Novel substituted [2-(1-piperazinyl)ethoxy]nmethyl conmpounds.

DESCRI PEIsOh17y The present invention relates to novel conpounds,

subst it dted [ 2-(1- pi per azi nyl ) et hoxy] et hyl conmpounds of fornul a
resents a -CONH err], -CN, -COCH,

err .

[ ] 1\0500%%\% ﬁut%(lr SaptRID eéra%gnyéﬁlgjloﬁ {1ty CHER¥PSSNd Rl err] being an
al kyI rﬁﬁ%@”ﬁ%l ng from1 to 4 carbon atons; and Rl err]
represents ;@"e@éﬁdf Qgg&ﬁggmqutéas g5 %%9%@9%}0%“ ' su %: Stgerd] where Rlerr] is

chosen fromthe roups - Rl err]
r epr esent’s AR BHIAFEGY eé’l‘wl’aﬁ*%ﬂy-r%?@mds of formula Rlerr]
represents a linear or branclle kyl radical having from1 to 4 carbon
atons, a hal oal kyl, al kylaryl, alRylnitroaryl or alkyl hal oar?/I radi cal, and
Ry— N—CH;-CH;-O—CH; R, D
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

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
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Rlerr] represents a hal oal kyl radical, to a process for the
preparati on of these conpounds, and to their use for the preparation of 15

conpourds of fornul a [err] in
which R err] has the same meaning as fn fornula | and X1 and X2

i ndependently represent a hydr ogen, fluorine, chlorine or brom ne
atom tn the case where Rlerr] represents a - COOH group and where

X[ err] represents a chlorine atomin position 4 and X2 represents a

hydr ogen ato the 20 conpound of formula Il is
2-[2-[4-[(4-ch orophenyl ) phenyl nmet hyl ] - 1- pi per azi nyl ] et hoxyl acetic
/ \ O
CH—N N—CH;CH5-0—CH;

In the case where Ry represents a -CONHy, -CN, -COOM or ~COOR3 group, M being

(I11)
CH

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,
5 the compcunds 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
10 name of cetirizine, is described in Canadian patent 1,199,928 and has been
intreoduced 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,
15 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-

20 [2-l4-[bis{4-Ffluorophenyl)methyl]-l-piperazinyllethoxylacetic acid of formula

R

A
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acid of fornula
[err] °

)
(S2]

20

2

a

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,
Rbstract 229 and XvEth 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

formula II with Ry = -CONHp, X1 = -Cl (position 4} and X, = -H). This methyl
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In the case where Rlerr] represents a -CONH err], -CN, -COOM or COCR[err]
greup, ‘M being an al kali nmetal and R err] be| ng an al kyl radi cal
havi ng: from 1 to 4 carbon atoms and where X1 represents a chlorine
atomin position 4 and X2 a hydrogen ‘atom the conpounds of fornula Il are
5 wvaluable intermedi ates for the preparation of
2-[2-F4-](4-chl orophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] acetic
aci d of foreguda vell asathigektetasi@rharwabeutiecaldjycagceptableiysad tdth an
thereof . :norganic base {pota i
2-[2-[ 4 [ (4G or op phefiyl ) p Jpheny! methyl |~ 1-pi per azi nyl] et hosy] aceti ¢ acid
di hydr ocht@srde: sart, whldy OﬂLﬁ,etaa‘V\ﬂ”Y grrviested Btk ABWITiaHter 4 HEScommon
i nt er nat uan&lro&aﬁel&ﬁ cetirizine, is described 10 in Canadi an patent
1,199, 91§ a% %2’ been gﬁg duced as Qﬁrredl cament for the treatnent of
al | er gi ¢ SYndrd §57% 6314t an BT AP oMt HiRdo A d e PRI BRI CWFRT it s,
al | er gi catonpanictkl vyrtthgtic routepfay Ith@JS),repH"‘taltstﬁr ba,2gbel4-km4 ts therapeutic
appl i cat IS, i Jree of side effects
on the c!élﬁ{brrg%mﬁefr \%%gyﬂet%ﬂ gd%t@%ragzsm ?]dm\l/i\é:é Sés{etlct?cer?u%?ded ment al
per f or mafgwirete-or{&f r . D P. TASHKIN et al., Annals of Alergy, Part 11,
59, (1987)%43%(1520 @%%@'ﬂ;ylﬁt 3S - er@@r@éh&ki)p}ﬁﬂMe@nﬂ] “Allergy, Part
11, 59,(1987), 53-57). I'n the case where Rl represents a -COOH group
and Wher BRI AT IOMeRElRebht @stheng its dl“rYF‘ﬁ?ﬁ“rﬁ’émﬁt%rrﬂ PRER368T tiYoR 4, the
conpoundpfceborimibR isl chafraded2zbd-ihbirstds f lauoropherybidit wehylmetnyl]-1-
pi per azi nyILgtho l cetjc acid Cfl forrrul L

p;peAQZLH ano 1s reacted with an a'kall 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,

‘—\
(85}
}a-
]
43
o]
t

8

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.

20 According to that patent, 2-[2-[4-[{4-chlorophenyl)phenylmethyl]-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

25  aqueous, zalcoholic or agquecus—alcoholic medium and with a base or with an
acid, and in that the acid thus obtained is converted, where appropriate,
into its dihydrochleride.

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

30 <chlorophenylipnenylmethyllpiperazine 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

[¥5}
(514

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 dition, giwven the therapeutic value of other compounds of formula II,
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
alkall 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

Ry 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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In the case where Rlerr] represents a -CONH2, -CN, -COOM or -COOR3 group, M

béi ng an al kal i nmetal and R3 being an al kyl radical having from1l1l to 4
carbon atons and where X[err] and X grr] each represent a fluorine
atomin position 4, the conpounds of fornmula Il are valuable 5

internediates for the preparation of 2-[2-[4-[bis(4-fluorophenyl)nethyl]-1-
pi perazi nyl ] et hoxy]acetic acid of fornula IV as well as pharmaceutically
acceptabl e salts.

2-[2-[4-[Bis(4-fluorophenyl)nethyl]-1/pi pergzi nyl]ethoxv]acetic acid

di hydrochl oride is al so kn@gﬁ—ﬂnder t heygommon |nthnat|onaI nane of
ef!etirizine. The use of efletiri‘zine\for the treatﬁent of rhinitis or
rhino-conjunctivitis of allergic origi been suggested in several 10

recent GoMEM4RLCAY ir p_ses(eﬁés{ &r hlarbgdiatodVBetd Yoy -AfEr hean Acadeny of
Al'lergy and | munol ogy, reproduced in J. Allergy Cin. Immunol., 95/1
(1995) , “par t"hore Austt &EPSD 6 FhFhe ‘gro%?\/"(ili“6C8’ﬁgrRéssl FRRh By d&?oegi?nﬁﬁd

ci n|ceuarl£mmymo¢ﬂ)gykyjaaprcniuc&ai i K Abﬁﬁﬂégyhs&aCIJnharIomnmmunbheq alkylNews,
(1994) sugpl ). fabslraczs 428 136, %A? . g 1894 These

conmuni GAtTEHs 7" FRE tate” tHRATT RE1t 7 ARASH Y Ad i §F V4t i on of

ef | etd riazkneinrghtyl provi dehahoet/i ectiive. t iret apewbresehds 4 nebdarent, of

rhinitis,or rhj g@g&ﬂ1tﬂ 55&@ f et ergi L QL. gin. Canadi an pat ent
1,199,918, in tﬂﬁlnane of t 3 E fga.%L descrﬂfes t he synt hesis of

2-[2-14-[(4- chlorophen ghe Inethyk%kl plpera2|nyl]ethoxy]acetlc
acid and its dihydrochloride. EH¥ mRhesi s, (the starting materia
i's 1-[(4-chlorophenyl)phenyl methyl] pi perazi ne, which nay be react ed
wi th nmethyl (2-chloroethoxy)acetate or 2-(2-chloroethoxy)acetamde to form
respect iiviednyi cBOR- rebiadents a —CONHz, -CN, —-COOH, -COOM or -COOR3 group, M being
(Zcf)ﬁp [ 4-L(4:.8ht orophenyl dPRenyd TR ~ublAchArkgyhLg! XYl aGebal Gzons

10 and 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 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

=
197}

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

20 acceptor such as a tertiary crganic base (for example triethylamine) or an

e

norganic base {for example sodium carbonate}. When a large excess of

iperazine (more than three equivalents relative to the [2-haloethoxylmethyl)

’U

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 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
30 +the amine Ffunctions 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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formula Il with Rerr] =-COOCH err], Xerr] = -G (position 4) and X2 =
-H or 2-[2-[4-[(4-

chl orophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] acet am de (conpound of
formula Il with Rerr] = -CO\IH[Err], Xerr] =-d (position 4) and
Xerr] =-H. This methyl ester as well as this acetan de may then be
subjected to hydrol ysis with an inorgani c base (potassium or sodium

hydr oxi déf BEt2%tiper fRef FodPummere PorEd st urhys SireteSHPE BIPeP read [ty

convert ednbsd Qxeetdar iZizRe ARdcdd $nis purgbsBYdioshheed de.
4 .Canadi an Patent 1,320,732, also in the name of the Applicant,

gi ves an 8l terngtdver sﬁn?"ﬁéat‘f} to chogp @ PD"rtefﬁe“gp?]éc’b‘Br‘ﬂilCBh grer

2-[ 2-14- [‘(Jéma(ﬂib@rdmhﬁm)ebﬁlmﬁﬂyimbhyﬂl]a -1, np) pers2etnivied hoxydeaicetf C
acid and its di hydr ch de. According to that patent,

2-[ 2- [3- [C4Chidrop enyffﬁhenylnethyl] 1- pi per azi nyl ] et hoxy] acetic 5 acid
and its dlhydrochlorlde are prepared by a process which is characterized in

that 2-[4-[(4- chl orophenyl ) phenyl net hyl | - 1, razi nyl ] et hanol is
reacted with ap al kéh net al hal oacetate, in / \
R;—N N—CH;CH;-O—CHzR; -~ HN N—CH;-CH;-O—CH; R,

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
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
hydrogenaticn or by hydrolysis by means of a base or an acid, according to
technigques which are well known to those skilled in the art.
153 According te one wvariant, as prctecting group for the amine function, a group

may also be chosen which may be cleaved off under conditions such that, in

ot

-ne 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

20 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\

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

R;

£

Protecting groups which are particularly suitable in this case are forx

N
(o2}

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.

30 In the two preceding ecuations,

e _
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the presence of an alkali netal alkoxide, and in that the alkali netal salt
t hus obt-ained is converted into the corresponding acid and, where
approprd ate, into its dihydrochloride. Canadi an patent 1,317,300, also
in the nane of the Applicant provides ®anot her synthetic 10 process which
makes it possible to prepare 2-[2-[4-[(4-chlorophenyl)phenyl nmethyl]- 1-

pi perazi nyl ] et hoxy]acetic acid and its di hydrochl ori de. According to

t hat patent, By rlegrfﬁﬁts a -CONHy, -CN, -COOH, ~COOM or -COOR3 group, M being an

[ (4-chl or gphenyicphenyl Rptlyld »d-Nixperagt iyl haRMLACLELCs carbofGlsand
its dlhydrochlorlde are prepared by a process which is characterized in
that 2-t22F%-

[ (4- chIorophenyhkpbenyhaeihy&&mirpkpemazhbebﬁthoxykaca%onmkﬁbl@ @sonpound
of fornulg\ Wit 3{ o J Clerr] (position 4) and X2 =
-H) is hydiSFysea” |n a&ué@ﬁs“’él% h%?lc of aaueous- al cohol i ¢ nedi um
and W th a base omswrédreasrtacad alayid ok melkhatrvt hescdeald t hus obtained is
converted, where p 1-nt.0. [0 ride..

2-[2-[4-[(4-chlor aBhe eg%ﬁ%n?ﬂ*ﬁe?ﬁwf ?‘E.g%eril'z’% (rply1 %gt%*m?ﬂm etoni tridé

used as sEEPPRMRFoms, 2 h@&Q§ﬁF¥ﬂr pEyabtdi netkybyitreaetl ay alkylhaloaryl

1-[ (4- chl gy@phenylyphenyl met hyl ] pi perazine with a 20

2- haloethoxyacetonltrlle This reaction is carried out in the presence
of an'fci d accept o7, TSUERES ah2apK&rl TReteal- carbonate, and optionally
in the prﬁE&@Clﬁs*Qfa'@edSlﬂ’ﬁ-l 12 aimuaimqﬁ @hKﬂ}]lvr\eﬂB},ual:ox{lldadicﬁEof Ofo&ﬁ&a%] @rﬁm

the reaction, in.an inert orga Fc solvent such as,_an al co exa
n- but anol >~ ERES C) * °pr EFET aBIYF AF T CCRHSEr atur & R ?pﬁ‘éa? eoﬁl % C8If‘p(i“ﬁ
refl ux tew@enamﬂme:?ZE* @?memn$h@fmnunéasnng derapeutlicc cvsd wgewf Ry

cetirizing and..of, CO%BH’Ld%&er ol A LA 504 %Qt gavetdh‘?p Sufs] d‘\QRl %@?éy sel,

itself the objectlve and un t ook research fes With the aim
devel ém N Foonomicpphy SWWFIEQ—I%CH:%'E giny fewer steDs and starting from the same

2-[ 2-[ 4- [ §A=cbboropheny| Jpbenkseihybd<1: flipesazlmye] £3 hexylRCeidse Agind
and pharnaceutlcally accept abl e salts thereof which would make it possible
t o obt ai nthhi-BIuStr a1 BREEACTY BPARHEIMY Parid POt 8Adi°P° accessi bl e reagent s
and whi chcaspulebrDy £QVerpfeEOW Aevention also relates to the preparation of
compounds of formula IT {or compounds of formulae III and IV in the case
20 where Rq represents a -COCH group) by reaction of a compound of formula I in
which Rs represents a hydrogen atom with a diphenylmethyl halide of formula

VII accexding to the equation:
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30 this compound in a sufficient purity and an econom cally acceptabl e

yi el d. Moreover, for the purpose of sinplifying the industrialization
of the-process, the Applicant set itself the further obj ective of
devel opi ng a synthetic route which niéht have fewer steps than the known
processes. In addition, given the therapeutic value of other
conpounds of formula I'l, such as efletirizine 35 for exanple, it would be
advant age t hese ot her conmpounds to be able to be prepared

accordi ng *c essentially simlar processes.

5 ofisequendly, it is necessary to find precursors which, on the one
hand, nmay the es be prepared readily and economcally, and, on the

ot her hand, y—be converted readily and i hi gh yields into conpounds
of formula I1I. The Applicant has just;discbwered a famly of

conpounds, nanely gsubstikt'uted [£-(1- SIﬁﬂperazimy+%e&@axﬂbmgkhytﬂeqnpounds
whi ch satisfy th|~ obj ective entirely. The /subj ect” of "t he pre%

i nvention is AhHt as novel conpounds, subst ed [2-(1-

pi perazinyl) met hyl conpounds of fornmula

(VII) (1)

CH— N—CH;-CH;-O—CH;R,

| E
XQ
(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;
and

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.

jsi]

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

0 for a period ¢f between a few minutes and several hours at a temperature
between abouf 60 and about 160°C, in an inert solvent chosen from aliphatic
alcchols, aliphatic ketones (for example methyl ethyl ketone), aromatic
hydrocarbons {for example toluene or xylene), aliphatic nifriles {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 e e e,
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[err] i n which 10 Rlerr] represents a -CONH err], -CN,

-CC0OH, ~COOM or -COOR[err] group, Mbeing an al kali nmetal and R3 bei ng
an al kyl radical having from1l to 4 carbon atons; and R2
represents a hydrogen atomor a group’?COR[err] or -Rlerr], where Rerr] is
chosen fromthe groups -OR6 or -R7, in which R err]
represents an allyl or alkylaryl radical, 15 R err]

r epr esentzeagtidmeay otipreang hedcatdiyd ouadirc ahe paviange feforn klkeld metaloon
atonms, a hajigal kyl, al kylaryl, alkylnitroaryl or alkyl hal oaryl radical, and
Rlerr] represents a hal oal kyl radical._ These conpounds may readily be
obt ai ned 4y ‘PEHCEPOFEETea IpF fraRI e Gf TPGAEITd (in which Ry represents a
[err] 28xuh N “oRj clroB? drepiesgniroug, Rysdioged: al i ofetd1 HAUR, voOR] @hr] or
-R[err]j, wher e @Ler,r],_ I s chosen ,frgmthe o

a.kyl radicadi ‘paving frem 1 fo 4 carbon atoms, Xp 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

jay
<

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-
chlorophenyi}phenyimethyl]-1-piperazinylijethoxylacetic acid of formula III.
Thus, for the subsequent conversion of the alkyl 2-[2~([4-[(4-
chlorophenyl)phenyimethyl]-l-piperazinyl]ethoxyjacetate {compound of fermuia
15 II with Ry = -COCR3, X1 = -Cl in position 4 and Xp = ~Hj 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
formuia IIXZ, reference is made to Canadian patent 1,199,918 and for

23 conversion of the 2-[{2-[4-[{4-chlorophenyl)phenylmethyl]-1-

piperazinyllethoxyjacetonitrile (compound of formula II with Ry = -CN, Xq = -
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
25 perforxmed analogously.
The examples which follow 1lllustrate the inventicn without however limiting
it. 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
30 rmagnetic 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.

i
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groups -OR[err] or -Rerr], in which Rerr] represents an allyl or

al kylaryl radical, R err] represents a |linear or branched al kyl

radi cal: havi ng from1l to 4 carbon atons, a hal oal kyl, al kyl aryl,

al kyl ni troaryl or alkyl hal oaryl thdical, and R7 represents a

hal oal kyl, with a substituted [2-ha|oethoxy]nethy| of formula 25

[err] - in which R err] represents a -CONH err], -CN, -COOH, -COOM or
- COOR] er r342yFeip, M bei ng an al kal i metal and R3 being an al kyl

radi cal hamkpge fir Omrlpé%*§o£%&bg@s@1@1@d aid Xk E&ra§§§yn Stibxymetn@l 0geNn

atom Usually, a conmpound of fornmula VI is used whi ch X repreSents a

chl orine or i GOFRBEE oM BTt Ehi's reacti on nay al so be carried out

with the gqrresponw»aga»kzrr@m de. tid chasudd beenrebservwadntiat when X
represents an |od|ne vant ageous to work at fairly | ow

t enper At ut s (bel ovf aﬁﬁ”ﬁ&?wﬁgWéFF ‘§t§%8?t times (2 hours for

exanple).1.1.1.1. 6
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
10 stirrer., 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).

[
(821

7.4 g of 2-12~{l-piperazinyi)ethoxry]acetamide are obtained in the form of a

vellow oil.

|24

ield: 39%.
Mass spectrum: 188 (MHT), 99 (HN(C4Hg)N'=CH,), 44 (CONHy}

1

20 r.1.1.2. {variant).

F

8.6 g (0.1 mol} c¢f piperazine, 15.9% g (0.1 mol) of piperazine
dihydreochloride, 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 o 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

to cool to room temperature, and the two phases are then left to separate out
by settling before separating them. The lower phase (olly phase immiscible
30 with the methyl ethvl ketone) i1s 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
35 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

This Sheet Has Been Replaced

IHATAVA




This reaction is generally carried out by heating to between 30 and
180[err]C, for several hours, in a solvent chosen fromaliphatic

al cohol s, aliphatic ketones (for exanple nethyl ethyl ketone),

aromati c hydrocarbons (for exanple tdfuene or xylene) or alternatively in
water and, in the presence of an acid acceptor such as a tertiary
organic base (for exanple triethylamne) or an 5 inorganic base (for
exanpl e ggefidunPtarbonate). Wen a | arge excess of piperazine (more than

three equwiwakentssy ekat iye 1.0t e [2- badoethoxydmeuhyl) ; is7used, $de

pi perazine itself acts as acl d ‘acce tor and it is not essential to add
an additional aéith dé€epr or->3A/ant dfe i g1t (Enipshi f2PhettndS't
di hydr ochho# isgectmy: alsgo gegyused i n equi vaI ent amount s. In general , in

order to prepare the substituted [2-(1-piperazinyl)-ethoxy]methyl conpounds
of 10~”the invention, it is preferred, for obvious reasons of sinmplicity,
to use th;elm perazPﬂe;—eipd*@zmléae*hoayadétbmi‘xml@h R2 represents a hydrogen

at om QﬁVPr%h?'o%S§ LOYG WM SE LD B OLEET NG Abazine the am ne

functi ons of the piperazi uring this reactl on wth a conventi onal
prot ect i Wghyroaploride, fof “iﬁhPs Vfa@?rctaiﬂ@rﬁol Bl oYdethapel grevientottedpinperazi ne

fromreagkhng R:*Mé%ex Wil theccmerdsofsk fitred GiRHl AwMeor-38c1cAScdiaehaat | ng
group for the amine function, any protecting group known to thosg Igl I | ed
in the and apecharcphis§iprpose iy hEe d8eFotoht to T LRRReTakg, °f ¢

possi bl e 109 GheosE xad1 proat echhn@ogﬂmxpmfutamtvaié e s§arpatinons of: cb:he

ST o etnero1%rd B Aade 8RS SBLOH WYL O GRYRL.ALL. 20GRIANGL40 The

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 fiitrate is concentrated under reduced pressure on a rotary
evapcrator and the residue (oil + solid) is taken up in 50 ml of ethanol.
The mixture is lLeft stirring for 15 minutes. The precipitate formed
(piperazine dihydrochloride) is filtered off anc the filtrate is concentrated
under vacuum at 30°C on a rotary evaporator.

20 The evaporation residue is purified by preparative chromatography on silica
gel (eluent: 94.53/5/C.53 (v/v/v) mixture of dichloromethane/methanol/28% (by
weight) aqueous ammonia solution gradually replaced by an 89/10/1 (v/v/v)
mixture of the same constituents). 4.7 g of 2-(1-
piperazinyl)ethoxyacetonitrile are thus obtained in the form of an orange-

2%  colored cil.

Yield: 27.8%

NMR: §: 2.36 {(4H, m); 2.47 (2H, t, 5.6 Hz); 2.71 (4H, m); T
o 6 Hz), 4.44 , 8. This §
3.6 {2H, t, 5.6 Hz), 4.44 (2H, s} heet 1, eplaced
Mass spectrum: 170 (MHY). I l”/’ll l’l’” llll }'I /”l
30
I.1.3. Methyl 2-{l-piperazinyl)ethoxyacetate.

8.6 g (C.1 mol) of piperazine, 17.7 g (0.1 mol} of piperazine
dihydrochloride, 10.8 ml (0.6 mol) of water and 40 ml of methanol are
introduced into a 250 ml three-necked rcund-bottomed flask fitted with a

35 water-cooled condenser and a mechanical stirrer. The mixture is brought tc a
temperature of 38°C 13.8 g (0.1 mol) of the methyl ester of (2-chlorc-
ethoxry)acetic acid dissolved in 17 ml of methanol are then added dropwise

ovar 35 winutes. The mixture is maintained at 65°C for 48 hours.




20 Anong the nethods of protection which are particularly suitable in this
case, one can use for exanpl e hal oal kyl, al kyl hal oaryl, al kyl aryl,

al kyl ni-troaryl, and al kyl hal oaryl car anat es, am des such as
trifluoroacetam de or alternatively tertiary am nes, such as N-allylam nes
or N al kyl aryl am nes. Wth these groups, the reaction for the
deprotection of the ami ne function of the piperazine 25 may be carried out
by a si ngt& ReEat®nd o8 Eat oyt T TAYHCORRIFAE RGN 2w Thy MyeRGLySiselhy Wiahs
of a basen=ee ;ad‘lacaﬁidi,ve@(.‘a&@rfi;ﬁgréd)ofﬁCh'ﬂﬂé:]lﬁe&ﬂé/@é GR &fRe¥Bld:ciNEWE-t 0 those
skilled |n I he Accordlng to one variant, as rotectlng grou for

the ani né FURtt IPS?ISS ® Folip ey £8P BET 2t Lhose- il eh iy eteaved
of f under0¢ennh&| engshspchiuthdts, pumsidiebg geepanhet e Rbﬁﬂa]:ocfz&phﬁ&ﬁﬂﬁﬁlﬁa

- CONH v d R3
[ \‘ﬁ\tl‘r@éa car’ 336 hmﬁlrl XQI‘QUp Q/ICQ? %ea* me%nano %@J @0

bei ng an aI ky aving fromil to 4 carb ato Shedts| y
with the wedaet)i eavdors depro e?@iillimn ofratippdl 1y rep¢a<m0néy fajﬁ@tq/@h/,’2-t5hév/gr/@ljp

Rlerr] isugenventedhd 850 8o L0 G50UPs, 8NY of Relile S2SE MRCL L Bl 8LM) sy -
acetate are obtained in the form of a colorless oil.
8
10 MMR: §: 2.54 (28, t, 5.6 Hz); 2.60 (4H, m); 2.95 {4H, m):
Hz}; 3.65 {(3H, s); 4.10 (2H, s).

Mass spectrum: 202 (M)

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

15 8.6 g {0.1 mol) of piperazine, 17.7 g {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

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 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

DN
n

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
30 acetate solution. The fracticms 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 ¢ff. The

acidified with 20 ml of a 9N solution c¢f hydrcchloric acid in

(oY)
(_)—'
i
t

I_
¢t
Ia}
jaid
t
2
[ =l
523

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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7 represents a -COOH group, this -COCH group is conserved durlng t he

reaction for deprotection of the am ne function. This reaction is
carried out according to the equation:

[err] 5 Anong t he nethods of'$rotection which are particularly
suitable in this case, one can use for exanpl e al kyl carbanmate groups.

Wth such carboxyl ated groups, the am ne function of the piperazine nay be
depr(n;ectam@otgmm cnloride salts {4 hours at 135°C under 0.1 mbar and then & hours at

150°C under C.1 mbar). 1.4 g of 2-{l-piperazinyl)ethoxyacetic acid
dihydrochloride are thus obtained.

Yield: 12%.

[$23

NMR: 8: Z.36 (2H, t, 4.8 Hz); 3.45 (4H, m); 3.53 (4H, m); 3.88 (2H, t,
£.8 Hzy; 4.09 (2H, s); 10 {iH, bs).
Mass spectrum: 189 (MRT)

Elemental analysis:

Aton o B N
190 % Calculated 36.79 6.95 10.73
& Found 36.57 7.07 10.69
I.2, Preparation of compounds ¢f formula I with Ry = -CHy-CgHgy.
r.z2.1l. 2-(4-Benzyl-il-piperazinyl)ethoxyacetamide.

15 I.2.1.1%1.
8.8 g {0.05 mol} of l-benzylpiperazine, 7.6 g (0.035 mecl} of (2-
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
{1

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

j tY

30 {v/v/v) mixzture of dichlorcmethane/methanol/28% aqueous ammonia). 11.5 g o
a yeliow solid are obtained,
Yield: 82.9%
After recrystallization from ethyl acetate, the 2-{4-benzyl-1-
piperazinyl]ethoxyacetanide 1s obtained in the form of a white solid.
35 Crystallization yield: 81.5%.
WMR: §: 2.40 (8H, m); 2.47 (2H, %, 5.58 Hz}; 3.44 (2H, s);
3.53 (28, %, 5.57 Hz); 3.78 (2%, sy; 7.19 {(1H, s b}:;

7.31-7.22 (58, m}y; 7.34 (1H, bs} . 7T
e —
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heating for several hours in alcoholic or agueous nmediumin the presence of
an 4 norgani c base or by any other conventional nethod known to those
skilled iin the art. 10 In the two precedi ng equations, Rl err]
represents a -CONH err], -CN, -COOH, *FTOOM or -COOR[err] group, M being an
al kal i metal and R err] being an al kyl radical having from1l to 4
carbon-atons; and Rlerr] represents a hydrogen atomor a group
- COR] er r |agF sHRceF Y, 29heé R err] is chosen fromthe groups -OR6 or
-R7, in WycGhok3: 74.6°c, max 78 .RE@€rr] represents an allyl or alkylaryl

rad| cal, R[err] represents a linear or branched al kyl
radi cal HEVTFRY ' 894 Y515 4 carbon atons, a haI oal kyl, al kyl aryl,

al kyl nitroaryl or al kadohal oaryl radiccal, and N R7
represents a hal oal adi cal . The substi tut d .
[ 2- (1- pi per azi nyl )e?%‘o“xyfn@eot hyl cotsdtnds of forsmﬁ‘[g thus prepared find
20 their main val ué asuprecur sorsé¥.02 the prepar.ati on of compounds of
formula Il (or conpounds of formulae Ill and IV in the case where
Rlerr] represents a -COOH group) which may thus be prepared in
sufficient-?ptrd-ty, in an economcally acceptable yield, in fewer steps and

starting g.g ¢ fo.e94Ne csraﬁrebaolrﬁw&;@cmne\m'zc@gre@roggefmls ah @ppygeci abl e
advant age as regards S|npl fyi ng the industrial process and reducing
the prOduttPsn Eestddens C&s@qﬁeﬁﬂy?fﬁ?@“ﬁ? EsERrat a1 %oft AfsBerelat es
to the pr@pgn atdtone afrecontpodnds ofofonoul@ three- neck(a@l’*oﬁﬁkﬂ%ﬂﬂd&aOfJ_ask

f ormul ae and |V in the case where Rerr] represents a - CQOOH grou
reaction oqr“ apconf)ound of “formil a P9  whi"ch® If?[eerr”]l réprésreents a hy ogen
atom w t hisabroughtdipheaydefbt-hybrdrabide aid formmihtaived actorsdiagetratidee

equati ONfor 4 hours. The mixture is allowed to cool to room temperature and 75 ml of
1
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wethyl 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

20 rystallizes are obtained and this product is purified by preparative

7

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

25 acetate, 2-{4-benzyl-l-piperazinyl)ethoxyacetamide is obtained in the form of
a white soilid {crystallization yield: 81.5%).

Analyses: see Example I.2.1.1

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

(o5}
<>

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
35 and is 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

r—: ¥ R Tl TR T
This Shect Has Been Replaced | i3 SHEET HAS BEE
| REPLACED

1l




(1)

w

10

N>
[ &3]

30

[err]

le

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

itrate is concentrated on & rotary evaporator under reduced

th

3

iltered. he T
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) nixture
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 (8K, m); 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.

=

ield: 65%.

ot
i

e
pel
o
N
(A

8 {(8H, m); 2.47 (24, t, 5.87 Hz); 3.44 (2H, s);
3.56 {28, 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

This Sheet Has Been Replaced
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(1) or (I11) or (IV) i n which Rlerr] represents a

-CONH err], -CN, -COOH, -COOMor -COOR err] group, M being an al kal i

metal and R[err] be| ng an al kyl radical having from1l to 4 carbon atons;

and 5 X represents a hal ogen &f om chosen from chlorine, bronine and
i odi ne, Xerr] and X[err] independently represent a hydrogen,
fluorine, chlorine or brom ne atom This reaction is carried out by

reacti ng Hekdiijheayiifethyrtératpeedoforlensnyl apd/k wichhnida@ 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 72 ml of water are added and the methyl ethyl ketone is eliminated on a

w

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

10 preparative chromatography on silica gel {eluent: 95.4/4/0.4 (v/v/v) mixture

7
H

of dichloromethare/methanol/28% aqueous ammecnia solutioni. 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
are recovered in the form of white crystals (crystallization yield: 88%).

15 NMR: 8: 2.41 (4H, m); 2.51 (2H, %); 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: 321 {M¥").
DSC: Onset: 115.09°C, Max: 125
OnseL: 136.04°C, Max: 143.86°C.

20 Rmiemental analysis:

Atom C H N
% Calculated 59.79 7.21 13.07
% Found 59.97 7.47 12,98

25 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
{Z~chlioroethoxy)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

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)
acetonitrile are then added and the mixture is maintained at the reflux

emperature for a further 24 hours. It is allowed to cool to xcom

rl-

temperature and 75 mi of water are then addsed and the methyl ethyl ketone is
P

elininated on a rotary svaporator under reduced pressure. The agueous phase

i)
P

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 £iltrate is concentrated on a rotar evapcrator under reduced pressure.
Y e
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conpound of forrmula | in nolar proportions of between 4:1 and 1:4 for a
peri od of between a few m nutes and several hours at a tenperature

bet ween about 60 and about 160[err]C, in an 10 i nert solvent chosen from
al i phatic al cohols, aliphatic ket ones®(for exanpl e nethyl ethyl

ket one), aromatic hydrocarbons (for exanple toluene or xylene), aliphatic
nitriles (for exanple acetonitrile). It is optionally possible to
carry outVthe peactioh Prermt hédpreseneltahedn vhtirdproduct deceptidied boh as a
tertiary 05980k tvdasorlsk 944 gar&ll giilith efhyl antie) 005 /8M | BOL AANL LS & ( f OT
exanpl e sodi_um car bonat e) his reaction my optlonal y be carried out in

the pr esé‘h%‘élob"f"“%ﬁ‘rai% “ﬁFR‘%HO /FhSt aFueoPYjgEonia solukdon FERYRL ey TEBLRAEY Phe
conpoundssof/cf. orsm:ard |bf(1tlﬂa Mnecbora[eue]méephe@e(raegj ar- LW errp, -CN, -

COOM ar - COOR)| M.being an al | R3 bein Lan. al kyl
radi cal RAViNg “?O’Jdl%g 1Biod S e oV o) bﬁsareﬁ%éf‘i”]edr EhrE&erft® U Eéhl orine
atom in pesidd dhrAdand X2 a hydrogen atonm) are al ready known and their

conver si G B 052:d 23f 43b (4 6Bl ogopheayl kaheryLyeyl; 1o 20

pi per azi nyl | et hoxyl acetlc acid of ‘formu as a ready been described in
aqueOUS, al Cohoprleg 0?.}, i, 5.3 Hz}; 4.45 (2H, S/, 5.07 \ZH, 8); .35 g:)rI, mj .

9 Mass spectrum: 304 (MET).

10
I.4, Preparation of compeounds of formula I with Ry, = -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

15 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.

20  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

25 gel {eluent: %8/2/0.2 (v/v/v) mixture of dichloromethane/methancl/28% agueous
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%).

30 NMR: 3: 3

[t

1. {9H, s); 2.38 (48, m}; 2.49 {2H, t); 3.29 {(4H, m};
3. (2H, t, 5.5 Hz); 3.75 (2H, s); 7.14 (1H, bs); 7.38 (1lE, bs).

L}'l
[ &3}

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

Elemental ana:iysis:

35 Atom C H N
% ulated 54.33 8.77 14.62
% Found 54.173 &.85 14.84
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aqueous-al coholic nmedium and with a base or with an acid. Mreover, the
conpound of formula I'l in which R err] represents a -COOH group and

X err]: represents a chlorine atomin position 4 and X2 a hydrogen
atom is 2-[2-[4-[(4-chl orophenyl)phjeanyl met hyl ] - 1-

pi perazi nyl ] et hoxy]acetic acid of fornmula Ill. 5 Thus, for the subsequent
conversion of the alkyl 2-[2-]4-[(4- chlorophenyl]phenylnethyl] 1-

pi per azinyl fet hoxyraedvare 4 éorpouns tofxveohrp aperpzitiet br Rrbprjlate.

- COOR]| eran] ¢ XK.euot ]"\OE - cbf-pesit bgﬁlr4z-ne 1- ’%ng at‘e -H) . 19r ¢ 2¢d. 117 mol)
2-[4- [(4 chl orQBhen % yhenyl et hyl ] - pi per azi n et hoxy] acet am de

(conpourtd 6f F6 Fagp "r‘i‘llféf‘erler]25*0‘1 2(§|5rr}°l Xf%rSP‘]LJE‘ SEIPoPREY0si ti on
4 and X[®rr} ¢of H)oula@&ﬂmZtc{cﬁu{eﬁbn[d( A0 ml of met’ly1 ethyl ketone are introduced

chlorophenl henyl e pi per.azi acetic acid of formula III,
ref ergncé %(sg%a ely‘to ﬁy naid‘(la?tl Yt g%’?e] T8 ANGTF & “BUHVEPSiEn of

t he 2-[ Zdndefs4- el orwophemida) phienydmret th ]vix;L-re is brought at the reflux
pi per amg&%l@ﬂ%yao@c% AL el pgms;ynq Of1cL0% Tl Bk cshe RLgTL, = - O

X err] E)OSI'[IOI’] , reference 1s made to Canadlan
pat ent 152317 3gociitered phf- t fae CORVAILSI ¢ @fappha}eét ¢y oeonpoards of fornul a

_| |, the PaPERSSr | ﬁ'd@erzfe@EB@ﬁpaéb%hggou§J}é/ residue Tl'sh%aﬁ‘é%aﬁph%slwllm@%ﬁ‘ ol I ow
i1l u Jrate the invention w thout however |imtin In these 15

exanp! es;* “Phefrett iAG* Pornts Hherd et &1 ARY By° rgidf‘F}élroé?ﬁﬁ “4f % cafffi ng
cal ori metyr{dDpSadas) axd tchnbined, tedrpeéﬁtsuaﬂlngﬁﬂq:mem of 1 2@keranhiC/ m n. The

mass specr,me,\ were. recorrg}gdryv\nﬁtﬂ oragl nn| aa v%cea ozl Q 7%& ;rachlg ne. The
nucl ear magne YP6%F €sonance ( spec TR WeT e Fedsr Br uker

machi ne w250 1EE PAL dicpetdipinsil ﬂh@mmaw hg ptaetxfmqtefomwrspdranmeas
i nternal cnyopat ogyggtgagd 51108 g@eme%iwm 8o da0di cakeddhn, [Br5 ) oPpm -

The letters s qr respectlvey|n|catea3|nglet a
doubk2t , (V4¥ fouBE-Ee=dotbdet: 'OéOIfGrLPﬁII‘GE/F ethpnguatt etquegupppaeripeidution and a
mul tipl eraaua-*y replaced by a 97.8/2/0.2 mixture of the same constituents). 25.8 g

cf tert-butyl 4-(2-cyanomethoxyethyl)piperazine-i-carboxylate are obtained in
the form of a yellow o0il.
Yield: 89.2%

20 MNMR in deuterated chloroform:

§: 1.44 {9H, s}; 2.43 {4H, m); 2.62 (2H, t, 5.4 Hz); 3.43 {4B, m);

25 I.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
{0.0417 mol} of methyl {2-chlioroethoxy)acetate, 8.83 ¢ (0.083 mol) of sodium
carponate, 0.025 g of potassiun iodide and 8C ml of toluene are introduced

30 into & 250 ml three-necked round-bottomed flask fitted with a water-coolad
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

35  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 cil are obtained, which product

is purified by preparative chromatography on silica gel (eluent:
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EXAMPLES Exampl e 1. Preparati on of substituted

[ 2- (1- pi perazinyl)ethoxy] met hyl conpounds of 25 formul a
l. P I Preparation of the conmpounds of fornmula | with Rerr]
= -H 1. 1.1. 2-[ 2- (1- Pi p& azi nyl ) et hoxy] acet ani de. 1.1.1.1

A mixture of 13.15 g of (2-chl oroet hoxy) acetam de (0.1 nol) and 43 g of
anhydrous piperazine 30 (0.5 nmol) in 250 m of toluene is introduced into
a round-BertERBet Rrask o Freed W-PHL/A- hatvdriv) mixtugeagifed condenser and a

mechani Gakn Sdrofé@ane HREnEAKYYEE abySe NG ALRE B skhﬁcleﬁf layx éb%qpae@at wﬁ%fé)f
4 hours. . The precipitate forned is flltere of f while hot and the

sol vent "bf‘t’ﬁ’feofl“l"ﬁ S FoevEiorat ed offf of tertgel 4rétiuced pressure to
dr yness methexyeuaponatd Bhxy@ay U parapitid-fi - edobyy16hs airat Qghaphy i8Nthe35
silica gel.. (gl uent, iow4/ 5/1 (v/v/v) of dichloronethane/ met hanol / 28% aqueous

anmoni a sol{ |on)‘**7 4 g of 2-[2-(1-piperazinyl)ethoxy]acetam de are
obt ai nediehdt 8. §2orm of a yell ow oil. Yield: 39% Mass spectrum
188 (MH &GRS ]y a9 LEN(CLer s LH gl )Nl err] =CH err]), 44 (CONHerr])

8: 1.45 (%iH, 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 (MT"}.

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

13 164 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.
20 The mixture is allowed to cool 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 ¢ of crude preduct are obtained, which product
is recrystalliized from 500 ml of ethyl acetate. 219.2 g (81.6%) of ethyl (2-
25 carbamoylmethoexyethyl)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, £, 5.2 Hz); 3.95 (2H, s};
4.1 (28, 9, 7.1 Hz}; 5.72 {i1H, bs); 7.34 (1lH, bs}.
30 Mass spectrum: 260 (MHt).
BSC: Onset 106.5°C. Max: 109%.7°C

Flemental analvsis:

Atom C H N
% Calculated 53.985 8.16 16.20
35 % Found 50.81 8.53 16.09
This Sheet Hag
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10 l.1.1.2. (variant). 8.6 g (0.1 nol) of piperazine,
15.9 g (0.1 nol) of piperazine dihydrochloride, 10.8 m (0.6 nol) of

wat er _.and 86 ml of nethyl ethyl ketone are introduced into a 250 m

t hr ee-necked round- 5 bottomed flask fitted with a water-cool ed condenser
and a nechanical stirrer. The mixture is brought to a tenperature of
65[err]C. 13.8 g (0.1 nol) of (2-chloroethoxy)acetam de are then added
in a sifdgPe*gortion. The mixture is maintained at the tenmperature of

65[ er I‘] Gsf, of g of (Zl@hﬂQBE§qox§h£:emaﬁ(1tc'ér% '1§ rﬁ':'ll) Ovﬁd6tnﬁ GP%I"I*§/O 1991:rgz1ne
tenperature, and the two phases are then to separate out

by
sett i ngbRYBra S fat &% hy Lherd Oii'hsédF‘éi\‘/\éP”*f:ﬂ*?as% (Potd Fophase i-fmy i bl e

with 10 oot:El&Jmth)daaetzhwylZolﬁet@ﬂ&))lm@eréﬁsﬁldtr%&&dzlﬁ%oz5 Hun@fpotetdndl et hyl
ket ong. 'Ehlspll S of ethanol, and is Ieft stlrrlng

for 1% riAutes.  Thé prec?f‘bﬁePa?oo F%m%é%aert ﬁr paFa2ifie arical i diFochit6ri de) i s
filteredistircand fheed ickt tlat ecilsxciomperdtnas edr undenrs eddiCedapioess uoe at

S0[err] Goer to QPu@« Epg,,aray IE:Jvapalr ALl .. 27.9 &Qta«&éﬁl lQw; oi |..arg.obt ai ned

whi ch product I's purif preparative ¢hrohat ogr aphy on Sil7f ca gel
(el uent :£o827 Frghex evrxﬁl«w v) 1P§ xf urfe tefpreBancdi el oddnvetirhibs resthanol / 28%

(wei ght JnaagH00US:AIERN-2 S0kULiOBENAL 8 <ollnf & Qbadafds srom the
pi per azinyl ) et hoxy] acetami de are finally obtained in the formof a

col ot eSS ETATWATER “educed MFapstTr| Yegryiess. Ppg|Rfodect gofained iR [err]:
2. 33 (4Hvamdzat204Ds( 24 sbivent b4 sHEdGry2e BT fdbHrrd) roRiehS. (s Rs)hs 2nbB (2H,
t, 5.53 gj%%Lcarbamoylmethoxyethyl)piperazine—l—carboxylate are obtained,
Yield: 82%.
Mass spectrum: 260 (MET)Y, 212 (Mt - OEt).

s

Potassium 2-(4-carbexyethyi-l-piperazinyl)ethoxyacetate.

2

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

0 ml ¢f ethanrncl are introduced into a 2 1 three-necked round-bottomed flask
20 fitted with a water-cocled condenser and a mechanical stirrer. The mixture
is brought a%t 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 cil

optained is taken up in 300 ml of isopropanol. The salts are filtered off on

N
n

dizalite and the solution is again concentrated on a rotary evaporator under
reduced pressure. The c¢il 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.

30

Example II. Deprotection of substituted [2-{l-piperazinyl)ethoxylmethyl
compounds ¢f formula I in which Ry is other than a hydrogen atom.

I1.2. 2—-{1-Piperazinyl)ethoxyacetanide.
IZ.2.1%. 13.9 g {0.03 mol) of 2-(4-benzyl-l-piperazinyl)ethoxyacetamide

35 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
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20 3.78 (2H, s); 7.18 (1H, bs); 7.53 (1H, bs). Mass
spectrum 188 (MHerr]) l.1.2.

2- (1- Ri perazinyl)ethoxyacetonitrile. 8.6 g (0.1 nol) of piperazine,
15.9 g (0.1 nol) of piperazine di hyd%ochl oride, 0.6 m of water and 25 40
m of ethanol are introduced into a 250 m three-necked round-bottoned
flask.fitted with a wat er - cool ed condenser and a nechanical stirrer.
The mi xtUretsss BroGH 2ot @ Ot Epérzyr eandf again at7@P & £pC.301dir@itgs ( 0.The ol )
of (2-chiieroe! hoxyhaset @piddohl & dbssqlyed kﬂtégemhgjugqt&}.%@%ac@[:@s t.hen,
added dr opwi sg over 15 minutes, The mixture is maintained at 70[err]C for

16 hour SS&9He ™ ThE B8 1 Fatied Vg 81aPAL t oTh 0 b teipeicat ure and i s
t hen coalcederoiraadys icoea hatiicy Theoodltoptirptdated feesmdei S, El‘lgemf)d)‘i\t efed
of f. Jhe fil e .S, concentrated under reduced ressu e

evapor at or a'tbgncfi3 % 5" ege? Ue 3(8? T2 S cﬁtallé"ot akenCup 0‘756 Fr‘f%otff*eseqt ﬁéjnol
The m xtiieh jaryst aullk@a‘t stirring for 15 m nut es. The precipitate formed
(pi per azixpe,di wgsr %blle%bld@)to'%ofsu L &0 a0 frn the caﬁg%lwgw g;iée%aip? .
concentrated under vacuum at 50[err]C on a rotary evapor at

evapor ati*8fP¥esi dude is purified by preparative chromatography on sili ca gel
(eluent: 35 94.5/5/0.5 (v/v/v) mxture of dichloromethane/ nethanol/28% (by
wei ght) agqueous ammo solution gradually replaced by an 89/10/1
(v/vi¥) Hikture ofLr?%eCO;é‘%‘?T@dEo?fsf?Wéﬁg’s)*luﬂRT‘@‘)S‘]I? ~Cefs-

2- (1- pi per.azi.nyl ethoxypasetenhilnickiogredahisg.obt ained in the formof an

- 1 . 0
orange Cé)ldg)rgechoéi mol} of %nezlyg'4—2\Z—'c%é%amoylmethoxyethyl)piperazine-l—

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

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

rotary 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.
20 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.

IT.4.1.

Ny

-{1-Piperazinyl)ethoxyvacetamide.

25 1.4 g {C.005 mol) of tert-butyl 4-{2-carbamoyimethoxyethyl)piperazine-1-
carboxylate prepared in Example I.4.1. and 14 ml of a 3M solution of
hydrochloric acid in ethyl acetate are introduced into a 50 ml three-necked
round-bottomed flask fitted with a water-cooled condenser and a mechanical
stirrer. The mixture is stirred at room temperature for 2 hours. The

30 oprecivitate is filtered off and is washed with ethyl acetate. 1.3 g {100%)}

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

i~

NMR: &: 3. {25, %, 4.7 dHz); 3.49-3.66 {(8H, m); 3.81 (2H, t, 4.7 Hz};
3.87 (2%, sY; 6.2 (5H exchangeable, bm); 7.2-7.7; 10.2,

Mass spectrum: 188 (MEY).

ie)
1

1Z.4.2, 2-{l-piperazinyl)ethoxyacetonitrile.
2.7 g {0.010 mol} of tert-butyl 4-{2-cyanomethoxyethyl)piperazine-1l-

carboxylate prepared in Example 1.4.2. is dissolved in 70 ml of
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NVR: [err]: 2.36 (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 spectrum 170 (MHerr]). 5
l.1.3.. Met hyl 2-(1- pi pera2| nyl ) et hoxyacet at e. 8.6 g (0.1
nol ) of pi perazine, 17.7 g (0.1 nol)2bf piperazi ne di hydrochl oride, 10.8 ni
(0.6 rml) of water and 40 ml of nmethanol are introduced into a 250 m
t hree; necked round-bottoned fl ask fitted wth a water-cool ed

condens et CARF oA HEERakt GaP5 & il riepe—TPREedirRengreoitontt Glight fibtea with a
t enper atvtbl‘t@r-Qfo 039&.codderBel, (Vadogp@hy rOfind:NendBt Va8l sQfrer. 1.7 m1
(2-chl orglp hoxy%}/acetlc acid 10, dissol ved in 17 m of net hanol are then

added dr Brrr 3B hYES . oPheS fstaredils 15 nl fapRtHicREM AR GEFRrr] C
for 48 hmues.ovEhestmxhitee. i sizaticowed of Or08baitQor,00Ha tfefﬂzlﬁfia"ﬁ wreaand the
pi per azi l.ts_which have preci J ated, are filtered % The filtrate is
conce%t rg;t%e Thder= o°° re'gruced pregsgu? RS T &FS aé\%%\ dPatity Taeton

50[ err] @ix8dres griferaZy elibhgwsostl rae telabhned, Wmlcbtf trimetpyoduel icslide

puri fi eds;Ry.prapar aki ve Ghkam 0 | luent: .94 5/5/0.5
(v/ivliv) 15 C%e% ure o%‘[ledlcf\c l%gra%)%g%%%%/ rrér;t ﬁ%éﬁio /28 «é% Wel “ght) be Iéhxt}é%us

anmoni a SoFtI6R ¥r dberalteyreraturey Epf aBerfdhyimayal 503125,@ B leftvkg)stangt ure
of the S@ﬂ‘e_@@.@ﬁl’é taleAd ) cerPeBi e OF 2081INYKE tfidtol are then added and the

10 mixture 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-

15 piperazinyl)ethoxyacetonitrile dihydriodide are obtained in the form of a
yellow sclid.
NMR: O8: 3.88 (i0 H, m); 3.87 {2H, t, 4.9 Hz); 4.57 (2H, s5); 8.8 (2H, bs)
Mass spectrum: 169 {MT ).
Elemental analysis:
20 Atom C 3 N
% Calculated 22.61 4.03 9.89
% Found 22.84 4.14 9.88
IT.4.3. Methyl Z-(l-piperazinyl)ethoxyacetate.

25 2 g (C.0066 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 hydrochloric
acid in ethyl acetate are added in a single portion with stirring. The

30 nmixture is stirred &t 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-
plperazinyli)ethoxyacetate dihvdrochloride are obtained in the form of a

35 beige-colored solild.

NMR: 8: 3.4 {28, t, 4.8 Hz), 3.47-3.65 {8H, m); 3.87 (3H,

W
~
~

3.92 (28, £, 4.8 Ez); 4.21 (2H, s); 10.1 {2H, bs).

Mass spectrum: 202 (M), e
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pi perazi nyl ) et hoxy-acetate are obtained in the formof a colorless oil.

Yiel d: - 48. 6% NVR [err]: 2.54 (2H, t, 5.6 Hz); 2.60 (4H, m; 2.95

(4H, m,; 20 3.58 (2H, t,25.6 Hz); 3.65 (3H, s); 4.10 (2H, s).
Mass spectrum 202 (Merr]) 124 4.

2- (1- Pi perazi nyl ) et hoxyacetic acid. 8.6 g (0.1 nol) of piperazine,

17.7 g (0.1 nol) of piperazine dihydrochloride and 50 ml of water 25 are
introduced into a 100 m three-necked round-bottoned flask fitted with a

wat er - coal.ed. Ee@{ndansﬁrplaﬂgzanmgﬂ%yygééta%l rrer. The mxture is
br ought to a t@n’gerature of 70C. 15, 2 of (2-chl oroethoxyl acetic
acid ar & fheh “A8a888-drSpiesereier 118 ﬁ?%\?ﬁ‘ésam%mﬁ’f?&xéi?%hyllépme*az%‘reohght

to a tenpebatilnes afre8ean fIxSrﬁdJerIRQBamiel&s@ﬁl*\fétdairﬂed @Al of hdtshahenpearat ure
for 27 4 urs...Ihe mxture is allowed to cool to room t era ure_and
the water |sm21va%oprea ed off- %6 tﬁpncéle"r*asK dacey Bress uvraéeﬁn“oﬁ?? nser
evapor ataye. a TieeheviaporHtiroer r sl dieci s 3-@kesplupid: n0501ym?ochlo=~1c0fics:t hanol
and i :ahRed 18 HAC WL B LRI Lo Lar. AR Moutes. AL L tben placedyin an
ice bath and is stirred hour . e precipitate (piperazine

di hydr o BPPHEFTHGRARE F8F tﬂﬁelﬁl%r?ft éréd éHUe’ 11 ghobft hed-SYl apdntorapd

evapor atigdrodificunder s educednpl @SS WRON 3nd Ol YreCVARRL AR 2@k ndOefi ] C.
53 of a yellow oil are obtained. 10 g of this mxture are purified on
130 Y

ofteﬂﬁ%‘eﬁ‘l’lﬁi‘f EFRAO35° 4060 81182 BFUEPBATCR Lo ArFI ety GUEPTRFSY “"WFEh 600
M of wategrcangrédrame W thaaq;uemusﬂ) & M:h;yl 2-\am@rmwn:)eteah@<y&eéwdaon The

fractiong,containing the 2-(1-piperazinyl)ethoxyacetic acid its
g ed and the wat er er "Pe

salt are conbi ned and i's rem)vea tthéret Femdn &‘uced pressure
at 60C owvarallizesotary evaporator. 18.2 g of a m xture cont ai ning white

crystal spandg.an ot l :are. recovygied sThixd «, 4.8 mz); 3.46 (48, m);
15 3.55 (4H, m); 3.91 (2H, t, 4.8 Hz); 4.14 (2H, q, 7.1 Hz);
4.78 (24, s); 10.1 (1H, bs); 12 (18, bs).

Mass spectrum: 216 (Mt').

II.S5. From compounds of formnla I with Ry = -COCEt.

20 II.5.1. 2- (i~

g

iperaziryl)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

N

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

N
(%3]

water-cocled 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,

30 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

3%  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

evaporater and the evaperatlon residue is then taken up in 50 mi of acetone.

The white crystals formed are filtered off and the acetone is evaporated from
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12 m xture is taken up in 75 m of isopropanol and the insoluble
crystals are filtered off. The filtrate is acidified wwth 20 m of a
ON sol,ution of hydrochloric acid in ethanol. The precipitate formed is
filtered off quickly, washed with isbpropanol and dried on a rotary
evapor at or under reduced pressure at 50[err]C. 7.1 g of a white solid
are obtained, which solidis purified by 5 sublimng the amonium

chl ori dehsafti$ g Noes raduckdsPressf@ - ukteriD it Hivar okadnechehi @ hourssdat

150[ er r iGcHp@e Rk frl hca% éanO{he%&wl mrpger@%.nyl ) et hoxyacetic acid

di hydrochl oride are_t obt ai ned leld: 12% NVR [err]:

2.36 (2HPer oty Hgrppptal 45! (AESHyed 3an5H paME )5 58, BAutIR, of PosaEing) ;

4. 09 (2hhyd$)x&c}e0__1n ethanol and tA® nlidthreb$d brought MigHe SRECHS B pek3OudMeberr])

El emaglt 858 %Qx?rlsySI lSOO N]. of water ars added and %%ﬁ:g%}oét %ﬁj evaporated of%@@?gr

6. 95 reduced pressurdf).afB8er which the pH of the mixture is adjusted to 7 with 236
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

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
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.

15 Yield (65%)
Mass spectrum: 189 (vaty, 171 (M-0B), 99 {HN(C4H8)N+=CH2).
Example IIL. Conversion of the group R; of the compounds of formula I into a
carpboxyliic acid group.
20 III.Z%. 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
25 1is 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.

30 Purification:

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

cornditions in 53 ml of a 9/1 {v/v) isopropancl/water mixture. 2 g of

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

93]
|93}
™o

Sublimation: 2 g of finely ground white crystals are placed in a Blichi
sublimator. The apparatus is placed under vacuum (0.2 mmHg) and heated at
- em

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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15 % Found 36. 57 7.07

10..69 - .2, Preparation of conpounds of forrmula I with
Rlerr] =-CHerr]-Cerr]Herr]. l.2. 1.

2- (4- Benzyl - 1- pi per azi nyl ) et hoxyacet &fi de. 1.2.1.1. 20 8.8 g (0.05

nol ) of 1-benzyl piperazine, 7.6 g (0.055 nol) of (2-chloroethoxy)acetan de,
11.7 g. (0.11 nmol) of sodium carbonate, 0.050 g of potassiumiodi de and
44 nl  of iRt byl 3ethyFi ket orie 65 (4H, ane Brasr oziuced 4i.atmx)a 4.00 rdg,t byee- necked
round-bottomed flask,ditted with g;water:gool.gd . condenser and a
mechani cal stirrer. The mXxture i s brought to the reflux tenperature and is
mai nt ai NnEASAEPEHITERt ffefBt ure for 20 hours. The mixture is allowed to cool
to room 2bocdceipebataceraddpp.mM of water are added. The net hyl ethyl
ketoneg is then renoved under ~ =~ reduced pressure on a rotary evaporator.
The aquedud PhEsEei SRR ExE raetedetit™h?2 ™ 8 “AFer:  TheoPE ifcHPOr omet hane.
The or gambmphasesbarghtonbii ned sand iat & ves hed Mkiheodd 1 s6d: usatpirakad
ammoni umchl.orj de gol ution. The.salution is dried over sodium aul phat e and
then filtered and = -concentrated undér T8aIcEa Pra8sdPe* sy s rotary
evapor at gressige 5 §0°6f and hewrvapptatibi clesB8ie v ytskal hpzessare obt ai ned, and
thi's oi | sis.RUEidi edrhy,, rat Lye chrgnat i) Lea gel

(eluent: 9 /%?%% (v/q\t%/ i/%{t‘raﬁpgt%ré %1'?7 %iogﬁor(rgg%?%anpg?%géhgnoﬁol 28%%raaueous
ammoni’a) FOYEE 5 The salfsofiey TyEiqredy o6l andl B fobtratneg. concentrgtefichn 82. 9%
After reebystabldpzaiidNuide@mveiciylatacetat £, bh&n orange-colored oil are

2-(4- benzg:l -;1;Qi pgg’izi nyl)ethoxyacetanm de is 35 obtained in the formof a
white soffd ™% “eryStalis SatF ol yiet Q™ &F 8ggtone 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
15 obtained in the form of a brown cil.
NMR: O8: 2.3% {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 spectrum: 279 (MHT).

DSC: Onset 23

W

L05°C, Max: 237.7°C

20 Elemental analysis:

Atom C H N
% Calculated 51.2% 6.89 7.98
% Found 51.38 7.1€ 7.94
25 III..L.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

{1
<

filtered 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

35 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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13 NVR [err]: 2.40 (8H m; 2.47 (2H t, 5.58 Hz); 3.44 (2H s);
3.53 (2H, t,. 5.57 Hz); 3.78 (2H, s); 7.19 (1H, s b);

7.31-7,22 (5H, m; 7.34 (1H, bs). Mass spectrum 277 (Merr]). 5 DSC
Onset 74.6[err]C. Max 78.6[err]C. 27 El enent al anal ysi s:
At om C H N %
Cal cul at ed 64. 95 8. 36 15. 15
% Found **I-2. 653tpp hydrolysis and gepp@tection. 15. 10 10 |.2.1.2.

8.8 g (0105 mob)z0f ndr) b@ﬁzﬁélvglﬁﬁg/azd Ng.c al'gan@)ygmétgoQ;é%hgp}lp)inLtazine—l—
(2-1 odo- et hox QQLaCEt amde, 11.7

carpo ate prepared in Exag%le 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 Blichi sublimator. The
apparatus is placed under wvacuum (0.3 mmHg) and heated at 150°C for 8 hours.
10 800 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£,

15 Example IV. Preparation of the compounds of formula II.
Iv.1. From (4-chlorophenyl)phenylmethane chloxide.
Iv.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)
20 of 2-(l-piperazinyl)ethoxyacetamide prepared in Example I.1.l1. 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.
25 The residue is taken up in 25 ml of water. The pH of the sclution is brought
to 14 with 1K NaOE solution. The mixture is then extracted with 2 x 25 ml of
dichleoromethane. 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
30  a brown oll are obtained, which product is purified by preparative
chromatography on silica gel {eluent: 98/2/0.2 (v/v/v) mixture of
dichloromethane/methancl/28% aqueous ammonia sclution followed by a 97/3
v} dichloromethane/methanol mixture). 3.2 g (82.5%) of 2-[{4-[(4-

chlorophenyl)phenyimethyl)-l-piperazinyi]ethoxylacetamide are obtained in the

W
o

form of a colorless oil which c¢rystallizes.
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(0.11 nol) of sodium carbonate and 44 m of nethyl ethyl ketone are
introduced into a 100 m t hr ee- necked round-bottoned fl ask equi pped
with a water-cool ed condenser and a nechanical 15 stirrer. The m xture is
brought to the reflux tenperature ant®is nmaintained at this

tenperature for 4 hours. The mxture is allowed to cool to roomtenperature

and 75 m of wat er are added. The nethyl ethyl ketone is then renoved
under reduéett pregsifel‘on!aohberapyeryl) rheay st hation PithEa dgubtbopasetics
t hen extracted w th;d5 and then 50 m of dichl oronet hane. The organic

phases are conbined and are dried over sodium sul phate and then filtered
and 20 ‘tonfehtrat &4t urftfef ¢ TRATRBACHI BRI ThaRe Chtdrifeevidpdrator. 14.5 g

of an orange-wal os@otidsium 2- \Wﬁi ear&nyﬁixak;*d@esenaw Lhted redband this
pr odugct | )

C urd fied by
(el uent:” %B iAo frfv]/rg/“v? ‘t uFe gfjg di*c 1 or 0 Ct“ﬁ%rfé’)‘ﬂ%ﬁ?ﬁ’h%‘te%%ﬂ?séqueous
anmoni a g@l*a@nomhfa)hﬂamxedowaac@@eﬁ#e@/ Aol a( wdonbndcam setivre: .of Thehelisaire

cONSUI L UaNbsdud2ad oGevv coll 0002 O 2 MELLOW 2PL A, Lpal |y phtal ned.

After recrystallization from ethyl acetate, 2-(4-
- pi per aZtYPIETROX A et RITP A T 5° Gﬁtﬁﬁﬁé@eldno%%éfff%r Pﬁ’fdf— %9 WA tiekeplnlgce

(CrySt alddazatd @Rcwn sor1d @b kiakBl-19%Wn 50 ml oANAkYSES ’T"les%%u@ﬁﬁnPAa%e al’gi ind.
2-(4-Benzyl - 1- pi per azi nyl ) et hoxyacetonitrile. 30 (0.05

1.

rml ) 18f EHRMZVE pf pEraZivne, CBE S 17 085 Rbrategfon a rotary evaporat 0“ u" er
(2-chl Orﬁkdebétﬂ)by)eﬁeﬁﬁbonl"tdélﬂe%,.ail (Brd@m solld(Q..slﬂc%Bh)p af =odi wWn eatdonat e,
0.5 g of_ potass i.odi de_and _50n1 f th | . ketone are

i nt roducer% |¥ r%05 * Ao thigerh&é qul roundgb'%t? 4 o F1 AP (Ted with a
wat er - cdufi'iedcnlorlv condendericand demechare dalthsbi ¢xtea¢teﬂih®ttheirpeﬁatmir ef of

the m Xtéﬂhﬁléf%m@&ﬂﬁﬁlht ﬂﬁg gggggié]pgé§ﬂgdaié;combined, dried over sodium
15 sulphate, filtered and concentrated under vacuum at 50°C. 9.5 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. 4.8 ml of concentrated
{37%) HCL are added., The acelone is evaporated c¢ff on a rotary evaporator

20  under reducsd orebsare 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

25 the form ¢f a white solid.

v.2. From bis{4-flacrophenyl)methane chloride.
V.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

{a}
<o

{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 ml of

[oH
&2

water and 100 ml of dichloromethane. 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
dichloromethane., The organic phases are combined, washed w1+Q\saturaued
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This Sheet Has Been Replaced [ REPLACED

MU i

et e ki e i 5 1




mai nt ai ned for 24 hours. The m xture is next allowed to cool to room
tenperature and is then 35 diluted with 50 mMl of water and the nethyl
ethyl _ketone is elimnated on a rotary evaporator under reduced
pressure The aqueous phase is extratted with 2 x 50 m of dichl oronethane
and the organi c phases are conbi ned. They are dried over sodium sul phate
and are then filtered. The filtrate is concentrated on a rotary
evapor at el s deroridgusadt prres dures dvprorgprgbium sulphate, filtered and
14 conBerQWes Qhl aazro@aﬂpte@éﬁb@gtoﬁ”@{q} er del§tg be PYLifed by .
preparative, chronatography on silica g (eluent: 97.8/2/0.2 (v/v/v)
mi xt ur e BF2EHEhI BHERebTRSHEY et Pt 92 BYoraquRsts” a somagooraphyg oy st gigr. 8. 4
(64 Q%e*ofe_&"fé* engyl/o Lz m,pe/r;az+1mh}@tohoageac&toagtrta%%ﬁ‘etaalemgbésal ned in
the for mG an .orange:col ored oil . in dez‘,‘t erated chl orof orm
[err]? Qrﬁm(%li‘rm?ﬁla S50 282 Ja”ﬁ" 6§pﬁffc b3’ A47°( 5H/ Vs, (v/v/v] mixture
3. 61 (2HI the 5ab¥ ddzptithedids)(2H;.559;(63.28 (HH2- [Ff}[bls 4-£1MBERshaPRChd L ]-259

(h4 err] )1—piperazinyl]ethoxy)acetamide are obtained in the form of an orange-cclored

2
=

10 1v.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-{ iperazinyl)ethoxyacetate and 100 nl 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

15 reflux for 10 nours, and is then allowed to cocl to rocm 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

20 concentrated under wacuum at 50°C., The cil 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:

25 89/1C/1 f{v/v/v} mizxture of dichloromethane/methancl/28% aqueous ammonia
sociuticn gradually replaced by a 78/203/2 {(v/v/v) mixture 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.

30 IV.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

35 cendenser and a magnetic stirrer, The mixture 1s 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

t

taken up in 25 ml of water and 50 ml of dichloromethane. The pH of the
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10 1.2.3. Met hyl 2-(4-benzyl - 1- pi perazi nyl ) et hoxyacet at e. 10
g:(0.057 nol) of 1-benzylpiperazine, 9.52 g (1.1 eq.) of nethyl

(2-chl oro- et hoxy) acetate, 13.23 g (2.2 eq.) of sodiumcarbonate, 0.4 g
of potassiumiodide and 100 ml of toluene are introduced into a 250 m
t hr ee- necked round-bottoned flask fitted with a water-cool ed condenser and
a . mechanical stirrer. The mxture is heated at 100[err]C for 36 hours.
The m xtgrecussphirert ialroverd 16 14twitboDl NaeHE mobritenpehataryenignghas@0isd of
vater areoLhieasadded:and.dhe. of 98010 ANB3E.d Su recxIERAIAN o Ul Akried
settling. The organic phase Is washed 1060 wat er an

sat ur at €8t sedrui Ehl oF dderloopuathere. | The srepmiiedhosey asedicuknsdl M‘P@Péd and

then filtered-apled s0aiGONGEHEIRAL &40 §OLAr Y LVARAL AN sl @Ee reduced
pressure, 18.8 g of a brown oil are obt ai ned, whi ch product is

puri f1 ed-byFJ5Fepdr S03PE-EHEONG BgTHPRY BAPZIFPTa geq ¢ el®uéhtd °§oa v§8- 4y
1/0.1 (wiv/ange sbpdidee obhidci ehddaronat bmﬁﬁa@tobmbéz&%aqmemﬁa;oaﬁamm

S0 Ut 0 11cn ol 0,13 05adygld . rophaced. by 2, 9% 2L8LG:R.pa ure of the

2-(4- bem@yhan_blpifp’elaazaqmylénetbhm(yabettlan grafe obt @pheckd by t2h5 fedh e of an

l d oJ*resaeo tu % .2 °o
(2)I’ 299?2—&(3 pfngm:g;?tuﬁz;)& 5o I(l ﬁ gé% Qr5CSQ % NM%B&%”] f (;l_@g[tb£§? 84 HZ)

3 641¢ 3H! Jgr)ophma@g“emWl@ypwp*zel%htmy)acetamq\mgge s@ﬁéweerﬁn 5be forperr])

. 3. of a colorideePar abi@ncofsceonpesnds of formula 1 with Rerr] =
COOCH[err] Cerr]Herr]

e
e

I
e

o

e

1aced

" A




30 1.3.1. Benzyl

4- ('2- car bamoyl net hoxyet hyl ) pi per azi ne- 1- car boxyl at e. 6.6 g (0.03 nol)
of benzyl piperazine-1-carboxylate, 7.6 g (0.033 nol) of

(2-i odoet hoxy) acetanide, 7 g (0.066 mdl) of sodium carbonate and 33 m of
met hyl ethyl ketone are introduced into a 100 m three-necked
round-sbottonmed flask fitted with a water-cool ed condenser and a
mechani c&P*<Pirrer. The mixture is brought to the reflux tenperature and is

35 mai ntai neghiat i fties tzer(p%l%teuézentrp)re‘f'gomyé'%yl-r%pg&r?&gug f8§mé’l| lowned to

cool to room t enperature, then 75 of water are adde d the

net hyl ethyl ketone is elimn on a rotary evaporator under
reduced pressure. The aqueoug phas® is extracted with 75 and then 50
m of dichloromet hane &yd—tie orgamne—ﬂmgsqgi te—ngn-RonbldéH They are
dried over 15

sodi um sul phate and then filt and the filtrate is concentrated on a
rotary evapor at oriduRged reduced pressure. 9.4 g of a beige-colored

solid are obtalned whi ch product is purlfled preparative
chr omat ogr aphy onIsFFPEESYal *(EilBm ~“95 ~8P%0 é)oﬁv?ﬁll‘(i?‘??mi frpe Bheing
di chl ér oretdiansl metdiarod /528% AGUEO WS K ANEBRIA1 SOhihd @AY 17td 0c£49.9% of a
white SOL%&RS; and
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,
19 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.

5 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)ethoxyacetonitrile,

20 methyl 2-{i-piperazinyl)ethoxyacetate, \\\\\‘\\\\\\\
ethyl 2-{l-piperazinyl)ethoxyacetate, / /II/II I
2-{4-benzyl-1-piperazinyl)ethcxyacetamide, * c////IL//III////I/l///II/
2-{4-benzyl-l-piperazinyl)ethoxyacetonitrile, "o *

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

Ny
{3

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-{Z-methoxyca rbonylmethoxyethyl})piperazine-l-carboxylate,
3¢ ethyl 4—(2—carbamoylmethoxyetnyl)plpera21ne—L—carboxylate, and

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

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

1, characterized in that the protecting group for the amine function Ro

LTI




5 are obtained, 7.5 g of which are recrystallized from34 nml of acetone.
6.6 g of benzyl 4-(2- car banoyl net hoxyet hyl ) pi perazi ne- 1-carboxyl ate
are recovered in the formof white cr3\éstal S (crystallization yield:
88% . . NVR: 6: 2.41 (4H, m; 2.5T°(2H, t); 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. 10 Mass spectrum 321 (Merr]). DSC. Onset: 115.09[err]C,

Max: 125. 46[ ef ] €*hear or branchgqgathyl 1gbameter §]oCp MEkny F481 865€.4 carbon

El ement al anatysi 8r an alkylaryl group. At om C

H 4 Process ¥ tA prevarats . % Cal cul at ed, _ 59.79

7 21 . T3f%f7° ¢ preparation of substltugngéafﬁ}—plpera21nyl)ggnogy]_

7. 47 methyl 4@p@8nds of forkuld 2. Benzyl

4- (2- gyanonet hoxyet hyl ) pi per azi ne- 1-carboxyl at e. 6.4 g (0.029 nol) of
benzyl pi perazi ne-1-carboxyl at .8 g (0.0319 nol) of (2- 20

chl or oet hoxy) acetonitrile, 6./§ g (Q. 0638 nol) of sodium carbonate, 20 ng of

pot assi um i odi de and-3z m  of ISE'JU yl~ ke are introduced into
ﬂ{;ﬁfg%lg fi Ft?%ng th a water-cool ed

a 100 m three-necked r&und-w

condenser and a nechani cal st . This mxture is mai nt ai ned at the

reflux tenperature (80[err]C for 20 hours. 1.7 g (0.0145 nol) of (2-

chl oroet hoxy) acetonitrile are then added and the m xture is maintained at

the reflux 25 tehp&rature for a further 24 hours. It is allowed to cool to

room tenperature @ndedsBht Ok -conr,, -cN, -cooH, -COOM or -COOR3 group, M being

an alkali metal and R3y being an alkyl radical having frem 1 to 4

10 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
15 carbon atoms, a haloalkyl, alkylaryl, alkylnitroaryl or
aikylhaloaryl radical, and
R; represents a haloalkyl radical,
characterized in that a piperazine of formula ————
/N AR o
R;—N NH W) S S e o -
__/
in which Ry represents a hydrogen atom or a group -CORy4 oxr -Rg,
20 where Ry is chosen from the groups -ORg or -R;, 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
25 Ry represents a haloalkyl radical,
is reacted with a substituted {2-haloethoxylmethyl of formula
X—CHZ—CHZ—O‘-CHZ—R1 (VI)
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
30 carbon atoms and X represents a halogen atom.
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wat er are then added and the nethyl ethyl ketone is elimnated on a rotary

evapor at or under reduced pressure. The aqueous phase is extracted with
75 and_then 50 ml of dichloromethane. The organi ¢ phases are conbi ned
and are dried over sodium sul phate. Ffe mixture is filtered and the

filtrate is concentrated on a rotary evaporator under reduced pressure.
10.5 g of a 30 dark brown |iquid are obtained, which product is purified
by preparative chromatography on silica gel (eluent: 99/1/0.1 (v/v/v)
mxture of dbchlaromeibang pRLhanol) 8% a0UeoLS: in wraBTRMA AL Uelen
gradually replaced by a 98/2/0.1 mixture of the sane constituénts 7. 349
(83% of benf??“ﬁe(?ﬂeyéﬁbﬁﬁvh@?%éﬁﬁ?F}pF%@Fazrﬁ@ 1- car boxyl at e are
obtained in the fornrof a yeIIow I|qU|d 35 NWR [err] 2.39 (4H
n); 2.54 (2H, .5 Hz 3.3 63 (2H, t,
£ 45 (2H-°%e)° 507 (“ﬂH*“’se)l h@f 85 c’(*PB‘H“S ) and > Chai%ts% sﬁé*cffr (et 3*61&

(hﬁﬁ[err] ). protecting group for the amine function Ry is a l‘near or brandfed alkyl
CA@BU ea*bewgtg%ro'a}:t n3D: ﬂogfl_ gornnpoun Se, O%a’i Q0K % an t@yllg[ref o]roup
-carbanDyInethoxyethyl)prperazrne 1- carboxylate

7. Usa of substituted [2-{l-piperazinyl)ethoxylmethyl compounds ¢f formula

/ N\

R;—N N—CH;CH;O—CH; R, (

b

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

T
£

Ro represents & hydrogen atom,
2 S g

for the preparation of compounds of formula

CH N——CH CH;-O—CH; R,

in which Ry has the same meaning as above in formula (I) and X; and Xp
20 independently represent a hydrogen, f£luorine, chlorine and/or bromine

atom, by reaction with a diphenylmethyl halide of formula

This Sheet Has Been Rep
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5.6 g (0.03 nol) of tert-butyl piperazine-1-carboxylate, 7.6 g (0.033 nol)
of -(2- - i odoet hoxy)acetam de, 7 g (0.066 nol) of sodium carbonate and
28 m of nethyl ethyl ketone 5 are introduced into a 100 m three-necked
round-bottomed flask fitted with a watter-cool ed condenser and a
mechani cal stirrer. The m xture is maintained at the reflux tenperature for
2 Lhours. It is allowed to cool to roomtenperature and 75 m of water
are then added and the met hyl ethyl ketone is elimnated on a rotary
evapor ator under reduced pressure. gueous phase is extracted with
2 x 50 m of dichloronethane. The/organic phases are conbined, 10 washed
with 40 m of saturated aqueous awygoni um chl oride solution, dried over

sodi um sul phate, filtered and\’conéentrated on a rotary evaporator
under reduced pressure. 9.7 g of a pal e yell ow solid are obtai ned,

whi ch product is purified by preparative ﬁthgatographyuan> silica gel
(eluent: 98/2/0.2 (v/v/v) mxture of divg or onret hane/ net hanol / 28% aqueous
anmoni a solution). 7.8 g (90.5% of ite solid are obtained, 7.7 g of
which are recrystallized 15 from of acetone. 6.35 g of tert-butyl
4- (2- car banoyl met hoxyet hyl ) pi per carboxylate are finally
obtained in the formof white crys} crystallization yield: 82.5%.

NVR [err]: 1.39 (9H, s); 2.38 (4H 2.49 (2H, t); 3.29 (4H, m;

3.55 (2H, t, 5.5 Hz); 3.75 (2H, s)2 7.14 (1H, bs); 7.38 (1H, bs). Mass
spectrum 287,(:Mi@kr") re?QsENset HA9CHenl 8o Chod@XircklniPCine, brodEhengnt al H

anal ysi s: o ] ] . Atom , C . i -
N iodine anc%x(gaef%f(%‘tnélae the same meagjng4s above in formula ISLI-,77
14. 62 % Found 54.73 8. 95
14. 84 258. Process for the preparation of compounds of formula
5
XZf:::;
CH—N N—CH;CH;-0—CH; R, (I1)
X2
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)

R;——N N‘-—CHZ—CHZ—O——‘CHZ—'R1

in which

THIS
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1.4 2. Tert-butyl 4-(2-cyanonet hoxyethyl) pi perazi ne-1-carboxyl at e.
(0.107 nol) of tert-butyl piperazine-1-carboxylate, 14.12 g (0.117

mol ) of (2-° chl or oet hoxy) acetonitrile, 25.04 g (0.235 nol) of sodium

carborfate, 0.075 g of potassiumi odi d& and 100 m of nmethyl ethyl

ketone are introduced into a 250 m three-necked round-bottomed 30 flask

fitted with a water-cool ed condenser and a nechanical stirrer. The m xture

i s brought at Ry trlaererseﬁt:ux; temper atur e-cbor, ZBOdMJUf S-codie gabudt, UK @i fg

al l onwed to cool an e Its are red of f he oLvents

are evapor at ed of? g%f?%?g$§a§€a Orars dhﬁéK <§ﬁéedaVln ¥ % The

resi due i s taken @pbon AB@sn of water and is extracted mnth 200 and t hen

100 m of is QLQthrqnet$ag§wmlﬂ@mg§gaﬁh§mpQ§g§§m@ge conbi ned, dried over

sodi um sul phate, filtered and 3 ancentrated on a rotary evaporator under

reduced pressure. 30.5 g of a b ‘ Qred oil are obt ai ned, which

product is purified by preparativg at ography on silica gel (eluent:

di chl oronet hane, and then a 98. 9/ (v/vlv) mxture of

di chl or onet hane/ net hanol / 28% \ gus ammoni a sol ution gradual ly

replaced by a 97.8/2/0.2 m xture of the\sane

17 constituents). 25.8 g of tert-gu4x? (VII)

4- (2- cyanonet hoxyet hyl ) pi per azi ne- 1- car foxyl ate are

w

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.

10 9. 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

(oY
w,
)
¢t
9
3
&)
[t

a group -CORy or -Rg, where Rgq 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
23 alkylhaloaryl radical, and

R; represents a haloalkyl radical.

10. Use of the compounds of formula

A
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obtained in the formof a yellow oil. Yield: 89.2% NVR in

deuterated chloroform 5 [err]: 1.44 (9H, s); 2.43 (4H, m; 2.62
(2H, t, 5.4 Hz); 3.43 (4H m; 3.71 (2H, t, 5.4 Hz); 4.28
(2H, s). Mass spectrum 269 (M#%r]). 4. 3.

Tert-butyl 4-(2- nethoxycarbonylnethoxyethyl)plpera2|ne 1- carboxyl ate. 10
7.06 g (0.0379 nol) _of -butyl piperazine-1-carboxylate, 6.35 g (0.0417
nol ) of methyl (2- Qroet hoxy) acetate, 8.83 g (0.083 nol) of sodium

carbonate, 0.025 g of um i odi de and 80 m of toluene are

i ntroduced into a 250 yee- necked round-bottoned flask fitted with a
wat er - cool ed condenser\and{a nechgnical stirrer. The m xture is brought at
t he refl ux tenperature\for 78 houks. The mixture is allowed to cool to
roomtenperature and the salgg-aye 15 iltegedogts _'ﬂ@{h;{trate (11§ washed
with 2 x 50 m of water. Thg aquegus p?ase |52ext?acted 50 m of
di chl oronet hane. The o c phas e conbi ned and are drled over sodium

tered and the filtrate is concentrated on a
reduced pressure. 12.72 g of a brown-col ored
oil are obtained, whig duct is purified by preparative

chromat ography on skLica—gél (eluent: dichloronmethane and then a 98.9/1/0.1
20 (v/v/v) mxture of dichloronethane/ et hanol /28% aqueous ammoni a
solution, and then a 97.2/2/0.2 mxture of the sanme constituents. 7.2
g of tert-butyl 4-(2-

sul phate. The m xture
rotary evaporator undg

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

n

atoms 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.

[}

1. Use of the compcounds of formula

X,

4

’ \ {IT)

N—CH;-CH;-O—CH;R,

in which Ry represents a -CONHp, -CN, -COOM cr -CCOR3 group, M being an
15 alkali metal and Rz being an alkyl radical having from 1 to 4 carbon
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

W “‘\s\ii\\\\\\\\\\\\\\\\ip\\a\c\e T




met hoxycar bonyl net hoxyet hyl ) -pi perazine- 1 -carboxylate are obtained in

the formof .a yell ow oi | . Yield: 62.8% 25 NMR (in deuterated

chloroforn) [err]: 1.45 9H, s); 2.45 (4H, m); 2.63 (2H t,
5.6 HZ); 3.43 (4H, n; 373,68 (2H, t, 5.6 Hz); 3.74 (3H s);
4.10 (-2H, s) Mass spectrum 302 (Merr]). 30 1.5.

Preparsati on of conpounds of forrmula I with Rlerr] = -COCEt. l.5.1

Et hyl 4-(2- cafftravsy| Ferhodyethyh)givperiazhneclrganboxyl &ti@g an acid ©b.4d. 1.
164 g (1.04 griyd. of ethyl piperazinecarboxylate, 156.9 g (1.14 nol) of
(2-chl oroet hoxy) acetam de, 241.7 g (2.28 nol) of sodium carbonate, 1 g of
potassiumiodide and 35 200 ml of toluene are introduced into a 2 1

t hree- necked round-bottoned flask fitted with a wat er - cool ed condenser
and a nechanical stirrer. The m xture is brought at the refl ux

tenperature for 3 hours 30. The mxture is allowed to cool to 50C, and 200
m of i sopropanol are added. The reaction mxture is filtered and the
filtration residue is washed with 150 m of

KIS GHEXT HAS BEEW
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18 isoﬁ?opanol. The filtrate is concentrated on a rotary evaporator
under teduced pressure. 277.2 g of crude product are obtained, which
prodqgt'is recrystallized from500 m of ethyl acetate. 219.2 ¢
(81.6% of ,ethyl (2-carbanoyl net hoxyethyl ) pi perazi ne-1-carboxylate are

obt aizned in the formof a white solid. 5 NVR [err]: 1.24 (3H t,
7.05 %z P*BSRMUE (4H, m); 2.57 (2H, t, 5.2 Hz); 3.44 (4H,
m, 3. G&CQQﬂ,suEstiEtuZe&'iZ[k}{13p9;_l§ex(agﬂxy=l$%‘éhoxv}methyl compounds 4.1 (2H 9, 7.1
Hz); 5.72 (1H, bs); 7.34 (1H, bs). Mass spectrum 260 (MHerr]).

DSC. Onset 106.5[err]C. Max: 109.7[err]C 10 El enental anal ysis:

At om The present invent@on relates to novel sub$tituted [2—(1—piperazinym)—

Wbcalcuuggggﬂnetmn o295 o . . 8.16 16. 20
% Found ©70%Y- MERAYE CONRRREH of rormuid 8. 53 16.09 15
l.5.1. 2. 15.13 g of (2-chl oroethoxy)acetam de (0.11 nol), 14.6 m of

et hyl pi perazi ne carboxylat%/tﬁfb\

R—N N—CH; CH;O—CH; R, (D)

Z

in which

Ry represents a -CONHp, -CN, -COCH, -COOM or -COOR3 group, M being

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

atcms; and

R, represents a hydrcgen atom or a group -COR, or -Rz, where Ry is

chossn 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 alkylhalocaryl

radical, and

R represents a haloalkyl radical,

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

preparation of compounds which are themselves valuable intermediates for the

preparation of 2-[{2-[4-{{4-chlcrophenyl)phenylmethyl]-1-piperazinyl]ethoxy]-

acetic acid or 2-[(2-[4~[bis({4-fluorcophenylimethyl]-1-piperazinyl]ethoxy]-

acetic acid and/or vharmaceutically acceptable salts thereof.



mol ), 23. 3 jﬁ'éf sodi um carbonate (0.22 nol) and 1.0 g of potassium i odide
in 25 mibgP PEPuene are introduced into a round-bottonmed flask fitted
with a water-cool ed condenser and a mechani cal stirrer. The m xture

i s heat étbvelfsubstiutedf(Rk piperasiyitthoy]diahyl4omperrsisand i s al |l owed 20 to cool
to roomdﬁaﬁpﬁbﬁre. The reaction is continued, still with stirring, for a
further ours. 100 ml of isopropanol are added and the solid

mat er i alTefrorsepidingentiopirkiates ¢l nevef comuerinds, substisnizd f3-(i-pirepapyieftasyinetyh t he
filtrat golpdehdd §M4aREH Pressure to dryness. The product obt ai ned after
evaporation of the solvents i rystallized fromtoluene. 21.35 g of

et hyl 4-(2- car banoyl net/hoxyet hyl ) pi per azi ne- 1- car boxyl ate are

obtained. 25 Yield: 82% Mas Sy spe&ty L yha,_ 260 (dm_L_ r]),m214 (Merr] -
CEt ) . |.5.2. N pota siu?néigztt%?%? % @

(4- car boxyet hyl - 1- pi per azi nyl\ et hgxyacet at e. 200 g (0.77 nol) of ethyl
4- ( 2- car banoyl net hoxyet hyl ) pi per azi ne- 1-carboxyl ate prepared in 30 Exanple
1.5.15, idlhich g (3.86 nmol) of potassi um hydroxi de and 800 m of ethanol are

i nt roduced into.a 2 hr eg-n d - I i W th a
wat er - cool ed ROFEERERF 2ak N%Ig, T, (r?rgéﬁa'nclr cai ggﬁéfg}”&gﬁeﬁ?ﬁ )1(1% S%tgﬁ%lsl
br ought m¢tat drel Rebéing an elkpkradical kavingfropa 1 ko fcarboffatoms; and nj xt ure i s al | owed

to cool to rgqg e%?él@&é atiilifoge diohd & Sabhs - G618, & RE ShRLe ®yfis cHden frbhithate s
concentrat ed rotary evaporator under reduced pressure and the oil

obt ai ned®rPeps-SerPruB7:iiA "¥Fh 300 M of isopropanol. The salts are filtered

off gg dicalite angd febrs&fkdhiaf orallG@A1Radical, concentrated on a rotary
evapor at or under reduced rﬁrge%,sure. e

Th o'Iisé.a n up.in 25 | . of
ethyl acetate wit H6&TPIFIHY2 ‘Re?fr‘g@lr?ﬂcpﬁ‘% alkglgp léglg’fa“ﬁ%émﬁ‘} i%ou‘?%aribgncool ed
i N an i c&olathdledlkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl radical, and
R~ represents a haloalkyl radical,
to a process for the preparation of these compounds, and to their use for the preparation of

15 compounds of formula

X}

N N—CH;-CH;—O—CH;R, (I

_/

X,

in which Ry has the same meaning as in formula I and X; and Xy independently represent a

hydrogen, fluorine, chlorine or bromine atom. In the case where Ry represents a -COOH group

and where X1 represents a chlorine atom in position 4 and Xy represents a hydrogen atom, the
20 compound of formula Il is 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyllethoxylacetic

acid of formula

REPLACEMENT SHEET

e i
;‘f 28 857 199 |
i

R e v e st st s




19
t he oven.

Exanpl e ||

conpounds

hydr ogen at om

.2, 1.

2- (4-benzyl -

and 139 ni
bott oned f
stirrer.
ammoni um f

30 mi nutes,

30 m nut es
t hrough di
et hanol .
reduced- pr
obt ai ned i

1.4 g of 10

The filtrate is cOncent

2 hours and then filtered. The white solid obtained is dried in

231.8 g of product contai ning inorganic salts are obtained.

Deprotection of substi2uted [2-(1-piperazinyl)ethoxy]nethyl

formula | in which R2 is other than a
2- (1- Pi perazi nyl ) et hoxvacet am de.

of 5
1. 2.
13.9\g (0.05 mol) of
1- pi perazinyl) et hoxyacet am de prepared in Exanple 1.2.1.
of ethanol /are-\ ntroduced into a 250 m three-necked round-
| ask fitte i wat er - cool ed condenser and a nechani cal
i (10% by weight) and 15.8 g
m xture is heated at 30[err]C for
and then at 40{err]C/Aor hour and again at 60ferr] C for
. The mxture is allowed to C&g g%%_b s filgmred
at omaceous earth di cal j h Iad washed with
ﬁated/on a rotary evap t or under
Q0% of 2-(1-piperazinyl)ethoxyacet'am de are 15
ol orl ess oil which crystallizes.

ornate are added. The

essure. 9.5
n the for

In the case where Rj represents a -CONHg, -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 X7 represents

a chlorine atom in position 4 and X9 a hydrogen atom, the compounds of formula 1I are

valuable intermediates for the preparation of 2-[2-[4-[(4-chlorophenyljphenylmethyl]-1-

piperazinyl]ethoxy|acetic acid of formula III, as well as pharmaceutically acceptable salts

thereof.

2-[2-[4-[(4-Chlorophenyl)phenylmethyl]- 1-piperazinyllethoxy]acetic acid dihydrochloride, a

product which is also known under the common international name of cetirizine, is described

10

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, such as drowsiness, attenuated mental

performance, etc.

as F.M. GENGO et al., Annals of Allergy, Part I, 59,(1987),53-57).

15

(cfr. D.P. TASHKIN et al., Annals of Allergy, Part II, 59,(1987),49-52, as well

In the case where Rq represents a -COOH group and where X7 and X, each represent a

fluorine atom in position 4, the compound of formula II is 2-[2-[4-[bis{4-fluorophenyl)jmethyl]-1-

piperazinyllethoxy]acetic acid of formula

NT
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The anal yses correspond to those obtained with the conmpound prepared in
Exanple 1.1.1. . 3. From conpounds of fornula | with
R=-COOCH err]-Clerr]Herr]. 11.33 1.

2- (1- Pi perazinyl) et hoxyacetamide. 20 6.45 g (0.02 nol) of benzyl

4- ( 2- car banoyl met hoxyet hyl ) pi per azi ne- 1-carboxyl ate prepared in

Exanple 1.3.1., 0.654 g of palladiumon-charcoal and 65 m of ethanol are
i ntroduced into a Parr tube. The m xture is stirred at room
tenperature at a presstre\of 310.26 kPa for 4 hours. It is filtered
t hrough dicalite, hed wi\t h et hanol and the filtrate is concentrated on a
rotary evapor at r reduced pressure. 3.75 g (100% of

2- (-1- pi perazinyl)eth tami de are 25 recovered in the fgrmof a

colorless oil which crystallizes The anal yses correspgnd to those
obtained with the conpoundprepdred i\ Example | .1.1. .
From conpounds of fornula I8§A BUEB2 CHA977.CH éykl

.49 (0.005 nol) of tert tyl
pi per azi ne- 1- car boxyl at e prepare8 in

Example 1.4. 1. and A4 mnl a 3M solution of hydrochloric acid in ethyl
acetate are I nt into a 50 m three-necked round-bottomed fl ask
fitted with a water-cQQ condenser and a nechanical stirrer. The

m xture is stirred at/ roomtenperature for 2 hours. The precipitate is
filtered off and i spwashed with ethyl acetate. 1.3 g (100% of 2-(1- 35

pi per azi nyl ) et hoxyacet am de di hydrochl ori de are obtai ned. NVR [err]:

3.4 (2H, Ip theqcape Wil)“:e 1), mgregegs a(-§PNHpy -CN3 -GAOM 2K CQOR7 grpupiz)-being an alkali
metal and R3 being an alkyl radical having from 1 to 4 carbon atoms and where X; and Xy
each represent a fluorine atom in position 4, the compounds of formula II are valuable

S5 intermediates for the preparation of 2-[2-[4-[bis(4-fluorophenyljmethyl]-1-
piperazinyl]ethoxylacetic acid of formula IV as well as pharmaceutically acceptable salts.
2-[2-[4-{Bis{4-fluorophenyl)methyl]- 1-piperazinyl]ethoxyjacetic 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

10 recent communications (515t Annual Meeting or American Academy of Allergy and
Immunology, reproduced in J. Allergy Clin. Immunol., 95/1 (1995), part 2, Abstract 229 and
xvth Congress of Allergology and Clinical Immunology, reproduced in Allergy & Clin. Immunol.
News, (1994) suppl. No. 2, abstracts 428, 1136, 1496 and 1864). These communications
indicate that the intranasal administration of efletirizine might provide an effective therapeutic
15 treatment of 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)phenylmethyl]- 1-piperazinyl]ethoxylacetic acid and its dihydrochloride. In this
synthesis, the starting material is 1-[(4-chlorophenyl)phenylmethyl]piperazine, which may be
reacted with methyl (2-chloroethoxy)acetate or 2-(2-chloroethoxyjacetamide to form respectively
20 methyl 2-[2-[4-{{4-chlorophenyl)phenylmethyl]- 1-piperazinyljethoxylacetate (compound of
formula II with Ry = -COOCHg, X1 = -Cl (position 4) and Xy = -H) or 2-[2-[4-[{4-
chlorophenyljphenylmethyl]-1-piperazinyllethoxylacetamide {(compound of formula II with
R; = -CONHp, X1 = -Cl {position 4) and Xy = -H). This methyl ester as well as this acetamide
may then be subjected to hydrolysis with an inorganic base (potassium or sodium hydroxide) to
25 form the sodium or potassium salt, which is readily converted into cetirizine and its

dihydroc ide. I

\ hloride e

\ REF AR
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3.87 (2H, s); 6.2 (5H exchangeable, bm; 7.2-7.7; 10.2. Mass spectrum
188 (MHerr]). 20
11.4.2. ) 2-(1 -piperazinyl)ethBxyacetonitrile. 2.7 g (0.010 nol)
of tert-butyl 4-(2-cyanonethoxyethyl) pi perazi ne-1-carboxyl ate prepared in
Example 1.4.2. is dissolved in 70 m of dichloronethane in a 250 ni

t hr ee- neCdﬁmdiaTﬁEmd&t 1,500,180} tisoricithibnasie of tiet Apgblivwintt heiveswat adterptiot eshthetic

condenser oute fo k9 ;Prle O tflcynno 26}9?4 %Q ftfenylmeth ﬁ- '—151 1n§1}e?hd§1]aéé1c
eq.) of et ? [y d[e dI(S rﬁn ]y& or onet hane are
added acxdev@rtsaﬂwmonulpeée At the end of the addition, the formation of a
preci pi L RLS Srd 1§g Ebbélﬁ{ %f:ﬁglt Q%Z m [4 chloro?ﬁer@i)ﬁﬁﬂr@fn%%ﬁﬁpﬁ@ﬁ:e%’z&vﬁ&ﬂ&ﬁq}d&n& he

reacti on m xt roomtenperature

tri mePhypad pyqi xtrs éawe@cahosl%ﬁwﬂenaﬁedm %Proa?ssmh&h i5 CBAREITHARY lfléh%&?d@d( over

10 m nut gieropHenyl) Bﬁedﬂxﬂéﬂdﬂ}:—‘ lipﬁaeﬁzlrfy[]&ﬁaﬁﬂl id Racted Qf[fﬁ&h&dlltﬂh&nét@]rhmcetate in
additional 1 hour and

t enper at Hedressgespt ad‘fanf?z‘trﬁﬁtﬁtﬂﬂ{‘%ﬁ ‘gﬁl tg‘aﬁé’ﬁ alice r?%ol aﬁ H usr %&?Xg S rred

for converted into the corresponding acid and, where appropriate, into its d1hydrochloride.

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

10 process which makes it possible to prepare 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-
piperazinyl)ethoxylacetic acid and its dihydrochloride.

According to that patent, 2-[2-[4-[(4-chlorophenyl)phenylmethyl]- 1-piperazinyljethoxylacetic
acid and its dihydrochloride are prepared by a process which is characterized in that 2-[2-[4-
[(4-chlorophenyl)phenylmethyl]- 1-piperazinyljethoxyjacetonitrile (compound of formula II with

15 Rj =-CN, X = -Cl (position 4) and Xy = -H) is hydrolysed in 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)phenylmethyl]-1-piperazinyl]ethoxy]acetonitrile used as starting
material is obtained by reacting 1-[(4-chlorophenyljphenylmethyl]piperazine with a

20 2-haloethoxyacetonitrile.

This reaction 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 metal iodide to accelerate
the reaction, in an inert organic solvent such as an alcohol (for example n-butanol, etc.),
preferably at a temperature in the region of the reflux temperature.

25  Given the increasing therapeutic value of cetirizine and of compounds of similar structure, the
Applicant set itself the objective and undertook research studies with the aim of developing a
new synthetic route to 2-[2-[4-[(4-chlorophenyl)phenylmethyl]- 1-piperazinyljethoxylacetic acid
and pharmaceutically acceptable salts thereof which would make it possible to obtain this
compound from known and/or readily accessible reagents and which would moreover provide

30 this compound in a sufficient purity and an economically acceptable yield. Moreover, for the
purpose of simplifying the industrialization of the process, the Applicant set itself the further
objective of developing a synthetic route which might have fewer steps than the known
processes.

In addition, given the therapeutic value of other compounds of formula II, such as efletirizine

35 for example, it would be advantageous for these other compounds to be able to be prepared

according to essentially similar processes.




10 m nutes. The solvents are evaporated off on a rotary evaporator under
reduced pressure at 50[err]C to give 3.5 g of a brown solid which is
taken ' up in 40 m of dichl oronethane® The m xture is stirred for 10
mnutes-at 35[err]C. The precipitate formed is filtered off, rinsed with 2
x 5 m of 15 dichloronethane and dried. 1.6 g (94.6% of

2- ( 1- pi pnagiueypily,at isoxysssaty dofitd preeurdodsyndricho dn diee @rechand, mapltheanselyds ber t he

f Or m OT e}ya {:_(‘l &\g?ﬁspélﬁtgeczugomxcglg'\@nd [oﬁ tﬁ\ég%exgké%g %xﬂa%b'é‘ fgxg‘)eﬁ\f rgaZlﬁ' %kk 1r{ 4.9

EI errent dpgl’aﬁg_qdy drjtg coppounds of formula 1L At om
H The Applicant has JLNt dxscovered a family of compotﬁ&ah&ﬂé@rs@gsututed [2-(1- 22- 61
4,03 % Found 22.84

4. 14 S plperazmyl)ethom]mgtl-g@compounds Vhich satisfy this Objectlv%rthlﬁ? Jy.

2- El pi plﬁfe&ﬁbj&yﬂ c)f&hé’lﬁbéyt&ﬁeﬁv@hﬁor? #%hus! af noel &Qﬁ%uﬁgb,)suiaénth&rdtplput yl .

4- ( 2- met hoxycar. et | per gzi ne- 1-car boxyl ate prepared in
Exanpl e AP% JXZQ l’gﬁ“’y‘@f%eggf c’l‘%d%Q{r‘F?mblﬁaet hyl acetate in a 50 m

t hr ee- necked round- bot tomed\fl ask fitted with a water-cool ed
condenser and a nechani cal irrer\ 20 Ml of a 3M sol ution of
hydrochloric acid in etiRyT Hcet at e Mre @adda®a$HgRe por®mion with
stirring. The m xture i9 stirfed at roomtenperature for 30 mnutes. 5
m of a 3Msolution of hydroc fc 30 acid in ethyl acetate are then
added angd . sfidgring is continued for 30 mnutes. The precipitate is '
filtered off and is washed with 2 x 5 m_of ethyl acetate. 1.68 (929 of
met hy® 2- (1- Rirerresenta aaPRYR) <th oY e CHM RaciPeR: |I‘€I€e‘8$én65"la§| ned in
t he for ekl andRi 8€ng ah akeOragRhl Khving from NMY c4r®6d htomsdadd (2H, t, 4.8 Hz),

3.47-3.65 ( 8|_1k2 T i"esgﬁt(ssz. h(ygll'_cl’ger§ gtgom or a group -COR4 or -Rg, where Ry is chosen from the
groups -ORg or -R7, in which
Rg represents an allyl or alkylaryl radical,
15 Rg represents a linear or branched alkyl radical having from 1 to 4 carbon
atoms, a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl radical, and
R7 represents a haloalkyl radical.
These compounds may readily be obtained by reaction of a piperazine of formula

/ N\ "

R—N NH

20 in which Rg represents a hydrogen atom or a group -COR4 or -Rg, where R4 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, with a substituted [2-haloethoxy]methyl

of formula

25 X—CH;—CH;—0—CH;—R, vl

in which Ry represents a -CONHj, -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 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
30 bheen 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 example).
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3.92 (2H, t, 4.8 Hz); 4.21 (2H, s); 10.1 (2H, bs). 35 Mass spectrum 202

(I\/[err]) 21

4. 4. Et hyl 2-(1-pi perazithyl) et hoxyacet at e. 2 g (0.0066
m)l) of tert-butyl
4- (2- met hoxycar bonyl nmet hoxyet hyl ) pi per azi ne- 1- car boxyl ate prepared in

Exanpl e [Thié.r2actianés ghiresdly\cattiedoul by htating tebérasal 30 m(ﬁlﬁﬁcnfor sévese haeskmd
-Tound- vat er - o £ed ond n n

mechani CEISOIVF Cthggg ﬂtll%flgh% c atlc?gglﬁll athgh TS (f e’ham T oCH &1 ?‘?céﬂg‘cegodl ®n

et hanol ar%namdedrqcarmns (forydxempisr tolueme ovi Ityh:ns)t qrraﬂnengtlvélfhel watet amds in the | s
stirred ; (o) grggr Lot 8M
ol ut Lon oLl v P GER o S8 o (Fh ol ber? (b e (b oilladine e in’
brought éROTEaHéC pase| (iox cxasnRbe posium eatbppate). When glgrgesexceph of Bigeraane (neretharbyed
on a rot ke @é{lﬁ%léxﬁh QélatitRAE khe [ediaﬁﬁdmw]eﬁ&gnes udedBthepifPdzim A self acts Afactt hyl
2-(1-pi peraz -ethox%/acet te dlhaéigl | ori de are obtai ned |ntheformof
a pale yéF‘FeBerﬁddﬁlF' DRhF B JRids) 4T dditional acid agepptpe  pqvantageoysly gy - ¢ 7 1
Hz); 3. 3?)1;(e?d~dmeta,nd4ts8d1hi?d)roclﬁ?orﬁﬁ nfadHlsoYe; used in equivalent amoun3. 55 (4H, m; 3.91

(2H t, n gener:)l’ in or&er t() épaga’ the" stjibslzil%l?xt'bd [2-(1-piperazinyl)-ethoxy]methyl compounds of

10 the invention, it is preferred, for obvious reasons of simplicity, to use the piperazine of formula
V in which Ry represents a hydrogen atom. It may nevertheless prove wise to protect one of
the amine functions 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.

15 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 the compound
of formula I, may be selectively cleaved off accdrding to the equation:

/N

N—CH;—CH;—0—CH;—R,

R;

D N-—CH;—CH;—O—CH;—R,

N/

20 Among the methods of protection which are particularly suitable in this case, one can use 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

235 may be carried out by a simple heating, by catalytic hydrogenation or by hydrolysis by means
of a base or an acid, according to techniques which are well known to those skilled in the art.
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 R represents a
-CONHj, -CN, -COOM or -COOR3 group, M being an alkali metal and R3 being an alkyl radical

30 having from 1 to 4 carbon atoms, simultaneously with the reaction for deprotection of the

amine function, the group R is converted into a -COOH group, and, in the case where Ry




4.18 (2H, s); 10.1 (1H, bs); 12 (1H, bs). Mass spectrum 216 (Merr]).
15 I'1.5. From conpounds of fornula | with R2 = - COCEt.
I1.5.1. 2- (1- Pi perazinyl ) et horyaceti c acid. 20 g (0.077 nol) of
et hyl 4-.(2-carbanoyl met hoxyet hyl ) - pi per azi ne- 1- car boxyl ate prepared in
Exanple 1.2 is suspended in a mxture of 20 ml of an aqueous sol ution

cont ai ni Rgre3dYsRY-cADOH WBhg hisQL oY AG s Rbhseraa idirid B éhefdadtiondbr d6pr&Ectionn a

round- botfoned fl ask equi pped with a mechani cal stirrer and a

wat er - co®f tBE 2BGHIBASE™- and the tenperature of the mixture is br ought
t 0 50[ er Thi€ réictibn 4 dafFied@ht attrediak xd the@qustioneft to react at this tenperature
for 5 hours. The reactionfxture is cooled to OC and the pH of the

m xture is adjusted to 6 usi nﬁﬁ&ous 50% sodi um hydr oxi de sol ution.
The water is evaporated ffomthe rzﬂﬁ%ﬁcﬁﬁ&ﬁ—r%{ﬁ_f rst sinply 25 under
reduced pressure and then, sti der reduced pressure, after addition of
tol uene. The toluene is then evaporated off by neans of a rotary
evaporat or and the evaporati ona‘r/es-i—q{ue is then taken up in 100 m of

i sopropanol . The salts forned e fiNtered off and the filtrate is

acidi fied by addition of 28 nfiNof 6%,“;ﬁlfé‘®‘ﬁ*a‘h‘§/ﬁ?%‘ﬁl’69?’é acid sol ution.
The water is evaporated fr e mxture, first sinply under reduced
pressure and then, still under reduced 30 pressure, after addition ?f 50
m of 5t ofBeRE therhetheds ofasatertion Hueh 2Ry PRBHHEEY syFrbln P ﬁ’é% egfegan use I ot ary
evapor at exanilél alkhcaghaiae gidups resi due is then taken up in 50 nl of

acet one. ,The it crystals formed are filtered off .one is
vapor ai SO e reniee B Tne ap et o e gl afalinky 808 BcAR YT
obt ai nedhwdtingtfor ssversbblowss ithalgeholig pt dmreowumediimagn itempriesench ef droinpreaniggase
step. 35, E};g?}%t&lg% &m%erﬁgfﬁat a‘@ﬂoa Endlirs®eh¥&dkined Zotlaref @ 5. 5N sol ution of

pot assi um oxi I'n ethano
10 In the two preceding equations,

R represents a -CONHp, -CN, -COOH, -COOM or -COOR3 group, M being an alkali

metal and Rg3 being an alkyl radical having from 1 to 4 carbon atoms; and
Ry represents a hydrogen atom or a group -CORg4 or -Rs, where R4 is chosen from the
groups -ORg or -R7, in which
15 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
Ry represents a haloalkyl radical.
The substituted [2-(1-piperazinyljethoxy|methyl compounds of formula I thus prepared find
20 their main value as precursors for the preparation of compounds of formula II (or compounds
of formulae III and IV in the case where R{ represents a -COOH group) which may thus be
prepared in sufficient purity, in an economically acceptable yield, in fewer steps and starting
from the same precursors, which represents an appreciable advantage as regards simplifying
the industrial process and reducing the production costs.
25 Consequently, the present invention also relates to the preparation of compounds of formula II
(or compounds of formulae III and IV in the case where Ry represents a -COOH group) by
reaction of a compound of formula I in which Ry represents a hydrogen atom with a

diphenylmethyl halide of formula VII according to the equation:

b
i
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and the mxture is brought at the reflux tenperature for 28 hours. 100 m
of water are added and -t he ethanol is evaporated off under reduced
pressure, after which the pH of the nBxture is adjusted to 7 with 36
m of 6N.aqueéous hydrochloric acid solution. After renoving the water by
22 evapor ati on under reduced pressure, the evaporation residue is
taken up in isopLops and the solid materials are filtered off. The
solvent is evaporated fromthe filtrate and the residual oi |l thus
obtained is dissojhved i p/30 mM of 6N aqueous hydrochloric acid sol ution.
The water is agai n/yYenmoved by evaporation under reduced pressure and

the solid is takenTupT\pn 100 m of 5 ne. The mxture is filtered and
is washed with toluene. \9.4 g of /é?%gﬁgégfrazinyl)ethoxyacetic acid
di hydrochl ori de are obtafHed—X + Xield (6 CH—-CMgse-sperj+rRm 189
(MHerr]), 171 (MOH), 99 (HN(C[err]Hyerr])Nerr]=CH err]).

(I)

(VIL)
X3
X1< ;
> CH—N N—CH;—CH;—0—CH;—R,
X3
(I) or (III) or (IV)
in which

R1 represents a -CONHgq, -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
5 X' represents a halogen atom chosen from chlorine, bromine and iodine,
X1 and X, independently represent a hydrogen, fluorine, chlorine or bromine atom.
This reaction is carried out by reacting the diphenylmethyl halide of formula VI with the
compound of formula I in molar proportions of between 4:1 and 1:4 for a period of between a
few minutes and several hours at a temperature between about 60 and about 160°C, in an
10 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). [t is optionally possible to carry out the reaction in the presence of an acid
acceptor such as a tertiary organic base (for example triethylamine) or an inorganic base (for
example sodium carbonate). This reaction may optionally be carried out in the presence of an
15 alkali metal iodide.
As indicated above, the compounds of formula II (in which Ry represents a -CONHj, -CN, -
COOM or -COOR3 group, M being an alkali metal and R3 being an alkyl radical having from 1
to 4 carbon atoms, X represents a chlorine atom in position 4 and X5 a hydrogen atom) are
already known and their conversion into 2-{2-[4-[(4-chlorophenyl}phenylmethyl]-1-

20 piperazinyl|cthoxylacetic acid of formula III has already been described in aqueous, alcoholic or

3
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10 Exanple I11. Conversion of the group R err] of the conpounds of
formula | into a carboxylic aci d group. 1. 1.
2- (4- Benzyl - 1- pi per azi nyl ) et hoxyacet i% aci d. 1.1 A 13.9 ¢
(0.05 nol) of 2-(4-benzyl-1-piperazinyl)ethoxyacetani de are dissolved in
15 mM of water in a 100 ml three-necked round-bottoned flask fitted with a
wat er - CO@dn&:dué.Elcolﬁkmadﬁrﬂi&ﬁﬁ arddvith arbadeaddivdddl arbddid. r Moreo@t, dik c¢Bp@ithl afol ) of
ﬁggteggsa 7% Fylfjxr] %h 1]g 1 fe}?]resedts e1.hCeO(\§,\lg1 rotupoarllld ereg‘%geei:ﬁ!sa ngrirq(l, éﬁt‘og{iglr ;/S
evapor at gq)snumd@and égl@dedrqgmests)m,es &f2- Bd[dechlq’r@phémépmymﬂsdﬂ d obtained is

t aken upgipgri%éethovmcetga%?%@ g is stirred for 1 hour at room

t enper at mxture I s red and 19.7

2- ( 4- BenZyps [farghp enberpwait Fervgesigradfahe alicgld-@- (il ﬁy@%@weﬁﬂi%ﬂﬁwh@'ﬁtlai ned in

}Qhe f 0: {%fera\ﬁ'{?lblf]&hgg laCGﬂé}és(E&h%ﬁound of fotrﬁidld 1f weate 10=n~C|OOR X )= -Cli 1;11 posmond4
ecrystal l'ization: ite crysta i ssol v r hot . conditions

5 ap Ka g7 or 22t ey Posl el Bndi -W@f“%ﬁ? b et igec;

2-(4- ben@hrpaxmﬁki &erbﬁxzulmyll Wit RPX*yY@ONHp CX pr odlLintpositien 4 and XQ = -H) ire¢ @v21{e{4-

i 0

iar S p|4:.C 2159 %ﬁﬁgm}@gcﬁm lns%tgylfxé) perrrz?‘zti | ﬁet‘hoxv]gcegg ac];uIi @Ftlo¥m191r (?Hr}gfew;ﬁcg & rggé/e?] Z‘L S

vacuu® (GaﬁadegateatnUl%%\ISe@hdabr Qﬁﬂ[f@mn]octﬁm? (21[¢#- [M@Opfﬁnﬁlﬁﬂgnvlmethyll 1- of

pure 2- ( a O F REL AR ) , N
02, 8% y ;@f‘a’%@! jethoRd ag[gtr ﬁ&xi ﬂX&&ﬁﬂoﬂH&X%ﬁ{%ﬁ IPM?QRE @Nﬁ%q eQ@ygrd(gglﬁ i t4e e

Hz); 4. Ogmé Xpi= 3. refe*ence is made to Cana alggat(aQHl 3L7, ago 7.44 (3H, n); 7.64 (2H,
W) . 30 Wﬁ&e%@ﬂ‘&é&&%f tAd 8t}(e%<ﬁﬁ15du)’1ds of formBﬁQﬂﬂﬁH;br@dEhs@fs ﬂehﬁrrﬁécﬂﬁlahl%sesly.

*x )Balngﬁ }b?o% us raltevt% mveng on w1thotIt how;[ever 11rn1t1ng 1P l_in tfhet he

SOl Ut llbo examples, the meliing 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 MHz in dimethyl sulphoxide using tetramethylsilane as internal
standard. The chemical shifts are indicated in & (ppm). The letters s, d, dd, t, q, band m

20 respectively indicate a singlet, a doublet, a doubled doublet, a triplet, a quartet, a broad peak

and a multiplet.

EXAMPLES

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

L1 Preparation of the compounds of formula I with Ry = -H.

[L1.1. 2-[2-(1-Piperazinyl)ethoxylacetamide.

L1.1.1.

A mixture of 13.15 g of (2-chloroethoxy)acetamide (0.1 mol) and 43 g of anhydrous piperazine
30 (0.5 mol) in 250 ml of toluene is introduced into a round-bottomed flask fitted with a water-

cooled condenser and a mechanical stirrer. The mixture is heated at the reflux temperature for

4 hours.

The precipitate furmed is filtered off while hot and the solvent of the filtrate is evaporated off

under reduced pressure to dryness. The evaporation residue is purified by chromatography on
35 silica gel (eluent: 14/5/1 (v/v/v) of dichloromethane/methanol/28% aqueous ammonia

solution). 7.4 g of 2-[2-(1-piperazinyl)ethoxylacetamide are obtained in the form of a yellow oil.

Yield: 39%.

Mass spectrum: 188 (MH™), 99 (HN(C4H8)N+=CH2), 44 (CONHy)




addition of 25 m of aqueous 1N sodi um hydroxide solution. The water is
elimnated on a rotary evaporator under reduced pressure at 60C and
t He evaporation residue is taken up il®@ 35 50 m of isopropanol. The

m xture is stirred on a rotary evaporator at 50C for 2 hours. The

salts are filtered off and the filtrate is concentrated on a rotary

evapor at or _under vacuum at 50C. 4 g of an orange-colored oil are
obt ai ned“Th s oil |§ nup in 40 m of acetone and the
23 ‘ution %‘?’i‘ ‘red at 50[err]C. The salts are filtered off and,

after cor&:feg\m atrofrof ofpetabimef 19.9 g 1. & mo8 .of piperazing d(lﬁ'ﬂroféﬁ@ondé 10.8 ml (0.6 mol) of

gr (() jﬂ bgnlz\'yater]anal N&?fr'n?é{ﬁxﬁ%g@g?& ﬁ#e ?rﬁt‘fl&@%?g{n‘f%%% ‘?% .{sg c%kgﬁlr&f) [d" gf 62
(2H, t:) Bnoztoqng flask fitted with a water- cgplggco@genseg )md F n@gh{rgcml sm)rer 5 Mass
spect r umryg Zr%xt(u%‘[set{r&lght to a temparXture I BSLC. 2%8 9% ?rn{ol]gf (dvaﬁorogt"ﬁZxee[c%{d’nllge

El ement al anal ysi s:
H are then added in g\pingle portion. The mixture is %aggfileeql at thg temperature 5f1652@ for

6. 89 16 hours. The/m&8ure 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 with

10 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 S0°C
on a rotary evaporator. 27 g of a vellow oil are obtained which product is purified by
preparative chromatography on silica gel (eluent: 82/15/1/2 (v/v/v/v) mixture of

15 dichloromethane/methanol/28% (weight) agqueous ammonia solution/water). 10.7 g of [2-(1-
piperazinyljethoxy]acetamide are finally obtained in the form of a colorless oil which
crystallizes.
Yield: 57.1%
NMR:§: 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),

20 3.78 (2H, s); 7.18 (1H, bs); 7.53 (1H, bs).
Mass spectrum: 188 (MHY)

I.1.2. 2-(1-Piperazinyljethoxyacetonitrile.
8.6 g (0.1 mol) of piperazine, 15.9 g (0.1 mol) of piperazine dihydrochloride, 0.6 ml of water and

25 40 ml] of ethanol 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
70°C. 11.9 g (0.1 mol) of (2-chloroethoxy)acetonitrile dissolved in 48 m! of ethanol are then
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

30 precipitate formed is then filtered 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
left 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.

The evaporation residue is purified by preparative chromatography on silica gel (eluent:

35 94.5/5/0.5 {v/v/v} mixture of dichloromethane/methanol/28% (by weight) aqueous ammonia
solution gradually replaced by an 89/10/1 (v/v/v} mixture of the same constituents}. 4.7 g of
2-(1-piperazinyljethoxyacetonitrile are thus obtained in the form of an orange-colored oil.

Yield: 27.8%
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10 : % Found 51. 38 7.16

7.94 1. 1.B. 2- (1- pi perazi nyl ) et hoxyacetic acid. 2 g
(0.0057 nol) of 2-(4-benzyl-1-piperainyl)ethoxyacetic acid
di hydrochl oride, 0.2 g of pal | adi um on-charcoal and 50 ml of an 8/2

(v/v) ethanol/water solution are placed in a Parr 15 tube. The m xture is
stirred NMR:BOOIR Ice@HE Rt4R28NE 56 HA; presaurs. of 310.26 kPa for 5 hours.
The m xture issféb_lered hhrgg-;%gm?i ialite, washed with 25 nl of an 8/2 (v/v)
et hanol /water ™ s6|°u? 3 He filtrate is concentrated on a rotary
evapor atMassispesrumeiddM#i pr essure. 1.6 g of an orange-col ored solid
are recovered. This solid is taken up in 10 mM of ethanol and stirred

for 1 hour. After filtration and drying, 1.2 g of _

2- (1-Di gérdizi nyl ) et Aisidyacdi ipiperrzingl)ethoxyaidtatdr ochl ori de are recovered in the

f f | e 018%%.(0.1 mol) o e o i . ;
obt ai ﬁed&%t‘(ﬁwﬁﬁéﬁ?ﬁ%?&ﬁ@’ LT 101 ol of BcRARE WA oS RG] .4 DG 8

1- Step HYAIFAYs éﬁdnﬁaﬂ?%ﬁ’éﬁdmreﬁlﬂced into aiz?é ml §hrse BEEReFBPYndobottasped sk y |
4-(2- carfb&dmytmk:h&xyadléwéohﬁér&ief add m?ﬁah&@%b%&yérgtg?g g:lr&afglea; 1§ E)r bt 'td“% fEXg g&') e
L3 bl gl o5 01 B PLAGEL Bt P el LSRG, STl of 8
bat h1&t dBpled IrClT o oflmethanol lapaithen Ahdedviabpvisd SreeBS mimate dTimatiretary
o Sl M S s BG5S Ly o gl AR DL
ground JWREREIREssalisstieh haye pregiptatedsgniiitered off. . Theh@traspacertcastrated phdered under
vacuum (r8dked@resBtitdth Adehrh @ddpdthtéiat 55O €514 £of QbeiBwlRU:S obBRRd 'BnitB8%  Of
2-(1-p %?(I;guzclt psy Ilnzr?ﬁteg %ié%?e%g}'alti%e %?rlodmatography on silica gel (eluent: 94.5/5/0.5 (v/v/v)

15  mizxture of dichloromethane/methanol/28% (by weight) aqueous ammonia solution gradually
replaced by a 73.5'25/2.5 (v/v/v) mixture of the same constituents). 9.83 g of methyl 2-(1-
piperazinyl)ethoxy-acetate are obtained in the form of a colorless oil.

Yield: 48.6%
NMR:&: 2.54 (2H, t, 5.6 Hz); 2.60 (4H, m); 2.95 (4H, m);

20 3.58 (2H, t, 5.6 Hz); 3.65 (3H, s); 4.10 (2H, s).
Mass spectrum: 202 (M*")

1.1.4, 2-(1-Piperazinyljethoxyacetic acid.
8.6 g (0.1 mol) of piperazine, 17.7 g (0.1 mol) of piperazine dihydrochloride and 50 ml of water

25 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 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

30 under reduced pressure on a rotary evaporator. The evaporation residue is taken up in 50 ml
of ethanol and mzintained 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 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-

35 400 resin. Elution is carried out first with 600 ml of water and then with aqueous 0.5 M
ammonium 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 white crystals and an oil are recovered. This

e s iy 0 A




di hydrochl oride are obtained in the formof white crystals. The
anal yses correspond to those obtained with the conpound prepared in Exanple
1.1.4. Exanpl e |V. Prepar atd on of the conpounds of fornula Il. 35
Iv. 1. - ' From (4-chl or ophenyl ) phenyl net hane chl ori de. V. 1.1.
2-[ (4-[(4-Cnlorophenyl) phenyl net hyl ) - 1- pi per azi nyl ] et hoxy] acet am de.

4 g (OmBturand Jaker 11()4& EiS‘l|erIbﬂﬁb@ﬂydrﬂopﬁlﬁﬂbﬂemcr‘)&hﬁralréjﬁlteréd asr. ng(uQ 022

nbl ) of trgee is acx ifie grQ%ZI n(% | )9?\{ ?u)%}{)%%?h}argn oc(:jrﬁorP {nee(;clhalnrcl)l E‘i'(l"?' rec1p1tate -1

and 10 onltr Iea
24 formest wéﬁ@t@éwfﬁ i lya W@@l@drmtft isoreparet ketldricoiummce: toodry evaoritbaskddri t t ed

with a V‘@H@&ed(ﬂ?gsﬁ% at SO°@Oﬁq%rl§‘% vtﬁﬂrgh%oﬁd Eq%cb%m&ial,vhﬁ:fqisgﬁg tpupf‘led E}Xt ure is

brought at reflux for 3 hours to room
t enper at YHOETAREIe SIERHEWA ChigFidel Sﬂﬁdﬂa hoyrsdd 85 wnslsrPd robarand dher § hours at

evapor at 180°C Ti@erd ®$inthd8. 1154 & BKE (1 -pPerbAnylR tHlxy 2Lt MRS ﬁxhya-xl%@hlgll’héjérettﬂﬁs
sol utlon |s b({ought to 14

Yield: 12%.

NMR:5: 2.36 (2H, t, 4.8 Hz); 3.45 (4H, m); 3.53 (4H, m); 3.88 (2H, t, 4.8 Hz); 4.09 (2H, s);
10 10 (1H, bs).

Mass spectrum: 189 (MHY)

Elemental analysis:

Atom C H N
% Calculated 36.79 6.95 10.73
15 % Found 36.57 7.07 10.69
1.2, Preparation of compounds of formula I with Ry = -CHp-CgHs.
1.2.1. 2-(4-Benzyl-1-piperazinyl)ethoxyacetamide.

1.2.1.1.

20 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 ethyvl 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 brought to the reflux temperature and is
maintained at this temperature for 20 hours. The mixture is allowed to cool to room

25 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 organic phases are 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

30 crystallizes are obrained, and this oil is purified by preparative chromatography on silica gel
(eluent: 97/3/0.3 (v/v/v) mixture of dichloromethane/methanol/28% aqueous ammonia). 11.5
g of a yellow solid are obtained.

Yield: 82.9%
After recrystallization from ethyl acetate, the 2-(4-benzyl-1-piperazinyl)ethoxyacetamide is

35 obtained in the form of a white solid.

Crystallization yield: 81.5%.
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5 wth 1IN NaCH solution. The mxture is then extracted with 2 x 25 m of
di chl or onet hane. The organi ¢ phases are conbi ned, washed with
saturated sodi um chl ori de solution, &ied over sodi um sul phat e,
filtered and concentrated on a rotary evaporator under reduced pressure at
50[err]C. 4.1 g of a brown oil are obtained, which product is purified by

preparat imMR:s: 2.40 (@hr&wm@@plﬂyjﬁ’lﬂﬁlfghﬁ; ;g%] (eluent: 98/2/0.2 (v/vlv)
m Xture of 10 d| ch or one ne/ met hanol /2 % agueous ammoni a sol ution

fol l owed by a {"vf\?)s’ Hz) 33‘?&% Sk Srigt hEn®Pret hanol mixture). 3.2 g
(82.5% of 2- [(74311{42¢3H an)oplsanyd,)whenyl et hyl ) - 1-

pi per azi pyl ox]%e( de are obtained in the formof a colorless oil
whi ch crg% Jﬁple%{ i gk V. 1.2.

2-[ 2- p4-Dga- errﬂeovbpmmgalx)mkféﬁyl met hyl ] - 1- pi perazi nyl ] et hoxy] acetic acid.
15 5.9 g.L9.28. k) of (4-chlorophenyl)phenyl methane chloride, 11.3 g
(0.05 no 5 ? potassi um 2- (1- pi perazi nyl ) et hoxyacetate and 50 m of
acetonitrile are intAeduced into aC100 m three-H necked Nound- bott oned
flask fitted w thoa@liges cool ed gpoglenser and @zgrechani cal g.igrer.

The m xture is brogyght at reflux for 16 hours. TJ[; m xt ure 'PsﬁtilOWEd to
cool to room ture, th@é%etonltrlle (g separated ™o after

sett liopng has taken place and the brown solid 20 is taken up in 50 m of
wat er . ng %queous phase and the acetonitrile phase are conbi ned and
concentr aféd on a rotary evaporator under reduced pressure. The residue
(brown sSJ&gd)) Obgnol) of 1-Yeakdpiperpzing 120 #rl0.GF5 mell efr(2-davg-atimxyigretemidendl-€@l ut i on

i s broug BolflofssoWugrl-'caabénaté)gn@QﬁﬁpUfsmethyl etﬁspll 1kBY%HE Qfhh@bdnfce@itd aSi@bUhI ON.

The m xt | hen extracted wt di chl or onet hane, The
or gani c ﬁhaﬁsé@kafi uadrisitamad flagk e@axmwéwa}ﬁﬁ %qa}esﬁa%m?ﬁ JoCe BEchaRifal

15 stirrer. The mixture is brought to the reflux temperature and is maintained at this
temperature for 4 hours. The mixture is allowed to cool to room temperature and 75 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 75 and then 50 ml of dichloromethane.
The organic phases are combined and are dried over sodium sulphate and then filtered and

20 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 dichloromethane/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%) of a vellow solid are finally obtained. After recrystallization from ethyl acetate, 2-(4-

25  benzyl-1-piperazinyl)ethoxyacetamide is obtained in the form of a white solid {crystallization
yield: 81.5%).

Analyses: see Example .2.1.1.

1.2.2. 2-(4-Benzyl- 1-piperazinyl)ethoxyacetonitrile.

30 8.8 g (0.05 mcl) 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 potassium 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 an+ a mechanical stirrer. The temperature of the mixture is brought to 80°C and is
maintained fur 24 hours. The mixture is next allowed to cool to room temperature and is then

35 diluted with 50 ml of water and the methyl ethyl ketone is eliminated on a rotary evaporator
under reduce pressure. The aqueous phase is extracted with 2 x 50 ml of dichloromethane
and the organic phases are combined. They are dried over sodium sulphate and are then

filtered. The filtrate is concentrated on a rotary evaporator under reduc
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25 concentrated under vacuumat 50[err]C. 9.5 g of a brown oil are
obtained. This oil is dissolved in 100 mM of acetone. 2 g of Norit
are added and the mxture is stirredi4for 15 mnutes at 50[err]C.

After fi.ltration, an orange-colored solution is obtained. 4.6 m of
concentrated (37% HCO are added. The acetone is evaporated off on a

rotary eav%%%ﬁloxrre Uﬂgﬁﬂéd r@l‘ﬁb‘l‘) SQdQEtQ§ §Hf1§ed%}%r§}5’k@atwe chrorftb¥ra Biiyosmsili€sgelue
is taken up ormation )y itate i s

obser veo("-hJS’(Dt 9ﬁ'ﬁé2 /sq.l% beﬁé") HHXWEC @F?@PéﬂnTtB?“%fﬁ’emﬁ?ﬁpgg % atqugﬁser % Nnd t hen
for 2 hodsngioal. s@@n(m e%petfﬁat%dﬁzyl-l -piperAfih@fetdxidcemnitoie axa dbtdimgi iy theet form
50[err]C 5.6 '%S % of 2-[2-[4-](4-chl orophenyl ) phenyl net hyl ] - 1-
plpera2| v’ %8t %c acid are obtained in the formof a white solid.

| V.2.5 NMR:in deng@natkd st(ldrofdrmor ophenyl ) net hane chl oride. 35 V. 2. 1.

(2-[4-[Bis(4fl | s AizPh RET I]eth tami d
.43 g (0. b B @?{;?‘nb% gﬁj}?xudo?%ﬁhg%%é%{éﬂ;n]eech|0)c(>¥|) do. gm84eg (0. 022
mol ) of 2-(1- 3.61(2Hhitgedha Wn?l“)‘é%fhékia%@e Hnf¥e and 10 m of acetonitrile

are intrQducgdciriho2 @M three- necked round-bottonmed flask fitted
\éVISth a wat er-cool ed condenser and a magnetic stirrer. The m xture

10 1.2.3. Methyl 2-(4-benzyl- 1-piperazinyljethoxyacetate.

10 g (0.057 mol) of 1-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
into a 250 ml three-necked round-bottomed flask fitted with a water-cooled condenser and a
mechanical stirrer. The mixture is heated at 100°C for 36 hours. The mixture is next allowed

15 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 m! of
saturated sodium chloride solution. It is dried over sodium 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:

20 98.9/1/0.1 (v/v/v) mixture of dichloromethane/methanol/28% aqueous ammonia solution
which is gradually replaced by a 91.2/8/0.8 mixture of the same components). 10.8 g of
methyl 2-(4-benzyl-1-piperazinyl)ethoxyacetate are obtained in the form of an orange-colored
oil. .

Yield: 65%.

25 NMR:§: 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*")

1.3. Preparation of compounds of formula 1 with Ry = -COOCHg-CgHg
30 IL3.1. Benzyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate.
6.6 g (0.03 mol) of benzyl piperazine-1-carboxylate, 7.6 g (0.033 mol) of
(2-iodoethoxy)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 flask fitted with a water-cooled
condenser and a mechanical stirrer. The mixture is brought to the reflux temperature and is
35 maintained at this.temperature 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
rotary evaporator under reduced pressure. The aqueous phase is extracted with 75 ang EESI—I.:'— .

et g bt B

50 ml of dichloromethane and the organic phases are then combined. ’I‘h%— p,rezdt:q_,
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I's brought at reflux for 3 hours. The mxture is allowed to cool to room

tenperature. The m xture is concentrated under vacuum and the residue
is taken up in 100 m of water and 10D m of dichl oronmet hane. The pH
of the aqueous phase is brought to 14 with 1N NaCH sol uti on. The

organi ¢ phase is separated out after settling has taken place and

{)?Sg L r 2C%)dﬁ§i§ré :§1;auﬁx£t€ @nﬁb&ﬁfg@r&ﬂar@ﬁd e Mt{reﬁe 2Qoften®fatddi cﬁaf'dd atafevdipiaor diter
e caonbi ned,. washed w .saturate odi um ch i d

sol ut i onfedifsdaesyEsT hagrbe ilbﬁlﬁ?‘ggi’rﬁﬂé?léq arg opaie dwél?i% pE%dE‘SEejlﬁtpP al 1%%83; e on
a rgt a[ yp@y@aaw_ve?@k@gmﬁﬁog&@hﬁbﬁ]sﬂica del QRuemt:of5.4/ 4y 8141 (ofv/ @) thixture obbt ai ned, whi ch
product 1s purifie eparative chro r Ld . .
(el uent : 1g&" ’@fftk)a“ﬁ( Tgt(\??‘\all/ %Z?;"r% Xteur 8ror e Som%?g h?g%%%t&ﬁg#eﬁ‘?f@% hol / 28%
aqueows ax}mvbauixaeds Dl51g af vhigy ard wedry spallizeg | froedt by obact®ne 9§.66% of/gnayl (v2v/ v)
mixture of,LNg,SaHE LS S) ° deh
]1: | uor O]Phgj iyiz Igeiz %?/; Tﬁ%gﬁﬁié)?%a%h ?y?T%%’ﬁ%%y%rgg%%ﬁc(gg g}gg&rﬁlbéfg‘:%ﬁqsﬁal? he
orm of Efys en yield: ored oil. V. 2. 2.
82&)46[2?@}1%?8):]: L%JQEP;@E%{]?%_);mmw;hﬁbi(mpﬁn@,zsien(ﬁil{] €5h®w4);) acetic acid. 15 6

. 0: |l s(4-1l1uorophen t han ride, 17 0.075 nol) of
pot assi um 2- (1-3-79 @ ’ﬁ]’ﬁé)rsa@ﬁngl 3%? ﬁﬁgfa@ge} ae(6§nra“100 n 901S acet oni t%i | e
ar teh|1r@t rmﬂu&@icﬂr?ﬁmsm @}gﬂ), m three-necked round-bottonmed flask fitted
W a r-cool ed S, d~a nechanical stirrer. The mxture is
br ought W@%Sr Qflfﬁx?fso‘?&%ﬁ%’éﬁl?g%a%d is then allowed to cool to room
t enper at ur e. Ofhke: 136.04°Q) Magr Bt3i8°Concentrat ed under reduced pressure on a

rotary e‘é?eB%B?é‘l%al?ﬁQ the residue is

Atom C H N
15 % Calculated 59.79 7.21 13.07
% Found 59.97 7.47 12.98
1.3.2. Benzyl 4-(2-cyanomethoxyethyl)piperazine-1-carboxylate.

6.4 g (0.029 mol) of benzyl piperazine-1-carboxylate, 3.8 g (0.0319 mol) of (2-

20 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 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

25 temperature for a further 24 hours. It is allowed to cool to room temperature and 75 ml of
water are then added and the methyl ethyl ketone is eliminated on a rotary evaporator under
reduced pressure. The aqueous phase is extracted with 75 and then 50 mi of dichloromethane.
The organic phases are combined and are dried over sodium sulphate. The mixture is filtered
and the filtrate is concentrated on a rotary evaporator under reduced pressure. 10.5 gofa

30 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% aqueous
ammonia solution gradually replaced by a 98/2/0.1 mixture of the same constituents 7.3¢g
{83%) of benzyl 4-(2-cyanomethoxyethyl)piperazine- 1-carboxylate are obtained in the form of a
yellow liquid.

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

3.63 (2H, t, 5.3 Hz); 4.45 (2H, s); 5.07 (2H, s); 7.35 (SH, m).
Mass spectrum: 304 (MH?).
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20 taken up in 100 M of water. The pH of the aqgueous phase is brought to
4-5 with 5 m of 6N HCI solution. The mxture is extracted with 2 x 50
m  of dichl oromet hane. The organi c p¥fases are conbi ned and
concentrated under vacuum at 50[err]C. The oil obtained is taken up in 50
m of acetone and stirred for 30 mnutes at roomtenperature. The

i nsol ublled.mat eri al iPseph'ralttoeroedompoundQBtffoﬂﬂlﬁlau kethfRo 4 rad@BUS concentrated on
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C or

h | t b
(o s Ml AN e a0 SbdfSuse and 78 1 of wiler areyhep ek apd the
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terrper at ure. he mxture is concentrate on a rot ary evapor at or under
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m of di gidaGie0@RIchans; 2T vpt/Wwhilthe 2aitaRusm@h@afedmetanol/28% aqueous

ammonia solution). 7.8 g (90.5%) of a white solid are obtained, 7.7 g of which are recrystallized
15 from 15.4 ml of acetone. 6.35 g of tert-butyl 4-(2-carbamoylmethoxyethylpiperazine-1-
carboxylate are finally obtained in the form of white crystals (crystallization yield: 82.5%).
NMR:5: 1.39 (9H, s); 2.38 (4H, m); 2.49 (2H, t); 3.29 (4H, m);
3.55 (2H, t, 5.5 Hz); 3.75 (2H, s); 7.14 (1H, bs); 7.38 (1H, bs).
Mass spectrum: 287 (M*).
20 Onset DSC: 113.7°C, Max: 117.9°C.

Elemental analysis:

Atom C H N
% Calculated 54.33 8.77 14.62
% Found 54.73 8.95 14.84
25
1.4.2. Tert-butyl 4-(2-cyanomethoxyethyl)piperazine-1-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 into a 250 ml three-necked round-bottomed
30 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 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 water and is extracted with 200 and then 100 ml of
dichloromethane. The organic phases are combined, dried over sodium sulphate, filtered and
35 concentrated on a rotary evaporator under reduced pressure. 30.5 g of a brown-colored oil are
obtained, which product is purified by preparative chromatography on silica gel {eluent:

dichloromethane, and then a 98.9/1/0.1 (v/v/v) mixture of dichloromethane/methanol/28%

aqueous smmonia solution gradually replaced by a 97.8/2/0.2 mixture of,

70




26 brought to 14 with 1IN NaOH sol ution. The organi c phase is
separated out after settling has taken place and reextraction is then
carried out with 50 ml of dichloronethane. The organic phases are

conbi ned, washed with saturated sodium chloride solution, dried over

magnesi um sul phate, filtered and concentrated on a rotary evaporator at
50[ er r ] Gon4titudntg). g35.8 g péterobutgl 4-(2acyendmetbbityainyBpiperatineh -qartmstidate ars puri fi ed

by prepajilihYeinGhL Rt %%?Woﬂn silica gel (eluent:  98.9/1/0.1 (v/v/v)
m xture of dichl oromethane/ mnethanol/28% aqueous ammoni a sol ution

gr adual | ¥ielde$]-d€ed by a 95.6/4/0.4 (v/v/v) nmixture of the sane

cgn[szi EtL)mm(zZﬂ Ff&eét&h&%fé%:t ﬁf | 1-1-pi azi nyl ] et hoxy) acet am de are
-[4-[bi s(4-fl uorophenyl ) ne - 1- pi per
f)bt ai Red in %hé%@ﬁ%aﬁgé% (+H, %Bkcﬁzl(@és@ 8% Ha- &h(&h 98t al 1 i zes.

27 3.71 (2H, t, 5.4 Hz); 4.28 (2H, ).
Mass spectrum:; 269 (M*").

1.4.3. Tert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-1-carboxylate.

10 7.06 g (0.0379 mol) of tert-butyl piperazine-1-carboxylate, 6.35 g (0.0417 mol) 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 into a 250 ml three-necked round-bottomed 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 room temperature and the salts are

15 filtered off. The filtrate is washed with 2 x 50 ml of water. The aqueous phase is extracted with
50 ml of dichloromethane. The organic phases are combined and are dried over sodium
sulphate. The mixture is 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: dichloromethane and then a 98.9/1/0.1

20  (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-
methoxycarbonylmethoxyethyl)-piperazine-1-carboxylate are obtained in the form of a yellow
oil.
Yield: 62.8%

25 NMR (in deuterated chloroform):

8:  1.45 (9H, 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).

Mass spectrum: 302 (M™).

30 LS. Preparation of compounds of formula I with Ry = -COOEt.
[.5.1. Ethyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate.
1.5.1.1.

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

(2-chloroethoxy)acetamide, 241.7 g (2.28 mol) of sodium carbonate, 1 g of potassium iodide and
35 200 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. The mixture is allowed to cool to 50°C, and 200 ml of isopropanol

oS
S

are added. The reaction mixture is filtered and the filtration residue is wasf"_é?i’"';&}\%h IS0
',f_ F‘;r:i”‘




CLAI M5 1. Substituted [2-(1-piperazinyl)ethoxy]nethyl conpounds of

formul a Zierr] in which 5
Rlerr] represents a -CONH err], -CN,1& COOH, -COOM or -COOR[err] group, M
bei ng an al kali metal and R{err] being an al kyl radical having
from1l to 4 carbon atons; and Rlerr] represents a hydrogen

at om or igoRyPRADEL '@@?{Elb’ﬁte] is gencefrated b awbteryeevRparatol uhderahdised ptessime. 277 2
t he groupss cngBﬁprQ&uct EZe oljntgm\é\@ 'vvclnch product is recry s}sllhzed F[n%”ob L%k &SfFa(fe e

allyl or_alk radi cal represents-a néar or
br anched 2 %§¥ 81&6)&{ érthQ\ﬁaﬁ'gamqymtnovethm)mmr%m htcarhoxylate are obtained in the
hal oal kyform af kK whae ¥blid. al kyl ni troaryl or al kyl hal oaryl radical, and

i tut ed
o5t SRRE T BB Tt FEBF B et g0 Gl i m 1. 15
characterized |3rH4 @&, m)t3.6% (28hesenHE)E 8195 (24, s);
4.1 (2H, 9, 7.1 Hz); 5.72 (1H, bs); 7.34 (1H, bs).
Mass spectrum: 260 (MH*).
DSC: Onset 106.5°C. Max: 109.7°C

10 Elemental analysis:

Atom C H N
% Calculated 50.95 8.16 16.20
% Found 50.81 ) 8.53 16.09

15 1.5.1.2.
15.13 g of (2-chloroethoxy)acetamide (0.11 mol), 14.6 ml of ethyl piperazine carboxylate (0.1
mol), 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 flask fitted with a water-cooled condenser and a
mechanical stirrer. The mixture is heated at the reflux temperature for 4 hours and is allowed

20  to cool to room temperature. The reaction is continued, still with stirring, for a further 16
hours. 100 ml of isopropanol are added and the solid materials formed are filtered off. The
solvent is evaporated from the filtrate under reduced pressure to dryness. The product
obtained after evaporation of the solvents is recrystallized from toluene. 21.35 g of ethyl 4-(2-
carbamoylmethoxyethyl)piperazine-1-carboxylate are obtained.

25 Yield: 82%,
Mass spectrum: 260 (MH*), 214 (M* - OEt).

1.5.2. Potassium 2-(4-carboxyethyl- 1-piperazinyl)ethoxyacetate.
200 g (0.77 mol) of ethyl 4-(2-carbamoylmethoxyethyl)piperazine- 1-carboxylate prepared in
30 Example 1.5.1., 216.4 g (3.86 mol) of potassium hydroxide and 800 ml of ethanol are introduced
into a 2 ] three-necked round-bottomed flask 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
35 300 ml of isopropanol. The salts are filtered off on dicalite and the solution is again
concentrzted 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-( 1-piperazinyl)ethoxyacetic acid,

2 [2-1—piperazinyl)ethoxy]acetamde,19

2- (1- pi perazi nyl ) et hoxyacetonitrile, nmet hyl

2- (1- pi perazi nyl ) et hoxyacetate, 20 et hyl

2-(1-pi azi nyl ) et hoxyacet at e
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mixture is heated at 30°C for 30 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 palladium is washed with ethanol. The filtrate is concentrated on a rotaty
evaporator under reduced pressure. 9.5 g (100%) of 2-(1-piperazinyljethoxyacetamide are

15 obtained in the form of a colorless oil which crystallizes.

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

IL1.3. From compounds of formula I with R=-COOCH,-CgHsg.
11.3.1. 2-(1-Piperazinyl)ethoxyacetamide.

20 6.45 g (0.02 mol) of benzyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate prepared in
Example .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 hours.
It is filtered through dicalite, washed with ethanol and the filtrate is concentrated on a rotary
evaporator under reduced pressure. 3.75 g (100%) of 2-(1-piperazinyl)ethoxyacetamide are

25 recovered in the form of a colorless oil which crystallizes.

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

11.4. From compounds of formula I with R=-COOtBu,
I.4.1. 2-{1-Piperazinyljethoxyacetamide.

30 1.4 g (0.005 mol) of tert-butyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate prepared
in Example .4.1. and 14 ml of a 3M solution of hydrochloric acid in ethyl acetate are
introduced into a 50 ml three-necked round-bottomed flask fitted with a water-cooled
condenser and a mechanical stirrer. The mixture is stirred at room temperature for 2 hours.
The precipitate is filtered off and is washed with ethyl acetate. 1.3 g (100%) of 2-(1-

35 piperazinyl)ethoxyacetamide dihydrochloride are obtained.

NMR:&: 3.4 (2H, t, 4.7 Hz); 3.49-3.66 (8H, m); 3.81 (2H, t, 4.7 Hz);
3.87 (2H, s); 6.2 (SH exchangeable, bm); 7.2-7.7; 10.2.

Mass spectrum: 188 (MHY). REPL '\f""‘!‘"sx'T 3‘ EET
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28 - 4. Process for the preparation of substituted

[ 2- (1- pi perazinyl) et hoxy] - net hyl ounds according to any of
the clains 1 to 3 characterized |n t t a piperazine of fornula

[err] in which R2 represents a hydrogen atomor a
group -COR[err] or -Rerr], where Rerr] is 5 chosen from
the groups -OR[err] or R[err] I n which Rlerr] represents
an allylqr al kyI arylg mz?:{yl)etho acetonitrile. Rlerr] represents a |inear
or branched al k G‘I cal having Prom Y 1o 4 carbon at ons,

a hal oal %@B,(O-QF%WOBP&FC“ RuthA-Rr %Ynaawgﬁhm@pﬂvanklmrhaneréroyrquz)atedappaawuxn

Example 1.4.2. is dissolved in 70 ml of dichloromethane in a 250 ml three-necked round-
S Dbottomed flask fitted with a water-cooled condenser, a dropping funnel and a mechanical

stirrer. 1.7 ml (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 dissolved in 10 ml of dichloromethane is added over 10 minutes.

10 The mixture is stirred at room 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 mixture is stirred for
10 minutes. 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 minutes at 35°C. The precipitate formed is filtered off, rinsed with 2 x 5 ml of

15 dichloromethane and dried. 1.6 g (94.6%) of 2-(1-piperazinyl)ethoxyacetonitrile dihvdriodide are
obtained in the form of a yellow solid.
NMR:3: 3.88 (10 H, m); 3.87 (2H, t, 4.9 Hz); 4.57 (2H, s); 8.8 (2H, bs)
Mass spectrum: 169 (M*).

Elemental analysis:

20 Atom C H N
% Calculated 22.61 4.03 9.89
% Found 22.84 4.14 9.88
11.4.3. Methyl 2-(1-piperazinyllethoxyacetate.

25 2 g(0.0066 mol) of tert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-1-carboxylate
prepared in Example 1.4.3. 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
mixture is stirred at room temperature for 30 minutes. 5 ml of a 3M solution of hydrochloric

30 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-(1-
piperazinyl)ethoxyacetate dihydrochloride are obtained in the form of a beige-colored solid.
NMR:5: 3.4 (2H, t, 4.8 Hz}, 3.47-3.65 (8H, m); 3.67 (3H, s);

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

35 Mass spectrum: 202 (M1).
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Rlerr] represents a hal oal kyl radical, 10 Is reacted with a
substituted [2-hal oet hoxyl net hyl of formula

X-CH err]-CHerr]-OCH err]-Rerr] 21 (V1) in
which Rerr] represents a -CONH2, -CN, -COOH, -COOM or -COOR[err] group, M
bei ng an al kali metal and R{err] being an al kyl radical having

from 1 tor4.4carbon atEan@ 2anchiperddinyl)ethoxyacé@fl esents a hal ogen atom

5. P ' t im4 h teri that th t
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car boxyl at e grou at ons
al kyl abyl squ:tmglp)f hydrochlorlq? acid in Jethaypdl azq dsished inya sigigle portion with stn‘rmg The mixture

[2- (1-pi pRisBzlAUt 1L ROALARER: RPARAWIGH A ffREMU A1 &3 3.8M solution of
hydrochloric acid in ethanol are added. The mixture is brought at the reflux temperature for 4
hours. The solvent is removed on a rotary evaporator under reduced pressure. 1.86 g (97.3%)
of ethyl 2-(1-piperazinyl)-ethoxyacetate dihydrochloride are obtained in the form of a pale yellow

10  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); 3.91 (2H, t, 4.8 Hz); 4.14 (2H, q, 7.1 Hz);
4.18 (2H, s); 10.1 (1H, bs); 12 (1H, bs).

Mass spectrum: 216 (M*").

15
IL.35. From compounds of formula I with Ry = -COOELt.
II.5.1. 2-(1-Piperazinyljethoxyacetic 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 containing 37% by

20 weight of hydrochloric acid and 20 ml of water, in a round-bottomed flask equipped with a
mechanical stirrer and a water-cooled condenser, and the temperature of the mixture is
brought to S0°C with stirring. The mixture is left to react at this temperature for S 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

25 under reduced pressure and then, 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 taken up in 100 ml of isopropanol. The salts formed are filtered off and the filtrate is
acidified by addition of 28 m! of 6N aqueous hydrochloric acid solution. The water is
evaporated from the mixture, first simply under reduced pressure and then, still under reduced

30 pressure, after addition of 50 ml of toluene. The toluene is then evaporated off by means of a
rotary evaporator and the evaporation residue is then taken up in 50 ml of acetone. The white
crystals formed are filtered off and the acetone is evaporated from the filtrate under reduced
pressure. An oil is thus obtained which is used without further purification in the following
step.

35 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 aqueous hydrochloric acid solution. After é[é)i;m% q_watqb A
LA Vil (i




[err] . I n which Rlerr] represents a
-C;O\IH[grr], -CN, -CO0H, -COOMor -COOR[err] group, Mbeing an
al'kali "'metal and Rerr] being an al kP radical having from1 to 4 carbon

atoms; and 30 _ Rlerr] represents a hydrogen atom
for the preparation of conmpounds of fornula
29 evaporation under reduced pressure, the evaporation residue is taken up in isopropanol and

the solid materials are filtered off. The solvent 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 100 ml of
5 toluene. The mixture is filtered and is washed with toluene. 9.4 g of

2-(1-piperazinyl)ethoxyacetic acid dihydrochloride are obtained.

Yield (65%)

Mass spectrum: 189 (MH*), 171 (M-OH), 99 (HN(C4Hg)N*=CHy).

10 Example IIL Conversion of the group Ry of the compounds of formula I into a carboxylic
acid group.
1II.1. 2-(4-Benzyl- 1-piperazinyl)ethoxyacetic acid.
OL.1.A. 13.9 g (0.05 mol) of 2-(4-benzyl-1-piperazinyl)ethoxyacetamide are dissolved in

15 ml of water in a 100 ml three-necked round-bottomed flask fitted with a water-cooled

15 condenser and a mechanical stirrer. 31 ml (0.375 mol) of aqueous 37% hydrochloric acid
solution are added. The mixture is heated at 60°C for 1 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-1-piperazinyl)ethoxyacetic acid dihydrochloride are obtained in the form of white

20 crystals.

Purification:

1) Recrystallization: 5 g of white crystals are dissolved under hot conditions in55mlofa9/1
(v/v) isopropanol/water mixture. 2 g of 2-(4-benzyl-1-piperazinyl)ethoxyacetic product are
recovered, i.e. 44.8% yield.

25 2) Sublimation: 2 g of finely ground white crystals are placed in a Biichi sublimator. The
apparatus is placed under vacuum (0.2 mmHg) and heated at 150°C for 11 hours. 1.65¢g
of pure 2-(4-benzyl- 1-piperazinyl)ethoxyacetic product are recovered, i.e. 92.8% yield.

NMR:§: 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).
30 Mass spectrum: 278 (M*).

Production of the free base:

5 g of white crystals are dissolved in 25 ml of water. The pH of the solution is brought to 7 by
addition of 25 ml of aqueous 1N sodium hydroxide solution. The water is eliminated on a
rotary evaporator under reduced pressure at 60°C and the evaporation residue is taken up in
35 50 ml of isopropanol. 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 oil is taken up in 40 ml of acetone and the




[err] - in which R err] has the sanme neani ng as above in
formula (1) and X[ err] and X[ err] independently represent a
hydrogen, fluorine, chlorine and/or b2dmi ne atom by reaction with a
di phenyl net hyl halide of formula
[err]

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- 1-piperazinyl)ethoxyacetic acid are obtained in the form of a brown oil.
NMR:&: 2.51 (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}.
5 Mass spectrum: 279 (MH¥).
DSC: Onset 234.05°C, Max: 237.7°C

Elemental analysis:

Atom C H N
% Calculated 51.29 6.89 7.98
10 % Found 51.38 7.16 7.94
1I1.1.B. 2-(1-piperazinyljethoxyacetic acid.

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) ethanol/water solution are placed in a Parr

15 tube. The mixture is stirred at room temperature and at a pressure of 310.26 kPa for 5 hours.
The mixture is filtered 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 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-(1-piperazinyljethoxyacetic acid

20 dihydrochloride are recovered in the form of yellow crystals (80.6%).

The analyses correspond to those obtained with the compound prepared in Example 1.1.4.

111.2. 1-Step hydrolysis and deprotection.
1 g (0.00348 mol) of tert-butyl 4-(2-carbamoylmethoxyethyljpiperazine-1-carboxylate prepared
25 in Example 1.4.3. and 2 ml of water are placed in a 10 ml conical flask. 2 ml of 37%
hydrochloric acid solution are added and 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. After evaporation, 1.1 g of a pale yellow solid are obtained. This finely
ground solid is placed in a Bilichi sublimator. The apparatus is placed under vacuum (0.3
30 mmHg) and heated at 150°C for 8 hours. 800 mg (88%) of 2-(1-piperazinyl)ethoxyacetic acid
dihydrochloride are obtained in the form of white crystals.

The analyses correspond to those obtained with the compound prepared in Example I1.1.4.

Example IV. Preparation of the compounds of formula 1II.
35 V.l From (4-chlorophenyl)phenylmethane chloride.
IV.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-(1-

piperazinyljethoxyacetamide prepared in Example 1.1.1. and 10 ml of acetopitrile are
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5 : in which X represents a hal ogen atom chosen from chl ori ne,

.br.om' ne or I odi ne and X[ err] and X2 have the sane neani ng as above
in formula (11). 8. Process faom the preparation of conpounds of
formula - [err] 10 in which Rerr]

represents a -CONH err], -CN, -COOH, -COOM or -COOR err] group, M being an
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 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 solution is brought to 14

(9}

with 1N NaOH solution. 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 a brown oil are obtained, which product is purified by preparative
chromatography on silica gel (eluent: 98/2/0.2 {v/v/v} mixture of

10 dichloromethane/methanol/28% aqueous ammonia solution followed by a 97/3 (v/v)
dichloromethane/methanol mixture). 3.2 g (82.5%) of 2-[(4-[(4-chlorophenyl)phenylmethyl)-1-

piperazinyl]ethoxylacetamide are obtained in the form of a colorless oil which crystallizes.

IV.1.2. 2-[2-[4-[(4-chlorophenyl)phenylmethyl]- 1-piperazinyi]ethoxylacetic acid.

15 5.9 g (0.025 mol) of (4-chlorophenyljphenylmethane chloride, 11.3 g (0.05 mol) of potassium 2-
(1-piperazinyljethoxyacetate and 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 acetonitrile is separated out after settling has taken place and the brown solid

20 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 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 sulphate, filtered and

25 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 S0°C.
After filtration, an orange-colored solution is obtained. 4.6 ml of concentrated (37%) HCl are
added. The acetone is evaporated off on a rotary evaporator under reduced pressure and the
oily brown residue is taken up in 100 ml of acetone. The formation of a precipitate is observed.

30 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-chlorophenyl)phenylmethyl}-1-

piperazinyl]ethoxylacetic acid are obtained in the form of a white solid.

v.2. From bis(4-fluorophenyl)methane chloride.

35 IV.2.1. (2-[4-[Bis(4-fluorophenyl)methyl]-1-piperazinyllethoxy)acetamide.
2.43 g (0.0102 mol) of bis(4-fluorophenyljmethane chloride, 3.84 g (0.022 mol) of 2-(1-
piperazinyljethoxyacetamide and 10 ml of acetonitrile are introduced into a 50 ml three-necked

round-hottomed flask fitted with a water-cooled condenser and a magnetrrsﬂ“\,.. The mixture

l
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al kali metal and R{err] being an al kyl radical having from1 to 4 carbon
atons, and X/ err] and

30 . X err] independently p®present a hydrogen, fluorine,

chl orine and/or brom ne atom characterized in that a

substituted [2-(1-piperazinyl)ethoxy]methyl

[err]
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ml of dichloromethane. The pH of the aqueous phase is brought to 14 with IN 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 sodium chloride solution, dried over magnesium sulphate, filtered and concentrated
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: 98.9/1/0.1 (v/v/v) mixture of
dichloromethane/methanol/28% aqueous ammonia solution gradually replaced by a
95.6/4/0.4 (v/v/v) mixture of the same constituents). 2.5 g (63.1%)} of (2-[4-[bis(4-
fluorophenyl)methyl]- 1-piperazinyllethoxy)acetamide are obtained in the form of an orange-

colored oil.

IvV.2.2. (2-[4-[Bis{4-fluorophenyl)methyl}- 1-piperazinyl]ethoxy])acetic acid.

6 g (0.025 mol) of bis(4-fluocrophenyl)methane chloride, 17 g (0.075 mol) of potassium 2-(1-
piperazinyl)ethoxyacetate and 100 ml 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 reflux for 10 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 of water. The pH of the aqueous phase is brought to 4-5 with 5 ml of 6N
HCI solution. The mixture is extracted with 2 x 50 ml of dichloromethane. The organic phases
are combined and concentrated under vacuum 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 gofa
brown oil are obtained, which product is purified by preparative chromatography on silica gel
{eluent: 89/10/1 (v/v/v) mixture of dichloromethane/methanol/28% agueous 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-[bis(4-fluorophenyl)methyl]-1-piperazinyl]ethoxylacetic acid are obtained in the

form of a colorless oil.

IV.3.
Iv.3.1. (2-(4-[Bis(4-fluorophenyljmethyl}- 1-piperazinyl]ethoxy)acetamide.
2.85 g (0.01 mol) of (4-chlorophenyl)phenylmethane bromide, 4.1 g (0.022 mol) of 2-(1-

From (4-chlorophenyl)phenylmethane bromide.

piperazinyl)ethoxyacetamide and 10 ml of acetonitrile are introduced into a 50 ml three~necked
round-bottomed flask fitted with a water-cooled condenser and a magnetic stirrer. The mixture
is brought at reflux for 2 hours. The mixture is allowed to cool to room temperature. The

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

taken up in 25 ml of water and 50 ml of dichloromethane. The pH of the a luﬁw ?ﬁﬁl\s
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Rlerr] ‘represents a hydrogen atom Is reacted with a
di phenyl et hyl halide of fornmula 10

[err] i in whigh X represents a hal ogen at om chosen
fromchl orine, bromne or iodine and X err] and Xl err]

I ndependent |y represent a hydrogen, fluorine, chlorine and/or brom ne atom

brought to 14 with 1N 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 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

5 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/v} mixture of the same constituents}. 3.4 g (86.5%) of
(2-[4-[bis(4-fluorophenyljmethyl]- 1 -piperazinyl]ethoxy}acetamide are obtained in the form of a

colorless oil which crystallizes.
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15 9. - Process according to Caim8, characterized in that the
substituted [2-(1- pi per azi nyl ) et hoxy] net hyl conpound of fornmul a
I, in which Rlerr] represents a hydrogéen atom which is used is
the product of the reaction for the cleavage of the group R err] of a
substituted [ 2-(1-piperazinyl)-ethoxy]nethyl conpound of fornmula | in which
Rl err] CLAIMS represents a hydrogen atomor a group -COR[err] or

- : ' h - 20 . - :
o b L Sebshdda (o BRpEhe) P comatnt § orBR kyl ar'yl raai cal

Rlerr] represents a |inear or branaged al kyl radical having from1 to 4
car bon at ons, a h

oal kyl, alk Iaréll , al kylnitroaryl or
al kyl hal oaryl radical, aRg—N N—-=C —Cﬂ{-egr]— Hprisengys a hal oal kyl
radi cal . 25 \ / 31

10. Use of the conpounds of f a

in which

Rj represents a -CONHjy, -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

wm

Ro represents a hydrogen atom or a group -COR4 or -Rg, where R4 is chosen from
the groups -ORg or -R7, in which
Rsg represents an allyl or alkylaryl radical,
10 Rg represents a linear or branched alkyl radical having from 1 to 4 carbon atoms,
a haloalkyl, alkylaryl, alkylnitroaryl or alkylhaloaryl radical, and

Ry represents a haloalkyl radical.

2. Substituted [2-(1-piperazinyl)ethoxy]methyl compound according to Claim 1,

15 characterized in that it is chosen from
2-(1-piperazinyl)ethoxyacetic acid,
2-[2-(1-piperazinyl)ethoxylacetamide,
2-(1-piperazinyljethoxyacetonitrile,
methyl 2-(1-piperazinyl)ethoxyacetate,

20 ethyl 2-(1-piperazinyl)ethoxyacetate,
2-(4-benzyl- 1-piperazinyljethoxyacetamide,
2-{4-benzyl- 1-piperazinyl)ethoxyacetonitrile,
methyl 2-(4-benzyl- 1-piperazinyljethoxyacetate,
benzyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate,

25 benzyl 4-(2-cyanomethoxyethyl)piperazine-1-carboxylate,
tert-butyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate,
tert-butyl 4-(2-cyanomethoxyethyl)piperazine-1-carboxylate,
tert-butyl 4-(2-methoxycarbonylmethoxyethyl)piperazine-1-carboxylate,
ethyl 4-(2-carbamoylmethoxyethyl)piperazine-1-carboxylate, and

30 potassium 2-(4-carboxyethyl- 1-piperazinyljethoxyacetate.

3. Substituted [2-(1-piperazinyljethoxy]methyl compounds according to Claim 1,
characterized in that the protecting group for the amine function Rq is a linear or

branched alkyl carboxylate group having from 1 to 4 carbon atoms or an alkylaryl group.

35
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[err] . in which Rlerr] represents a -CONH err], -CN,
-COOM or - COOR3 group, M being an al kal i nmetal and Rl err] being
an-al kyl radical having from1 to 4 &% bon atons and X[err] represents a 5
chlorine‘atomin position 4 and X2 a hydrogen atom obtained according to
t he process of Claim8 for the preparation of
2i- [ g; [a‘ZlI- Lr{|4]' g{}h&ﬁpfbh@ﬁ%’ﬂ)r)e%ﬂ%ﬂ mgllbéﬂthteﬁ'p-(l-piperazinyl)ethoxy]—methyl compounds

oxyl aceti c_ac I.C.
e T
aqueous- al coholic medi um and using an agid ok a

base. 10
11. Use of the conpounds of fornﬁla N (V)
2

NH

in which Ry represents a hydrogen atom or a group -COR4 or -Rs, where Ry is
5 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
R7 represents a haloalkyl radical,

10 is reacted with a substituted [2-haloethoxy]methyl of formula
X—CH;—CH;—O0—CH;—R, V])

in which R represents a -CONHp, -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 X

15 represents a halogen atom.

Process according to Claim 4, characterized in that the halogen atom represented by X is

‘UI

a chlorine or iodine atom.

20 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 carboxylate group having from 1

to 4 carbon atoms or an alkylaryl group.

7. Use of substituted [2-(1-piperazinyljethoxy]methyl compounds of formula

R—N N—CH;—CH;—O—CH;—R, ]

in which

Ry represents a -CONHj, -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
30 Ry represents a hydrogen atom,

for the preparation of compounds of formula

e =
e
=

L




[err] in which Rerr] represents a -CONH err],

-CN, -COOM or -COOR[err] group, M being an al kali netal and

Rl err] ‘being an al kyl radical having #2gom 1 to 4 carbon atons and X err]
and X err] each 15 represent a fluorine atomin position 4, obtained
according to the process of Claim8 for t he preparation of
2-[2-[4-[bis(4-fluorgph phenyl met hyl ] - 1- pi perazi nyl ] et hoxy] acetic

aci d and/ or pharnmaceutical | y\acceptable salts thereof, by hydrolysis in
aqueous, al I ¢ or aqueous-al coholic nedium and using an acid

or a base.
/ 3 (I1)

CH—N N—CH;—CH;—O——CH;—R,

X,

in which Rj has the same meaning as above in formula (I} and X; and X5 independently
represent a hydrogen, fluorine, chlorine and/or bromine atom, by reaction with a

diphenylmethyl halide of formula

XQ
Iy

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

N (VII)

and X5 have the same meaning as above in formula (II).

8. Process for the preparation of compounds of formula

<\ /2
(10

CH—N N—— CH;—CH;—O——CH;—R,

_/

/

in which Rj represents a -CONHp, -CN, -COOH, -COOM or -COORg group, M being an

alkali metal and R3 being an alkyl radical having from 1 to 4 carbon atoms, and X1 and

X
10 2
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X9 independently represent a hydrogen, fluorine, chlorine and/or bromine atom,

characterized in that a substituted [2-(1-piperazinyl)ethoXy]methyl compound of formula

I
R—N N—CH;—CH;—O—CH;—R, W

in which

R 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,
Ro represents a hydrogen atom,

is reacted with a diphenylmethyl halide of formula

X

CH—X' (VII)

X3

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

and X» 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, in which Ry represents a hydrogen
atom, which is used is the product of the reaction for the cleavage of the group Ry of a
substituted [2-(1-piperazinyl)-ethoxylmethyl compound of formula I in which Rg
represents a hydrogen atom or a group -CORy4 or -R3, where Ry is chosen from groups -
ORg or -R7, 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

R7 represents a haloalkyl radical.
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10.
5
10
11.
15

31

Use of the compounds of formula

CH—N N~——CH;CH;—0—CH;—R, @

in which R represents a -CONHjy, -CN, -COOM or -COOR3 group, M being an alkali
metal and R3 being an alkyl radical having from 1 to 4 carbon atoms and X represents a
chlorine atom in position 4 and X9 a hydrogen atom, obtained according to the process of
Claim 8 for the preparation of 2-[2-{4-[(4-chlorophenyl)phenylmethyl]-1-
piperazinyljethoxylacetic acid and/or pharmaceutically acceptable salts thereof, by
hydrolysis in aqueous, alcoholic or aqueous-alcoholic medium and using an acid or a

base.

Use of the compounds of formula

= )

/

CH—'N N—CH;—CH;—O0—CH;—R, {I1)

/

in which R represents a -CONHg, -CN, -COOM or -COOR3 group, M being an alkali
metal and R3 being an alkyl radical having from 1 to 4 carbon atoms and X and Xy each
represent a fluorine atom in position 4, obtained according to the process of Claim 8 for
the preparation of 2-[2-[4-(bis(4-fluorophenyl)phenylmethyl]- 1-piperazinyl]ethoxy]acetic
acid and/or pharmaceutically acceptable salts thereof, by hydrolysis in aqueous,

alcoholic or zgueous-alcoholic medium and using an acid or a base.
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