A process for the preparation of 2-[2-[4-[(4-chlorophenyl)phenyl net Ié; ,
1- pi perazi nyl ] et hoxy]-acetic acid and its di hydrochloride. The preéﬁ@i 3)21\
invention relates to a new process for the preparation of

2-[2-[4-[(4- chlorophenyl)phenylnethyl] 1- pi per azi nyl ] et hoxy-acetic acid

the formul a [ ERR |n mnch the asterrsw indrcates the centre of '
asymmetry of ' he preparatign.g $-Ca] Rhenylmethyl]
formula | nmay exi su-gngém.ihﬂ]@; gjﬂgeim gkid haddews rdahgaﬁmgx-{dar mor a
m xture of the levorotatory and dextrorotatory fornms. 10 The present _
I nvention relates to the synthesis of the conpound of the formula I in

t hese vari ous fThenpreskne ihventicritledatedctofa new process for the preparation of

21 S0 known by b LEy pLERRE Tl kPl P B TR SE e R

as a new nem%ahsnfomﬁat he 15 treatnment of allergic syndronmes; such as
chronic and acute allergic rhinitis, allergic conjunctivitis, pruritus and
urticaria. European ent No. 58,146 in the nane of the Applicant describes
t he synt hesi s of C3- - [ (4-chl or ophenyl ) phenyl net hyl ] - 1-

pi per azi nyl ] et hoxy- acid and its dihydrochloride. In this 20
synthesis, the starting substgres is 1- [(4 echl or ophenyl ) phenyl net hl ] -

pi perazine, which is reactegtywi t h et -62cxfoogoet hoxy) -@getate tq give
met hyl 2-[2-[4- [(4-chlor phenMLybhen ﬁethyrﬁ 1.p|perazrnyl]ethoxy]
acetate in a yield o ‘ 8% This nmethyl ester is then subjected to

-----

hydrolysis with an ni c base (sodium or potassium hydroxide).to give
. the sodium or sruntsalt which is easily converted into the free C“
acra"and then into cetirizine drhydrochlorrde 1 ‘The mgj or di sadvant age
of this synthesis is that the overall "yield of
2-[ 2-[ 4-chl orophenyl ) phenyl net hyl ] -1 - pi perazi nyl ] et hoxy] -acetic acid
L] in wich the asterisk indicates the centre of asymmetry of the molecule, .

and its dihydrochloride.

The compound of the formula I may exist in the levorotatory form, the
dextrorotatory form or a mixture of the levorotatory and dextrorotatory
forms. .

10 The present invention relates to the synthesis of the compound' of the
formula I in these various forms; '

The dihydrochloride of 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1l-
piperazinyl )ethoxy]-acetic acid, also known by the generic name of
‘cetirizine, has recently been introdt:ced as a new medicament for the

\_i 15 treatment of allergic syndromes, such as chroniec and acute allergic L
rhinitis, allergic conjunctivitis, pruritus and urticaria.

European Patent No.58,146 in the name of the Applicant describes the
‘synthesis of 2-[2-[4-[(lo-;chlor'ophenyl)phenylmethyl]-1-
piperazinyl Jethoxy-acetic acid and its dihyd:ochlo:ide. In this

20 synthesis, the starting substance is 1l-{(4-chlorophenyl)phenylmethyl]-
piperazine, which is reacted with methyl (2-chloroethoxy)-acetate to give
methyl 2-[2-[4~[(4-chlorophenyl)phenylmethyl]-l-piperazinyl Jethoxy]-
acetate in a yield of 27.82. This methyl ester is then subjected to
hydrolysis with an inorganic base (sodium or potas‘;i'm hydroxide) to give

25 the sodium or potassitum salt.:'which is easily converted into the free
acid, and then into cetirizine dihydrochloride.



di hydrochl oride is only 10.6% based on the amount of 1-[(4-

chl or ophenyl.) - phenyl net hyl ] - pi per azi ne enpl oyed. 5 According to the
pgesent. i nvention, a new process for the synthesis is provided, whlch
S i e e DR
pi perazi hyl ] et ho [ 0 0 r :
better yields GC

chl orop%enyl )p%‘lg ?%‘ﬁgri&#g?){)@{eggﬁgti qu%/ aac?g#l(%: eglgrls){;(ﬁacéth a((:)lrdnul a
[ERR] and its @Waﬁ%wrb ¢ dé enly éPe?}?; gsqsy of H&eoﬁ%%@t .

(Z:h?rzalee{I(zzledhlln&hﬁ*enyll)) enyf.methgl] p:.lperazme employed. Hox
chl or opheny met - | - razi et hoxy,

acetonitrilPe of t‘“ﬁé°¥%?% "?’él‘«?ﬁesf gf%éda W‘aﬁ\“&fﬁﬁ%d{% élé? SIRERasES P -
aqueous- al cohoptdrigedl] bty eaabpaezo[zm-am-amotopammmeﬂﬁmpthﬂ Jd@sired,
Ejlhﬁygfl)ghlogrltggxge%ragynya.l.]ethoxyﬁ-gcbettqlcnaecq'.d ind Q.Q\éechth?gréﬂxtlgzi&e to be prepared

2-[2-[ 4-[ (4- Chirigboplaered ypélsksy| net hyl | - 1- plpera2|nyl]ethoxy] acetonitrile
of the formila |laH3esiadsed e %@Js%%@gidﬁkﬂdna' 21@-faR¥-compound which is

easi |y obtai ned by reacti ng

chl or opheriyd )pth%QFPnhﬁﬂﬁ}DPhqﬂ758$%B?lﬂeltﬂlpﬁfﬁflpﬁ¥}ﬁ}PaxXI'PCQWRQhSQid of the.

hal oet hoxyacet poighfikl € of the formula IV in accordance with the equation:
[ERR] in which X represents a hal ogen atom 5 This reaction is carried
out in the presence of<Y acid acceptor, such as an al kali netal carbonate,
and optionally in € ence of a small anpunt of an alkali netal iodide
to accel erate the reaelil in i nert organic solvent, such as an al cohol
(foﬁ\pxanple n- but anol ), p‘efeVany at _a tenperature close to.the refl ux
tenmperature. 10 When afffoiy i calit4FHaly1Q7CH,-CO0R ()

1-[ (4-chl orophenyl ) phenyl hyl | perazi ne |

and. its dihydrochloride are prepared by a process which is characterized
in that 2- [2.-[4-[(lo-chlorophenyl)phenylmethyl] l-p:.perazxnyl]ethoxy]-

15 acetom.tr:Lle of the formula

' “N-(CH.).-0-CH.-Cl (1T
CH-N N-(CH,),-0-CH,~CN (I1)

/

\ /

is hydrolysed in an aqueous, alcoholic or aqueous-alcoholic medium by a
base or by an acid, and in that, if des:i.red,-the acid of the formula I
t?ms obtained i's. converted i,tito' its dihydrochloride.

20 2-[2-[4- [ (4-Chlorophenyl)phenylmethyl] -l-piperazinyl]ethoxy]-
acetonitrile of._the formula II used as the_ starting material is a new

compound which is eésily obtained by reacting 1l-{(4-

2



of the formula Ill instead of the racemate is used:in this,reaction,{the
starting enantioner can be obtained by resolution of the corresponding

A e e S LN T S

pr ef er alajoetirskyadetontgrildsof the2f traudet 10 iy asceioodiricei with ehe tdgRat Donyul @
IV, and nore particularly 2-chl oroethoxyacetonitrile, these products can
be prepared in accordance with the nethod descri bed by E.J. SALM et al.
Suomen Kemi stilehti, 17B,(1944),17-19 (Chem Abstr. 40, (1946),6491). 20
The 2-[2- - chl or ophenyl ) phenyl net hyl.]-- | - pi per azi nyl ] et hoxy] -

acetic ag{ he fornula | is obtained by -hydrolysis of 2-[2-[4-[(4-

chl or ophen yl met-hyl ] -'1-pi perazi nyl ] et hoxy]-acetonitrile of the
fornula Il in acoprdaflt®\w th the equati-on: - [err]'5 ~Thi's hydrolysis.

edinp/1. FNdronS| in a baS|c nmedi um The
he~fgrmula Il is heated in the presence of an inorganic base,

other in an acid
nitrile of

such as an metal hydroxide, in an aqueqm$). 10 -al coholic or
aqueous-al cy c medi (for exanpl e nethanol, or ethanol) at a

t enperature between 6 and the reflux tenperature of the reacgtion

m xture, The acid of the formula | fo d is present in the reaction

m xture in the formof its alkali alt, fromwhich the acid is

| i berated by 15 acidificatioﬁﬂg \reactlon m xture by neans of an

i norgani ¢ acid (such as hydrochl oric "d). T cid of the fornula I |s

then extracted by neans of an organic solv, (fo $.8 or o-
nmet hane, or toluene) and crystallized for f"is]tg at i "%El rﬁa?lf/% ?he acid

the formula | is convert’ed into the 20 dlhydrochlorlde by a process
whi ch is known per se. -

_ \ /
| (I}

in which X represents a halogen atonm. _

s . This reaction is carried out in the'preaéh¢§ of an acid ac;epﬁor. sﬁch
as an alkali metal carbonate, and optionally in the piesehce of a small
amount of an alkali metal iodide to accelerste the reactidn. in an inert
organic solvent, such as an alcohol (for example npbutanol), _

| preferably at a temperature close to the reflux tamperature. - -L*j
10 ~  Vhen an optically active 1-((4-chlorophenyl)phenylmethyl]-piperazine
of the formula III instéad of the racemate is used in ihis'teactidn. the
'stariing enantiume: can be obtained by resolution of the corresponding
racemic campound by methods which are known per se.
Of the optically active acids which can be used for this resolution.
15 tartaric acid is preferably used.

As regards the z-haloetho:yacetonitkilea of the formuls IV, and more
particularly‘2-chloroethcxytdatonittilét.theii producti can be prepared
in accordance with the methcd described by E.J. SALHI et al.. Suomen
Kemistilehti, 17B,(1944),17-19 (Ch-. Abstr, 60 (1946) 5491).

20 The 2-[2-[4-[(4-chlorophuny1)phenylmethyl]-l-piper;zingi]ethozyj-

3



2. Hydrolysis of the nitrite in an acid nmedium The nitrile of the fornula
Il is heated in the presence of an inorganic acid, such as hydrochloric
qcid,fpfeferably in an aqueous medium at a tenperature bet ween 60C and t he

reflux, tenper t h nmul a
| forned.is t“%giﬁji rac d:h]er érﬁla\gﬁe rgé\c‘% Bg'{ry?i §¥§}Y8’B§Y%€ 5%21[5 ﬁ‘ é%am c
sol vent (for chi:ar@mwl rptenytmetthiyh jrel - phperneinydi) ey haxy] - pertiohi exi 1byof the
crystallizati Jha «f %H!ﬁ s then converted into the
- di hydr ochl or |fggm%li1QIp¥‘g§agggk n?%h“i}'? fi ei#mse Thi s new .
synt hesi s procesg=m\ves yields of cetirizine dlhydrochloride, 4
cal culated w Ch RCt to the anmount of 1-[(4-
hyl ] - pi perazi ne enpl oyed, of 60% or nore by acid
hydrol ysis and 65% or Yore basi ¢ hydrol ysis. Mreover, very high yields
of the optically activegh -(cBi £ 80 QERd—Cca» be obtaqud 5 by
this process. These higher ds s?a?rtl ng from1-[4-
chl or ophenyl ) phe t yI]-plpera2|ne constitute a considerable technical
advance with re o the process described in European Patent No.58, 146.
The foll ow ng ex S are give or the purpose of illustrating the 10
I nvention. Exanple 1. Preparat of racem c 2-[2-[4][(4-chl orophenyl) -
phenylnethyl] 1- piperazinyI]ethoxy]-acetic dihydrochloride of the fornule

. 1. Racemic 2-[2-[4-]
(4 chl or gphenyl phenylnethyl] |pera2|nyl et hoxyl - 15 acetonitrile
of the f3rmil a THS BYRFGHYSLF oAbt asr LodiSu 37 YD opETHIGPg) mesboRto SR o &
1-[(4- chl or opbsd yep e yldNEkd Wiehepitpcdm acO® medfugl (0. 174 nole) of 2-
chIQLQethoxyacetonltrlle 26.1 g (0 246 nol e) of sodium carbonate and O. 78
g (0 0047 nole)Hy p$ 166 g pdmedibmsuccessi vel y

The nitrile of the formula II is heated in the presence of an

1norganic base, such as an alkali metal hydroxide, in an ‘aqueous,

10 alcoholic or aqueous-alcoholic medium (for example methanol, or
ethanol), at a temperature between 60°C and the reflux
temperature of the reaction mixture.

The acid of the formnla'I'formed is present in the reaction mixture in
the form of its alkali metal salt, from which Ehe acid is liberated by

15 acidification.of the reaction mixture by means of an inorganic acid
{such as hydrochloric acid). The acid of the formula I is them _
extracted by means of an organic solvent (for example dichloro-
methane, or toluene) and crystallized for isolation.

U/ ' . Finally, the acid of the formula I is converted into the
.20 ' dihydfochldride by a process which is known per se. |

2. Hydrolysis of the nitrile in an. é_,c'id medium.
The nitrile of the formula II is heated in the presence of an

inorganic acid, such as'hydrochloric acid, preferably in an aqueous
medium, at a temperature between 60°C and the reflux temperature of
25 the reaction mixture. The acid of the formula I formed is then

extracted from the reaction mixture by means of an organic solvent

(for example dichloromethane, or toluene) and purified by
crystallization. The free -acid of the formula I is then
.converted into the. dlhydrochlorlde by a process which
'is known per se. :

30 This new synthesis process gives yields of cetirizine dihydrochloride,
4 :



20 into a three-necked round-bottomed fl ask equi pped- W|th a -
mechani cal stirrer, a condenser and a thernmoneter. The m xture is heated at
[err] for 11 hours while stirring, cooled, filtered and concentratedon a *

rotary evap é&f&teﬁowﬁho? %%@I¢€%Qrﬁﬁgg&9|4f fr Isol ated and are ,:;f

chr omat ograp over ai ni kg of | "lica usi ng a 25
m xture contchilarenhenyl) phenyimethyblhipdperazine mmphoyed, ool 699, orcmht dy. aqd s

desi red mtrﬂyheoiy%ﬁoiﬂdees%a RoteMby| BARL! R0l $413T Métebhed h%e:?f)'h\iﬁﬂts are
removed and the purity of which is measured by high perfornmance . i d
Chrcnnatogreuﬂ+§1d¥%ﬁf e;optically active forms of this compound can be obta ned

2- [t2 [54t [ (|4 U?hl:ﬂjt;d)@beé‘eds).ph&rs)él ABgtey! ?ié’lﬂ?lmﬁ:&iﬂg’l!kwuhpx.y] 3033 6. i
acetonitrii e s I a | ONS (0] as
SO Ty of CriBssmen P irusaT ik ehg) I iptiRip Hhnac it oRbifiatbg® 0 9

Yi el d: 86. 4%e‘£heiq1doeﬂnancem11:hnedspaan tre thépracess described tine Ebropennf its
35 di h I repar ed froman ethanolic solution of gaseous :
‘hydrochl ori éﬂag:&g N%NF%GMQ 5 Anal ysis for [err] in [err] calc.: C
56.96 H 5. Jthe fpljowing [eewaesuroxivfrerfp]r thep puxppse éllletsyt khs. 00 N
9.49 {gerr] 15wéBedam.r] 23.76 5 2. Racemc.

2-[2-[4-r(4-chlorophenyl ) phenyl net hyl | -1 - pi perazinyl | et hoxyI acetic acid
of the formula | (by hydrolysis in a basic nedium 250 m. of et hanoI 23 g

(0.062 noEedmpdl Iacemgﬂtyﬁh [of- igofemic 2-[2-[6[(4-ch1orogenzlz- -
‘chl or ophenyl ) phenyl ng Ll azl.l - Lidd J§ of

a 4N ethanolic solu ‘
successi vel y int o atheformate fa round bottomed fl.ask- equi pped wth a
mechani cal sti rrer a condenser and a ther rrorret er. The reactlon m xture
refluxed #orReger r£2=Lfarl. 1rpipe 7dle

" cool Bd |t5a§tbﬁﬂ:thl@!mthi(fm d|t|on of 372 |

200 ml of n-butenol 43.05 g (0.15 mole) of racemic’ 1-[(4-
chlorophenyl)phenylmethyl] piperezine. 24.g (0. 174 mole) of 2-

chloroethoxyacetonitrile, 26.1 g (0. 246 mole) of sodium carbonate end
0.78 g (0.0047 mole) of potassium iodide are introduced succees;vely

20 into a three-necked round-botﬁomed flask equipped with a mechanical

' ‘stirrer, a condenser and a thermometer. The mixture is heated at 110°C
for 11 hours_while_etirring. cooled, filtered and concentrated on a
rotary eveporetor, ob.g of a yellow-brown oil are isolated and are
ohromatogrephed'over a column conteining 1 kg of silica using a

25 mixtore.conteining. by volume, 982 dichloromethane and 2I methanol. .
This desired nitrile is collected in two fractions, from which the (o
solvents are'removed and the purity of which is measured by high
performance liquid chromatography.
Racemic 2-[2—[6-[(k-chlorophenyl)phenylmethyl] 1-pipereziny1]ethoxy]-

30 acetonitrile is thus obtained in two fractions, one of which of 33.6 g
has a purity of 100% and the other of which of 14.4 g has a purity of
97.42. ' :
Yield: 86 43 .
The product obtained can be charecterized in the form of its

s dihydrochloride prepered from an ethanolic solution of gaseous

" hydrochloric acid. ' |

M.P.: 201-202°C.



concentrated hydrochloric acid. The ethandl is evaporated and the 15
reaction mxture is diluted with 100 ml of water and extracted three tines
wyth 200 M of dichl oronethane, The organic phases are conbined, dried over .
nmagnesigm sul phate, filtered and concentrated in a rotary evaporator. An

oil is obtained and is allowed to crystall'ize by addition of 100 m of

2- but anone, whi |l thg);s,_sTlgetsrpl nd dmr mcu,sm?(} “filtered, washed and
dried. 18.9 g of cem C tot.

chl or ophenyl )pher‘fy?iﬁét ﬁyr"? le F’ éz”’n?l f’gt tﬁ}xyi's a?(}etﬁ:](:t gcﬁf 8%e thus

obt ai ned. 18.9 g foundhe& amutaues 0obtHimes alé IMSp@n d.3:n7650 m of
water; the pHi's brought to 0 8 by addltlon of concentrat ed hydrochl OI’I c 25
aci d. The d&queduRage phoraphe phe :

Lgai N The addi qm—of—r%—%%w“ Scdy SCEht Qhinlla £ (8} hgaf‘ﬁ‘ﬁ?%ﬁ*‘ﬁﬂ?‘f"%gs&o Gt 1t oo
causes crystal | i 280i ®h off ethaneki 2328[ (0042 [qaje) of racemic 2-{2-[4-[(4-

chl or ophenyl ) phenggl |
di hydr ochl yi)ph r&r‘ﬁgﬁéﬁ%ﬂﬂﬂh%e% oyl il 1q8tdeydCidheficnile and 31

als are ter ed drijed |
obt ai ned. Yield: ™58 “Rh ‘F‘b‘??biﬁﬁeb"(iﬂ‘f?ferpeﬁﬁ%“%ﬂi‘ Eﬁg Fr%‘?"r"fd
DSC) (decaposi t iswecossivelyiingp Artakyé;-un%cf:m rpeasd-bok tontéd361ask eq\ﬁéplped with a-

54.56 H 5.84 N 60 H
5.86 N6 02 [ef ?fg%%i‘%grg%‘e‘?}?f 5, chyfildeher and o al‘ih"g‘?"“fg?féo gh’ife 4e528 001 de
of the 2-[2-[4-[ @fxters dsoptfeluged Foerid howts. yhileishireingn,Te reaction mixture

ethoxy] -acetic ag dalloweﬁa{:&lé'oéi Sha £ ﬁeﬁ)%‘i-kuélﬁ thes %mt%n of 372
1- [ (4- chl or ophenyl’) - phenyl met hyl | - pi pei azi ne enpl oyed, is 65 3.

Racdgic 2-[2-[4- @nfﬂnﬁﬂtsﬁdﬁl‘?éﬂ‘jﬂlfﬁﬁm?ﬁﬁet%l ft@nﬁ}p’éraﬁmﬁ]ﬁeq éPHoS?}ﬂ
acetic acixs of ”i:@af:ﬂ:[dﬁlhﬁxiut(ebys el dagddy @ich 100Kl @€ whvEedindkxfracted thzved

L S5 bor azi nyt ] ot 3E9Y “hetn B9 A 6 AT RER MR T EhRRLT cliFp axe combined,

'drzed .over magnesium sulphate. filtered and concentrated in a rotary

evaporator. An oil is obtained and is allowed to crystallize by
addition of .100 ml of 2-butanone, while hot. The solid formed -is
.20 filtered, washed and dried. 18.9 g of racemic 2-[2-[4-[(4-
: chlofophenyl)phenylmethyl]-1-piperazinyl]ethoxy]-acetic acid are thus
obtained. o | '
18.9 g of the acid thus obtained are resuspended in 150 ml of water;
. the pH is brought to 0.8 by addition of concentrated hydrochloric
25 acid. The aqueous solution is concentrated on a rotary evaporator and
‘the residue is then diluted by addition of 75 ml of 2-butarione and
- _ " concentrated again. The addition of 150 ml of 2-butanone to the
' - residue thus obtained causes crystallization of racemic 2-[2-[4-[(4-
chlorophenyl)phenylmethyl]-l-piperﬁiiﬁyl]ethoxy]-acetic acid
30 ' dihyd;ochloride. The crystals are filtered off and dried, 21.7 g being
“obtained. ' _ _
' Yield: 75.92. M.P.:220;15°c (Differential Scanning Calorimetry; DSC)
. . ' ' (decomposition on melting)
- Analys:.s for C,,H, CIN,0,.2HCL in 2 ' |
'35 Calc.: C S4.56 H 5.84 N 6.06 1~ 15.37 c1*°%* 23,05
" found: C 54.60 H 5.86 N 6.02 Cl~ 15.33 c1‘°t° 23.26
The . overall yield of dihydrochloride of the 2-[2-[4-[(4-~
chlorophenyl)phenylmethyl] 1- piperazinyl]ethoxy]-acetzc acid,

£l 6



equi pped with a nechanical stirrer, a condenser, a therrmoneter and a '’
droppi ng funnel and are heated to [err], while stirring. 41 m of 37%
concentrated hydrochloric acid are then introduced dropvvi se The 10

tenperature of the reaction mxture rises to_9 n mxtur.g-ls
hoared at | SELFTACeh HHER FIBeChHD Eo% AP GE TX4rICE RPN Ur o | &
al  oved to ghédtylasthyly-piperasinalenplayedy 106862 .vapor at or ‘the residue is

taken up in 150 m of toluene and the reactlon mxture S concentrat ed :
again on 3 Retaﬂ. m:.'.. ' - plzeny m of

Sodt um nydr 858 44 cgpadl ¢ {*’?dh#&ag?ﬁ#‘ggﬁt#kgﬁw el Sd'mt o
di chl &r onet Kark 8 Thé-zérg@lm)c°§m§§e§i%1rze[%-dﬁb[("{eﬁhhmwwls)tvhmiﬂerylrlenoved

on a rotary;eyaness ljeﬁyi(?ldcetthﬂﬂﬁbe%ﬂe@ntr%d@edd)\iﬁtjo ta0reikal | i ze by

bei ng di spers in 2 but anone, while hot. The m xture IS
cool ed and- Pﬂ!“c&?ﬁgd'iéﬁd‘t'ﬁé%?’;@tlafgréﬁ' dr F%%F“Sﬂr'g aothezpompter and

2- [ 2- [ 4- [ (4debpping phubingl )qudeayé nie"abgd Jtol 459€i, patiidai Mz}:ﬁiglom] mbogt 373 aci d
are thus | SO' el rate4d ﬂﬁ?:ochggr gu% '198 rgs%ain'lecd (&3 & d nggndﬁx[% in 300 m

of water: t N o concentrat ed .
hydr &®hl or i @emndtufrmofathmcaectéohmimnre srieendonsz%q.euhe)r:eectmnar y

- evapor ator pilguiees) HEede abheSecliebiiintineddlivhii00 el By Mimelregetidhanone

and the m xture is concentrated again. The-addition of of 2
to the resi @iEtuneyis GBP-&‘I"?%&%%ﬁﬁesn‘tri;?s?%ﬂcPPE"éttFSrP%F F%Fd’é’m gvaporstqr;. 30
[ (4- chl or opkreydespda i mbiken! wp -ih- psqoanaaf rypldetie 8/ jtha Chédct 1a¢ imixture

di hydr ochl de. Th tal | te ff d.dried,, 39,7 )
0171 0N 4y e FOE SR B 8 Has FhaBs 17l ko] igfoio
Anal ¥$i s f odn[200r hliof %868 and theasqueous (3alatixm obtsingd is\bgoGght kerpH

15. 37

23. 06 TLngbeﬁﬁalﬂgﬁﬁﬁ:ﬂg& se if‘% gﬂfi(_'{fi ch oropq‘é'ﬁgl} [seé%ﬁa&é?ﬁf/@]r err]

pi per azi nyI Eimerwith 208t mk ofcdirbdprgmatbang .o The oree: q:ahe&@dammmbined _

and the solvent is removed on a rotary evaporator. -The oil thus .

obtained is sllowed to crystallize by being dispersed in 250 ml of 2-
20 butanone, while hot. . , _

The mixture is cooled and filtered and the crystale -are dried. 34 g

of racemic 2-[2-([4- [(4-chlorophenyl)phenylmethyl]-l- -

piperazinyl]ethoxy]-acetie acid are thus isolated.

_ 3413 of the acid thus obtained are resuspended ‘in 300 ml of water; the
25 pH.is brought to 0.8 by addition'of concentrated- hydrochloric acid.
The aqueous solution is concentrated on a rotary evaporator, the . )'
residue is then diluted by addition of 150 ml of 2-butanone and the -/
mixture ie conoentrated again. The addition of 300 ml of 2-butanone to
the residue thus obtained causes crystallization of racemic 2-[2-[4-
.30 [(4-chlorophenyl)phenylmethyl] 1-piperazinyl]ethoxy]-ecetic acid
dihydrochloride. The crystals are filtered off and dried, 39.7 g being
~ obtained. o |
Yields 70%. M.P.: 227.02°C: (DSC) (decomposition on melting).
_ Analysis for c21n25c1N203 .2HC1 in 2
35 ~ Calc.: C 54.56 h 5. 8 NG6. 06 Ccl” 15.37 Ci 23.05.
found: C S4.30 H 5.88 N 6.83. c1” 15. 56 Cl 23.06
The overall yield of 2- [2-[4—[(4-chloropheny1)phenylmethyl]-l-
piperazinyl Jethoxy]-acetic acid dihjdroohloride,*calculated with

tot.
tot.

7
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respect to the amount of 1-[4-chlorophenyl)phenyl net hyl ] - pi per azi ne

enpl oyed, is 60.5% Exanple 2. . Preparation of dextrorotatory 2-[2-[4-[(4-
chlorophenyl)phenylnethyl] 1 piperazinyl]ethoxyl acetic acid 5

di hydr | oride of the forrmu Levor ot at or

1- ( 4- gﬁﬁorophenﬁﬁﬂ‘f@nw rﬁ?FhWﬂ'mﬁ ?ferlaﬁ‘r'ﬁ’élﬁﬂﬂl'ﬁﬁy*tﬂ‘ﬁ?ﬁ?%?‘qtpﬂl'ﬂlﬂ%ﬁ&;tlﬁen
‘of 300 g (2 nol eaz)xpm‘yeQZR,sSR); smrtaric acid in 2 litres of ethanol is
heated at 72-74C and a sol ution of 286.5 (1 nole) of 10 racem c

1-[ (4-chlorop eny piperazine |n 1L et hanol is added,
whil e Stll‘l‘lnk& 105 IL t‘QXtJm P% €xctot en allowed to .
return to roomterrperat ghiorophens zithoywt]asdexrikOacid

crystal | i zg towar ds [erra,)hxd;mlsﬂ&e QPté’He g&lmm f;'tered of . and
recrystallized three tines-i rst in a mxture of 2
litres of ‘ethanobLevsi@tPedky il ' i
andflnallylnamxureo -'-%%%dS
m of water. Aft L on and drying, 118 g of di ast er eoi soner i cally

i mpure 1-[4- chl ar egenyd )oﬁh3W|grret hﬁéllksploie(ﬂz.lmﬁ-t(a%@aﬁﬂ atb#d tinah € j3kes of
obt ai ned. 20 met hanol )

This salt is theﬁtlb‘&?&nbig l’%‘{/ gqcﬁ t7|l'o§ 5‘}3 3 %gl“ﬁl‘?'bﬁfo@az% oy (“51%?5 °fr0| e)

of sodi umiRydr oxrakemin TH(d4rthleropkenyl )phiepybmaxthyl prpipbrafihe in 1 litre of
chi oropheny! ) phepyldel Ny Lalb@CLAE ' Grilting! BRI AlehdeS: SthEARAlE" 5

several tines with or onet hane he cofibi ned organi ¢ phases are" ed :
over sodi um sul pFRusesfand her) sdhevedote crethm ¢@ sm tPBP%ﬂByua/.apbiJeet @r-irﬂ&g

ghf){b(,gpt ical ly i (e edé£MRHOsAO6Yarks[ £¢tcrystallize towards 57°C). The salt
C

phenyl )phen Irret y) zine are obtained; this product 'S
purified by succg Q ’é]cifg‘t{)efflea ‘}%t PR SeFFIRhaniizat thies §iges Aprauceossipn,
18.2 g of 1bevor ofiaatsmr yn]& mitewde of cqonefuyds) phesthaficl land] 6 8 REERY o Gnethhitbl,

- . | d:
ig 35/(?2 Lg/lvgr ot gt?ofgg:zf [i?g}:e[? %hanol and ff‘naliy(:m a mixttugleuefng)s l!ltge of

(4-chl or ophenyl ) pthangl nedshpl | ofl mpthpaodzandy 5]ml of water. After filtration and
drying, 118 g of d:.astereoisomerically impure 1-(4-

_ chlorophenyl)phenylmethyl] piperazine (2R,3R)-tartrate are obtained.
20 M.P.: 170.4°C (DSC). [a]D 1+ 7.8° (¢ = 1 methanol).

This salt is then decomposed by'addition of a solution of 22 g (0.55
mole) of sodium hydroxide in 750 ml of water. Levorotatory 1-[(4-
chlorophenyl)phenylmethyl}-piperazine thus liberated is extracted
25 several times with dichloromethane. The combined organic phases are
. | . dried over sodium sulphate, filtered and concentrated on a rotary
~— ' evaporator. 80 g of opticallf impure levorotatory 1-[(4=
.chlorppheﬁyl)phenylmethyl]-piperazine'are obtained; this product is
purified By successive recrysﬁallizhtions from hexane, to give finally
30 18.2 g of levorotatory 1- [(4-chloropheny1)phenylmethyl] -piperazine.
M. P.: 90-92°C.. M.P.: 90.35°C (DSC) [cz]D : =19,4° (c =1, toluene)_

Yield: 12.72
2. Levorotatory 2-[2-[4- I-chloro henyl)phenylmethyl]-1l-piperazinyli- -
- 35 etho -acetonitrile of the formula II.
' 100 ml of n-butanol, 20 g (0.07 mole) of levorotatory 1-{ (4~

chlorophenyl)phenylmethyl] piperazine. 11.2 g (0 0937 mole) of 2-
_chloroethoxyaceton:_.trile. 12.18 g (0.115 mole) of sodium carbonate



35 et hoxy] -acetonitrile of the formula Il. 100 m- of .n-butanol, 20 g
(0.07 nole) of levorotatory 1-[(4- chlorophenyl)phenyl nethyl]-pi perazine,
11.2 g (0.0937 nole) of 2- chloroethoxyacetonitrile, 12.18 g (0.115 nDIe)
of sodi um carbonate 8 and 0.36 g (0.002 nole) of potassium i odide;

i nt-roduced samwd ®s 36 \gLl(9.002 moke)t bf cpotiags ke ibﬁdﬂab@ﬁhﬁﬂﬁhc‘éhask eqw pped'

3

h h I d d ..
heat ed at [ oNEePsrerBineE (OPCREHee Frd-belEimet e APfelinitls °

.and concent rmmnbcnlasr-btary empdemﬁe@'r and@ thexfmometesl.| Tve luliumeoih are
i sol ated andyglieaChi Q’i&‘@%@%%u@y e%&l&%‘imngo”&?éxﬂw&ek kﬁiﬁ realica

using a mxture contain vol.unme, 98% di chl orret ane and /o nmet hanol .
17.8 g3of | et &Pafwa?ig 18 TOLATY. [AVBPRATOFy|26. 8 of a yellow-brown oil

lghenyl ][ret hyl lféiﬁblﬂeaztiwleketdﬁ&!lto’g@ﬁbﬁ&tﬂhbﬁér Q aanmab&@dgge/dmgw 1t ke o§0 t
orm of an oi err an % The . pr.oduc
can be char aﬁ’f]eiﬁ" %‘%n t'ﬁ’é&?f# rﬁgﬁpi{l‘\ig ’hyag‘fﬁ%‘nl %%e 88"}&"533? nf'"lro an

et hanol i ¢ sokZitneshamdl . ghB.80gsofh Ldvardtasoiy 2ac2-c[4-[.&-chlord¢h9nyl)[-er r] (c

i I Ryl o el o 1

23. 65100 3f°m3ﬂfrfm9ﬂ-ht ory 2- [2-[4- [ (4-chlorophenyl-phenyl methyl
]-1- pi perazi E,yj%% .ejlhgxydc- acgf metRdriol ) (i ynedapcgagori de of the formula I
-9.42 g (0.02 | e) of Ievorotatory 2-[2-[4-](4-

chl or ophenyl tw@waa&t byt [belchpinactezizayl 1:etthe><5€ma6£etimaldmyheome:ide N
d wi.t h,a nmechani cal, 'stirr.er

duced
condenser . PTIRFAD R, v SHRABEE sithss G AR PMpeRT Rk heiBEre s, 1)

whi | el8tirriNMg. 1511142161’0 3leq cancehilgdt écl shdrmeshhmeli)c acid are t hen addeef)

The tenperature of the reactlon m-xture rises to [err] The

Analysis for 02132401N 0.2HCL in 2

Calc.: C 56.96 H 5.91 N 9.49 Cl™ 16.01 Cl
found: C 56.92 H 5.93 N 9.33 c_1’__15.n cl

tot.
tot.

23.65

20 3. Dextrorotatory 2-[2-[4- 4-chldro henyl-phen lmeth 1]-1- 2iperazinyl]-
'ethogz]-acetic acid dlhzdroehloride of the. formula I.
9.42 g (0. 0255 mole) of levorotatory 2-[2-[4-[(4-
chlorophenyl)phenylmethyl]-l-piperazinyl]ethoxy]-acetonitrile are
introduced into a reactor equipped with_a mechanical stirrer, a
25 condenser, a thermometer and a:dropping funnel and are heated to 45°C,
while stirring. 15 ml of 377 concentrated hydrochloric acid are then
added. The temperature of the reaction mixture rises to 92°C. The
' reactlon-mixture-1s~heeted at 60°C for 60 minutes, while stirring. The
reaction mixture is allowed toucool_and is concentrated on a rotary
30 evaporator, and the residue is taken up in 50 ml of water. The pH of
the reaction mixture is brought to S by addition of sodium hydroxide
~and the nixture is extracted with several successive fractions of
dichloromethane. The organic phases are combined'endidried over _
' magnesium.sulphate and the solvent is removed on a rotery evaporator.
35 9.6 g of the free acid of the formula I are thus obtained in the form
of a beige powder and are converted into the dihydrochloride by means
of a solution of hydrochlorlc acid in acetone, end the_
'dlhydrochloride is crystallized. After filtratlon and drying. 9.8 g of
dextrorotatory 2-[2-[4 [(4-chlorophenyl)phenylmethyl]-l-



réact_i on mxture is heated at [err] for 60 minutes, while stirring. The
reaction mxture is allowed to cool and is concentrated on a rotary 30
evaporator, and the residue.is taken up in 50 m of water. The pH of the

reacti m xt ure i digh LPEXe) hydr oxi de, a

ni xt urgufs ext rag?gdgatlgftéégx’g‘ Qéﬁg%esmd\?gig g%?g dsraxq 8h H’eﬂ&‘ﬁ
The organic phas @9r ity of otiisn priodusd . dreaguresd by hmgnmﬂommdephmtﬂdand the
sol vent™ is rem)VQﬁrﬂﬂit%g{'ﬂ;tﬁr Wil %peﬁﬁfa‘irstaﬁom gﬂ%& P %Egr(ffg f%;é'

of the fornmula | _are btained int orm o
converted into tﬁ@mEﬁWQdibcgﬁlzoﬂﬂbrﬁipeﬁéa\‘& the dé‘!rﬁ‘l”iﬁﬁ‘&ﬂrbfemm oric

acid in acetone, MaRd: tioe-zhirgdnochl: 224 atem@scwquq?*lgzed 4Afees of,i bddeatyi on
and drying, 9.8 g of dextrorotatory .
2-[2-[4-[(4-chl oXéphingBE phenyl met hyl ] -1 - pi perazi nyl ] ethozy ]-acetic

aci d di hydrochl OW%f?'(rﬁefﬁbhalﬂe%l %zgwf' ':I.tny of this product measur ed by

hi gh performance h~a chiral @% {onary phase of

[err] (from the EREF CGonPaths)P6i 53%59§V\n“t f-Q6sBECLSH37 t 163 deXx2BelDt at or y

enantioneng 25 5found: McFs4. ob99a 3086 WP 288" 46, §95€it°ferzahic =1
wat er) Yield: BS%AnaI H5.84 N 6 06

[err] 15.37 ¢ °2’§¥'bgf fégi" o F%mam“éosa 20@2“—?'5(88 N 591 [err]

1ﬁ| 55 Lerr} ) Zﬁ tm&@heuﬂr)@hénmtﬂqutrmhtamagaﬁmﬁ;.[&35;:&; [acdd

chl or ophen e i X cetic aci

di hydr gchl )C/)I’I ge Hxa’f%? *Jr&%ep rggit%gtlfgh ??%Jeggm 8reMoRGE of; Apvrgtatory
1- [ 4-chl orophenyﬂ--bh@h}brmhhyﬂ*q!‘ﬁpmm-ﬂpﬁnyhh enlplb'ﬁhi?%.s 53.32 Exanpl e
3.  Preparation of levorotatory 2-[2-[4-r(4-

chl deopheny! ) Fﬂ%ﬂ?ié@ hyi»ﬂeérpemr aélw. }&H.lae%‘z]z-ﬁfgd i¢ id
di hydrochl oride o orrru a ::’)ro uc & X t he net hod
descri bed in exanple 2, § < ghipenaginyl ethoxy i id

1-[ (4- chl or ophenyl )pheny @gbgéglvglgmztﬁheformhI.

This product is obtained by the method described in example 2, but
starting from dextrorotatory 1-[(4-chlorophenyl)phenylmethyl]-piperazine,

20 the latter being obtained as in example 2.1 by treating the racemate
with (25,3S)-tartaric acid. _
-The levorotatory acid dihydrochloride of the formula I is obtained in
yields and with a.putity very close'to those obtained for the
dextrorotatory acid dihydrochloride: 952 measured by high performance

25 liquid chromatography with a chiral stationary phase of ai-AGP (frum the

: LKB CQmpany).
\Mj ' © M.P.: 198-20Q°c _H.P.: 220.7 (DSC) (decomposition on melting).

10



20 the latter being obtai 2.1 by treating the racemate .
wth (2S,3S)-tartaric aci vor ot atory .aci-d di hydrochl ori de of fhe
formula | is obtained in 9!@@"@ purlty very close to those - ’
obtai ned for the dextroro roc_hl oride: 95% measured byhi gh
per f or mar@lAIM8. | i quid chromat ography W|th a chiral stationary phase of
[err] (fromthe LKB Conpany). MP.: [err] MP.: 220.7 (DSC) ‘(deconposi tion
on nelting). 10 CLAIMS. 1. A process for t he preparation of 2-[2-[4- [ (4-

chl or ophe;p_yIA) g?mglsrrpsmyh} -ﬂnpgmrj_aalsylz].pquxydk.acet ic acid of the formul a
Cl [err] 5 Its dI]%I’OC|OI‘I e, Characterized ip t L2[4[(4-

chl or opheny IC}‘E)HQ?}‘FH‘H Yepeny eﬂﬂdr&z?#ﬂﬂ‘fﬁ%&i?‘]“%h‘ﬁﬁﬂ? |"ng S th
formul a [ er rfbrsidydrol ysed i n an aqueous, al coholic or aqueous-al coholic
medi um by 10 a base or by an acid, and in that, if desired, the acid
of the formula | thus obtained is converted into its di'hydrochloride. 2. A
process according to,claim1l, characterized in that- the hydrolysis is
carried out at a ggpperqture between [err] and the reflux tenperature of
the reaction m xture 3. A process according to any of clains 1 and 2,
characterized in tha e :
2-12-(4-[(4-chl orophenyl )pbs.rp&l meim | K yl]eth acetic acid
of the formula I. is.in th Ie or a%(glr*%%;r% gfe%(taé?)ér]otatorsﬂormor in the
formof a m xture of Ievorotatory and

5 and its dihydrochloride, characterized in that 2-[2-(#-t(4- a
chlorophenyl)phenylmethyl] l-piperazinyl]ethoxy]-acetonitrile of the

formula

V-(CHZ) -0- CHZ-CN - (II)

is hydrolysed in an aqueous, alcoholic or aqueous_-aléoholic medium by
10 a base or by an acid, and in that, if desi:ed, the acid of the formula
. I thus obtgined is converted into its dihydrochloride. '

2. A process according to claim 1, characterized in that the hydrolysis
is carried out at a temperature between 60°C and the reflux
temperature of the reaction mixture.

1S 3. A process accoiding to any'. of claims 1 and 2, characteriied in that
the 2-[2-{4- [(4-chloropheny1)phenylmethyl]-l-piperazinyllethoxy]—
acetic acid of the formula I is in the 1evorutatory or dextro:otato:y
. form or in the form of a mixture of the levorotatory and

11



dextrorotatory forms. 4. A process according to any of clains 1 to 3,
characterized in that the

[2-[4=[(4- chlorophenyl)phenylnethyl] - acetonitrile
(2)’f t he. fprrrula Il is in the levorotatory omﬂmmlmmum formor in the
form of™a m Xt Ur b ot :Qggt{o%Qt atory and*l efor'btdt oy fornms. 5.

. 2-[2-[4-[ (4-chl oropheny nyl met hyl ] - 1- plpera2|nyl]ethoxy] acetonitrile
of the formula [err] and its dihydrochloride in the levorotatory or

dextrorotatory, flprp%@ésd Qc&gﬁiﬁ\ﬂrm Qily %mfﬂﬂsel ofo BNEcHaFURE S Bl ¥ RREL the
dextrorotatory forns, roceéss for the pre aratlon

of
2. (2 (4- ((4 chl c?r‘(iﬁhb‘m/{l()"'c qu:ﬁgv[lﬂpllnenylmethy ]-1 piperazinyl]ethoxy]-
1- pi |OeraZI1 nzll(zetaﬁlewat%mm tehel fao@a1clnl pednl mclmm&fa@eaprﬂrsl ng
reacting chl or e eny nme erazi ne of _t or nul
Lorr) Wi oo AAkOETTRAPAER SRR 0% B UHe FhbaR ct pRRPyc of 59 HopFTsReddcey
represents a halangebhevdrotatarydfoims.e |1l is in the |aevorotatory or
dextrorotatory form or in the formof a mxture of the | aevorotatory and

dextrorotatory forms. 7. A process as claimed in claim6 wherein the
reaction is csrd-¢&-psl (ﬁnchmomeyémelaemlmmyawd-péemiwl letbaxyl an

~alkali netal carfagpstfirdned SPiheEddmila i N the presence of an alkali netal
iodide in an inert organic solvent such as an al cohol. 8. A process

substantially as herei nbefore-described in any one of exanples 1, 2 or 3. 2

CcH Nl N-(CH,),-0 H .

- - -0-CH,_ -CN (I1)
2°2 2

u ) ’

and its dihydrochloride in the lecorotntory or dexttorotatory form or
in the form of a mixture of the levomtatory and dextrorotatory forms.

6. A process for the preparation of 2-(2-(4-((4-chlorophenyl)-
phenylmethyl)-1-piperazinyl)ethoxy)-acetonitrile as claimed
in claim 5 comprising reacting 1-((4-chlorophenyl)phenyl-
methyl)-piperazine of the formula 11X

-“@\

U - BN

(xx1)

_ with a 2-haloethoxyacetonitrile of formula X-(CH,),-0-
cnz-cu, in which x represents a halogen atom, an where III

is in the laevorotatory or dextrorotatory form or in the form
~of a mixture of the laevorotatory and dextrorotatory forms.

7. A process as claimed in claim 6 wherein the reaction is
carried out in the presence of an acid acceptor such as an
alkali metal carbonate and opt:.onally, in the presence of an
alkali metal iodide in an inert organic solvent such as an
alcohol. _

8. A process substant:.ally as hereinbefore descr:.bed in any
one of examples 1, 2 or 3.




