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Efletirizine is encompassed within general formula I of European patent No. 58146
in the name of the applicant, which relates to substituted benzhydrylpiperazine derivatives.
Like 2-[2-]4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyllethoxylacetic acid, also
known and hereinafter referred to as cetirizine (INN), efletirizine has been found to possess
15  excellent antihistaminic properties. It belongs to the pharmacological class of second
generation histamine Hj-receptor antagonists and shows in vitro high affinity and
selectivity for Hj-receptors. Like cetirizine, it is useful as an antiallergic, antihistaminic,
bronchodilator and antispasmodic agent. Recent clinical studies have shown the utility of
efletirizine when administered in the form of a nasal spray for the treatment of allergic
20 rhinitis and rhino-conjunctivitis (J.-F. Dessanges et al., Allergy and Clin. Immunol. News
. (1994), Suppl. n°2, abstract 1864; C. De Vos et al., Allergy and Clin. Immunol. News
(1994), Suppl. n°2, abstract 428}.
Another recent clinical pharmacology study (to be published) has shown that
efletirizine gives unexpectedly good results in the treatment of urticaria, atopic dermatitis
25 and prurit.
Due to increasing therapeutic interest for efletirizine, we have set out to prepare
pharmaceutical compositions containing efletirizine.
Efletirizine fs an amorphous solid. However, it is highly desirable to dispose of a
product with reproducible characteristics, which always performs in the same way during
30 formulation, in particular in order to comply with regulatory requirements. For these
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Accordingly, the present invention also relates to pharmaceutical compositions

20 comprising Form A or Form B in association with suitable pharmaceutical excipients,
carriers or diluents therefor, preferably to solid pharmaceutical compositions comprising
Form A.

As to the preparation processes of these pseudopolymorphic forms of efletirizine
dihydrochloride, Form B may be obtained by hydrolysis in an aquecus medium of 2-{4-

25 [bis{4-fluorophenyl)methyl}-1-piperazinyllethoxyacetamide in the presence of hydrochloric
acid, at a temperature comprised between 40°C and the reflux temperature of the reaction
mixture. Form B can then be recrystallised in aqueous acid or in a mixture of solvents
containing water and hydrochloric acid.

Form B can then be transformed into Form A by heating up to reflux in a solvent,

30 such as acetone or methylethylketone. Optionally, Form A can be converted back into
Form B by recrystallisation in. aﬁueous hydrochloric acid.

The following examples illustrate processes for the preparation of efletirizine
dihydrochloride Form A and Form B according to the present invention. In these examples,
differential thermograms were recorded on a PERKIN ELMER Differential Scanning

35 Calorimeter DSC 7 with a temperature gradient of 20°C/min.
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2. Preparation of efletirizine.

In a round-bottomed flask fitted with a mechanical stirrer, a Nitrogen inlet and a
25 condenser, 30 g (0.065 mole} of 2-[4-[bis{4-fluorophenyl)methyl}-1-
piperazinyljethoxyacetamide dihydrochloride are added to a mixture of 325 ml of ethanol,
130 ml of 2 1 N aqueous sodium hydroxyde solution and 62 ml of a 6.3 N aqueous sodium
hydroxide solution. The mixture is heated under reflux and under a Nitrogen atmosphere
for 1.5 hours. The reaction mixture is then cooled down to room temperature and its pH is
30 adjusted to 5 with 78 ml of a 5 N agqueous hydrochloric acid solution. Water is added, and
ethanol is evaporated off under vacuum using a rotary evaporator. The resulting aqueous
phase is extracted with dichloromethane. The organic phase is dried over anhydrous
sodium sulphate and evaporated to dryness to give 25 g of crude efletirizine as an
amorphous solid, 5 g of which are recrystallized in acetonitrile.
35 Analysis for Cg1HggFoNgO3:
calc. C:64.60 H:6.19 N:7.17 F:9.73
found C:64.45 H:6.27 N: 7.24 F: 9.44
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The differential scanning thermogram of Form A shows an endotherm peak between
220 and 235°C.
30
5. Conversion of Form A into Form B.
A suspension of 699 g of Form A prepared at example 4 in 3 1 water is prepared.
The mixture is heated at 60°C until complete dissolution and is immediately filtered. A 37%
(w/w) aqueous hydrochloric acid solution (3 1) is added at 50°C to this solution over a
35 period of 30 min. Crystallisation is then initiated with a few crystals of Form B. The
mixture is cooled, stirred for 1 hour at room temperature, then for 2 hours at 0°C. The
solid which forms is filtered off, washed with 0.6 1 of a 6N aqueous hydrochloric acid
solution and dried under vacuum at 50°C. (yield: 676 g: 93%).
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L. Intrinsic dissolution rate.
Drug bioavailability studies have shown that an intrinsic dissolution rate (IDR)
lower than 0.1 mg/cm2/ min can often be predictive of a dissolution rate-limited absorption
25  in humans. Thus, IDR is a predictive parameter of bioavailability. This parameter depends
upon various physicochemical properties iricluding, the chemical form (salt, solvate), the
crystal form, the solubility and wettability.
The determination of IDR was performed in the following way. The Form to be
tested was homogeneously ground and mixed with microcrystailine cellulose AVICEL
30 PHI102 (dry binder which improves tableting properties). The substance:excipient mix ratio
was 70:30 (w/w). Aliquots (500 mg) were compressed into pellets by compression until a
final applied load of 10 tons in order to obtain a constant and known surface area of zero
porosity.
The dissolution experiments were carried out at 37°C using 500 ml of aqueous
35 media at three different pH values intended to cover the expected range of human gastro-
intestinal pH values, i.e. 1.2, 4.0 and 7.5. Uniform and reproducible haemodynamic
conditions were obtained by carrying out the test with USP XXII apparatus N°2 (United
States Pharmacopoeia, 1990) in which a paddle is used as stirring element (50 rpm) and
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Pseudopol ynor phi c ef | eBiri zi ne di hydroclg%ﬁ-iéde Fornms A Sf928 have been
furthejg characterijged by their respacio.3¢ X-ray poogero.géffraction

spectra and intrinsic dissolution rate I -ray powder
diffraction spectra. 160 X-ray pg\ﬂ‘gé‘*r&a?ffractio%’sgpte%s?éa wer e
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radi ati on as source. The sanples of powder to be anal yzed wer e poured

into the sanple holder wi thout grinding or mxing. The spectra were
recorded The results of Table 1 show that both Form A and Form B have IDRs higher than

15 0.1 mg/ cm2/min at the three pHs tested. This indicates that dissolution is probably not
the rate-limiting step in the in vivo absorption process for solid pharmaceutical
compositions containing either Form A or Form B. However, Form B has significantly lower
IDRs than Form A. This means that if the fastest possible dissolution of a solid dosage
form is wanted from a therapeutic point of view, Form A is the preferred crystalline form for

20 use in a solid pharmaceutical composition.

The present invention also concerns pharmaceutical compositions comprising Form
A or Form B in association with suitable pharmaceutical excipients therefor. In the case of
solid pharmaceutical compositions, it is surprisingly more advantageous to use Form A
25 rather than Form B. We have indeed discovered that solid pharmaceutical compositions
comprising Form A in association with the usual carriers and diluents therefor, such as
sorbitol, exhibit better storage stability than those comprising Form B.
This is illustrated in the results of the following study, aimed at examining the
stabilities of the two pseudopolymorphic forms in the presence of D-sorbitol during storage
30 under stress temperature conditions, that is, in sealed vials at 40 or 60°C.
In this study, HPLC analysis of several samples was performed: Form A, Form B, D-
sorbitol and 1:1 {w/w) mixtures of Form A or Form B with D-sorbitol.
Each sample was homogeneously ground and mixed. Aliquots (500 mg) were
compressed into 13 mm diameter pellets at an applied load of 1 ton which a usual
35 compression strength for pharmaceutical tablets. Each compact pellet was immediately
ground into a fine powder, and an aliquot was stored in a tightly sealed glass vial at 40 or
80°C. Samples were analysed by HPLC after 0, 4, 16 and 24 weeks.
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speed of 1[ ¥Q9928H For Form A, characteristic pgf/BEostoisn
peaks are observed at 2[err] values 15 of: 13.7[err] 0.5; 13.9 [err] -
0.5; 16.3[err] 0.5; 18.0[err] 0.5; 18.6Jerr] 0.5; 19.1[err] 0.5; :
23. 1] err] 0. 5; 24.1[err] 0.5: 25.6[err] 0.5; and 30.2[err] O0.5.
For Form B, charlacifirst sdries ofl ahflyss! HPDC @ sfectracnerd 26lectsll @ding A Koatres SRt

. Y [ : . 0.5 10.7 .0,.5;
5 ferr) e yge gpARfpd it a By Yorebors Toighbyolt e s adrbosn keliyng g0
0.5; 20.9[ é4-pmm@.Ds5 mmﬁs}i@. @ng themobflephise 13ed cordsistéd of arj I ? 5:
Cribell] peBnidie/Sath t :e?é)(v%) rﬁ%rg.%e%cghﬁ%iggg? P et R TAsE R Ry e

Intrinsic dissolution ra . )
shown t [Fat Sempies fo hesanalysed were disepived dp acetoniile/ water 2567 ady/W aba concentration

my/ cnf err ] /grignmgAn, ahl 20 H6f theSclidtion wire dnjBitss #l tHe ILA Glsterh] N ted

absorption 25 1n hunmans. Thus., IDRis a predictive paranmeter of

bi oavat | abi | i t y.UPAR OMparingthe HPLC speriea obtained fgydhe {ngdividual qompsnents wadiferal
properties t'hle blrufljr ﬁgxtut'é;en&h @Btkﬁ?detéd!édﬁvé&aiohsid&‘éh\iﬂqlgﬁéﬁvgt({? @n intere;c_ti@ﬁ )ﬁ&:af |
form the Lt n ttability. . ermnation o

| DR was peﬁ-{‘)s %étai'i‘)rqh?%gmr\ggﬁltr %sg&em;gkﬁ-wgr%npsd ﬁ’égfurg’er i?eé’é'&@ﬂ%%as
honoge i®ou HIBLCGYMS amhlysis] usingsVGi Quathd spextropsdted doupkdoaitd aKoatroAWFCEL 30
PH102 (dry dipder which inproves tableting properties). The

substance: excipient mx ratio was 70:30 (ww). Aliquots (500 ng) were
conpr essed i nt o PeiPE/AT s pognedifieations of thet spectiograms wefé phdervedfbr pure(Fourd Aof

10 tons in a@i’dqfiﬁ'mtI@aﬁé’:@e&ﬁg@a’&%”s&%@f"cm,lek4Weic§.%1@@-§orB&Wott

porosity. The di ssol ution experinents were carried o a
37[ err] C udlf§tesos LG Vaftretisingy migtHrss. ew peake appeerest rthe spectengtames
i nt endag t mpm\befnphheorewmd Qﬁ@ﬁbd’cﬁﬁ?ﬂ? pfe FoHFPA of Fg:tdi 8: ’I‘hehnew y&n@d Wekdral pH
val ues, i.e_ 1. 4, nd 7. Unif qr nd. reprodyci hl e haenmodynam c
condi ti ons p\ﬁé&%ﬁ%@f gg’ﬁ@ﬁar}}f°rg%m#ﬁ‘8ﬁ§lhﬁa‘?%e“t%ea\ﬁt?h “sP XxI1 apparat us
N[ err]2 (United In BPLC/MiSatiesnépeakaobpereedifor 1I99Bharynmdtings werpiiddtifed s aised
as stirringooleieilsd AR hBilest?dnd dehydrated fornf oL RBRH .
PCT/ BE9S/ o%ﬁ_’g‘ﬁ es ehydrated fo ofga §i%g1 efletirizine mogoester
The latter appeared after longer storage periods than the former.
20 Table 2 shows the results of quantitative determination of sorbitol-efletirizine
monoester formed in the binary mixtures upon storage at 40° or 60°C. Relative
quantification of monoester was performed by HPLC-UV analysis.

TABLE 2 - Quantification of sorbitol-efletirizine monoester over time.

25 Relative % area
40°C 60°C
Time (weeks} Form A Form B Form A Form B
0 0 0 0.03 0.04
4 0.04 0.13 0.29 0.87
30 16 0.07 0.16 0.45 2.69
24 0.13 0.23 0.46 2.95

Table 2 shows that when Form A or Form B is compressed in a pellet with D-
sorbitol and stored at 40° or 60°C, a sorbitol-efletirizine monoester forms in an amount
35  which increases over time. Furthermore it shows that monoester formation is quite low for
-Form A upon storage at 40°C and 60°C and for Form B upon storage at 40°C. However
monoester formation is very significant for Form B upon storage at 60°C.



the pellet assenbly is placed at the bottomof the vessel (static disc
met hod) . Stwbisshifgl | Y assessed (p < 0.05) linear porti pps/prbs/adiks
replicate dissolution curves were sel ected for subsequent | DR -
cal cul ati on. The results are gresented in Table 1 which shows
the IDRs of Form A and Form B 5 expressed in ng/cnferr]/mn at the three

pHs tested. “These results show that Form A of efletirizine’@h{arbchlotifd ft&aks less with
di ssol uti on rates. Intrinsic

di ssol utio myﬂmx@awm, ]c,afﬁqqf or diluents commonly used in solidipharamceutical
Form A compositioréxlf %&gd‘hﬁt #0s thus more suitable than Forn B for the preparation of such 5. 04

[err]0. 34 ‘ 0. 64 4.0
5.43 (.32 compositions.cg g 50 . ' 7.5 ' :
4.52 0534 TheJprésknt fhverition further relates to I phameseiticl cdmpeditien domsprtsing hat

both Form A, and, Form B.have | i.ghe 0 I Lo at the
three pHs ?85?&9%%88%3%%{%2% oﬁ‘u%?“ iaég%'{au i%oirﬁl ?%“g?‘é%a %sﬁé‘%ﬂlg t he
rate-|initiexgipieney dilnenther carriefs/theedol oPparimaceyfical eyspdsiifons off th invention may
phar maceut i3l various BAIPAHstdARreRAN BliioR MRS pEARIA Bferf! Meven

However, Form as significantly | ower I DRs than Form A, This means
that if thepreferadecomposifions ranpriseolow relpassrexsipicpt iip copbingdion with 3 o j 5
want ed ﬁfdo ohbgrapeutic point of view, FormA is the preferred
crystallineformfor 20 wuse in a solid pharnmaceytical conposition.

The present invéit W@?%@WWSWEF%%@H?V%éo% HP‘?“S%fzg[g'r{Blﬁgéi ng
Form AnoroftngBethil)-AsgEperazinysthadyldeeticadid dibydmiechlonedeeut i cal

exci pients refor. 1n tge se ol i X j.Ld@®ns,
e S cur pri4T AR PR, BRE 10 BrkodeinRe o e iahaRI K bl S HBRCITES.
W have i ndzof 2dng oageeshdnistearateol i d phar maceuti cal conpositions

conpri sidwg Form A in association with the usual carriers and diluents

t heref or, such as sorbitol, exhibit better storage stability than .
t hose conprising Form B. This is illustrated in the results of
the follow ng study, ainmed at exam ning the stabilities of the two

pseudopol ynorphic fornms in the presence of D-sorbitol during storage 30
under stress tenperature conditions, that is, in sealed vials at 40 or
60[err] C In this study, HPLC anal ysis of several sanples was
perfornmed: Form A, FormB, D sorbitol and 1:1 (ww mxtures of Form
A or FormB with D sorbitol.



Each sarfpl e was honogeneously ground and m xed. Aliquots (500 ng) were
conpressed WEx29/2830mm di aneter pellets at an applied | oad of Hci/BRIsMIIsh a
usual 35 conpression strength for pharmaceutical tablets. Each conpact -

pell et was i mredi ately ground into & fine powder, and an aliquot was
stored in a tightly sealed glass vial at 40 or l“”““ﬁ“nan Sampl es were
anal ysed byrapMs after 0, 4, 16 and 24 weeks. H” /28310

PCT/ BE98/ 00184
In a first series of analyses, HPLC/ UV spectra were coll ected usi ng a
Kontron HPUC AnhydeopsiZeldritipie(43D@rophenyiimethyll- lapigetadizyiethoxylacehie acidl umm

used was Super | erﬁg.zchgarr’é?:téxs

and the nobile p (ggﬂgse consiste m?’ﬁi@m)}m%:aec?g% tgﬁtl Eéﬂtﬁeggéét?h
(v/v) mPxture, veleswitld:7° cohbal hPhy0:P7 365~ 0. %rﬁﬁﬁn%ﬂﬁaé@ﬁa#@5 19.1°3:9:p1 es
to be anal ysed ggefoe..@iss@hvedg b5 @6 eloi dd dgep gl 25: 75 (v/v) at a
concentration of 2 ng/m, and 10 [err]l of these solutions were
injected in the HPLC system Upon conparing the HPLC spectra .
obt ai ned f @, trm{m[anwdﬂaéropmmﬂﬁmym apfi:efazrnynethmcy]b@tiala&ar aahmmt:nubﬁae

new peaks det ecte |der d_i eractlon Wit
D-sorbitol. ‘Flbmgreah?&‘ ‘%"Wﬁ% i%sak\/{@’ Sgif(ﬁﬁ‘%ﬂqfll I RRPERIEH at 26

i dent i floed by ymueulancyws: Qcﬁa937§rc95 Uoisig: A5V.Tua0ts: a5 ed.bolkdes 0Soupl ed
onto a Kontron o4 o Yo b i5b- : Jodi £4 gat hons
of the spectrogr@;)ér;g%’rleggélgigs\jggﬁor05u2roegFt?%%\fﬁ gog{azr%?l—'gar)rgh %Lgf%g(r%n
storage at 40 @4'30%@5??@9?%954@489&*2115*/\6%5 Pure D-sorbitol was not
detected in HPLC UV. For the binary m xtures, new peaks appeared in the
spectrograns 15 upon conparison with the s ectra_of ure_Form A or Form B.
The new peaks v@'?‘@’ss for the, preppgationof pnlydjaps Ed%‘tﬁ‘%’lq"ﬂ?‘ﬂ?’@ﬂﬂfﬂnm@ﬁyﬂf&d been
stored 13t 60[ ergipdrazinyljethoxylacetic adidditipifacivioride aecommvm@aia&nczb ammeﬁnfsar it he

bi nary m xture n i ed or bi t etirizin m)no e
and dehydr at edstf‘mﬁrzz'ggﬁ’é (é g}xgﬁogagfnyg)ﬂegxl]r? 3?5”'??%’% Mﬁcsﬁc C?d ?tr@r
appear ed after ibbegred usten@fex pea sdéentt han the forner. 20 TabI e 2
shows the results of quantitative determ nation of sorbitol-efletirizine

nmonoester formed in the binary m xtures upon storage at 40[err] or
60[ err] C. Rel atBroeess according to claim 8, characterised in that the solvent used is acetone or

20 methylethylketone.

5.  Process for the preparation of 2-|2-[4-[bis(4-fluorophenyl))methyl])-1-
piperazinyllethoxylacetic acid dihydrochloride monohydrate according to claim 2,
characterised in that 2-[4-[bis(4-fluorophenylmethyl]-1-piperazinyllethoxyacetamide

25 is hydrolysed in the presence of hydrochloric acid.

6. Process according to claim 5, characterised in that hydrolysis is conducted at a
temperature comprised between 40°C and the reflux temperature of the reaction
mixture.

30

7. Process for the preparation of 2-[2-{4-[bis(4-fluorophenyl)methyl]-1-
piperazinyl]ethoxylacetic acid dihydrochloride monohydrate according to claim 2,
characterised in that anhydrous 2-[2-[4-[bis(4-fluorophenyl)methyl]-1-
piperazinyllethoxylacetic acid dihydrochloride is recrystallised in aqueous

35 hydrochloric acid.
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g4 25
Rel ative % area er r1_C
60[err] C Time (weeks) 10 FormA FormB FormA .
Form B 0 0 0 0. 03
0.04 : 19.(4 3 0. 29
0 87 30 8. Pharmaceutifal fgmpositmn comprising anﬂy(%été372 [2-[4 Ist(%- 16 0. 45
2. 69 fluoropheny)mpeghyl]- 1-piperazinyllethoxylacgtficiagid dihydrocigloride according|®
2.95  claim 1TRRIsSocfat®RGh bhddblvBeti&as aitieffs &Uamids tierestPr essed
in apellet wwth D sorbitol and stored at 40[err] or 60[err]C, a

sorbitol-efletirizine nonoester forns in an anmount 35 which increases over
time. Fartlger mpharmiceaticaloinpasition acsdiag té camnB] ciark@elsedtif thatit fsQr solid

a0l err) G riowe pupmadutiialeRibbutoy ok at eatkipy Rt Pk . Bk

upon storage atdilGépterr] C. WO 99/ 28310
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These results show that Form A of efletirizine di hydr ochl ori de interacts
| ess with 10. Higonaceptigalegmpgseitipn apgosding i elaim § o5 9. dharaetariseddiprihatrif furthesd

in sol ijd phar anggiik&Al slow relefBBpidnt AR a3 Hold@ind,t 1S thus nore suitable
than Form B for the preparation of such conpositions. 5 The

present invention further relates to a pharmaceutical conposition
conpri sing 11. PHaghiiteftiodl compbsiBon comprbnsg of 2-(D{4-bB4radopHetytideiyi- -

association with suit e exci pients i,]| uent r. carri.ers thereaf.
Phar naceut i cal pd%mqﬁm]a‘é?ﬁct%d ?‘h@%ﬁ?ﬁ%ﬁdﬁwmﬁyﬁaﬁaa\%o%%ﬁg'“fl .
Sust ai ned r el easeodiatiomwith sdteblaeeipidntpatiluents axrcarnidre tleseof. and even

15

12. Pharmaceutical composition comprising a mixture of anhydrous 2-[2-[4-{bis(4-
fluorophenylmethyl]- 1-piperazinyllethoxylacetic acid dihydrochloride according to
claims 1 and of 2-[2-{4-[bis(4-fluorophenyl)methyl]l-1-piperazinyl]ethoxylacetic acid
dihydrochloride monohydrate according to claim 2 in associattion with suitable

20 excipients, diluents or carriers thereof.



pr ef er &d conpositions conprise a slow rel ease excipient in conbination with
a 10 cycl wiessrzssre. An exanpl e of a such conpofGHBRH W18
follows: 30 ng anhydrous 2-[2-[4-[bis(4-

fl uorophenyl ) net hyl ] - 1- pi perazi nyl ] et hox‘;}] acetic acid di hydrochl ori de:

14.7 nmg Enconpress; 82.3 ng cyclodextrine; 70 ng Methocel KI5MCR 1 ng
Aerosil aApsTRAQ@T 2 ng nmagnesi um stearate. 15

9 CLAI M5 1. Anhydrous
2-[2-[4-[bis(4-fluorophenyl)nethyl]-1- plperaz etho i c acid
di hydr ochlThei pesenh tavestier redadcs m%meuﬁﬁzoW9 % b’«i #ern pr esent

ks at ochib elyDary
P o) ko pgEng gemé&a&ﬁm dhfchixtepnapeOasbycim

23.1 & 5: 2—%41[bxsm-auoms @yl)megwl 2B PSE?Z&’{YBF&PWW*%C Bl &llyd?gmgﬁde and 2-
2-[2-[4-[ Bk gmg 4&&{{&9&%1')&1&@&11‘-}1Lﬂiperltziﬂjﬂﬂ)sﬁh@@latyﬁn} ettt dityidaedilénideaci d

di hydr ochlor’i r at ar

di f fr act i ononehydeate. Hr”é%‘b‘f?fa%espté’ Ceéf“%f"éﬁ’rﬁpqﬁﬁgﬁ&?gf thils ﬁ%s‘ #Oﬁya?{g@r]
0.5; 9.7 [@ﬁh];agd&pﬁ&nﬁ{caﬁﬁdalc@nﬁosiﬂ@stonﬁilﬁngﬂ&n‘?[err] 0.5; 18.9[err]
0.5 19.6[err] 0.5: 19.9[err] 20.5: 20.4[err] 0.5: 20.9[err]
0.5; 22.2[err] 0.5: 22.5 0.5; 24.6[err] 0.5: 24. 7[err]
0.5: 25.9[err] 0.5: and 29.3[err] 0.5. 3. Process for the
preparation of anhydrous 2-12-[4-[bis(4-fluorophenyl)nethyll- | -



15 Wet [ c aC| d di hydrochl ori de accorm?c?sgé

1, character

|

2-[2-[ 4- bi s fﬂﬁ'llﬁﬂ ",”ﬂmm thyI ] 1 pi perazi nyl ] et hoxy]acetic acid
nmbnohydr at e ated under rebubstitute 3hest V29t January 200¥-
Process accord| ng fo I & m*3, characterised Th that the solvent used is

acetone or 20 met hyl et hyl ket one. @ 5. Process for the
preparation of 2-[2-[4-[bis(4-fluorophenyl)methyl]-1-

pi per azi nypBMBoy] aceti ¢ aci d di hydrochl ori de nmonohydrate according to
claim 2. characterised in that

2-[4-[bis(4-fl uorophenyl ) et hyl'] - 1- pi perazi nyl ] et hoxyacet am de 25 S
hydr ol ysed-i n Amkyd iﬁﬂé?rdﬂﬂ‘é'lhﬁ(ﬂﬂymbmme@hﬂbl-mperazinyllethoxﬁacetic Redcess

di t iRy bR 1
S e com s?q°r§§?3§§ﬁﬁﬁ‘ﬁf‘§?r‘%‘% KR AR Prnkh SAIGTCRE, Bad
reacti %n ues of: 1347 # R 16.8° = §.5; 189?’6@@3é8\6m= O:F1el QoY ep@bat i on

of 2-[2-[4-[ bizs(¥-£ ¢.62opheny! 2516t H9)5] and 830.2° = 0.5.

pi perazinyl ] et hoxyl acetic acid dihydrochl oride monohydrate according to

claim 2, characterised in that anhydrous X

2- [ 2- [ 4- [ Bs( R13-tidPisfhBwyrbphrey bpethyll-1 -piperazinyllethoxylacetic acid dihydrochloride

ggper azl nyl ] 3%@&%&%& gxgara&wsed gk eght Piy’ cgﬁmgﬁrgs&iéﬁﬁﬁééeh&e&eakg aPggIeous
. | |

PCT/ BE’EPB/ 00184V ueso{ 7C5°+-05 9:7°x0.5: 105°*05 10.7° £ 0.5; 15.7° = 0.5; 18.9° £0.5: 8.

Phar maceut i cal 1£6Mp05i 19.6M= 0BS0P0.USE 0F: 20Dy droXstode[+20 50 &4 .504: 24.6° + 0.5
fl uorophenyl ) r’@‘; Iguyj_bsj.ngpgb%z na/gt}’.gz Q%@fl acetic acid dihydrochl oride

according t

3.  Process for the preparation of anhydrous 2-[2-{4-{bis(4-flucrophenylmethyl}-1-
pxperannyl]ethoxy]acetxc acid dihydrochloride according to claim 1,
Y g al cla; ﬁ %frocﬁ?omdn

that 2-(2-[4-{bis(4-fluoropheny)methyl]-1-piperazinyllethoxylacetic amahmonohydrate
is heated under reflux in a solvent.

15

4.  Process according to claim 3, characterised in that the solvent used is acetone or
- 20 methylethytketone. e '

5. Process’for the; preparation of 2-[2—[4-[bis(4-ﬂu01;ophenyl')methyll-1—
piperazinyljethoxylacetic acid dihydrbchloride monohydrate according to claim 2,
characterised in that 2-{4-[bxs[4-ﬂuoropheny1)meﬂ1yl] 1-p1peraziny1]ethoxyacetam1de
is hydrolysed in the presence of hydrochloric acid.

Process according te claim 5, characterised in that hydrolysis is conducted at a

temperature comprised betwéen 40°C and the reflux temperature of the reaction
mixture.

30 N .
7. Process for the preparation of 2-[2-{4-(bis(4-fluorophenylymethyl}-1-
piperazinyllethoxylacetic acid dithydrochloride monohydrate according to claim 2,
characterised in that anhydrous 2-[2-{4-|bis(4-fluorophenyl}methyl}-1-

piperazinyllethoxylacetic acid dthydrochloride is recrystallised in aqueous
35 _ hydrochloric acid.

N
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(57) Abstract

The present invention relates to new pseudopolymorphic forms of 2-[2-[4-[bis(4-finorophenyl)methyl}~1~piperazinyllethoxylacetic
acid dihydrochloride, namely, anhydrous 2-[2—{4-[bis(4-fluorophenyl)methyl]-1-piperazinyl]ethoxylacetic acid dihydrochloride and
2-[2-[4-bis(4-fluorophenyl)methyl]-1-piperazinyljethoxylacetic acid dihydrochloride monohydrate. It also relates to processes for the
preparation of these pseudopolymorphic forms and to pharmacentical compositions containing them,




