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The present invention relates to a new process for the preparati ZLJESZlCS
2-[ 2-{.4-[ (4- chl or ophenyl ) phenyl net hyl ] - 1- pi perazinyl] ethoxyacetic acid and
its dlﬁydrochl ori de. The di hydrochl ori de of

2-[2-[4-[(4-chl orophenyl) phenyl nethyl]-1- 5 piperazinyl]ethoxy]-acetic acid
al so known hymbemmm mmmmmlom 241@-[ree{em4-5cﬂmmopnmm+ced

as a new negis AN TS

chroni ¢ and=g =+t us and

urticaria. Wen used in therwﬂﬂiﬂ&t has proved to be remarkably
free fromside effects 10 on the central nervous system such as

dr owsi ness, reduced nental performance etc.(c.f. D.P. TASHKIN et al., Annals
of Allergy, Part teal Annal s
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2-[2-[4-[(4 eQY, |]-1- piperazinyl]ethoxy]-acetic acid
and its di hyﬂ:ll ﬁxﬁg 8“‘19 St?ngPiJB’nt hesis, the starting substance is 1-]
(4- chl or ophenyl )Mlﬁbﬁﬂq‘iﬂ?ddﬁl ﬁbérzai?-n@ -{$Areiiorepheagt)rhanyinenbyid-Ay |
(2-chl or get Rpperaz1GHL Q&éh £Hdi€i£“§diﬂ|also known by the generic name of

2-12-]4- 4ch|o n . me azi ny ho cetate
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that the ovslhanpyy,. ¢hiis 25 oductf has [;@oped [(o4 be htmapmuyfgmém wbde\eifFects

- 1- pi pej@zi raa' Lﬁ’{ %mﬁaqxemﬁ; a&ﬁk&u hylfahOQE ouElfndst , Ofldlcdd- ..ﬁ:{ealbased on
orop eny met

t he anount -pl perazi ne enpl o
performance etc.(c.f SHK N et a ., Annals of Allergy, Part II, 59,

(1987),49-52, and F.M. GENGO et al., Annals of Allergy, Part II, 59,
(1987),53-57). _
European Patent No.58,146 in the name of the Applicant describes the

15 synthesis of 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-
piperazinyl Jethoxy]-acetic acid and its dihydrochloride. In this
synthesis, the starting substance is l-[(4-chlorophenyl)phenylmethyl]-
piperazine, which is reacted with methyl (2-chloroethoxy)-acetate to give
methyl 2-{2-[4-[(4-chlorophenyl)phenylmethyl)-1-piperazinyl])ethoxy]-

20, acetate in a yield of 27.82. This methyl ester is then subjected to
hydrolysis with an inorganic base (potassium or sodium hydroxide) to give
the sodium or potassium salt, which is easily converted into the free
acid, and then into cetirizine dihydrochloride.

The ma jor disadvantage of this synthesis is that the overall yield

25 of 2-{2-[4-[(4-chlorophenyl)phenylmethyl}-1-piperazinyl]ethoxy]-acetic
acid dihydrochloride is only 10.62Z, based on the amount of 1-{(4-
chlorophenyl)phenylmethyl }-piperazine employed.

According to the present invention, a new process for the synthesis

_ is provided, which enables 2-[2-[4-[(4-chlorophenyl)phenylmethyl}-1-

30 piperazinyl)ethoxy)-acetic acid and its dihydrochloride to be prepared
with better yields.
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According to the present invention, & new process for the synthesis is
provi ded, which enables 2-[2-[4- [(4 chl or ophenyl ) phenyl nethyl }-1- 30

pi perazinyl ] et hoxy] -acetic acid and its dihydrochloride to be prepared with
better yields. 35 According to the present invention there is prOV|Q9d a
process for the preparation of 2-[2-[4-[(4-

chl or ophenyl ) phenyl net hyl ] - 1- pi perazi nyl ] et hoxy]- acetic acid or its

di hydrochl ori de, wherein an alkali 5 met al al cohol ate and an al kal i
netal hal oacetate are alternately and repeatedly added to a reaction nmedi um

conpri sing 2-[ 4-Adctsiding’ QBhQEH'ﬁﬁH%%Bi' Eﬁwﬁiioﬂuﬂr&eiazw&ia&i Rgnol , so

that the latter reacts with t kal I metal hal oacetate,”in the presence
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subj ect acid or intaJt ride..slar € . .
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the alkali metal haloacetate, in the presence of the
10 alkali metal alcoholate, to form an alkali metal salt
of the subject acid and said alkali metal salt is o
converted either into the subject acid or into its
dihydrochloride.




10 with a.2-haloethanol in the presence of an acid acceptor, such as an
inorgani c base (for ‘exanple sodi um or potassium carbonate) or a tertiary
organi ¢ base (f.or exanple triethylamne), in an inert solvent, such as

tol ueng, xylene or another aromatic solvent. Preferably the alkali netal
hal oacetate is sodiumchloro- 15 acetate and, in a preferred enbodi nent
the reaction is carried out by heating at between 60 and [err] for several
hours. The preferred al kali metal al coholate is potassiumtert- butoxide
and, preferabl yThe I2e[ﬁeatft-ichhotqphewr)iphdnﬂnethyﬂ-anpbpgaahnys)@bvml used
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Each of .t he | a mounts of alc olat hal oa ate used is
vant MoosEs 5 2-Rafoediansh B ChR restmis 6P AR ARLAAECOPEoTg futh a8 4
2-[4-[(4- dhbrgamibebyse iferyéxanipby | sodiud -gri Wmlmg(lca]tbehh&wbr a~eertimxyons
of econony er est nd cycl rtjin cohol .
% thi o ot petnic pRbe (R Eotpn3 LEGHTanIne) | S0/ n GoleBE FIBGulh "R
latter is t-ak'eeneupxyl_nexa:lodl inaghevcaromatic sbivent.t he pH to a weakly basic
val ue) and thq:fé@éféﬂﬂ?ratﬁﬂhghkhileﬁét@ thibddecitd Vs 868£im dhforo-
2 [2 [ 4-] (4-chl or ophenyl ) phen -1 p| erazi ng_/mlet hole acetic acid
N 15 | GioRkAte aRd: cbhr SobEPEeREed emblodiment reaction is carried
out by heating at between .60 and 100° for several hours. The
preferred alkali metal alcoholate is potassium tert-
butoxide and, preferably, the reaction is carried out in an
organic solvent, preferably an aliphatic alcohol of low

20 reactivity, such as, for example, tert-butanol.

To achieve optimum yields, its advisable to use potassium tert-
butoxide and tert-butanol and to resupply the reaction medium
25 with the alkali metal alcoholate and alkali metal
haloacetate in smaller and smaller amounts and at regqular
intervals until the reaction is as complete as possible.
By way of example, each-reactant can be added to the reaction
mixture every half hohr for a total duration of four hours. Each of the
30 total molar amounts of alccholate and haloacetate used is advantageously
25 to 757 higher than the molar amount of the starting 2-[4-[(4-
chlorophenyl )phenylmethyl J-1-piperazinyl J-ethanol.
For reasons of economy, it is of interest to recover and recycle
the starting alcohol. To this effect, the solvent is removed from the
35 reaction medium, the latter is taken up in acidified water (to bring the
pH to a weakly basic value) and the starting alcohol is extracted with
diethyl ether. The 2-[2-[4-{(4-chlorophenyl)phenylmethyl]-1-
piperazinyl Jethoxy)-acetic acid which is formed in the course of the
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reaction is present in the reaction'mixture in the formof an alkali netal
salt. After the reaction mixture is acidified to pH 5 by -addition of an
i norganic acid (such as hydrochloric acid), the corresponding acid can be
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added to this solution and the mxture 1s brought to the re
t enper at urdeScHhPed i8¢ Furopeap Pagens No3f1h6e- f or six hours, a further 20 g

(0.248 nol e) ofhe-fobisviagtdianple 46y BAACEo Re Sphrpose of 11186ttt shg the
mai nt ai neqni’gtr‘tforh.addl tional six hours.
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Example. Preparation of 2-[2-[4-[( 4-chlorophenyl)phenylmethyl }~1-
20 piperazinyllethoxy]-acetic acid.
1. 2-[4-[4-chlorophenyl)phenylmethyl]-1-piperazinyl}-ethanol.

325 ml of dry toluene, 131.2 g (0.458 mole) of 1-[(4-
chlorophenyl)phenylmethyl -piperazine and 125 ml (0.9 mole) of

triethylamine are introduced successively into a three-necked round-
25 bottomed flask of 2 litres capacity equipped with a mechanical
stirrer, a condenser and a thermometer. 41.5 g (0.516 mole) of 2-
chloroethanol are added to this solution and the mixture is brought
to the reflux temperature, while stirring. After heating for six
hours, a further 20 g (0.248 mole) of 2-chloroethanol are added and
30 reflux is maintained for an additional six hours.
The reaction mixture is cooled and filtered and the filtrate is
concentrated under a vacuum on a rotary evaporator. 146.5.g of 2-[4-
[(4-chlorophenyl)phenylmethyl }-1-piperazinyl]-ethanol are thus
isolated in the form of a yellow oil in a yield of 96.8%.
35 50 g of the alcohol obtained are distilled at 220°C under reduced
pressure (0.0065 mbar) and collected in two separate fractionms.
The purity of each fraction is measured by high pressure liquid
chromatography. One fraction of 24.5 g has a purity of 96.6Z,

3.



The reaction mxture is cooled and filtered and the filtrate is
concentrated under a-vacuumon a rotary evaporator. 146.5 g of 2-[4- .
[ (4-chl orophenyt) phenyl met hyl ] - 1- pi perazi nyl ] - et hanol are thus i solated in

f f [ 96. 8% g of the
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mbar) and col | ect gtklidnof \mrnemﬂate dfr aci4z008 . thibeohtdihéy, of each fraction

is measured by hi r r omat ogr.aph One fraction of 24.5 g
has a purity gf 96. 6@&9@?‘1 t geg\e{’l{(if"e:l eE e~ 8r°}1“g§gﬁr&ﬁe?o‘l" sbe form qfaity
purity of 99.6% NWGP@lorlﬁmme'ep#@duétonoﬁngﬁhA%lﬂ: sblisciohtdf geskouthe

al cohol tRus obt apgdckidtibeagaracterized in the formof its

di hydrochl ori de prepared from an ethanolic solution of gaseous 5

hydr ochl oric aci df-Bw?P222°822C Analysis for [err] in %calc : C56.50 H
6.19  N6.94 _[milhsid #ob%, wClclieoiindi6sg found:  C56.63 H6.28 N

. 17.
?4-82hl oEng]enyl )p I’mﬁ %glf{ 1- 5 %é?azﬁh?k?‘ét h53<y]1-[7a§%t i Glaézl ‘d266% g (0. 15

nol e) of 2-[4-[(4fainder aplsensd ) phesigenetnhslee 1- cpt persgi neifo%et bangl and
225 m ofgterg-b 4 3G &ﬁtorruceg _ h _el_ cked.round bottoned
fl ask equi pped wi

nitrogen inlet arEE_S._condenser The m xture is sti rred gently and heat ed to

[err] under a nitgggepo qt5ng§me5§ z_el\ngz g]rgfoﬁg yﬁzﬁﬁ&;}l&g{g 15 oxi dg are

.........

added. The tenperature is_raised to 75 tur e
this tenperat ur e. PLPer3zigyl irFhanek #rdr c@% atfetalffe-bvhmladdednttoomt;ed into

N a three-necked round bottomed flask equipped with a mechanical

15 stirrer, a thermometer, a nitrogen inlet and a condenser. The
mixture is stirred gently and heated to 45°C under a nitrogen
atmosphere, and 21 g of potassium tert-butoxide are added. The
temperature is raised to 75-80°C and the mixture is kept at this
temperature. 11 g of sodium chloroacetate are then added to the

20 mixture, taking the time of this addition as time zero. Sodium
chloroacetate and potassium tert-butoxide are introduced
successively into the reaction mixture, the temperature being kept
at 75-80°C and while stirring under a nitrogen atmosphere, in the
following manner: after 45 minutes 11 g of sodium chloroacetate are

25 added; after 1 hour and a half 5.2 g of potassium tert-butoxide are
added; after 2 hours 5.64 g of sodium chloroacetate are added;
after 2 and a half hours 1.9 g of potassium tert-butoxidé are added;
after 3 hours 1.9 g of sodium chloroacetate are added; after 3 and
a half hours 0.8 g of potassium tert-butoxide is added; after 4

30 hours the operation is ended by addition of 1.13 g of sodium
chloroacetate. A total of 28.92 g (0.25 mole) of potassium tert-
butoxide (97%) and 30.65 g (0.25 mole) of sodium chloroacetate (95%)
has thus been added. The reactor is then converted into a
distiliation apparatus and about 150 ml of tert-butanol are

35 distilled off; 190 ml of water are then added to the reaction
mixture and the distillation of tert-butanol in the form of an
azeotrope with water is continued until the temperature of the
vapours reaches 100°C. '



20 m xture, taking the tine of this addition as tinme zero. Sodium
chl oroacetate and potassiumtert-butoxide are introduced -successively into
the reaction mxture, the tenperature being kept at 75-[err] and vvhile

stirring under MeniddcR46R ALERSPRS &olkd, tmuéai lwema% ﬂﬁm}e&at&f Lﬁ
m nutes 11 g of sodium chl orpacetate are added; after our and

a half 5.2 g ofPrpBshis$PuPH BePY -addibianget b@“'&oﬁiéﬂ coRqesFratedohydroshigrig of

sodi um chl or oagetat ernar Etﬁd:dﬁgl z-@iip(m Ehm&pae:kﬁlmh&t@uh&uﬂyl@ g. of potassium
tert-butoxi de are added; u chl oroacetate are

d
added; after 3 PARBTRFNZH- ﬂ’f&? o UH%‘H’LJ?‘B? ‘}5’61 ﬁg’s‘itﬁ e} fagsfHdYi s added;
after 4530 extrhﬂinSwiﬁ:te dm@ﬂtyatemrl Swlﬁ]&ded'xd]ﬂ.eﬁdﬂmt gotd Bk rfectdeskdof

sodi um chl or oacg t af. 9 0.25 nole) of potassiumtert-
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but oxi de (97% an sodi um chl oroacetate (95% has
t hus been added‘hETtmleioeacmfmsm swhn-hlemoosm thel sodium madt sifi khatdeshred

apparatus and aRegt iJsSQcm:.fQEdtt%r ba @%?'Mdi@i@n 3% n ydrgcmhél-':.gtééml F‘ncPff 190

m of water are then added to the reaction mxture an i St ti on of

tert-butanol i PXERREYSSr FhTAe hiPet BHtY PR B of dishipromethane.i Fap@resnic the
tenperad ure of phlfey AFOUES ekCPddtEon a2l dombined a-ﬁhedfﬁac&béln indsit® | S

|l ed, diluted t d b t H 8 by addit f
about B m cond2iPMkeadt TRPEL IR0, ToRcaREER dnin & Spfafygevapotator. &1 ol1
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enables 7.3 g to be recobvered after evaporation O 4 Ok € adueous.
phase, which cddtaifiPEt Bel 64 Litrskiorophenyldphpnylmethyddrd is acidified te/

PH 5 bys addi ti @ipefaINg bRy j-acdEiadedtiths isolated.
Yield: 55.5%. M.P.:146-148°C.
Analysis for C H, .C1N O in 2

21725
calc.: C 64.86 B 6.48 N 7.20 cl” g.12
found: C64.67 HG6.46 N 7.19 Cl™ 9.39
20 A second crop of product can be obtained by concentration of the

mother liquors (7.4 g).
3. 2-[2-T4-f (4-chlorophenyl )phenylmethyl]-1-piperazinyljethoxyj-acetic

acid dihydrochloride.
32.7 g of 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-

25 piperazinyl]ethoxy]-acetic acid are suspended in a mixture of 125 ml

of water and 13.8 ml of 377 aqueous hydrochloric acid. This mixture _
is concentrated on a rotary evaporator. An oil is obtained and is s
crystallized by addition of 245 ml of 2-butanone. The crystals
formed are filtered off, drained and dried. 34.2 g of 2-[2-[4-[(4-

30 chlorophenyl )phenylmethyl ]-1-piperazinyl Jethoxy]-acetic acid
dihydrochloride are obtained.
Yield: 88Z. M.P.: 228.22°C (Differential Scanning Calorimetry, DSC)
Analysis for C,.H, _CIN,0,.2HCl in 2

217257772737 tot
calc.: C 54.56 HS5.84 NG6.06 Cl 15.37 Cl *23.05
35 found: C 54.28 H S5.86 N 6.15 Cl  15.24 CltOt'ZS.ZZ

A second crop of dihydrochloride can be obtained in the same way
starting from the second crop of product obtained above under point
2 (4.5 g).



extracted three tines with 200 ml of dichtoronethane. The organic 10
phases of the extraction are conbined and dried over nagnesi um sul phate,
filtered and concentrated in a rotary evaporator. An oil is obtained and is
alloweg. to crystallize by addition of 150 m of 2-butanone, while hot. The
solid forned i s TaKingristooddcomnt thei faict 3Ra theod-(4-( (4~
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second crop of pr oduct can be obtaj ned concentration of
li quors é7 4 qg). acid dihydrochlpride is thus obtalned in three steps in an overall
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chl orophenyl ) phenyl net hyl ] -1 - pi perazi nyl ] et hoxy] -acetic acid

di hydrochl oride are obtained. Yield: 88Z. MP.: [err] (Differential
Scanning Calorinetry, DSC) Analysis for [err] in %calc.: C
54. 56 H 5.84 N 6. 06 [err] 15.37 Cllerr] 23.05 35 found:

Cb54. 28 H 5.86 N 6. 15 [err] 15.24 Cl [err] 23.22 A second crop of

di hydrochl ori de can be obtained in the same way starting fromthe second
crop of product obtained above under point 2 (4.5 g). 5



Taking into account the fact that the 2-[4-[(4- _

chl or ophenyl ) phenyl net hyl ] -1 - pi perazinyl]-ethanol is obtained in a yield of
90.4Z from 1-[ (4-chl orophenyl ) phenyl net hyl ] - pi perazine, the : . .
2-[2-[4-[(4-chl orophenyl ) phenyl net hyl ] - 1- pi perazi nyl ] et hoxy] -acetic 5\«
aci d di hydrochloride is thus obtained in three steps in an overall yield of
44. 1% (or nore than 48Z if possible recycling of 2-[4-[(4-

chlorophenyl)phenylnethyl]-l-pipeLaeijI]-ethanol whi ch has not reacted is
taken into account), which constitut’es a marked i nprovenment with respect to
t he process according to European 10 Pat ent No. 58,146. 6 CLAI M5

1. A process for the preparation
2-[2-[4-[(4-chlorophenyl)phenylnet%%é%f‘l-piperazinyl]ethoxy]-acetic acid
or its dihydrochloride, wherein an al kali netal al coholate and an al kal
nmetal hal oacetate are alternately and repeatedly added to a reaction nedi um

oi por asi Nyl | - et Hanol . AOFadeRs EAE FIF{BFRRIONPEN the al kal i metal
hal oacet &g e, i n2-pe-pasperahlorophenyl kplenylmethydljeohol ate, to form an
Convertod of t her-PAPBEERURANSTRRKT IepeBblc R BroBhb T ocnlori de.
dihydrochloride, wherein an alkali metal alcoholate and
an alkali metal haloacetate are alternately and
repeatedly added to a reaction medium comprising
10 2-[4-[ (4-chlorophenyl)phenylmethyl]~1- /
piperazinyl ]-ethanol, so that the latter reacts with
the alkali metal haloacetate, in the presence of the
alkali metal alcoholate, to form an alkali metal salt
of the subject acid and said alkali metal salt is
15 converted either into the subject acid or into its
dihydrochloride.

2. A process as claimed in claim 1, wherein the
alkali metal alcoholate and the alkali metal

20 haloacetate are added to the reaction medium in
decreasing amounts.

3. A process as claimed in claim 1 or claim 2,
wherein the alkali metal alcoholate is potassium
25 tert-butoxide.

4, A process as claimed in any of claims 1-3,
wherein the alkali metal alcoholate and the alkali
metal haloacetate are added to the reaction medium at

30 regular intervals and until the reaction is as complete
as possible.
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2. A process as clained in claim1, ‘wherein the al kali netal al cohol ate

‘and the alkali netal- 20 hal oacetate are added to the reaction nmediumin
de€reasi ng anmounts. 3. A process as clained in claim1 or claim 2,
wher giy). the al kali netal alcoholate is potassium 25 tert-butoxide. 4.

A process as clained in any of clains 1-3, wherein the al kali netal
al cohol ate and the alkali nmetal hal oacetate are added to the reaction

medi um at 30 regular intervals and until the reaction is as conplete as
possi bl e. 5. A process as claiged in any of the preceding cl ai s,

wherein the reagfion hsgfééé%se L aifled & - %QOEhé Wt 5 6.
A process according to ny t he precedi ng clai re|n t e reaction is

carried out at &ldmSer whexeindhg-crackion lénd’a['-'&l °‘7t in A process for

preparing 2'[2[4xhk4bu£9mol as a solvent. _ _ _

chl or ophenyl ) phenyl net hyl ] - 1- pi perazi nyl ] ethoxy]- acetic acid or its

di hydrochl ori de substantially as herei nbefore described in exanples 2, 2
and 3 or,51, 2 #&d 3.A process according to any of the preceding

claims, wherein the reaction is carried out at a
temperature between 60°C and 100°C.

7. 'A process for preparing 2-{2[{4~[(4-

. 10 chlorophenyl )phenylmethyl]-l-piperazinyl}ethoxy]-

— acetic acid or its dihydrochloride substantially as
hereinbefore described in examples 2, 2 and 3 or, 1, 2
and 3.

-_—
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