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~Novel substituted [2-(1-piperazinyl)ethoxy]methyl compounds. 

DESCRIPTION 

The present invention relates to novel compounds, substituted 

(2-(1-piperazinyl)ethoxy]methyl compounds of formula 

/\ 
R-N N-CH-CH-O-CH-R (Il 

2 \__) 2 2 2 1 

in which 

Rl represents a -CONH2, -CN, -COOR, -COOM or -COOR3 group, M being an 

alkali metal and R3 being an alkyl radical having from 1 to 4 carbon atoms; 

and 

R2 represents a hydrogen atom or a group -COR4 or -R5 , where R4 is 

chosen from the groups -OR5 or -R7, in which 

Rs represents an allyl or alkylaryl radical, 

R5 represents a linear or branched alkyl radical having from 1 to 4 

carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl 

radical, and 

R1 represents a haloalkyl radical, 

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

preparation of compounds of formula 

/; 

(II) 

in which Ri has the same meaning as in formula I and X1 and Xz 

independently represent a hydrogen, fluorine, chlorine or bromine atom. In 

the case where R1 represents a -COOR group and where Xi represents a chlorine 

20 atom in position 4 and X2 represents a hydrogen atom, the compound of formula 

II is 2-(2-[4-[(4-chlorophenyl)phenylmethyl)-1-piperazinyl)ethoxy)acetic acid 

of :formula 

-------------------
. ~----~--···· .. ----- -. ·--- ... 
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In the case where R1 represents a -CONH2 , -CN, -COOM or -COOR3 group, M being 

an alkali metal and R3 being an alkyl radical having from 1 to 4 carbon atoms 

and where X1 represents a chlorine atom in position 4 and X2 a hydrogen atom, 

5 the compounds of formula II are valuable intermediates for the preparation of 

2-I2-[4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyl]ethoxy]acetic acid of 

formula III, as well as pharmaceutically acceptable salts thereof. 

2-[2-[4-[(4-Chlorophenyl)phenylmethyl}-1-piperazinyl]ethoxy]acetic acid 

dihydrochloride, a product which is also known under the common international 

10 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 

instance chronic and acute allergic rhinitis, allergic conjunctivitis, 

pruritus, urticaria, etc. In its therapeutic application, this product 

proved to be remarkably free of side effects on the central nervous system, 

15 such as drowsiness, attenuated mental performance, etc. (cfr. D.P. TASHKIN 

et al., Annals of Allergy, Part II,~' {1987),49-52, as well as F.M. GENGO et 

al., Annals of Allergy, Part I:::, 59, (1987/,53-57). 

In the case where i<.1 represents a -COOH group and where Xi and X2 each 

represent a fluorine atom in position 4, the compound of formula II is 2-

20 [2-[4-[bis (4-fluorophenyl)methyl]-1-piperazinyl]ethoxy]acetic acid of formula 

-~-------~------
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In the case where Ri represents a -CONH2 1 -CN, -COOM or -COOR3 group, M being 

an alkali IT.etal ar.d R3 being an alkyl radical having from 1 to 4 carbon atoms 

and where X1 and X2 each represent a fluorine atom in position 4, the 

co::tpounds of forrr:ula II are valuable intermediates for the preparation of 

5 2-[2-[ 4-[b.::.s ( 4-fluorophenyl) methyl]-1-piperazinyl]ethoxy]acetic acid of formula 

IV as well as pharmaceutically acceptable salts. 

2-[2-[ 4-[Bis ( 4-fluorcphenyl} methyl}-1-piperazinyl]ethoxy]acetic acid 

dihydrochloride is also known under the cow.man international name of 

efletirizine. The use of efletirizine for the treatment of rhinitis or 

10 rhino-conjunctivitis of allergic origin has been suggested in several recent 

communications (51st Annual Meeting or American Academy of Allergy and 

:::mr:ru:;.ology, reproduced in J. lUlergy Clin. Irmnunol., 95/1 (1995), part 2, 

Abstract 229 ar:d xvth Congress of Allergology and Clinical Immunology, 

reproduced in Allergy & Clin. Immunol. News, (1994) suppl. No. 2, abstracts 

15 428, 1136, :496 and 1864). These com..~unications indicate that the intranasal 

administration of efletirizine might provide an effective therapeutic 

treatment o= rhinitis or rhino-conjunctivitis of allergic origin. 

Canadian patent 1,199,918, in the name of the Applicant, describes the 

synthesis of 2-[2-[4-:(4-chlorophenyl)phenylmethylj-l-

20 piperazinyl}ethoxyJacetic acid and its dihydrochloride. In this synthesis, 

the starting rr.aterial is 1-[(4-chlorophenyl)phenylmethyl]piperazine, which 

may be reacted with methyl (2-chloroethoxy}acetate or 

2-(2-chlo:!:oethoxy}acetamide to form respectively methyl 2-[2-[4-[(4-

ch:o:!:optenyl)phenylmethylj-1-piperazinyl]ethoxy]acetate (compound of formula 

25 II with R1 = -COOCn3, X1 =-Cl (position 4) and X2 = -H) or 2-[2-(4-[(4-

chlorophenyl)phenylmethyl)-1-piperazinyl]ethoxy]acetamide (compound of 

form:..ila II w:.th R1 = -CONH2, X1 = -Cl (position 4) and X2 = -H). This methyl 
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ester as weil as this acetamide may then be subjected to hydrolysis with an 

inorganic base (potassium or sodium hydroxide) to form the sodium or 

potassium salt, which is readily converted into cetirizine and its 

dihydrochloride. 

5 Canadian Pate~t 1,320,732, also in the name of the Applicant, gives an 

alternative synthetic route for the preparation of 2-[2-[4-[(4-

chlorophenyl)phenylmethyl]-1-piperazinyl]ethoxy]acetic acid and its 

dihydrochloride. 

According to that patent, 2-[2-[4-[(4-chlorophenyl)phenylmethyl)-1-

10 piperazinyl]ethoxy}acetic acid and its dihydrochloride are prepared by a 

process which is characterized in that 2-[4-[(4-chlorophenyl)phenylmethylJ-1-

piperazinyl}ethancl is 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, 

15 into its dihydrochloride. 

Canadian patent 1,317,300, also in the name of the Applicant provides another 

synthetic p'.!'.'ocess which makes it possible tc prepare 2-[2-[4-[(4-

chlorophenyl}phenylmethyl]-l-piperazinyl]ethoxy]acetic acid and its 

dihydrochloride. 

20 Accordi~g to that patent, 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-

piperazinyl}ethcxy]acetic acid and its dihydrochloride are prepared by a 

process which is characterized in that 2-[2-[4-[(4-

chlorophenyl}phenylmethylj-1-piperazinyl]ethoxy]acetonitrile (compound of 

formula II with Rl = -CN, Xi = -Cl (position 4) and X2 = -H) is hydrolysed in 

25 aqueous, alcoholic or aqueous-alcoholic medium and with a base or with an 

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

into its dihydrochloride. 

The 2-[2-[4-[(4-chlorophenyl)phenylmethylj-1-piperazinyl]ethoxy}acetonitrile 

used as starting material is obtained by reacting 1-[(4-

30 chloropheny2.) pher;.ylmethyl J piper a zine with a 2-haloethoxyacetoni tr ile. 

7his reaction is carried out in the presence of an acid acceptor, such as an 

al.kali metal. carbonate, and optionally in the presence of a small amount of 

alkali ~etal iodide to accelerate the reaction, in an inert organic solvent 

such as an alcohol (for example n-butanol, etc.}, preferably at a temperature 

35 in the region of the reflux temperature. 

Given the increasing therapeutic value of cetirizine and of ccmpounds cf 

si~ilar structure, the Applicant set itself the objective and undertook 

research studies with the aim of developing a new synthetic route to 2-[2-(4---------------------
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[(4-chlorophenyl)phenylmethylj-l-piperazinyl]ethoxy]acetic acid and 

pharrr.aceutical::..y acceptab2.e salts thereof which would make it possible to 

obtain this compound from known and/or readily accessible reagents and which 

would moreover provide this compound in a sufficient purity and an 

5 economically acceptable yield. Moreover, for the purpose of simplifying the 

industrialization of the process, the Applicant set itself the further 

objecti~re of cte~.relop.ing a synthetic route which might have fewer steps than 

the known processes. 

In additio:::, given the therapeutic value of other compounds of formula II, 

10 such as efleti.rizine for example, it would be advantageous for these other 

compou~ds to be able to be prepared according to essentially similar 

processes. 

Consequently, it is necessary to find precursors which, on the one hand, may 

themselves be prepared readily and economically, and, on the other hand, may 

15 be converted readily and in high yields into compounds of formula II. 

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

[2-{1-piperazi~yl)ethoxy]methyl compounds which satisfy this objective 

er:tirely. 

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

20 (2-(1-piperazinyl)ethoxyjmethyl compounds of formula 

25 

/\ 
R-N N-CH-CH-o-cH-R 

2 \__/ 2 2 2 1 

( Tl _, 

in which 

Rl represents a -CONS2 1 -CN, -COOH, -COOM er -COOR3 group, M being an 

alkali metal and R3 being an alkyl radical having from l to 4 carbon atoms; 

and 

R2 represents a hydrogen atom or a group -COR4 or -R5, where R4 is 

chosen from the groups -OR6 or -R7, in which 

Rs represents an allyl or alkylaryl radical, 

R6 represents a linear or branched alkyl radical having from 1 to 4 

carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl 

30 radical, and 

R; represents a haloalkyl radical. 

These compounds may readily be obtained by reaction of a piperazine of 

formula 
------·-------·--··--·----

1i1im~1r 
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in which R2 represents a hydrogen atom or a group -COR4 or 

-R5, where R4 is chosen from the groups -OR6 or -R7, in which Rs represents 

an allyl or alkylaryl radical, R6 represents a J.inear or branched alkyl 

radical having from l to 4 carbon atoms, a haloalkyl, alkylaryl, 

5 alkylnitroaryl or alkylhaloaryl radical, and R7 represents a haloalkyl, 

with a substituted [2-haloethoxy)methyl of formula 

in which R" represents a -CONH2, -CN, -COOR, -COOM or -COOR3 group, M being 

an alkali metal and R3 being an alkyl radical having from 1 to 4 carbon atoms 

10 and X represents a halogen atom. Usually, a compound of formula VI is used 

in which X represents a chlorine or iodine atom, but this reaction may also 

be carried out with the corresponding bromide. It has been observed that 

when X represents an iodine atom, it is advantageous to work at fairly low 

temperatures {below 40°C) and for relatively short times (2 hours for 

15 example}. 

This reactio~ 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 

20 acceptor such as a tertiary organic 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-haloethoxyjmethyl) 

is used, the piperazine itself acts as acid acceptor and it is not essential 

to add an additional acid acceptor. Advantageously, a piperazine and its 

25 dihydrcchloride may also be used in equivalent amounts. 

In general, in order to prepare the substituted [2-(1-piperazinyl)­

ethoxy]methyl compounds of the invention, it is preferred, for obvious 

reasons of simplicity, to use the piperazine of formula V in which R2 

represents a hydrogen atom. It may nevertheless prove wise to protect one of 

30 the ami'1e fl:nctions 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. 

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

formation of t~e compound of formula I, may be selectively cleaved off 

5 according to the equatio~: 

Protecting groups which are particularly suitable in this case are for 

example haloalkyl, alkylhaloaryl, alkylaryl, alkylnitroaryl, and 

alkylhaloaryl carbamates, amides such as trifluoroacetamide or alternatively 

10 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 

techniq"J.es which are well known to those skilled in the art. 

15 According to one variant, 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 Ri represents a -CONH2 1 -CN, -COOM or -COOR3 group, M being an 

alkal:L netal and R3 being an alkyl radical having from 1 to 4 carbon atoms, 

si:rr.ultaneously with the reaction for deprotection of the amine function, the 

20 group R1 is co::;.verted into a -COOH group, and, in the case where Ri 

represents a -COCH group, this -COOR group is conserved during the reaction 

:or deprotection of the amine function. 

This reaction is ca~ried out according to the equation: 

/\ /\ 
R-, -N N-CH.JCH2-0-CH.JR, 

~ \_) - -~ 
_________ .,. HN N-CH-CH-o-cH-COOH 

\_) 2 2 2 

Protecting gro~.Aps ·which are particularly suitable in this case are for 

25 example alkyl carbamate groups. 

With sc:ch carboxylated groups, the amine function of the piperazine may be 

deprotected by heating for several hours in alcoholic or aqueous medium in 

the presence of an inorganic base or by any other conventional method known 

to those skilled in the art. 

30 In tl:e two 9recedi:Jg equations, -----------------
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Ri represents a -CONH2 1 -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 

R2 represents a hydrogen atom or a group -COR4 or -R5, where R4 is 

5 chosen from the groups -OR6 or -R7, in which 

Rs represents an allyl or alkylaryl radical, 

R6 represents a linear or branched alkyl radical having from l to 4 

carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl 

10 R7 represents a haloalkyl radical. 

The substituted [2-(l-piperazinyl)ethoxy]methyl compounds of formula I thus 

prepared find their main value as precursors fer the preparation of compounds 

of fo!:·mula II {or compounds of formulae III and IV in the case where Ri 

represents a -COOR gro~p) which may thus be prepared in sufficient purity, in 

15 an economically acceptable yield, in fewer steps and starting from the same 

precurso:r:s, which represents an appreciable advantage as regards simplifying 

the industrial process and reducing the production costs. 

Consequently, the present invention also relates to the preparation of 

compounds of fornula II (or compounds of formulae III and IV in the case 

20 where R1 represents a -COOR group) by reaction of a compound of formula I in 

which R2 represents a hydrogen atom with a diphenylmethyl halide of formula 

VII acco!:'diDg to the equation: 

---·---·------------
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CH-X' + 

(VII) (I) 

--> 

(II) or (III) or (IV) 
in which 

R1 represents a -CONH2 1 -CN, -COOR, -COOM or -COOR3 group, M being an 

alka.li metal and R3 being an alkyl radical having from l to 4 carbon atoms; 

and 

X' represents a halogen atom chosen from chlorine, bromine and iodine, 

X1 a~d X2 independently represent a hydrogen, fluorine, chlorine or 

bromine atom. 

This reaction is carried out by reacting the diphenylmethyl halide of formula 

VI ~ith the compound of formula I in molar proportions of between 4:1 and 1:4 

lO for a period of between a few minutes and several hours at a temperature 

between about 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 xylene), aliphatic nitriles (for example 

acetonitrile) . It is optionally possible to carry out the reaction in the 

15 presence of an acid acceptor such as a tertiary organic base (for example 

triethylamine) or an inorganic base (for example sodium carbonate). This 

----------------
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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 Ri represents a 

-CONH2, -CN, -COOlvf or -COOR3 group, M being an alkali metal and R3 being an 

5 alkyl radical having from 1 to 4 carbon atoms, Xi represents a chlorine atom 

in position 4 and X2 a hydrogen atom) are already known and their conversion 

into 2-[2-(4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyl)ethoxy]acetic acid 

of forrr.ula III has already been described in aqueous, alcoholic or aqueous­

alcol:!olic mediun, anci with a base er with an acid. Moreover, the compound of 

10 formula II in which R1 represents a -COOH group and Xi represents a chlorine 

atom :!.n position 4 and X2 a hydrogen atom, is 2- [2- [ 4- [ ( 4-

chlorophenyl) phenylmethyl] -1-piperazinyl} ethoxyJ acetic acid of formula III. 

Thus, for the subsequent car.version of the alkyl 2-[2-[4-[(4-

chlorophe~yl)phenylmethyl]-1-piperazinyl]ethoxy]acetate (compound of formula 

15 II with R1 = -COOR3, X1 =-Cl in position 4 and X2 = -H) or 2-[2-[4-[(4-

chlorophenyl)phenylmethyl]-l-piperazinyl]ethoxy]acetamide (compound of 

form~la II with R: = -CONH2, X1 = -Cl in position 4 and X2 = -H) into 2-

[2- [ 4- [ (4-ch1orophenyl) phe:iylmethyl}-1-piperazinyl] ethoxy] acetic acid of 

fornula III, reference is made to Canadian patent 1,199,918 and for 

20 conversion of the 2-[2-[4-[(4-chlorophenyl)pher.ylmethyl]-l-

piperazinylJethoxy]acetonitrile (compound of formula II with Ri = -CN, X1 

Cl in position 4 and X2 = -H), reference is made to Canadian patent 

1,317,300. 

For the conversion of the ether compounds of formula II, the process is 

25 performed analogously. 

T:-1e examples which follow illustrate the invention without however limiting 

it. In these examples, the melting points were determined by differential 

scanning ca.::..orimetry (D.S.C.) with a temperature gradient of 20°C/min. The 

mass spectra were recorded with a Finnigan MAT TSQ 700 machine. ~he nuclear 

30 magnetic resonance (NMF.) spectra were recorded with a Bruker machine at 

250 MHz in dimethyl sulphoxide using tetramethylsilane as internal standard. 

The cheffiical shifts are indicated in o (ppm) . The letters s, d, dd, t, q, b 

ar.d m respectively indicate a singlet, a doublet, a doubled doublet, a 

triplet, a quartet, a broad peak and a multiplet. 

·------------------

B ~ep~aced 

\\iil~iH\\ 



11 

EXAMPLES 

Example I. Preparation of substituted [2-(1-piperazinyl)ethoxy]methyl 

conpounds of for~ula I. 

:;: .1. 

5 I .1. 1. 

I. l .1.1 .. 

Preparation of the compounds of formula I with R2 

2-[2-(1-Piperazinyl)ethoxy]acetamide. 

-H. 

?. mixture of 13.15 g of (2-chloroethoxy)acetamide (0.1 mol) and 43 g of 

anhydrous piperazine (0.5 mol} in 250 ml of toluene is introduced into a 

round-bottorr.ed flask fitted with a water-cooled condenser and a mechanical 

10 stirrer. The mixture is heated at the reflux temperature for 4 hours. 

7he precipitate formed is filtered off while hot and the solvent of the 

filtrate is evaporated off under reduced pressure to dryness. The 

evaporatio:l residue is purified by chromatography on silica gel (eluent: 

14/5/1 (v/v/v) of dichloromethane/methanol/28% aqueous ammonia solution). 

15 7.4 g cf 2-[2-(l-piperazinyl)ethoxy]acetamide are obtained in the form of a 

yellow oil. 

Yield: 39%. 

20 I.1.1.2. (variant) . 

8.6 g (0.1 mol) of piperazine, 15.9 g (0.1 mol) of piperazine 

di~ydrcchloride, 10.8 ml (0.6 mol) of water and 86 ml of methyl ethyl ketone 

are introduced into a 250 ml three-necked round-bottomed flask fitted with a 

water-cooled condenser and a mechanical stirrer. 

25 The mixture is brought to a temperature of 65°C. 13.8 g (0.1 mol) of 

{2-chloroethoxy)acetamide are then added in a single portion. The mixture is 

:r.aintair:ed at the temperature of 65 °C for 16 hours. The mixture is allowed 

to cool to room temperature, and the two phases are then left to separate out 

by settling before separating them. The lower phase (oily phase immiscible 

30 with the methyl ethyl ketone) is rinsed with 2 x 25 ml of methyl ethyl ketone. 

~his o'' 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 50°C on a rotary 

evaporator. 27 g of a yellow oil are obtained which product is purified by 

35 preparative chromatography on silica gel (eluent: 82/15/1/2 (v/v/v/v) mixture 

of dichJ.oromethane/methanol/28% (weight) aqueous ammonia solution/water). 

10. 7 g of [2- (1-piperazinyl) ethoxy]acetamide are finally obtained in the form 

of a '..::olorless oil which crystallize.s _______________ _ 
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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 (lH, bs); 

3.53 (2H, t, 5.53 Hz), 3.78 (2H, s); 7.18 (lH, bs); 7.53 (lH, bs). 

Mass spectr;.1m: 188 (lv1H+) 

I.1.2. 2-(:-Piperazinyl)ethoxyacetonitrile. 

8.6 g (0.1 nol) of piperazine, 15.9 g (0.1 mol) of piperazine 

dihydrochloride, 0.6 ml of water and 40 ml of ethanol are introduced into a 

250 ml three-necked round-bottomed flask fitted with a water-cooled condenser 

10 and a mechanical stirrer. The mixture is brought to a temperature cf 70°C. 

11.9 g (0.1 mol} of (2-chloroethoxy)acetonitrile dissolved in 48 ml of 

etI:ar:.ol are the:i added dropwise over 15 minutes. The mixture is maintained 

at 70°C for 16 hours. The mixture is allowed to return to room temperature 

and is then cooled on an ice bath. The precipitate formed is then filtered 

15 off. The filtrate is concentrated under reduced pressure on a rotary 

evaporator and the residue (oil + solid) is taken up in 50 ml of ethanol. 

The mixture is ::.eft stirring for 15 minutes. The precipitate formed 

(piperazine dihydrochloride) is filtered off and the filtrate is concentrated 

under vacuum at 50°C on a rotary evaporator. 

20 The evaporation residue is purified by preparative chromatography on silica 

9""' (eJ.uent: 94. 5/5/0. 5 (v/v/v) mixture of dichloromethane/methanol/28% (by 

weig::t) aqueous ammonia solution gradually replaced by an 89/10/l (Y/v/Y) 

mixture of the same constituents). 4.7 g of 2-(1-

piperazinyl)ethoxyacetonitrile are thus obtained in the form of an orange-

25 colored oil. 

30 

3
,. 
;) 

Yield: 27.8% 

NMF.: 8: {4H, m); 2.47 (2H, t, 5.6 Hz); 2.71 (4H, m); ---------------------
3.6 (2H, t, 5.6 Hz), 4.44 (2H, s). 

Mass specU::um: 170 (MH+). 

I.1.3. Methyl 2-(1-piperazinyl)ethoxyacetate. 

8.6 g (C.1 mol) o~ piperazine, 17.7 g (0.1 moll of piperazine 

dihydrochloride, 10.8 ml (0.6 mol) of water and 40 ml of methanol are 

introduced into a 250 ml three-necked round-bottomed flask fitted with a 

water-cooled condenser and a mechanical stirrer. The mixture is brought to a 

temperature of 39°C. 13.8 g (0.l nol) of the methyl ester of (2-chloro-

ethoxy)acetic acid dissolved in 17 ml of methanol are then added dropwise 

over 35 minutes. The mixture is maintained at 65°C for 48 
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mixture is allowed to cool to room temperature and the piperazine salts which 

have precipitated are filtered off. The filtrate is concentrated under 

reduced 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 

5 gel (eluent: 94.5/5/C.5 (v/v/v) mixture of dichloromethane/methanol/28% (by 

weight) aq1.:eous a:mr.i.onia solution gradualJ.y replaced by a 73.5/25/2.5 (v/v/v) 

mixt~re of the sane constituents). 9.83 g of methyl 2-(1-piperazinyl)ethcxy­

acetate are obtained in the form of a colorless oil. 

Yield: 48.6% 

10 NMR: 8: 2.54 (2H, t, 5.6 Hz); 2.60 (4H, m); 2.95 (4H, m) ; 

3.58 (2E, t, 5.6 Hz); 3.65 (3H, s). 
' I 

4.10 (2H, s) 

Y!ass spectrum: 202 (H.,...) 

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

15 8. 6 g {0. l n;ol) of piperazine, 17. 7 g (0 .1 mol) of piperazine dihydrochloride 

and 50 ml c:E water are introduced into a 100 ml three-necked round-bottomed 

flask fitted with a water-cooled condenser and a mechanical stirrer. The 

mixture is 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 

20 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 rotary 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 

25 stirred for 1 hour. The precipitate (piperazine dihydrochloride) formed is 

then filtered off and the solvents 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 

ca:::-ried out first with 600 ml of water and then with aqueous 0.5 M ammonium 

30 acetate solution. The fractions containing the 2-(1-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 w::Cite crystals and an oil are recovered. This mixture is taken up 

:',.n 75 ::nl of isopropanol and the insoluble crystals are filtered off. The 

filtrate is acidified with 20 ml of a 9N solution of hydrochloric acid in 

ethanol. ~he p:::-ecipitate formed is filtered off quickly, washed with 

isopropar:oJ. and dried on a rotary evaporator under reduced pressure at 50°C. 

7 .1 g of a •·ihite solid are obtained, which solid is purified by subliming the 
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ammonium cr1loride salts (4 hours at 135°C under 0.1 mbar and then 8 hours at 

150°C under C.1 rnbar). l.4 g of 2-(1-piperazinyl)ethoxyacetic acid 

dihydrochloride are thus obtained. 

Yield: 12%. 

5 ~Jt.:IR: 0: 2.36 (2H, t, 4 .. 8 Hz); 3.45 (4H, m); 3.53 (4H, m); 3.88 (2H, t, 

lO 

'1. 8 1-jz); 4. 09 (2H, s); 10 (lH, bs). 

~ass spectrum: 189 (~~H+) 

Elemental analysis: 

Aton 

% Calculated 

% Found 

c 
36. 79 

36.57 

H 

6.95 

7" 07 

I.2. 

! . 2 .1. 

?reparation of compounds of formula I with R2 

2-(4-Benzyl-l-piperazinyl)ethoxyacetamide. 

N 

10.73 

10.69 

15 I.2.l.l .. 

8.8 g (0.05 mol) of 1-benzylpiperazine, 7.6 g (0.055 mol) of (2-

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

potassium iodide 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 r:i.echanical stirrer. The mixture is brought to the reflux temperature 

and is maintained at this temperat~re for 20 hours. The mixture is allowed 

to cool to room temperature and 50 ml of water are added. The methyl ethyl 

ketone is then removed under reduced pressure on a rotary evaporator. The 

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

25 organic phases a::::e combined and are washed with 25 ml of saturated ammonium 

chloride solution. The solution is dried over sodium sulphate and then 

filtered and concentrated under reduced pressure using a rotary evaporator. 

14.15 g of a brown oil which crystallizes are obtained, and this oil is 

p~rified by preparative chromatography on silica gel (eluent: 97/3/0.3 

30 {v/v/v) m.ixture of dichloromethane/methano:'../28% aqueous am.'tlonia). 11. 5 g of 

a yellow solid are obtained. 

Yield: 82.9% 

After recrystallization from ethyl acetate, the 2-(4-benzyl-l­

piperazinyl)ethoxyacetamide is obtained in the form of a white solid. 

35 Crystallization yield: 81.5%. 

NMR: o: 2.48 (8H, m); 2.47 (2H, t, 5.58 Hz); 3.44 (2H, s); 

3.53 (2E, t, 5.57 Hz); 3.78 {2H, s); 7.19 (lH, s b); 

7.3J.-7.22 (5H, m); 7.34 (lH, bs) .--------·----



5 

::,lass spectr;.;.m: 277 (IV.:+·} . 

DSC: Onset 74.6°C, Max 78.6°C. 

Elemental analysis: 

A torr. 

% Calculated 

% E'ound 

I.2.1.2. 

15 

c 
64.95 

65.12 

H 

8.36 

8.70 

N 

15.15 

15.10 

8.8 g (0.05 ~cl) of 1-benzylpiperazine, 12.6 g (0.055 mol) cf (2-iodo-

10 ethoxy) acetamide, 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 a mechanical stirrer. The mixture 

is brought to the reflux temperature and is maintained at this temperature 

for 4 hours. 7he mixture is allowed to cool to room temperature and 75 ml of 

15 >·<ater are added. The methyl ethyl ketone is then removed under reduced 

pressure on a rotary evaporator. The aqueous phase is then extracted with 75 

and then 50 mi of dichloromethane. The organic phases are combined and are 

dried over sodi;;;m sulphate and then filtered and concentrated under reduced 

pressure on a rotary evaporator. 14.5 g of an orange-colored oil which 

20 c:::-ystall.:.zes are obtained and this product is purified by preparative 

chromatography O:l silica gel (eluent: 95.6/4/0.4 (v/v/v) mixture of 

dichloroneth.ane/methanol/28% aqueous ammonia solution followed by a 

93.6/6/0.4 (v/v/v) mixture of the same constituents). 12.7 g (91.6%) cf a 

yellow solid are finally obtained. After recrystallization from ethyl 

25 acetate, 2-(4-benzyl-l-piperazinyl)ethoxyacetamide is obtained in the form of 

a white solid (crystallization yield: 81.5%). 

Analyses: see Example I.2.1.1. 

I.2.2. 2-(4-Benzyl-l-piperazinyl)ethoxyacetonitrile. 

30 8.8 g (0.05 mol) of 1-benzylpiperazine, 6.6 g (0.055 mol) of (2-chloro­

ethoxy)acetonitrile, 11.5 g (0.11 mol) of sodium carbonate, 0.5 g of 

potassiurr. iodide and 50 ml 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 temperature of the mixture is brought to 80°C 

35 and is ma.i.ntained for 24 hours. The mixture is next allowed to cool to room 

temperat~re and is then dil~ted with 50 ml of water and the methyl ethyl 

ketone is eliminated on a rotary evaporator under reduced pressure. The 

aq~eous phase is extracted with 2 x 50 ml of dichloromethane and the organic 

iiiiiimr 
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phases are combined. They are dried over sodium sulphate and are then 

filtered. The filtrate is concentrated on a 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 

5 of dichloromethane/methanol/28% aqueous am."1tonia solution). 8.4 9 (64.9~;) of 

2-(4-benzyl-l-piperazinyl)ethoxyacetonitrile are obtained in the form of an 

orange-colored oil. 

NMR! in deuterated chloroform, 

8: 2.40 (SH, m); 2.50 (2H, t, 5.68 Hz); 3.44 (2H, s1. ' , 
10 3.61 (25, t, 5.67 Hz); 4.44 (2H, s); 7.28 (SH, m). 

L•!ass spectru:n! 259 (1'1+') 

I. 2. 3. Methyl 2-(4-benzyl-1-piperazinyl)ethoxyacetate. 

lO g (G.057 mol) of 1-benzylpiperazine, 9.52 g (1.1 eq.) of methyl (2-chloro-

l5 ethoxy)acetate, 13.23 g (2.2 eq.) of sodium carbonate, 0.4 g of potassium 

iodide and 100 ~l of toluene are introduced into a 250 ml three-necked round-

:Oottomed flask :.'itted with a water-cooled condenser and a mechanical stirrer. 

The mixture is teated at l00°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 

20 phase is separated out by settling. The organic phase is washed with 100 ml 

of water and 100 ml cf saturated sodium chloride solution. It is dried over 

sodiu~ 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 

25 (v/v/v) ::n:Lxture of dichloromethane/methanol/28% aqueous arrm1onia solution 

30 

whic!', is gradually replaced by a 91. 2/8/0. 8 mixture of the same components) . 

~0.8 g of methyl 2-(4-benzyl-l-piperazinyl)ethoxyacetate are obtained in the 

form of an orange-colored oil. 

Yield: 65%. 

NMR: o: 2.38 (8H, m); 2.47 (2H, t, 5.87 Hz); 3.44 (2H, s\. ; , 

3.56 (2H, t, 5.84 Hz); 3.64 (3H, s); 4.09 {2H, s); 7.28 (SH, m). 

Mass spectrum: 292 (M+·) 

I.3~ 

35 I. 3. l. 

Preparation of compounds of formula 1 with R2 = -COOCH2-C6H5 

Benzyl 4-(2-carbamoylmethoxyethyl)piperazine-l-carboxylate. 

6.6 g (0.03 mcl) of benzyl piperazine-1-carboxylate, 7.6 g (0.033 mol) cf 

(2-iodoethox:y')acetamide, 7 g (0.066 mol) of sodium carbonate and 33 ml of 

methyl ethyl ketone are introduced into a 100 ml three-necked round-bottomed 
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flask fitted with a water-cooled condenser and a mechanical stirrer. The 

mixture is brought to the reflux temperature and is maintained at this 

temperat::re for 5 hours. The mixture is allowed to cool to room temperature, 

then 75 ml of water are added and the methyl ethyl ketone is eliminated on a 

5 rotary evaporator under reduced pressure. The aqueous phase is extracted 

with 75 and then 50 ml of dichloromethane and the organic phases are then 

combined. ~hey 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-colored solid are obtained, which product is purified by 

10 preparative chro~atography on silica gel (eluent: 95.4/4/0.4 (v/v/v) mixture 

of dichloromethane/methanol/28% aqueous ammonia solution). 7.7 g (79.9%) of 

a white solid are obtained, 7.5 g of which are recrystallized from 34 ml of 

acetone. 6.6 g of benzyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate 

are recovered in the form of white crystals (crystallization yield: 88%) • 

15 NMR: o: 2.41 (~H, m); 2.51 (2H, t); 3.39 (4H, m); 3.56 (2H, t, 5.48 Hz); 

3.79 (2H, s); 5.08 (2H, s); 7.15 (lH, s el.); 7.35 (6H, m). 

Mass spectrum: 321 {M+"). 

DSC: Onset: 11S.09°C, Max: 125.46°C 

Onset: 136. 04 °C, tv:ax: 143. 86°C. 

20 Elemental analysis: 

Atom 

% Calcl:lated 59. 79 

% Found 59.97 

H 

7.21 

7.47 

N 

13.07 

12.98 

25 I.3.2. Benzyl 4-(2-cyanomethoxyethyl)piperazine-1-carboxylate. 

6.~ g (C.029 moll of benzyl piperazine-1-carboxylate, 3.8 g (0.0319 mol) of 

(2-chloroethoxy)acetonitrile, 6.8 g (0.0638 mol) of sodium carbonate, 20 mg 

of potassium iodide and 32 ml of methyl ethyl ketone are introduced into a 

100 ml three-necked round-bottomed flask fitted with a water-cooled condenser 

30 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) 

acetonitri:e are then added and the mixture is maintained at the reflux 

temperature for a f:..irther 24 hours. It is allowed to cool to room 

temperature and 75 ml of v-.7ater are then added ar:d the methyl ethyl ketone :Ls 

3" clirr.::.nated on a :r:otary cvaporato:::- under reduced pressure. The aqueous phase 

:Ls extracted with 75 and tien 50 ml of dichloromethane. The organic phases 

are combi~ed and are dried over sodium sulphate. The mixture is filtered and 

the filtrate is concentrated on a rotary evaporator under reduced pressure. 
----------------·-----
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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 

dichloro:neth.ar:e/methano::./28% aqueous ammonia solution gradually replaced by a 

98/2/0.1 mixture of the sane constituents 7.3 g (83%) of ber.zyl 4-(2-

5 cyanomethoxyethyl)piperazine-1-carboxylate are obtained in the form of a 

yellow liquid. 

10 

l ;;: 
J 

NMR: o: 2.39 (4H, m); 2.54 (2H, t, 5.5 Hz); 3.39 (4H, m); 

3.63 (2E, t, 5.3 Hz); 4.45 (2H, s}; 5.07 (2H, s); 7.35 (SH, m). 

Mass spectrum: 304 (MH+) . 

I.4. 

I. 4. J.. 

Preparation of compounds of formula I with R2 = -COOtBu. 

Tert-b~tyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate. 

5.6 g (0.03 mol) of tert-butyl piperazine-1-carboxylate, 7.6 g (0.C33 molj of 

{2-iodoethoxy)acetamide, 7 g (0.066 mol) of sodium carbonate and 28 ml 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 ketone is eliminatea on a rotary evaporator under reduced pressure. 

20 '.:'he aq:;eous phase is extracted with 2 x 50 ml of dichloromethane. The organic 

phases are conbi:-ied, washed with 40 ml of saturated aqueous anmonium chloride 

sclut.i.on, dried over sodium sulphate, filtered and concentrated on a rotary 

evaporator ~nder reduced pressure. 9.7 g of a pale yellow solid are 

obtained, which product is purified by preparative chromatography on silica 

25 gel (eL:er:t: 98/2/0. 2 (v/v /v) mixture of dichloromethane/methanol/28% aqueous 

ammonia solution). 7.8 g (90.5%) of a white solid are obtained, 7.7 g of 

wi:ich are recrys'.::aL' .. ized frorr. 15. 4 ml of acetone. 6. 35 g of tert-butyl 

4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate are finally obtained in 

the form of white crystals {crystallization yield: 82.5%). 

30 NMR: o: 1.39 (9H, s); 2.38 (4H, rn); 2.49 (2H, t); 3.29 (4H, rn); 

3.55 (2H, t, 5.5 Hz); 3.75 (2H, s); 7.14 (lH, bs); 7.38 (lH, bs). 

Mass spectrum: 287 (M+'). 

Onset DSC: ll3.7°C, Max: 117.9°C. 

Elemental ana~ysis: 

35 A torr. c H N 

% Calculated Y,i.33 8.77 14.62 

% E'ou"d 54.73 8.95 14.84 

--.. ·-·-----·----··------
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:.4.2. Tert-butyl 4-(2-cyanomethoxyethyl)piperazine-l-carboxylate. 

20 g (0.107 mol) of tert-butyl piperazine-1-carboxylate, 14.12 g (0.117 mol) 

of (2-chloroethoxy)acetonitrile, 25.04 g (0.235 mol) of sodium carbonate, 

0.075 g of potassium iodide and 100 ml of methyl ethyl ketone are introduced 

5 i!lto a 250 rr.l t!'lree-:ieckeci rou~d-bottcmed flask fitted v1ith a v..rater-cooied 

condenser and a mechanical st.irrer. The mixture is brought at the reflux 

tempe:!'.'ature for 78 hours. The rr.ixture is allowed to cool to 50°C and the 

salts are filtered off. The solvents are evaporated off on a rotary 

evaporator under reduced pressure. The residue is taken up in 150 ml of 

10 water anci is 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 oil a:::e obta:Lned, which product is purified by preparative 

chror~atography on silica gel (eluent: dichloromethane, and then a 98.9/1/0.1 

15 (v/v/v) mixb.1re of dichloromethane/methanol/28% aqueous ammonia solution 

gradually replaced by a 97.8/2/0.2 mixture of the same constituents). 25.8 g 

of tert-butyl 4-(2-cyanomethoxyethyl)piperazine-l-carboxylate are obtained in 

the form of a yellow oil. 

Yield: 89.2% 

20 NMF. ir.:. deuterated chloroform: 

o: 1.44 (9H, s); 2.43 (4H, ::n); 2.62 (2H, t, 5.4 Hz); 3.43 (4H, m); 

3.71 (2B., t, 5.4 Hz}; 4.28 (2H, s). 

l-1ass spectrum: 269 (1.v1+·). 

25 I.4.3. 7ert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-l-

carboxylate. 

7.06 g (0.0379 mol) of tert-butyl piperazine-1-carboxylate, 6.35 g 

(0.0417 rr:ol) of methyl (2-chloroethoxy)acetate, 8.83 g (0.083 mol) of sodium 

carbonate, 0.025 g of potassium iodide and 80 ml of toluene are introduced 

30 into a 250 ml t'.1.ree-necked round-bottomed flask fitted with a water-cooled 

conde~ser and a mechanical stirrer. The mixture is brought at the reflux 

te~perature =or 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 aqueous phase is extracted with 50 ml of dichloromethane. The 

35 organic phases are combined and are dried over scdium sulphate. The mixture 

is filtered anci 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 chrom1!:_!:_9_graphy on ____ ~ilic!".'.._ge~·-· (eluent: 
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dichloromethane 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 

mixture of the same constituents. 7.2 g of tert-butyl 4-(2-

methoxycarbonylmethoxyethylj-piperazine-l-carboxylate are obtained in the 

5 forrr. of a yellow oil. 

Yield: 62. 8% 

NMR (in deuterated chloroform): 

o: 1.45 (%, s); 2.45 (4H, m); 2.63 (2H, t, 5.6 Hz); 3.43 (4H, m); 

3.68 (2H, t, 5.6 Hz); 3.74 (3H, s); 4.10 (2H, s). 

10 Mass spectrum: 302 (M+·1. 

I. 5. 

I. 5. l. 

I.5.1.l. 

Preparation of compounds of formula I with R2 = -COOEt. 

Ethyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate. 

15 164 g (1.04 mol} of ethyl piperazinecarboxylate, 15649 g (1414 mol) of 

(2-chloroethoxy)acetamide, 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-bottomed flask fitted with a water-cooled condenser and a mechanical 

stirrer. The mixture is brought at the reflux temperature for 3 hours 30. 

20 The nixture is allowed to cool to 50°C, and 200 ml of isopropanol are added. 

The reaction. rd.xture is filtered and the filtration residue is washed with 

150 ml of isopropanol. T~e filtrate is concentrated on a rotary evaporator 

unde:::· reduced pressure. 277. 2 g of crude product are obtained, which product 

is recrystallized from 500 ml of ethyl acetate. 219.2 g (81.6%) of ethyl (2-

25 carbamoylmethcxyethyl)piperazine-1-carboxylate are obtained in the form of a 

white solid. 

NMR: o: l.24 (3H, t, 7.05 Hz); 2.46 (4H, m); 2.57 (2H, t, 5.2 Hz); 

3.44 (4H, m); 3.62 (2H, t, 5.2 Hz); 3.95 (2H, ~ \ + 
~,I 

4.1 (2H, 9, 7.1 Hz); 5.72 (J..H, bs); 7.34 (lH, bs}. 

30 Mass spectrum: 260 (MH+). 

DSC: Onset 106.5°C. Max: 109.7°8 

Elemental analysis: 

Atom c H 

% Calculated 58. 95 8.16 

35 % Found 50.81 8.53 

------~--------------

N 

16.20 

16.09 



21 

I.5.:.2. 

15.13 g of (2-chloroethoxy)acetamide (0.11 mol), 14.6 ml of ethyl piperazine 

carboxylate (0.1 ~ol), 23.3 g of sodium carbonate (0.22 mol) and 1.0 g of 

potassium iodide in 25 ml of toluene are introduced into a round-bottomed 

5 flask fitted with a water-cooled condense.r- and a mechanical stirrer. The 

:r.ixt::.:.re is heated at the reflux temperature for 4 hours and is allowed to 

coo.1. to rocm temperature. The react:'..on is continued, stil.: with stirring, 

for a further ::.6 hours. 100 ml of isoprcpanol are added and the solid 

materials for::u.ed a:::·e filtered off. The solvent is evaporated from the 

10 filtrate under reduced pressure to dryness. The product obtained after 

evapc:::-ation of the solvents is recrystallized from toluene. 21.35 g of ethyl 

4-(2-carbamoylmethcxyethyl)piperazine-1-carboxylate are obtained. 

15 

Yield: 82%. 

Mass spectrum: 260 (MH+;, 214 {M+ - OEt). 

I. 5. 2. Potassium 2-(4-carboxyethyl-1-piperazinyl)ethoxyacetate. 

200 g {0.77 mol) of ethyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate 

prepared in E:xample I.5.l., 216.4 g (3.86 mol) of potassium hydroxide and 

800 ml of ethar.ol are introduced into a 2 1 three-necked round-bottomed flask 

20 fitted with a water-cooled 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 evaporator under reduced pressure and the oil 

obtained is taken up in 300 ml of isopropanol. ·rhe salts are filtered off on 

25 dicalite and the so::'...ution is again concentrated on a rotary evaporator under 

reduced pressure. The oil is taken up in 1.25 1 of ethyl acetate with 

30 

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 prod~ct containing inorganic salts are obtained. 

Example II. Deprotection of substituted [2-(1-piperazinyl)ethoxy]methyl 

compounds cf formula I in which R2 is other than a hydrogen atom. 

II.2. 2-(l-?iperazinyl)ethoxyacetamide. 

II.2.l. 13.9 g (0.05 mol) of 2-(4-benzyl-1-piperazinyl)ethoxyacetamide 

prepared ~n 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 

~echanica1 stirrer. 1.4 g of palladium on-charcoal (10% by weight) and 15.8 g 

of armnonium fornate are then added. The ~~_?tp_re __ j,~ _ _he.atecLaJ:___ 30°C for 30 

liiiUiiiUr 
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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 

(dicalite). The pa:ladium is washed with ethanol. The filtrate is 

concentrated on a rotary evaporato:r: under reduced pressure. 9,5 g (100%) of 

5 2-(1-piperazinyl)ethoxyacetamide are obtained in the form of a colorless oil 

which crystallizes. 

The analyses correspond to those obtained with the compound prepared in 

Example I.l.l. 

10 II. 3. i:ro:m compounds of formula I with R=-COOCHz-C6H5. 

2-(1-Piperazinyl)ethoxyacetamide. II.3.1. 

6.45 g (0.02 mol) of benzyl 4-{2-carbamoylmethoxyethyl)piperazine-1-

carboxylate prepared in Example I.3.1., 0.654 g of palladium-on-charcoal and 

65 ml o:: etha::10l are introduced into a Parr tube. The mixture is stirred at 

15 room temperatu:r:e at a pressure of 310.26 kPa for 4 hours. It is filtered 

thro;1gh dicalite, washed with ethanol and the filtrate is concentrated on a 

:r:otary evaporator under reduced pressure. 3.75 g (100%) of 2-(1-

piperazi~yl)ethoxyacetamide are recovered in the form of a colorless oil 

which crystallizes. 

20 The analyses correspond to those obtained with the compound prepared in 

Exa~p::.e ::: .1.1. 

II. 4. 

II. 4 .1. 

E':r:om compounds of formula I with R=-COOtBu. 

2-(1-Piperazinyl)ethoxyacetamide. 

25 1.4 g (0.005 mol) of tert-butyl 4-(2-carbamoylmethoxyethyl)piperazine-1-

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

hydrochlo:r:ic acid in ethy: acetate are introduced into a 50 ml three-necked 

round-botto~ed flask fitted with a water-cooled condenser and a mechanical 

stirrer. The mixture is stirred at room temperature for 2 hours. The 

30 precipitate is filtered off and is washed with ethyl acetate. 1.3 g (100~) 

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

35 

NMR: o: 3.4 (2E, t, 4.7 Hz); 3.49-3.66 {8H, m); 3.81 (2H, t, 4.7 Hz); 

3.87 (2E, s); 6.2 (5H exchangeable, bro); 7.2-7.7; 10.2. 

Mass spectrum: 188 (ME+). 

E.4.2. 2-(l-piperazinyl)ethoxyacetonitrile. 

2.7 g {0.010 mol) of te:r:t-butyl 4-(2-cyanomethoxyethyl)piperazine-l­

carboxylate prepared in Example I.4.2. is dissolved in 70 ml of 
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dichloromethane in a 250 ml three-necked round-bottomed flask fitted with a 

water-cooled condenser, a dropping funnel and a mechanical stirrer. 1.7 ml 

(1.2 eq.) of tri~ethylsilyl iodide dissolved in 15 ml of dichloromethane are 

added over 30 minutes. At the end of the addition, the formation of a 

5 precipitate is observed. 15 ml of dichloromethane are added to the reaction 

mixture. After 20 minutes at room temperature, 1 ml of trimethylsilyl iodide 

dissolved i:-1 10 ml of dichlorornethane is added over 10 minutes. The mixture 

is stirred at room temperature for an additional 1 hour and is left to stand 

for :6 hours at room temperature. 20 ml of methanol are then added and the 

10 mixture is stirred for 10 ninutes. The solvents are evaporated off on a 

rotary evaporator under reduced pressure at 50°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 mi~utes 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-

15 piperazinyl)ethoxyac:etonitrile dihydriodide are obtained in the form of a 

yellow so2..id. 

20 

NMR: o: 3.88 (lO H, m); 3.87 (2H, t, 4.9 Hz); 4.57 (2H, s); 8.8 (2H, bs) 

Mass spectrum: 169 (M+·i. 

Elemental analysis: 

Atom 

% Calculated 

% Found 

c 
22.61 

22.84 

4.03 

4.14 

II .4 .3. Methyl 2-(1-piperazinyl)ethoxyacetate. 

N 

9. 89 

9.88 

25 2 g (0.0066 mol} of tert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-l-

carboxylate prepared in Example I.4.3. are dissolved in 5 ml of ethyl acetate 

in a 50 ml three-necked round-bottomed flask fitted with a water-cooled 

condenser and a mechanical stirrer. 20 ml of a 3M solution of hydrochloric 

acid in ethyl acetate are added in a single portion with stirring. The 

30 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

piperazinyl)ethoxyacetate dihydrochloride are obtained in the form of a 

35 beige-colored solid. 

NMR: o: 3.4 (2H, t, 4.8 Hz), 3.47-3.65 (8H, m); 3.67 (3H, s); 

3.92 (2E, t, 4.8 Ez); 4.21 (2H, s); 10.1 (2H, bs). 

Mass spectrum: 202 (~+·). ----------------------
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II.4.4. Ethyl 2-(1-piperazinyl)ethoxyacetate. 

2 g (0.0066 no:) of tert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-1-

carboxylate prepared in Example I.4.3. are dissolved in 10 ml of ethanol in a 

5 50 ml three-necked round-botto:rr.ed flask fitted with a water-cooled condenser 

and a mechanical stirrer. 11 ml of a 3.8M solution of hydrochloric 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 

10 temperature for 4 ~ours. The solvent is removed on a rotary evaporator under 

15 

reduced pressure. 1.86 g (97.3%) of ethyl 2-(1-piperazinyl)-ethoxyacetate 

dihydrochlor:.de are obtained in the form of a pale yellow oil which 

crystallizes. 

NMR: o: 1.21 (3H, t, 7.1 Hz); 3.37 (2H, t, 4.8 Hz); 3.46 (4H, m); 

3.55 (4H, m); 3.91 (2H, t, 4.8 Hz); 4.14 (2H, q, 7.1 Hz); 

4.l8 (2H, s); 10.l (lH, bs); 12 (lH, bs). 

Mass spectrum: 216 (M+·1. 

II.5. -COOEt. 

20 II. 5.1. 

?rorr. compounds of formula I with R2 

2-(l-Piperazinyl)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 

aqueous solution co::taining 37% by weight of hydrochloric acid and 20 ml of 

water, in a round-bottomed flask equipped with a mechanical stirrer and a 

25 water-cooled condenser, and the temperature of the mixture is brought to 50°C 

with stirring. The mixture is left to react at this temperature for 5 hours. 

The reaction mixture is cooled to 0°C and the pH of the mixture is adjusted 

to 6 using aqueous 50% sodium hydroxide solution. The water is evaporated 

from the reaction mixture, first simply under reduced pressure and then, 

30 still under reduced pressure, after addition of toluene. The toluene is then 

evaporated off by means of a rotary evaporator and the evaporation residue is 

then ta~en up in 100 ml of isopropanol. The salts formed are filtered off 

and the filtrate is acidified by addition of 28 ml of 6N aqueous hydrochloric 

acid solution. The water is evaporated from the mixture, first simply under 

35 reduced pressure and then, still under reduced pressure, after addition of 

50 ml of toluene. The toluene is then evaporated off by means of a rotary 

eYapora"tcr and the evaporation residue is then taken up in 50 ml of acetone. 

The w~ite crystals formed are filtered off and the acetone is evaporated from 
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the filtrate under reduced pressure. An 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 

5 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 aqueous hydrochloric acid soluti_on. After removing the water by 

evaporation under reduced pressure, the evaporation residue is taken up in 

isopropanol and the solid materials are filtered off. The solvent is 

10 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 

100 rd o:: toluene. The mixture is filtered and is washed with toluene. 9. 4 g 

of 2- (1-p;i_perazinyl) ethoxyacetic acid dihydrochloride are obtained. 

15 Yield { 65%) 

20 

Mass spectru:n: 189 (MH+), 171 (M-OH), 99 {HN (C4Hg) N+o=CH2). 

Example III. Conversion of the group R1 of the compounds of formula I into a 

carboxylic acid group. 

III .1. 2-(4-Benzyl-l-piperazinyl)ethoxyacetic acid. 

III. l.A. :3.9 g (0.05 mol) of 2-(4-benzyl-l-piperazinyl)ethoxyacetamide are 

disso.lved in 15 ml of water :Ln a 100 ml three-necked round-bottomed flask 

fitted with a water-cooled condenser and a mechanical stirrer. 31 ml 

(0.375 mol) of aqueous 37% hydrochloric acid solution are added. The mixture 

25 is heated at 60°C for l hour. The water is removed 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-l-piperazinyl)ethoxyacetic acid 

dihydrochloride are obtained in the form of white crystals. 

30 Purification: 

l) Recrystallization: 5 g of white crystals are dissolved under hot 

conditions in 55 ml of a 9/1 (v/v) isopropanol/water mixture. 2 g of 

2-{4-benzyl-l-piperazinyl)ethoxyacetic product are recovered, i.e. 44.8% 

yield. 

2) Sub.lination: 2 g of finely ground white crystals are placed in a Bilchi 

sub.:.imator. The apparatus is placed under vacuum ( 0. 2 mmHg) and heated at 

l50°C for 11 hours. :.65 g of pure 2-(4-benzyl-l-piperazinyl)ethoxyacetic 

product are recovered, i.e. 92.8% yield. 
-------·-··---·-----------
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NMR: 0: 3.39 (6H, m); 3.65 {4H, m); 3.88 (2H, t, 4.6 Hz); 4.09 (2H, s); 

4.34 (2H, s d); 7.44 (3H, m); 7.64 (2H, m). 

Mass spectrum: 278 (M+·). 

Production of the free base: 

5 5 g of white crystals are dissolved in 25 :ml of v;ater. The pH of the 

solut2.on is brought to 7 by addition of 25 ml of aqueous lN sodium hydroxide 

soluU.on. The water is eliminated on a rotary evaporator under reduced 

pressure at 60°C and the evaporation residue is taken up in 50 ml of 

isopropanol. The mixture is stirred on a rotary evaporator at 50°C for 2 

10 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 oil 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-l-piperazinyl)ethoxyacetic acid are 

15 obtained in the form of a brown oil. 

NMR: 8: 2.5::. (4H, m); 2.78 (6H, m); 3.54 (2H, s); 3.66 {2H, t, 5.4 Hz); 

3.92 (2H, s); 7.28 (5H, m). 

Mass spectrurc,: 279 (MH+). 

DSC: Onset 234.05°C, Max: 237.7°C 

20 Elemental analysis: 

Atom c 
% Calculated 51.29 

% Found 51. 38 

25 III.l.B. 2-(l-piperazinyl)ethcxyacetic acid. 

H 

6.89 

7.16 

N 

7.98 

7.94 

2 g (0.0057 mol) of 2-(4-benzyl-1-piperazinyl}ethoxyacetic acid 

dihydrochloride, 0.2 g of palladium-on-charcoal and 50 ml of an 8/2 (v/v) 

ethano:/water solution are placed in a ?arr tube. The mixture is stirred at 

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

30 filtered through dicalite, washed with 25 ml of an 8/2 (v/v) ethanol/water 

solution and the fi~.trate is concentrated on a rotary evaporator under 

reduced pressure. 1.6 g of an orange-colored solid are recovered. This 

solid 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 

35 dihydrochloride are recovered in the form of yellow crystals ( 8 0. 6%) . 

The analyses correspond to those obtained with the compound prepared in 

Example I . '.L. 4 . 

-----·-·-----··--·-··----

r=::-:11s (' ~-: r- c;~--µ-A' s-, l:{E,f> · j !t-ll 0 .... 1.. ,, • u ,~ 
I ...... )' ,,,,-o 

1-ici Lf-\t,c' 
-------··-·-------····· 
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III. 2. 1-Step hydrolysis and deprotection. 

1 g (0.00348 moll of tert-butyl 4-(2-carbamoylmethoxyethyj_)piperazine-1-

carboxylate prepared in Example I.4.3. and 2 ml of water are placed in a 

10 ml conical flask. 2 ml of 37% hydrochloric acid solution are added and 

5 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. ll.fter eYaporation, 1.1 g of a pale yellow solid are 

obtai:-1ed. This finely gro-c.nci solid is placed in a Bueti subli:n.ator. The 

apparatus is p2.aced under vacuum (0.3 mmHg) and heated at 150°C for 8 hours. 

10 800 mg (88%) of 2-(1-piperazinyl)ethoxyacetic acid dihydrochloride are 

obtained in the form of white crystals. 

The a!1alyses correspond to those obtained with the compound prepared in 

Example :.1.4. 

15 Exa:mp2.e IV. ?.reparation cf the compounds of formula II. 

IV. l. 

IV.1.1. 

Fror:1 ( 4-chlorophenyl) phenylmethane chloride. 

2-[(4-[(4-Chlorophenyl)phenylmethyl)-1-

piperazinyl]ethoxy)acetamide. 

2.4 g (0.01 mol) of (4-chlorophenyl)phenylmethane chloride, 4.1 g (0.022 mol) 

20 of 2-(1-piperazinyl)ethoxyacetamide prepared in Example I.1.1. and 10 ml of 

acetonitrile are introduced into 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 3 hours. The mixture is allowed to cool to room 

te:rr.perature and is concentrated under reduce pressure on a :cotary evaporator. 

25 The resid:.10 is taken up i.n 25 ml of water. 'l'he pH of the solution is brought 

to 14 with lK NaOI-i so:ution. The mixture is then extracted with 2 x 25 ml of 

dichloromethane. The organic phases are combined, washed with saturated 

sodium chloride solution, dried over sodium sulphate, filtered and 

concentrated on a rotary evaporator under reduced pressure at 50°C. 4.1 g of 

30 a b!:ow:-i oil are obtained, which product is purified by preparative 

chromatography on silica gel (eluent: 98/2/0.2 (v/Y/v) mixture of 

dichloromet!"!ane/r:iethanol/28% aqueous ammonia solution followed by a 97 /3 

(v/v) dichloro:nethane/methanol mixture). 3.2 g (82.5%) of 2-[{4-[(4-

chlorophenyl)phenylmethyl)-1-piperazinyl]ethoxy]acetamide are obtained in the 

35 form of a colorless oil which crystallizes. 

----------------------
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:::v.1. 2. 2-[2-[4-[(4-chlorophenyl)phenylmethylJ-1-piperazinylJethoxyjacetic 

acid. 

3.9 g (0.025 mol) of: (4-ch.l.orophenyl)pheny:.rnethane chloride, 11 .. 3 g 

(0.05 mol) of potassium 2-(l-piperazinyl)ethoxyacetate ar:.d 50 ml of 

acetonitrile are introduced into 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 i.s separated out after settling has taken place 

and the brown solid is taken up in 50 ml of water. The aqueous phase and the 

10 acetonitri.::.e 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 solution is brought to 4-5 with 8 ml of aqueous 6N 

hydrochloric acid solution. The mixture is then extracted with 2 x 50 ml of 

dichloromethane. The organic phases are combined, dried over sodium 

15 sulphate, filtered and concentrated under vacuum at 50°C. 9.5 g of a brown 

oil are obtained. This oil is dissolved in 100 ml 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%) nCl are added. The acetone is evaporated off on a rotary evaporator 

20 under ::::educed pressure anci the o.i.ly brown residue is taken up in 100 ml of 

acetone. The formation of a 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-

chlorophenyliphenylmethylJ-1-piperazinyl]ethoxy]acetic acid are obtained in 

25 the form of a white solid. 

IV.2. 

IV.2.l. 

From bis(4-fluorophenyl)methane chloride. 

(2-(4-(Bis(4-fluorophenyl}methyl]-1-piperazinyl]ethoxy)acetamide. 

2.43 g (0.0102 mol) of bis(4-fluorophenyl)methane chloride, 3.84 g 

30 (0.022 mol) of 2-(1-piperazinyl)ethoxyacetamide and 10 ml of acetonitrile are 

introduced into a 50 ml three-necked round-bottomed flask fitted with a 

vrater-cooled condenser and a magnetic stirrer. The mixture is brought at 

reflux for 3 hours. Tbe mixture is allowed to cool to room temperature. The 

nixture is co:r:centrated under vacuum and the residue is taken up in 100 ml of 

35 water and 100 ml of dichloromethane. The pH of the aqueous phase is brought 

to 14 with ~LN Na.OH solution. The organic phase is separated out after 

settling has taken place and reextraction is then carried out with 50 ml of 

dich.lororr:ethane. 7he organic phases are combined, washed 
--·------------···----------
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sodium chloride solution, dried over magnesium sulphate, filtered and 

conce:::trated on a rotary evaporator at 50°C. 4.02 g of a yellow oil are 

obtained, which product is purified by preparative chromatography on silica 

gel (eluent: 98.9/:/0.l (v/v/v) mixture of dichloromethane/methanol/28% 

5 aqueous am.."llo:-lia solution gradually replaced by a 95. 6/ 4 /0. 4 (v /v /v) mixture 

of the same constituents). 2.5 g (63.1%) of (2-(4-[bis(4-fluorophenyl)methyl]-

1-piperazinyl]ethoxy)acetamide are obtained in the form of an orange-colored 

oil. 

10 IV.2.2. (2-(4-[Bis (4-fluorophenyl)methyl]-l-piperazinyl]ethoxy]) acetic acid. 

6 g {0.025 ncl) of bis(4-fluorophenyl)methane chloride, 17 g (0.075 moll of 

potassium 2-(l-piperazinyl)ethoxyacetate and 100 rel of acetonitrile are 

introduced into a 250 ml three-necked round-bottomed flask fitted with a 

water-cooled condenser and a mechanical stirrer. The mixture is brought at 

15 reflux for lC hours, and is then allowed to cool to room temperature. The 

mixture is concentrated under reduced pressure on a rotary evaporator and the 

residue is taken up in 100 ml cf water. The pH of the aqueous phase is 

brought to 4-5 with 5 ml of 6N HCl solution. The mixture is extracted with 

2 x 50 ml of dichloromethane. The organic phases are combined and 

20 concentrated under vacuum at 50°C. The o.il 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 ~nder reduced pressure. 8.5 g of a brown oil are obtained, which 

product is purified by preparative chromatography on silica gel (eluent: 

25 89/10/1 {v/v/v) mixture of dichloromethane/methanol/28% aqueous ammonia 

solution gradually replaced by a 78/20/2 (v/v/v) mixture of the same 

constituents). 3.4 g (34.8%) of 2-(4-~is(4-fluorophenyl)methyl]-1-

piperazir:yl]et:-,oxy]acetic acid are obtained in the form of a colorless oil. 

30 IV. 3. 

IV.3.l. 

Fro~ (4-chlorophenyl)phenylmethane bromide. 

(2-[4-(Bis(4-fluorophenyl)methyl]-l-piperazinyl]ethoxy)acetamide. 

2.85 g (0.0l mol) of (4-chlorophenyl)phenylmethane bromide, 4.1 g (0.022 mol) 

of 2-(l-piperazinyl)ethoxyacetamide and 10 ml of acetonitrile are introduced 

into a SO ml thyee-necked round-bottomed flask fitted with a water-cooled 

35 condenser and a magnetic stirrer. The mixture is brought at reflux for 2 

hours. The m.5 .. xture is allowed to cool to room temperature. The mixture is 

conce~trated on a rotary evaporator under reduced pressure and the residue is 

taken up in 25 :nl of water and 50 ml~~ d~_9~lox:_c:::n~th~E~!he pH of the 
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aqueous phase is brought to 14 with lN NaOH solution. The organic phase is 

separated out after settling has taken place and reextraction is then carried 

out with 50 ml of dichloromethane. The organic phases are combined, washed 

with saturated sodiun chloride solution, dried over magnesium sulphate, 

5 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 95.6/4/0.4 

(v/,;/v) mixture of the same constituents). 3.4 g (86.5%) of (2-[4-(bis(4-

10 fluorophenyl)methyl]-1-piperazinyl]ethoxy)acetamide are obtained in the form 

of a colorless oil which crystallizes. 

--------------------
Th\iii~i\ 
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CLAIMS 

1. Substituted [2-(1-piperazinyljethoxy]methyl compounds of formula 

in which 

( ~\ .L ,r 

Rl represents a -CONH2, -CN, -COOH, -COOM or -COOR3 group, M being 
5 an alkali ~etal ar:d R3 being an alkyl radical having from 1 to 4 carbon 

atoms; and 

10 

R2 represents a hydrogen atom or a group -COR4 or -R5 1 where R4 is 
chosen frorr. the groups -OR6 or -R7, in which 

Rs represents an allyl or alkylaryl radical, 

R6 represents a linear or branched alkyl radical having from 1 to 4 
carbon atons, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl 

radical, ar:d 

R7 represents a haloalkyl radical. 

:.5 2. Substituted [2-{1-piperazinyl)ethoxy]methyl compound according to Claim 

20 

25 

1, characterized in that it is chosen from 

2-(l-piperazinyl)ethoxyacetic acid, 

2-[2-(l-piperazinyl)ethoxy]acetamide, 

2-(1-piperazinyl)ethoxyacetonitrile, 

methyl 2-(l-piperazinyl)ethoxyacetate, 

ethy2. 2-(1-piperazinyl)ethoxyacetate, 

2-(4-benzyl-l-piperazinyl)ethoxyacetamide, 

2-(4-benzyl-l-piperazinyl)ethoxyacetonitrile, 

methyl 2-(4-benzyl-1-piperazinyl)ethoxyacetate, 

------------------/ lllf mf llf H~/uf 
* 

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

benzyl 4-(2-cyanomethoxyethyl)piperazine-1-carboxylate, 

tert-butyJ. 4-(2-carbamoylmethoxyethyl)piperazine-l-carboxylate, 

tert-b\:tyJ_ 4- (2-cyanomethoxyethyl) piperazine-1-carboxylate, 

tert-outyl 4-{2-methoxycarbonylmethoxyethyl)piperazine-1-carbcxylate, 

ethyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate, and 

potassi~m 2-(4-carboxyethyl-1-piperazinyl)ethoxyacetate. 

3. Substituted [2-(1-piperazinyl}ethoxy]methyl compounds according to Claim 

J., characterized in that the protecting group for the amine function R2 
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is a linear or branched alkyl carbamate group having from 1 to 4 carbon 
atoms or an alkylaryl group. 

4. Process for the preparation of substituted [2-(1-piperazinyl)ethoxy]­
methyl compounds of formula 

/\ 
R,--N N-CH-cH-o-cH-R. 

2 ~ 2 2 2 l. 

(I) 

i:: which 

R" represents a -CONH2 1 -CN, -COOR, -COOM or -COOR3 group, M being 

an alkali metal and R3 being an alkyl radical having from l to 4 
carbon atoms; and 

R2 represents a hydrogen atom or a group -COR4 or -R5 1 where R4 is 
chosen from the groups -OR6 or -R7, in which 

Rs represents an allyl or alkylaryl radical 

R6 represents a linear or branched alkyl radical having from 1 to 4 

carbon atoms, a haloalkyl, alkylaryl, alkylnitroary.l or 

alkylhaloaryl radical, and 

R7 represents a haloalkyl radical, 

characterized in that a piperazine of formula 

/\ 
R~-N NH 

L ~ 
(V) 

------------· 

I If lllll l//lll lllll l/1/1 ll/111 
C L H S * 

in which R2 represents a hydrogen atom or a group -COR4 or -R5 1 

wheYe R4 is chosen from the groups -OR6 or -R7, in which 

Rs represents an allyl or alkylaryl radical, 

R6 represents a linear or branched alkyl radical having from l to 4 
carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or 

alkylhaloaryl radical and 

R/ represents a haloalkyl radical, 

is reacted with a substituted [2-haloethoxy]methyl of formula 

x-cH-CH-O-CH-R (VI) 2 2 2 1 

in which Rl represents a -CONH2 1 -CN, -COOR, -COOM or -COOR3 group, M 
being an alkali metal and R3 being an alkyl radical having from l to 4 

30 carbon atoms and X represents a halogen atom. 
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5. Process according to Claim 4, characterized in that the halogen atom 

represented by X is a chlorine or iodine atom. 

5 6. Process according to either of Claims 4 and 5, characterized in that the 

protecting group for the amine function R2 is a linear or branched alkyl 

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

10 

:.s 

7. Use of substituted [2-(1-piperazinyl)ethoxyJmethyl compounds of formula 

/\ 
R--N N-CH-cH-o-cH-R {I) 

2 \___) 2 2 2 1 

in which 

Rl represents a -CONH2 1 -CN, -COOR, -COOM or -COOR3 group, M being 

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

ca:!'."bon atoms; ar..d 

R2 represents a hydrogen atom, 

for the preparation of compounds of formula 

x 

/; 
/\ (II) 

CH-N N-CH-CH-O-CH-R 
\___) 2 2 2 1 

/; 

in which R1 has the same meaning as above in formula (I) and Xi and X2 

20 independe~tly represent a hydrogen, fluorine, chlorine and/or bromine 

atom, by reaction with a diphenylmethyl halide of formula 

-·------·----·--------

--------------~---·-··----

I IHllll llllll lllll lllll II l'll:I 
* C L Pl S * li1i1ii1ilf r--------·,,·-------.----ilJ~r, '"illT•·"r·-· .,,. " 

;,,1 .... -.:ht···--' ·n'····S B·"C" I j .. d1V \./ .... !.. l iJ'h. )[:..~IV 

f n :·':.~: ~t t·r:r, l .. :.. :..•"\•,/! •• ~ ... 
--,---........ .._ ...... --··- ............... -· .... ,,. .... ~., .. -.:-·---·--...... 
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CH-X' {VII) 

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

iodine and Xi and X2 have the same meaning as above in formula {II) . 

8. ?rocess for the preparation of compounds of formula 

x 

/\ 
CH-N N-CH-CH-O-CH-K 
~ 2 2 2 .!. 

ITT\ 
,~-1 

/; 

ir::. whic!-1 Rl represents a -CONH2, -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 x1 and X2 independently represent a hydrogen, fluorine, 

10 chlorine and/or bromine atom, characterized in that a substituted [2-(1-

piperazinyl)ethoxyJ~ethyl compound of formula 

/\ 
R--N N-CH-CH-o-cH-R 

2 ~ 2 2 2 1 

(I) 

·• v. t-ihich 
--·------~------·---· 

------- ------------

1-IHllll \11111 Hiil 111111\ 1111 
* C L M S * iii1iii1iii 
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Rl represents a -CONH2, -CN, -COOH, -COOM or -COOR3 group, M being 

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

carbon atoms, 

is reacted with a diphenylmethyl halide of formula 

CH-X' (VII) 

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

iodine and Xi and X2 independently represent a hydrogen, fluorine, 

chlorine and/or bromine atom. 

Process according to Claim 8, characterized in that the substituted 

[2-(1-piperazinyl)ethoxy)methyl compound of formula I, ir: which R2 

represents a hydrogen atom, which is used is the product of the reaction 

for the cleavage of the group R2 of a substituted [2-(1-piperazinyl)­

ethoxy)methyl compound of formula I in which R2 represents a hydrogen 

ato~ or a group -COR4 or -R5, where R4 is chosen from groups -OR6 or -R7, 

i:-i. which 

Rs represents an allyl or alkylaryl radical, 

R6 represents a linear or branched alkyl radical having from 1 to 4 

carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or 

alkylha~oaryl radical, and 

R7 .represents a haloalkyl radical. 

10. Use of the compounds of formula 

·------------·------

11111111111111' lllf I 11·111111111 
* C L M S * 

r
------· 4 It~ .-'\ 1 ··•,-· .. -- 'l :\ ... ..-.~-

T~ I~ ,h~~i ~ 4 ~ ~~c~ 
1i1"-J Vl~~ ... ~t 1)1,t) l.JLl-.f~ 

1 r;··:1: .. ": r:cr; 
'···~-~···-· ···-· . . ................ ~-- ··-···-....... _ ... _J 
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x 

I\ 
CH-N N-CH-CH-O-CH-R \II) 
~ 2 2 2 1 

in which Ri represents a -CONH2 1 -CN, -COOM or -COOR3 group, M being an 

alkali :netal and R3 being an alkyl radical having from 1 to 4 carbon 

5 atoms and x~ represents a chlorine atom ..i-.i.1 position 4 and X2 a hydrogen 

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

2-(2-:4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyl]ethoxy]acetic acid 

and/or pharmaceutically acceptable salts thereof, by hydrolysis in 

aqueous, alcoholic or aqueous-alcoholic medium and using an acid or a 

lC :Case. 

11. Use of the compounds of formula 

/; 
{II) 

in ~hich Ri represents a -CONH2, -CN, -COOM or -COOR3 group, M being an 

15 alkali metal and R3 being an alkyl radical having from 1 to 4 carbon 

atoms and Xi and X2 each represent a fluorine atom in position 4, 

obtai~ed according to the process of Claim 8 for the preparation of 

2-[2-[4-[ois(4-fluorophenyl)phenylmethyl]-1-piperazinyl)ethoxy}acetic 

by hydrolysis in acid and/or pharmaceutically acceptable salts~reof, ---------------- d 
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aqueous, alcoholic or aqueous-alcoholic medium and using an acid or a 

base. 
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