepared in Example I.2.1. and 139 ml of ethanol are introduced into a 250 ml
three-necked round-bottomed flask fitted with a water-cooled condenser and a
mechanical stirrer. 1.4 ¢ of palladium on-charcoal {10% by weight) and 15.8 ¢

of ammonium formate are then added. The mixture is heated at . 30°C for 30

This Sheet Has Been Replaced THIS &

1 | ey A
| l|| | llll | |‘|“I| : :)§ ‘ l!;i’,k;



i

51

(@)1

22

minutes, and then at 40°C for 1 hour, and again at 60°C for 30 minutes. The

mixture is allowed to cool to 40°C and is filtered through diatomaceous earth

fdica’ite). The filtrate is

9.5 g (100%) of

The palladium 1s washed with ethanol.

concentrated cn a rotary evaporator under

2-

reduced pressure.

—
Y

l-piperazinyl)ethoxyacetamide are obtained in the form of a cclorless oil

whi

O

h crystallizes.
The aralyses correspond to those obtained with the compound prepared in

Example I.X.1.

II.3. from compounds of formula I with R=-COOCH;-CgHgy.

IT.3.1. 2-{1-Piperazinyl}ethoxyacetamide.

6.45 ¢ (0.02 mol) of benzyl 4-{Z2-carbamoylimethoxyethyl)piperazine-1-

carboxylate prepared in Exemple I1.3.1., 0.654 g of palladium-on-charcoal and

65 ml of ethanol are introduced into a Parr tube. The mixture is stirred at

room temperature at a pressure of 310.26 kPa for 4 hecurs. It is filtered

through dicalite, washed with ethanol and the filtrate is concentrated on a

ty
[0}

tary evaporator under reduced pressure. 3.75 g (100%) of 2-(1-

ol

iperazinyl)ethoxyacetamide are recovered in the form of a colorless cil
which crystallizes.

The analyses correspond to those obtained with the compound prepared in
Example Z.1.1,

IT.4, Trom compounds of formula I with R=-COOtBu.

I7.4.1. 2-{i-Piperazinyl)ethoxyvacetamide.

1.4 g {C.005 mol) of
carboxylate prepared
hydrocnloric acid in
round~bottomed flask

stirrer.

precivitate is filtered off and is washed with ethyl acetate.

The mixture is stirred at room temperature for 2 hours.

tert-butyl 4-{2-carbamoylmethoxyethyl)piperazine-1-

in Example I.4.1. and 14 ml of a 3M solution of

ethyl acetate are introduced into a 50 ml three-necked
fitted with a water-cooled condenser and a mechanical
The

1.3 g (100%)

of 2-(l-piverazinyi)ethoxyacetamide dihydrochloride are obtained.

WMR: 8: 3.4

3.87
Mass spectrum: 1388
17.4.2,
2.7 g {0.0L0 mol} of

carboxylate prepared

4.7 Hz);

3.49-3.6%6 3.81

7.2-7.7;

{8H, m); {2H, t, 4.7 Bz};

€.2 (58 exchangeable, bm); 10.2.

ety .

2-{l-piperazinyl)ethoxyacetonitrile.

~

tert-butyl 4-{2-cyanomethoxyethyl)piperazine-1-

in Example 1.4.2. is dissolved in 70 ml of

Py aded
st

a1
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dichloromethane in a 250 ml three-necked round-bottomed flask fitted with a
water-cooled condenser, z dropping funnel and a mechanical stirrer. 1.7 nml
(1.2 eq.) of trimethylsilyl iodide dissolved in 15 ml of dichloromethane are
added over 30 minutes. At the end of the addition, the formation of a
precipitate is observed. 15 ml of dichloromethane are added to the reaction
mixture. After 20 minutes at room temperature, 1 ml of trimethylsilyl iodide
dissclved in 18 ml of dichloromethane is added over 10 minutes. The mixture
is stirred at roor temperature for an additional 1 hour and is left to stand
for 16 hours at room temperature. 20 ml of methanol are then added and the
xture is stirred for 10 minutes. The solvents are evaporated off on a
rotary evaporator under reduced pressure at 30°C to give 3.5 g of a brown
solid which is taken up in 40 ml of dichloromethane. The mixture is stirred
for 10 minutes at 35°C. The precipitate formed is filtered off, rinsed with

2 x 5 ml of dichloromethane and dried. 1.6 g (94.6%) of 2-(1-

:

piperazinyl)ethoxyacetonitrile dihydriodide are obtained in the form of a
yellow sclid.

&
d8: 3.88 (i0 H, m); 3.87 {2, £, 4.9 Hz); 4.57 (2H, s); 8.8 (2H, bs)

<3

M

,_
el
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lass spechtrum: 169 imtey,

Elemental analysis:

Atom C g N
% Calculated 22.61 4.03 9.89
% Found 22.84 4.14 9.88
IT.4.3. Methyl Z-(l-piperazinyl)ethoxyacetate.

Z g (0.006€6 mol) of tert-butyl 4-{2-methoxycarbonylmethoxyethyl)piperazine-1-
carboxylate prepared in Example I.4.3. are dissolved in 5 ml of ethyl acetate
in a 530 ml three-necked round-bottomed flask fitted with a water-cooled
condenser and a mechanical stirrer. 20 ml of a 3M solution of hydrochlori
acid in ethyl acetate are added in a single portion with stirring. The
mixture is stirred at room temperature for 30 minutes. 5 ml of a 3M solution
of hydrochloric acid in ethyl acetate are then added and stirring is
continued for 30 minutes. The precipitate is filtered off and is washed with
2 x 5 ml of ethyl acetate. 1.68 g (92%) of methyl 2-{l-

viperazinyl)ethoxyacetate dihydrochloride are obtained in the form of a

NMR: 8: 3.4 {28, t, 4.8 Hz), 3.47-3.65 {8H, m); 3.67 (3H, s);
3.92 (28, £, 4.8 Ez); 4.21 (2H, s); 10.1 {2H, bs).

Mass spectrum: 202 (M), S
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Iz.4.4. Ethyl 2-{l-piperazinyl)ethoxyacetate.

2 g {0.0066 mol} of tert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-1-
carboxylate prepared in Example I.4.3. are dissolved in 10 ml of ethancl in a
50 ml three-necked round-bottomed flask fitted with a water-cooled condenser
and a mechanical stirrer. 11 ml of a 3.8M solution of hydrecchloric acid in
ethanol are added in a single portion with stirring. The mixture is stirred
at room temperature for 30 minutes and a further 11 ml of a 3.8M solution of
hydrochloric acid in ethanol are added. The mixture is brought at the reflux
temperature for 4 hcours. The solvent is removed on a rotary evaporator under
reduced pressure. 1.86 g {97.3%) of ethyl 2-{l-piperazinyl)-ethoxyacetate

dihydrochloride are obtained in the form of a pale vellow oil which

crystallizes.

NMR: §: 1.21 (3H, t, 7.1 Hz); 3.37 (2H, t, 4.8 Hz); 3.46 (4H, m);
3.55 {4H, m)}; 3.391 (2H, t, 4.8 Hz}; 4.14 (2H, q, 7.1 Hz);
4.18 (2H, s); 10.1 (iH, bs): 12 (1H, bs).

Mass spectrum: 216 (Mt').

II.S5. From compounds of formnla I with Ry = -COCEt.
IizI.5.1. Z-{i-Piperazinryl)ethoxyacetic acid.
20 g {0.077 mol} of ethyl 4-{2-carbamoylmethoxyethyl)-piperazine-1-

carboxylate prepared in Example 1.2 is suspended in a mixture of 20 ml of an

agueous solution containing 37% by weight of hydrochlceric acid and 20 ml of

b

ater, in a round-bottomed flask equipped with a mechanical stirrer and a
water-cooled condenser, and the temperature of the mixture is brought to 50°C
with stirxring. The mixture is left to react at this temperature for 5 hours.
The reaction mixture is cooled to $°C and the pH of the mixture is adjusted
te 6 using agueous 50% sodium hvdroxide sclution. The water is evaporated
from the reaction mixture, first simply under reduced pressure and then,
still under reduced pressure, after addition of toluene. The toluene is then
evaporated ¢ff by means of a rotary evaporatcor and the evaporation residue is
then taxen up in 10C ml of iscpropanol. The salts formed are filtered off
and the filirate is acidified by additicn of 28 ml of 6N agueous hydrochloric
acid solution. The water is evapcrated from the mixture, first simply under
reduced pressure and then, still under reduced pressure, after addition of

50 ml of teluene. The toluene 1s then evaporated off by means of a rotary
zvaporator and the evapceratlon residue is then taken up in 30 ml of acetone.

The white crystals formed are filtered off and the acetone is evaporated from
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the filtrate under reduced pressure. 5n oil is thus obtained which is used
without further purification in the following step.

The oil thus obtained is dissolved in 75 ml of a 5.5N solution of potassium
hydroxide in ethanol and the mixture is brought at the reflux temperature for
28 hours. 100 ml of water are added and the ethanol is evaporated off under
reduced pressure, after which the pH of the mixture is adjusted to 7 with 36
ml of 6N agqueous hydrochloric acid soluticn. After removing the water by
evaporation under reduced pressure, the evaporation residue is taken up in
isopropancl and the solid materials are filtered off. The soivent is
evaporated from the filtrate and the residual oil thus obtained is dissolved
in 30 ml of 6N aqueous hydrochloric acid solution. The water is again
removed by evaporation under reduced pressure and the solid is taken up in
106 ml of toluene. The mixture is filtered and is washed with toluene. 9.4 g
of 2-{l-piperazinyl)ethoxyacetic acid dihydrochloride are obtained.

Yield {65%);

Mass spectrum: 189 (MH'), 171 (M-OB), 99 (HN(C4HgiNt=CH,).

Example IIL. Conversion of the group R; of the compounds of formula I into a

carpboxyliic acid group.

III.x. 2-(4-Benzyl-l-piperazinyl)ethoxyacetic acid.
IZTZ.1.A, 3.9 g (.05 mol) of 2-({4-benzyl-l-piperazinyl}ethoxyacetamide are

dissolved in 15 ml of water in a 100 ml three-necked round-bottomed flask
fitted with a water-cooled condenser and a mechanical stirrer. 31 nml

10.375 mol} of agueous 37% hydrochloric acid sclution are added. The mixture
is heated at 60°C for I hour. The water is remcved on a rotary evaporator
under reduced pressure at 60°C. The white solid obtained is taken up in 75
ml of acetone and is stirred for 1 hour at room temperature. The mixture is
filtered and 19.7 g of 2-{4-benzyl-li-piperazinyl)ethoxyacetic acid
dinydrechloride are oktained in the form of white crystals.

Purification:

IR

1) Recrystallization: 5 g of white crystals are dissolved under hot
conditions in 53 ml of a 9/1 {v/v) isopropancl/water mixture. 2 g of
2-{4-benzyl-i-piperazinyl)ethoxyacetic product are recovered, i.e., 44.8%
vield.

2} Sublimation: 2 g of finely ground white crystals are placed in a Blchi

sublimator. The apparatus is placed under vacuum (0.2 mmHg) and heated at

150°C for 11 nours. .65 g of pure 2-{4-benzyl-l-piperazinyl)ethoxyacetic

product are recovered, l.e. 892.8% yield.
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HMR: §: 3.39 {(6H, m); 3.65 (4H, mj; 3.88 (2H, t, 4.6 Hz); 4.0% (2H, s);
4.34 (2H, s d); 7.44 (3H, m); 7.64 {2H, m).
Mass spectrum: 278 (MT),

Production of the free base:

5 g of white crystals are dissolved in 25 ml of water. The pHE cof the

gsoiution is brought to 7 by addition of 25 ml of agueous 1N sodium nydroxide
he

sclution. The water is el rotary evaporator under reduced
pressure at 60°C and the evaporation residue is taken up in 50 nl of

. The mixture is stirred on a rotary evaporator at 50°C for 2
hours. The salts are filtered off and the filtrate is concentrated on a
rotary evaporator under vacuum at 50°C. 4 g of an orange-colored oil are
obtained. This o0il is taken up in 40 ml of acetone and the solution is
stirred at 50°C. The salts are filtered off and, after concentration of the
filtrate, 3.4 g {96.3%) of 2-(4-benzyl-i-piperazinyl)ethoxyacetic acid are
obtained in the form of a brown cil.

NMR: 8: 2.3%1 {4H, m); 2.78 {6H, m); 3.54 (24, s); 3.66 {2H, t, 5.4 Hz);

Mass spectrum: 279 (MHT).

DSC: Onset 234£.05°C, Max: 237.7°C

Atom C H N
% Calculated 51.2% 6.89 7.98
% Found 51.38 7.1€ 7.94
III.1.B. 2-{l-piperazinyl)ethoxyacetic acid.

Z g {0.0057 mol) of 2-(4-benzyl-l-piperazinyl}ethoxyacetic acid
dihydrochloride, 0.2 g of palladium-on-charcoal and 50 ml of an 8/2 (v/v)
ethancl /water soluticon are placed in a Parr tube. The mixture is stirred at

reoom temperature and at a pressure of 310.26 kPa for 5 hours. The mixture is

tered through dicalite, washed with 25 ml of an 8/2 {v/v} ethanol/water
solution and the filtrate is concentrated on a rotary evaporator under
reduced pressure. 1.6 g of an orange-colored scolid are reccvered. This
sclid is taken up in 10 ml of ethanol and stirred for 1 hour. After
filtration and drying, 1.2 g of 2-{l-piperazinyl)ethoxyacetic acid
dihydrochloride are recovered in the form of yellow crystals (80.6%).

The analyses correspond te those obtained with the compound prepared in

Example T.L1.4.
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H

.2, i-8tep hydrolysis and deprotection,

1 g (0.00348 mol) of tert-butyl 4-{2-carbamoylmethoxyethyl)piperazine-1-
carboxylate prepared in Example I.4.3. and 2 ml of water are placed in a
16 ml conical flask. 2 mi of 37% hydrochloric acid solution are added and
the mixture is heated on an oil bath at 60°C for 1 hour. The water is
eliminated on a rotary evaporator under reduced pressure. The residue is
taken up in toluene. \fter evaporaticn, 1.1 ¢ of a pale yellow solid are
obtained. This finely ground solid is placed in a Biichi sublimator. The
apparatus is placed under wvacuum (0.3 mmHg) and heated at 150°C for 8 hours.
800 mg (88%) of 2-{l-piperazinyl)ethoxyacetic acid dihydrochloride are
obtained in ths form of white crystals.

The analyses correspond to those cbtained with the compound prepared in

Example Z.1.4£,

Hy

Example IV. Preparation ¢f the compounds of formula II.
Iv.1. From (4-chlorophenyl)phenylmethane chloxide.

¥.1.1.

1

2-[{4-[{4-Chlorophenyl)phenylmethyl) ~1-
piperazinyllethoxylacetamide.
2.4 g (0.01 mol} of (4-chlorophenyl)phenylmethane chloride, 4.1 g {0.022 mol)
of 2-{l-piperazinyl)ethoxyacetamide prepared in Example I.1.1. and 10 ml of
acetonitrile are introduced intc & 100 ml three-necked round-bottomed flask
fitted with a water-cooled condenser and a mechanical stirrer. The mixture
is brought at reflux for 3 hours. The mixture is allowed to cool to room
temperature and is concentrated under reduce pressure on a rotary evaporator.
The residue is taken up in 25 ml of water. The pH of the sclution is brought

to 14 with 1N NaOE solution. The mixture is then extracted with 2 x 25 ml of

o)

ichloromethane. The organic phases are combined, washed with saturated
sodium chloride solution, dried over scdium sulphate, filtered and
concentrated on a rotary evaporator under reduced pressure at 50°C. 4.1 g of
a brown ¢ll are obtained, which product is purified by preparative
chromatography on silica gel (eluent: 98/2/0.2 (v/v/v) mixture of
chloromethane/methancl/28% aqueous ammonia sclution followed by a 97/3
v/v) dichloromethane/methanol mixture). 3.2 g (82.5%) of 2-[{4-[(4-
chlorophenyl)phenyimethyl)-l-piperazinyi]ethoxylacetamide are obtained in the

form of a colorless oil which c¢rystallizes.
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v.1.2. 2-{2-[4-[{4-chlorophenyl)phenylmethyl]-1l-piperazinyl]ethoxylacetic
acid.

5.9 g (0.025 mol) of ({(4-chliorophenyl)phenyinmethane chloride, 11.3 g

0.05 mell cf potassium 2-{l-piperazinyl)ethoxyacetate and 50 ml of
acetonitriie are introduced intc a 100 ml three-necked round-bottomed flask
fitted with a water-cooled condenser and a mechanical stirrer. The mixture
is brought at reflux for 16 hours. The mixture is allowed to cool to room
temperature, the acetcnitrile is separated out after settling has taken place
and the brown solid is taken up in 50 ml of water. The aqueous phase and the
acetonitrile phase are combined and concentrated on a rotary evaporator under
reduced pressure. The residue {brown solid) is taken up in 50 ml of water
and the pH of the solutior is brought to 4-5 with 8 ml of aqueous 6N
hydrochloric acid sclution. The mixture is then extracted with 2 x 50 ml of
dichloromethane. The organic phases are combined, dried over sodium
sulphate, filtered and concentrated under wvacuum at 50°C. 2.5 g of a brown
cil are odbtalned. This oil is dissclved in 100 nml of acetone. 2 g of Norit
are added and the mixture is stirred for 15 minutes at 50°C. After
filtration, an orange-colored solution is obtained. 4.6 ml of concentrated
{37%) HCL are added., The acelone is evaporated c¢ff on a rotary evaporator

-

under reducsad pressure and the olly brown residue is taken up in 100 ml of

acetone, The formation of & precipitate is observed. The suspension is
stirred for 30 minutes at 50°C and then for 2 hours at room temperature.
After filtration and drying at 50°C, 5.6 g {48.5%) of 2-[2-[4-{{4-
chlorophenyliphenylmethyll-l-piperazinyllethoxy]acetic acid are obtained in

the form ¢f a white solid.

iv.2. From bis{4-fiucrophenyl)methane chloride.

2.1, {2-[4-[Bis {4-fliuorophenylimethyl]-l-piperazinyilethoxy)acetamide.
2.43 g {0.0102 mol} of bis(4-fluorophenyl)methane chlcoride, 3.84 g
{6.022 mol} of 2-{(l-piperazinyl}ethoxyacetamide and 10 ml of acetonitrile are
introduced into a 5C ml three-necked round-bottomed filask fitted with a
water-cooled condenser and a magnetic stirrer. The mixture is brought at
refiux for 3 hours. The mixture is allowed to cool to room temperature. The

mizture is concentrated under vacuum and the residue is taken up in 100 nl of

h

water and 100 ml of dichioromethan The pH of the aqueous phase is brought
to 14 with IN NaOH sclution., The organic phase 1s separated cut after
settling has taken place and reextraction is then carried out with 50 ml of
ichloromethane, The organic phases are combined, washed with saturated
| THIS SHEET VA
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sodium chloride solution, dried over magnesium sulphate, filtered and
concentrated on a rotary evaperator at 50°C. 4.02 g of a yellow oll are
obtained, which product is purified by preparative chromatography on silica
gel (eluent: 98.9/./0.1 (v/v/v) mixture of dichloromethane/methanol/28%
agueous ammonia solution gradually replaced by a 95.6/4/C.4 (v/v/v) mixture
of the same constituents}). 2.5 ¢ (63.1%) of (2-[4-[bis(4-fluorophenyl)methyl]-
l-piperazinyllethoxy)acetamide are obtained in the form of an orange-cclored

oil.

e

Iv.2.2. {2-[4-[Bis {4-fluorophenyl)imethyl}-1-piperazinyllethoxy]acetic acid.
6 g {0.025 mel) of bis{4-fluorcphenyl)methane chloride, 17 g (0.075 mol) of
potassium 2-{i-piperazinyl)ethoxyacetate and 100 ml of acetonitrile are
introduced into a 250 ml three-necked round-bottemed flask fitted with a
water-cocled condenser and a mechanical stirrer, The mixture is brought at
reflux for 10 hours, and is then allowed to cool to roem temperature. The
mixture is concentrated under reduced pressure on a rotary evaporator and the
residue is %faken up in 100 ml of water. The pH of the agueous phase is
brought to 4-5 witnh 5 ml of 6N HCL sclution. The mixture is extracted with

2 x 53 ml of dichloromethane. The organic phases are combined and
concentrated under wacuum at 50°C. The oil obtained is taken up in 50 ml of
acetone and stirred for 30 minutes at room temperature. The insoluble
material is filtered off and the filtrate is concentrated on a rotary
evaporator under reduced pressure. 8.5 g of a brown ¢il are obtained, which
product is purified by preparative chromatography on silica gel {eluent:
89/10/1 {w/v/v} mizture of dichloromethane/methancl/28% agueous ammonia
solution gradually replaced by a 78/20/2 {(v/v/v) nmixture of the same
constituents). 3.4 ¢ (34.8%) of 2-[4-[bis(4-flucrophenyl)methyl]-1-

piperazinyllethoxylacetic acid are obtained in the form of a c¢olorless oil.

IvV.3. From {(4-chlorophenyliphenylmethane bromide.

IV.3.%. {2-[4-[Bis {4-fluorophenyl)methyl]-1l-piperazinyllethoxy}acetanide.
2,85 g (0.01 wmol} of {4-chlorcphenyljphenylmethane bromide, 4.1 g (0.022 mol)
of 2-{l-piperazinyl}ethoxyacetamide and 10 ml of acetonitrile are introduced
into a 30 ml three-necked round-bottomed flask fitted with a water-cooled
congdenger and a nagnetic stirrer., The mixture is brought at reflux for 2
hours. The mizture 1s allowed to cool to room temperature. The mixture is
concentrated on a rotary evaporatcr under reduced pressure and the residue is

taken up in 25 ml of water and 50 ml of dichloromethane. The pH of the
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aqueous phase is brought te¢ 14 with 1IN NaOH solution. The crganic phase is
separated out after settling has taken place and reextraction 1s then carried
out with 30 ml of dichloromethane. The organic phases are combined, washed
with saturated sodium chloride solution, dried over magnesium sulphate,
filtered and concentrated on a rotary evaporator at 50°C. 4.14 g of a yellow
oil are obtained, which product is purified by preparative chromatography on
silica gel {eluent: 98.9/1/0.1 {v/v/v) mixture of dichloromethane/
methanol/28% aqueous ammonia solution gradually replaced by a 95.6/4/C.4
(v/v/v) mixture of the same constituents). 3.4 ¢ (86.5%) of (2-[4-[bis(4-

fluorophenylimethyl]-1l-piperazinyl]ethoxy)acetamide are obtained in the form

i

of a colorless oil which crystallizes.
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CLAIMS

1. Substituted [2-({l-piperazinyl)ethoxylmethyl compounds cof formula
- — CH—CH—()— (1] — {I)
R;—N N—CH;CH; O—CH; R,

in which

R1 represents a -CONH,, -CN, -CO0H, -COOM or —-COOR3 group, M being
an alkali metal and Ry being an alkyl radical having from 1 to 4 carbon
atoms; anc

R, represents a hydrogen atom or a group -CORy or -Rg, where Ry is
chosen from the groups -ORg or -R7, in which

Rg represents an allyl or alkylaryl radical,

Rg represents a linear or branched alkyl radical having from 1 to 4
carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl
radical, and

R; represents a haloalkyl radical,.

2. Substituted [2-(l-piperazinyl)ethoxylmethyl compound according to Claim
1, characterized in that it is chosen from
2-{i-piperazinyl)ethoxyacetic acid,
Z~[2-{l-piperazinyl)ethoxylacetamide,
2-{l-piperazinyi)ethoxy tonitrile,
methyl 2-{i-piperazinyl)ethoxyacetate, \\\\\‘\\\\\\\\\
ethyl 2-{l-piperazinyl)ethoxyacetate, //II/II// TT—
2-{4-benzyl-1-piperazinyl)ethcxyacetamide, * R //IL//II!////I/l///II/
2-{4-benzyl-l-piperazinyl)ethoxyacetonitrile, S %

methyl 2-{4-benzyl-l-piperazinyl)ethoxyacetate,

benzyl 4-(2-carbamoylmethoxyethyl)piperazine-l-carboxylate,

benzyl 4-(2-cyanomethoxyethyl)piperazine-l-carboxylate,

tert-butyl 4-{2-carbamoylmethoxyethyl)piperazine-l-carboxylate,
tert-butyl 4-{(2-cyanomethoxyethyl)piperazine-l-carboxylate,
tert-putyl 4—{2—methoxycarbonylmethoxyethyl\piperazine-l—carboxylate,
ethyl 4-{2-carbamoylmethoxyethyl}piperazine-l-carboxylate, and

potassium 2-(4-carboxyethyi-l-piperazinyl)ethoxyacetate.

W

Substituted [2-(l-piperazinyl)ethoxylmethyl compounds according to Claim

1, characterized in that the protecting group for the amine function Ro
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is a linear or branched alkyl carbamate group having from 1 to 4 carbon
atoms or an alkylaryl group.
Process for the preparation of substituted [2-{l-piperazinyl}ethoxy] -

methyl compounds of formula

R;—N N—CH;CH; O—CH; R, (1

~

in which

R; represents a -CONH,, -CN, —-COOH, -COCM or -COOR3 group, M being
an alkali metal and R3y being an alkyl radical having frem 1 to 4
carbon atoms; and

Ro represents a hydrogen atom or a group -COR4 or -Rg, where Ry is
chosen from the groups -ORg or -Ry, in which

Rg represents an allyl or alkylaryl radical

Rg represents a linear or branched alkyl radical having from 1 to 4

carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or

4]

ikylhaloaryl radical, and
R; represents a haloalkyl radical,
characterized in that a piperazine of formula —————

SN I
__/ *

¥

in which Ry represents a hydrogen atom or a group -CORy4 oxr -Rg,
where Ry is chosen from the groups -ORg or -R7, in which

Rg represents an allyl or alkylaryl radical,

Rg represents a linear or branched alkyl radical having from 1 to 4
carpon atems, a haloalkyl, alkylaryl, alkylnitroaryl or
alkylhaloaryl radical and

Ry represents a haloalkyl radical,

is reacted with a substituted {2-haloethoxylmethyl of formula
—_ p— [— — —_ Y
X~CH;CHy O—CH; R, (V1)
in which Rq represents a -CONHyp, -CN, -COOH, -COOM or -COOR3 group, M

being an alkall metal and R3 being an alkyl radical having from 1 to 4

carbon atoms and X represents a halogen atom.

This Sheet Has Been Replaced ' THIS &

[T




L3

Process according to Claim 4, characterized in that the halogen atom

represented by ¥ is a2 chlorine cor iodine atom.

5 6. Process according to either of Claims 4 and 5, characterized in that the
protecting group for the amine function Ry is a linear or branched alkyl

carbamate group having from 1 to 4 carbon atoms or an alkylaryl group.

7. Usa of substituted [2-{l-piperazinyl)ethoxylmethyl compounds ¢f formula
10C
R;—N N—CH;-CH-O—CH R, {
in which
Ry represents a -CONH,, -CN, -COOH, -COOM or —-COOR3 group, M being
an alkall metzl and R3 being an alkyl radical having from 1 to 4
carbon atoms; and
=5 Ry represents a hydrogen atom,
for the preparation of compounds of formula
(II)
N—CH CH;-O—CH; R,
in which Ry has the same meaning as above in formula (I) and X; and Xp
2C independently represent a hydrogen, f£luorine, chlorine and/or bromine

atom, by reaction with a diphenylmethyl halide of formula
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CH—X' b

X,

in which ¥' represents a halogen atom chosen from chlorine, bromine or

iodine and X4 and X» have the same meaning as above in formula {II).

8. Process for the preparation of compounds of formula

2l

N—CH CH;O—CH; R, (I

in which Rq represents a -CONH;, -CN, -COOH, -CCOM or -COOR3 group, M

being an alkali metal and Ry being an alkyl radical having from 1 to 4

carbor atoms, and ¥; and X, independently represent a hydrogen, fluorine,
10 chlorine and/or bromine atom, characterized in that a substituted [2-{1-

plperazinyijethoxyimethyl cempound of formula

/ \ (1)

RZ—N N‘—CHZ—CHZ—O—‘CHZ—R1

in which
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Rq represents & -CONHy, -CN, -COOH, -COOM or -COOR3 group, M being
an alkall metal and R3 being an alkyl radical having from 1 to 4
carben atoms,

is reacted with a diphenylmethyl halide of formula

CH—X" (vin)

in which X' represents a halogen atom chosen froem chlorine, bromine or
iodine and X and X5 independently represent a hydrogen, fluorine,

chlorine and/or bromine atom.

Process according to Claim 8, characterized in that the substituted
[2-{l-piperazinyl)ethoxylmethyl compcund of formula I, in which Rp
represents a hydrogen atom, which is used is the product of the reaction
for the cleavage of the group Ry of a substituted [2-{l-piperazinyl}-
ethoxylmethyl compound of forxrmula I in which Ry represents a hydrogen
atom or a group -CORy or -Rg, where Ryq is chosen from groups -ORg or -Ry,
in which

Ry represents an allyl or alkylaryl radiecal,

Rg represents a linear or branched alkyl radical having from 1 to 4

carbon atcms, a haloalkyl, alkylaryl, alkyinitroaryl or

alkylhaloaryl radical, and

R; represents a haloalkyl radical.

Use of the compounds of formula

A
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H—N N—CH;CH;-O—CH; R, (11)

.

in which Ry represents a -CONHp, -CN, -COOM or -COOR3 group, M bkeing an

alkall metal and Ry being an alkyl radical having from 1 to 4 carbon

o
U

toms and X. represents a chlorine atom in position 4 and ¥y a hydrogen

atom, obtained according to the process of Claim 8 for the preparation of

2-[2-74-{({4-chlorophenyl)phenylmethylj-l-piperazinyl]ethoxylacetic acid
and/or pharmaceutically acceptable salts thereof, by hydrelysis in
agueous, alcoholic or agueous-alcoholic mediur and using an acid or a

1¢ vase.

[}
3

Use of the compeounds of formula

X,

4

)

L _ o~ _ {(IT)
N N—CH;CH;O—CHj R,

CH—

in which Ry represents a -CONHp, -CN, -COOM cr -CCOR3 group, M being an

alkali metal and Rz being an alkyl radical having from 1 to 4 carbon

=
o

atoms and X1 and X, each represent a fluorine atom in pesition 4,
obtained according to the process of Claim 8 for the preparation cf
2-[2-14-ibis{4-fluorcophenyl)phenyimethyl] -i-piperazinyllethoxylacetic

acid and/or pharmaceutically acceptable salts thereof, by hydrolysis in
o=
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agueous, alcoholic or aqueous-alcoholic medium and using an acid or a

base.
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