EP 0 223 403 Bl Description This invention relates to crystalline
paroxetine hydrochloride, its preparation and its use as a therapeutic
agent. 5 US Pat ent 4007196 JER@ 228403 B1cl ass of conpounds that are

i mhi bitors of 5-hydroxytryptam ne (5HT) uptake and thus of therapeutic use
as anti-depressants. In Exanple 2 of the US patent there is described the
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t he freeabase and then converted 0 |ts mal el ¢ acfﬂ sal e acetate salt
of paroxetine has been used in nost of the published experlnental trials
[for example, 30 Psychopharmacol ogy, 57, 151-153 (1978); ibid. 68, 229-233
(1980); and European Journal of Pharnmacol ogy, 47 (1978) 351-358]. There has
al so been limted use of tthe hydrochl oride salt (in aqueous sol ution)

[ Acta. Pharmacol. et Tox 1979, 44, 289-295]. However, the preparation
of paroxetine hydrochl ofi de phas not been described in the literature. In -
gener@ , the hydrochl or alt of a basp conpound is preferred for

t heyapeutic use because of its 35 p ologc@ g ptability. However for
comercial use it is al ' tha ol i Sroduct shoul d have good
handling qualities. Ve have fouﬁd nurphous par oxeti ne hydrochl ori de
is-a hygroscopic solid or hand |ng qualities. 40 It has now been

di Se6fered t hat paroxetlnT hydr ochl ori de can be produced in crystalline
formin a manner reproducible on-a commercial scale. The present invention
provide crystalline paroxetlne hydr ochl ori de hem hydrate as a novel
material, in particular in pharnmaceutically acceptable form Paroxetine

hydr oghl :9m%eémmohmrcaﬁ‘soumfrmtntmmaeﬁe bj itd\@nétRinghe bfbaloléting, 2Nge Of 128
- [err], 4BedaifRfdeitsbisitityl #%s prefbriol that arotelind i uSdd |th6?é’bdutﬂQBGrh)fQﬁ@ﬁ:ﬁPBﬂ - It
i's char a&tdeerauﬁ@dsahynn Eampld 2 PO P&t 4007146, farbxeBHeas DRSNS Wb rdd Habtand then
acconpanyphvegeditoatsimaigic@id galtl) . A typi cal Nujol infra-red spectrum (Fig. 2)
and DSC pr Ohe dcetalpsaiefaapebtioes has ean e b nmgt of seplulslished eapesimantal drias(iot edamngts,
(Fi 9. 3) Pschablmonasblogm57. tF1cioB (19%8):rilkidn68,(288-2833 $R8DY andduredéaniJoursal bif Rbarnecaingy.wat er
nay be r&nBWENITTF5e) Vhereches alsphetn dmied ese of thp hydreshloridsteal (im Bqueeys|spiution) [Acta.
) Pharmacol. et Toxicol. 1979, 44, 289-295]. However, the preparation of paroxetine hydrochloride has not
“ been described in the literature.
in general, the hydrochloride salt of a basic compound is preferred for therapeutic use because of its
35 physiological acceptability.
However for commercial use it is also important that the solid product should have good handling

qualities.
We have found that amorphous paroxetine hydrochloride is a hygroscopic solid of poor handling
o qualities. _
40 It has now been discovered that paroxetine hydrochioride can be produced in crystalline form in a

manner reproducible on a commercial scale.

The present invention provide crystalline paroxstine hydrochloride hemihydrate as a novel material, in
particular in pharmaceutically acceptable form.

Paroxetine hydrochloride hemihydrate normally has a meiting point in the range of 128 - 132°C,

45 preferably 129 - 131°C. It is stable and non-hygroscopic. It is characterized by an X-ray powder
diffractogram as shown in the accompanying drawing (Fig.1). A typical Nujo! infra-red spectrum (Fig.2) and
DSC profile (prepared using a 2.26 mg sample in a sealed container (Fig.3) is also shown. Under extrome
dessication conditions the bound water may be removed to give an anhydrous form, but on rehydration it
rapidly reforms the hemihydrate.

§0 The present invention also provides a process for producing crystalline paroxetine hydrochloride
hemihydrate which comprises forming a solution of paroxetine hydrochloride and precnpltatmg the cry-
stalline form from solution.

The solution may be formed by dissolution of pre-formed paroxetlne hydrochloride or by forming the
hydrochloride in situ. The hydrochloride may be formed from a solution of paroxetine free base or a sait

55 other than the hydrochloride by contacting it with hydrogen chioride.

For example a solution of hydrogen chloride, for example concentrated hydrochloric acid or an organic
solvent saturated with hydrogen chloride may be added to a solution of paroxetine salt. Alternatively
hydrogen chloride gas may be passed through the paroxetine (salt) solution.



rapidly reforns the hem hydrate. 50 The present invention al so-provides
a process for producing crystalline paroxetine hydrochl ori de hem hydrate
whi ch conprises formng a sol utER® 223 408Bbxet i ne hydrochl ori de and
precipitating the cry- stalli ne formfromsolution. The solution may be
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./ In a further aspect of the invention, crystallme paroxetme hydrochlonde hemihydrate can be obtained by
40 compressing crystalline paroxetine hydrochloride anhydrate.
in a stili further particular aspect of the invention, paroxstine is synthesised directly as its hydrochloride
salt, followed by crystallization as set out above.
We have discovered a new process for the preparation of paroxetine and related compounds by a de-
acylation procedure which advantageously provides the desirable hydrochloride salt directly.
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necessary in sone instances, after addition of aqueous HCl to a solution of
the free base or another salt Sol vents which have been found suitable are
tol uene, water, | M, .|ower al cohEP9228ab3B$ et hanol and 25 isopropanol and
ethyl acetate. The sane solvent range nay be used for recrystallizatation.
In a partlcular aspect of the invention, paroxetine free base is
synt hesi sefecpringly ﬁgﬁ RresephinyprHion pravides A GroResAFAr e Preparation ete eampgund of fomrivlad f or
use in the preparation of the crystalline paroxetine hydrochl oride hem -
hydrate of the invention, even w thout seeding. In the above nentioned U S
Pat enf 4007196, for the prepararfon of paroxetine (Exanples 1 and 2), an 30
N- et hyl conpound i s reactedfhgth phenyl chl orof ormate and the resultant
conpound is hydrol ysed with pofjassi um hydroxi de. One di sadvantage of this
process is that the solven d during the hydrolysis step (nethyl
cell osolve) leads to the production of unwanted transesterification
by- prgducts. We have now di vered $hat the purity of the final product
can be inproved by using ajdififere R 35 sol vent during the hydrolysis step,
such as toluene. A further\gdyantage i's that the tenperature at which the
hydrolysis is carried out c &% be reduced, jowing to the reduction in
boiling point of the solvent use The pure paroxetine free base thus
obtai ’ed can then be used for the preparation of crystalline paroxetine
hydr ochl ori de hemi hydrate as set out above. In a further aspect of the
i nvent i di whieh G reprepantrcanialiybrealtypx orpyel hauingl 1of Fakonatamishorc eheayl @enup loptionddy ai ned
b 40 c itted by r}r%l"é!b éHW“I“Pré‘ b%zs@'i' Mo rAFYRTBIEn Mty igiefonyh By metkenediqxy, o
Ue/l fd? Frants Yg %‘3@ reproseni hV‘m@ﬂ't Al hapeg dxterrPRe atemsaioNesi sed
i rect) yrifyeroslk Roidslniiac " igy o arallylgny. Ry 8-2pxAtRG eomppynd.ohformya s set out
above VE have di scovered a neM/process for the preparation of paroxetine
and rel ated conpounds by a de¥ acyl ati on procedure whi ch advant ageously
provi des the desirable h hl oride salt directly. 45 50 55 4 EP 0 223
403 B] Accordingly, the f i nvention provides a process for the
preparation of a conpoun formula | A 10
2 [err] 15 in which R2 reprjesents an al kyl or al kynyl group having 1-4
carbon atons, or a pheny pk¥onal ly substituted by [err] alkyl,
al kyl t hi o, al koxy, hal oggn, rlitro, acyl am no, nethylsulfonyl or
met hydeenedi oxy, or

= €0.0cH-R"
@ II

35
in which R! is an alkyl group.
The de-acylation may be achieved by heating the compound of formula il in a lower alcohol e.g.
: methanol. Preferably R! is a methyl group.
-/ The de-acylation is advantageously carried out as the final step of a procedure for de-alkylating a
40 compound of formula lii

50

III
55
in which R?3 is an alky! group.

The replacement of R® by R'.CHCIO.CO to convert the compound of formula lll to the compound of
formula Il may be achieved by reacting the compound of formula Hl with a-chloro-ethyl chloroformate in a

5



represents tetrahydronaphthyl, and X represents hydrogen, allyl having 1-4
.carbon atons, al koxy, 20 trifluoroal kyl, hydroxy, halogen, nethylthlo, or
aral kyl oxy, by de-acylating a d&h®e2swd3st formula Il x 25 2 [err] 30

N [err] 35 in which [err] is an al kyl group. The de-acyl ation may be

achi eved by heating the conpound of forrmula Il in a |ower alcohol e.g.

met han8THH €t 2 %‘?’ ey tojugne;  npt h%’/’ald group. The de-acylation is

advant gr‘gﬁﬁ:'gf Veh % °§: uge pf fgnufa il may _1ea§qdégthdmv'achbw@wwne splyant such as

de- al kYl &l TR A A% o LLrpLE ABip fhefnismeiate offgrmula s [ err] 55 in which [err] is
an al kyl group. The replacenment of [err] by [err] to convert the conpound
of formula Il to the conpoynd of fornula nay be achieved by reacting the
conpound of forrmula Il 4 h a-chloro-ethyl chloroformate in a 5 EP O
223 403 B1 sol vent suclf“as \di chl oroet hane or toluene. Alternatively, the
conpound of forrmula Il KaNgay be reacted with vinyl chloroformate in a

sol yent such as nethyl en¥ dichloride or toluene to obtain the internediate
of formula IV 10 [err] ich is then treated with HCI, preferably by

passi ng HCl gas throug M-S0t eiRT on to obtain the conmpound 20 of formula
11. An advant ageous fepturdq of this process is that the conversion of the

conpound of forrnmula |l [~yrto the conpound of fornmula | can be carried out
as &' one-pot' process \%é ra&%*fﬁsol ating the integgediate of formula 11 or
t e’ i nternedi ate of for K f the alternative route is followed. The
conpounds of fornmula Il may be prepared by the procedures set out in US
4007196, . , :
o wfh;g:n n:s-I;h:n treated with HCI, preferably by passing HCI gas through the solution to obtain the compound
O Ul .

"An advantageous feature of this process is that the conversion of the compound of formula Ifl into the
compound of formula | can be carried out as a 'one-pot' process without isolating the intermediate of -
formula Il or the intermediate of formula IV if the alternative route is followed.

The compounds of formula Illl may be prepared by the procedures set out in US 4007196.
25 Advantageously, the process is used for the de-alkylation of a compound of formula lia to obtain
paroxetine hyrochloride of formula la. This procedure is illustrated in the following reaction scheme.
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25

conpound of fornmula Illa to obtain paroxetine hyrochloride of fornula I|a.
This procedure is illustrated inERb&@23ab3 BN ng reaction

Advant ageously, the'process is used for the de-al kylation of a

50 55 6 EP 0 223 403 B1 5 - [1la [err] R alkyl 1
2-di chl or oet hane or tol uene 20
[err] F 25 NbCR 30 [err] The present invention. provides paroxeting
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The present invention provides paroxstine hydrochloric hemihydrate in pharmaceutically acceptable form.

The present invention also provides a pharmaceutical composition comprising crystalline paroxetine
hydrochioride hemihydrate and a pharmaceuticaily acceptable carier.

The compositions of this invention are usually adapted for oral administration, but formulations for
dissolution for parenteral administration are also within the scope of this invention.

The composition is usually presented as a unit dose composition containing from 1 to 200 mg, more
usually from 5 to 100 mg, for example 10 to 50 mg such as 12.5, 15, 20, 25 or 30 mg. Such composition is

normally taken from 1 to 6 times daily, for example 2, 3 or 4 times daily so that the total amount of active
agent administered is within the range 5 to 400 mg.

Preferred unit dosage forms include tablets or capsules.

‘The composition of this invention may be formulated by conventional methods of admixture such as
blending, filling and compressing.

Suitable carriers for use in this invention include a diluent, a binder, a disintegrant, a colouring agent, a
flavouring agent and/or a preservative. These agents may be utilized in conventional manner, for example in
a manner similar to that already used for clinically used anti-depressant agents.

The invention also provides a method of treatment of depression in mammals including humans which
method comprises administering an effective amount of pharmaceutically acceptable crystalline paroxetine
hydrochloride hemihydrate.

The invention further provides pharmaceutically acceptable crystalline paroxetine hydrochloride hemi-
hydrate for use in the treatment of depression.
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ftavouri ng agent and/or a preservative. These agents may be utilized in

conventional manner, for exanple in a nmanner simlar to that already used
for clinically used anti-depreEmor2agp3®Bs. The invention also provides a
net hod of treatnment of depression in mammals including humans whi ch net hod
conpri ses adm ni stering an effective anount of pharnmaceutically acceptable
crystal | i1® %&V‘&QQ"PP@SB'GSWQMW@W drsarhpiasi gndr ishow e eouterforsmatai IV-If-Lir t her
provi d¥8ishirarpae 8 and ¢ s&Pﬂ;‘eé&'@éﬂF‘a'Bl"b""cFWewuﬁsﬂ@"'pa?oxet| ne hydrochl ori de
hem - drate for use in the treatnent of depression. 7 EP 0 223 403 B1
The AR Exanples illustrate the invention. Exanples 4 and 5 show the
the route formul a
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was st PN 26%HeG Ehim R dPRrelBAt Gieed IRsensistenwiihautheptiempleiatiuct  was washed with
tolueng/water- (25m 1:1 mxture) and dried at- 50 C to gi ve paroxetine
E’-Lwée as the hem hydrate (err) containing 2.5%[err] with mp. 128

mydige e 2
O r,ig'rraﬁ\?-‘ii(gl".JQ OIS 5{3,« mé%yt'emda %tvp IOt JeineTiFige, SHGTORLIoHIR. (Fatoreating My di ne

hydroc..??}. {'%Pga% af \%'E'gtté:( e 11y drochl oride) as hem hydrate (err) To a
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(6. 49) contaring biriatinbucsthtd Whsspathd. I | NG "t OWEV aqueou ayer on a| n ng

par oxet i Mo @faedudlagerWas ciamiBdbykieon ﬁ%@gm%%bﬁceh@a{&r hy%&no% Q&d b5 Gﬁd&f

fi | tr ahénoadded faD ergblert @dmdefiturdsOi GiRNbressh@do eebi&tinE InpdrbdhioAds §b wes then
added Béamplehiasdithe breoipitted ptots stirad foh € hili SSaTBRAt 238 thems AR dt 0@ -pydrochl ori de
seeeb obt Ahepradugwasrfiliéiad wpshed dittawder D@0y ardlidibd &S0 EIC R PVdlpatoxdtihé hyordnib-or 1
hour afidehamihydmnte eantiininh @6%H00nd eongiste@ B * C. 30 The product was
filtered, washed with water (2x40m ) and dried at 50 C to give paroxetine

hydr ocEegple 3

35 Recrystallisation of Paroxetine hydrochloride to give the hemihydrate

(a) 0.50g Paroxetine hydrochloride was recrystallised from 2.5ml IMS (industrial methylated spirit) by
o dissolving at ca 60 - 70°C and cooling slowly to 20°C then to 5°C. After seeding with crystals obtained
v as in Example 1, crystals of paroxetine hydrochloride hemihydrate were deposited and isolated in the
40 normal way.
(b) 0.75gm Paroxetine hydrochioride was recrystallised from 5.0ml water by dissolving at ca. 70°C and
cooling slowly to 20°C. After seeding with crystals obtained as in Example 1, crystals of paroxetine
hydrochioride hemihydrate were deposited and isolated in the normal way.

45 Exampie 4

(-)-trans-4-(4’-Fluorophenyl)-3-(3',4'-methylenedioxyphenoxy)methylpiperidine hydrochloride

Vinyl chloroformate (6.42mi) was dissolved in 2ml dry methylene dichioride. The solution was cooled to

50 0° and the reaction flask purged with nitrogen. A solution of (-)-trans-4-(4"-fluorophenyl)-3-
(3" 4#'methylenedioxyphenoxy)methyl-N-methyl- piperidine (20g) in 52mi of dry methylene dichloride was
added to the vinyl chloroformate solution over 30 minutes keeping the temperature below 0°. The mixture
was allowed to warm to ambient temperature and stirred for 3 hours. The solution was then heated to reflux

at 35° for a further 1 hour and cooled to -20°. Dry hydrogen chloride gas was bubbled into the solution for

55 about 1 hour and the mixture allowed to stir at ambient temperature for 1 hour. Methanol (50ml) was added
to the solution and the mixture heated under reflux for 1 hour, followed by addition of charcoal (4.5g) to the

hot solution. Charcoal was filtered off after 10 minutes and the solvents removed in vacuo to give the crude
product (21.4g). The solid was dissolved in_isopropyl alcohol (140mi) and the solufion filtered. The clear
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ri de hem hydrate containing 2.6% H20 and consistent IR Exanple 3 35

Recrystal l i sation of Paroxetine hydrochloride to give the hem hydrate (a)
0. 50g Paroxeti ne hydrochl ori de WER 0r228M938Bal | i sed from 2. 5m | M5 .
(T ndustrial methylated spirit) by dissolving at ca 60 - 70 C and cooling

slowy t err] then to rr After seeding with crystals obtained as in
Exanpl e '@“a{e ‘F’f °8'F§ o) og‘é?ﬁ
c%sgﬁs.a rgl%\;; x rsah .-
om
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was recrystalllee @ (OlYP te hvdipeblogise 2 gs the hemihyorate (188047 %00l i ng

sl ow y tiQ.[F. fdre MRk IoMis3gfdi Ng Wi th crystals obtained as in Exanple 1,
crystal 1 rochl ori de hem hydrate were deposited and

isolated in the normal way. 45 Exanple 4
(-)-trans-4-(4'-Fluorophenyl)-3(3",4'-nethyl enedi oxyphenoxy) net hyl pi peri di
ne hydrochl oride Vinyl chlorofgkmate (6.42nl) was dissolved in 2m dry
net hydeene di chl ori de. The sol 3was cooled to 50 [err] and the reaction
flask purged with nitrogen. ion of (i drans-4-(4'-fluorophenyl)- 3-
(3', 4" met hyl enedi oxyphenoxy) mety : "Bari dine (20g) in 52m of
dry nethylene dichloride was agfed td the | or of ormat e sol uti on over
30 minutes keeping the tenmperaUNd=Detar j ®The mixture was al l owed to-
warm ¥o anbi ent tenperature akfd stlirred for”3 hours. The solution was then
héated to reflux at [err] for® ,}f rther 1 hour and cooled to -[err]. Dry
hydrogen chl ori de gas was bubbl gﬁ' i nt%® the solution for 55 about 1 hour and
the mxture allowed to stir at anbient tenperature for 1 hour. Methanol

0 was added to the solution and the m xture heated under reflux for 1
hour, followed by addition of charcoal (4.5g) to the hot solution. Charcoal
was filtered offi after 10 minutes and the solvents renopved in vacuo to give
the crude produdt (21.4g) Mutkipdipigywas di ssol ved As‘aigﬂﬂé&@w al cohol
(140m ) and the solution filtered. The clear 8 3 Bl filtrate
was cgol ed to [er ikl and sged with _crystals obtained as in Exanple 1 to
all ow the pr odug SPO crys?él gée.ex‘ﬁ}‘t er several hol¥H2%t 0 ta® white solid
was filtered of f/-#1d the PhedfémrséBzried in water £80m ), figfered off,

washed with wat @r.1and drigd,tdy %y ghe hydrochloride salt as the
heni hydrate (15¢8gg 74.1%,. 5 ? r‘rﬁ]‘-n.mr. (270 , DVBO d<F 10

[err]32 H2 0 ¢ ultiplicity . 5 1H
Assignnent 25 6.50 4 9.50 s, br, exch. 1H
err :
[.‘/ ] :-920 d4 6" 18
- 94 s 0-CH,-0 2H
% 3.61 ad)
7 2H
3.53 ad)
o/ :'50 m 2 eq 1H
) 3-;9 i 6 eq 18
2- 3 ddd 6 ax 13
2':7 dd 2 ax 1H
- 2-50 ddd 4 1H
2.13 a : 1d
. ddd 5 ax 1H
1.85
d, br 5 eq 14
50
Example 5

§5 (-)-trans-4-(4'-Fluorophenyl)-3-(3',4'-methylenedioxyphenoxy)methylpiperidine hydrochloride

The reaction described in Example 4 was repeated substituting 100ml of sodium dried toluene for 52 mi
of dry methylene chloride. (-)-trans-4-(4'-Fluorophenyl)-3-(3'.4'-methylenedioxyphenoxy)methyl-N-methyl-

9



72 27 dd, [err] 2' 2H.7. 17

dd, [err] . 3 2H 30 6. 75

d ' . EP 0 223 403 €Y' 1H 6. 50 d

2 1H 6. 20 dd 6'

1H 5. 94 S ' 0- CH2-0 2H

3. 61 piperidine (20g) w3g| gonverted to 16.5g of the hydrochloride salt as the hemihydrate in7 yield of 77.4%. 2H

3: 53 The ‘”'ﬂﬂ &? clyum was identical to that pf, the Example 4 product. '

2eq 1H 40 3.39 - : d, br

beq . —ample8 441303 ddd | 6ax

%Hg (2:- 9(0-trans-4-(4"-Flupropbhyi)-3-(3',4"-methylenedioxyphenoxy)methylpiperidine hydrochjpridd 2¥ H 1H
. uuuld r

2.58 (-)-trans-4—(4\4=luorophenyl)‘3-(3',4'-methylenedioxyphenoxy)methyl-N-methylpipeﬁdine (10g) and 1H

2.10  N,NN'N-tetranfdfhgi-1,8-naphthalensdiamine (0.3g) were dissolved in 40ml of dry 1,2@¢hloroethane (EDC) 1H
1. 8% and the solutiorfcooleB o -3+ . a-Chlorosthyl chioroformate (3.22mi) in 5ml of dry EXfSlwas added to the 11 SO
Exanpl &idsolation over 15 minutes. The mixture was stirred for 20 hours at ambient temperature and then heated o
(-) - t riamafodfof 2 hétrs) Methartobn5rhi) wad-addid, td the RBILtOKN aNBs inkiasepre Fetibis) a2 b Rithgrizperi di n
e hydriwots| Teintbdurd vas wasbeeitwith R0ndl@s OY hydiexdhiorie akid amDthe phasasarel sligidd teesbparats.
subst i Thet drgagic| l@enivasodvapnmatidutndanéss cind the uresidue fwas disdlvad indiéoptbpyl alvehdn ydomie
chi .&f i The, hot solution was treated with charcoal (2g) and alumina (1.5g), stirred for 5 minutes .and filtered hot.
(-t r Higsslear i°4"i°'!1‘4_"4§(f9?5’€ﬁ Wity Frystais pitaineq: as incExamble A & coelpd treioley Javautsy TheN- et hy
| - 9 Wwhitegrygfaling golig ys fifered: offeand tie et prodyen supried incwatey drhe golid gras fifterstl offhe
hydr oc‘f‘ﬁsq!?"; 148 watey 4nd gded tp give, e hyrlyeshlarida spipashe hegyiydrate (7298, Z4%)The
[err] Hn. R SREETYVERIES Tage 3t fhataf the Fampld 4 BiPduehe Exanpl e 4 product .
Exanpl
(-)-t rw%g@ﬂg@' - Fl uor ophenyl )-3-(3', 4' - met hyl enedi oxyphenoxy) et hyl pi peri din
e hydr '
(-)-trQJaJ-‘4- oot-optreny = A et AV ehettoxXy y) met hyl - N- et hy
| pi ger i di-ans-444L-Poropheri)d-(3atindthyiehbdidxGinb R mBNYINImdmipRRldid Bg) eRisagine
(0. 39) soed 7 48 infi 510doiEFl diiét 161N aRd thél Edlutidn ooldt &8 0 h-RRIbBEME clidrblbrinatt(3.223fd t he
sol ut i inBmEsiahediuénd viae bdded B thé ol Suktibry dve 1Y RO THEEhIRUMS Hag shifvbd for 8 Rulls Of dry
EDC weehd arfigtizzsiolt (15l avas Glddbds dl 16 | mitureN Thie 3Slutioh Wab Sfirred T1OE 121 helir r#® adentSt i I red
f or 2Qehpantge.dihe soivEntwds thedrriatites totf rire vaatdarid isanrekidu@t dissolved inf Bt lisopropyd Elccholnour s.
Vet brani@mi). Terhdt splalion e dreatedowithhaharsedl (g} and agumdnat (.8g)stived i foe 5 wibrsrtascfiterssted f or
a fur t3eeqedwvith siystgls olrisedngsin Erampleat angaeobledi tov t far TEOursoThe white brystaliive sbitdr i ¢
a\(‘:_l/d avag fiftered %a@@gd with a lite Jsml glephe) @pqiﬂ'lgztsgli.d slurried in water (20ml). The solid was

filtered off, washed with water and dried to give the hydrochioride salt as the hemihydrate (9.8g, 92%).

The 'H-n.m.r. spectrum was identical to that of the Example 4 product.

othylenedioxyphenoxy)methyl-piperidine hydrgchloride

35
Example 8

~ {-)-Trans-4-(4'-fluorophenyl)-3-(3'4"-methylenedioxyphenoxymethyl)piperidine hydrochl.oride (paroxetine hy-
\\./ drochioride)
40

Crude (-)-trans-4-(4'-fluorophenyl)-3-(3'4’-methylenedioxyphenoxymethyl)piperidine (0.341 kg) is dis-
solved in diethyl ether (3.5 litres) and stirred with aluminium oxide (ca. 0.3 kg) for about 3 hours. Charcoal
(15 g) and filter aid (celite, 15g) are added and the mixture filtered through a layer of aluminium oxide, the
filtered solids being washed with more ether. To the combined ether solutions is added a mixture of acetic

45 acid (66 mi) and ether whereupon the acetate of (-)-irans-4-(4'-fluorophenyl)-3-(3'4-methylenedioxyphenox-
ymethyl)piperidine crystallises and is filtered off, washed with ether and dried.

The acetate salt is dissolved in isopropanol (2.4 litres) and treated with a mixture of concentrated
hydrochloric acid (756 ml) and more isopropanol. After standing at about 0°C for about 16 hours, the
crystals of the hydrochloride salt containing isopropanol (needles) are filtered off and dried. The salt is

50 stirred in distilled water (0.5 litres) for about 20 minutes, filtered off and dried, giving (-)-trans-4-(4'-
fluorophenyl)-3-(3'4"-methylenedioxyphenoxymethyl)piperidine hydrochloride anhydrate (platelets m.p.
118 *C). IR(Nujol Muil) » 880,1200, 1490, 3400, 3640 cm™"1.

Samples of the anhydrate were compressed at approximately 750 MNm™2 and approximately 375

~MNm™2 for periods of about 2 minutes. The former underwent 45% conversion to the hemihydrate, whilst
55 the latter remained unchanged. '

Upon reexamining the samples after storage for several days, it was seen that the former sample had
undergone complete conversion to the hemihydrate, whilst the latter sample had undergone about 50%
conversion.

10



~ wet produ

The organic | ayer was evaporated to dryness and the residue was di-ssol ved
in isopropyl alcohol (60m). 15 The hot solution was treated w th charcoal
(2g9) and alumina‘(1.-59) stirre&Pf02233108Blutes and filtered hot. The clear
Sol uti on was seeded vvith crystals obtained as in Exanple 1 and cooled to
[err] foré{}GS 0 e white cr talllne solid was filtered off and the
§ ‘%98“ RPN o 5°'sarﬁ>&‘?a|amst\faa'§mr’?| tered of f, washed

W th g and drled to give the hydrochl ori de salt as the hem hydrate

(7 99 e hbe thm&lokg{grdoﬁr&,ﬂh Sratss HEL £ Be/BR, da'fr, DA NESE Nt of the

product
|(n)e L;S‘pz é;ﬁ)isfoaﬁi?ed %r&&rngnmlkade%er(ﬁﬁydrée w%@a’r&%g h%eﬂrbmﬂé\f&rﬁiﬁ& hyl - pi perid
(-)-trans-4-(4'-Fluorophenyl)-3-(3", 4- net hyl enedi oxyphenoxy) net hyl - N- net hyl
pi peridine (10g) was dis- solvdd in 45 n of sodiumdried toluene and the
sol utd on cooled to 5 . a-Chlorgdgthyl chloroformate (3.22m) in 5m of dry
t ol uene was added to the col o ution over 15 mnutes. The m xture was

stirred for 18 hours and neth\ (15m ) was adﬁgg to the mixture. The
solution was stirred for 12 ho rs at anbigs#te rature. The sol vent was
then distilled off in vacuo a CHO " 20l ved in hot isopropyl
alcoffol 30 (60m ). The hot s I on was dted with charcoal (2g) and
aMunmi na (1. 5g), stirred for pAutes, filtered, seeded with crystals
obtained as in Exanple 1 and cIed to [err] for 18 hours. The white

crystalline solid was filtered off, washed with a little isopropyl alcohol
and the solid slurried in water (20rd) The solid was f||tered of f, washed

( 9. 8 g, 92 M drgafo%jtm% ﬁxc%c){lgndte rhgm ln{c?zlté) %avu r | rﬁj ?JI)"E:t i oI? ?59 %x@f; ate

Exanpl eq 4
(-)-Tr a:hs gzaf: gceut% t:ﬁ%&%g Q}Qn} o'ﬁp"(q' Kid crysm“meh p?rgxr?te"gl %yggloﬁg%r'ggxh;mmﬁtatf) pI peri din
e hygyochloride (paroxetine hy- drochlori de) 40 Crude

(-) - t r a;s e brystallindparixbime YiydrocBiokdd réminiRate 16t B8 RdhuRRIYE B meiBRiehdbr)uee mer i di n
e (0. 341 k@)rektenticsdepissionred i n diethyl ether (3.5 litres) and stirred with
al um nium oxide (ca. 0.3 kg) for about 3 hours. Charcoal (15 g) and filter
ai d (ceb.i tAeprodesg) iorathee peegliatation aoh arystalinenpacdxe¥ne Hydlothdaridel herhihysiregdn vebich apyaeessof

al unsmi umcomprides, fotnieg & isblvtion ot pawielindshytiechimidevarshiereciniating trepergstaliing érm iPw t he
conbi ned eéeition. sol utions is added a m xture of acetic 45 acid (66 nm) and
gt her wher eupon the acet ate of

(5)-trahs A4F"'("ZPSS fior e ‘SPP of prystallioe parpefiRp @ﬁ’é"dt"?ﬂ&gﬁ@%’;@m which process

ymet I)p| SeR ArEning ‘i‘?%fg"%d"’@aﬁ 9 e spibtereqt pthen fpaoinachygioshipride #dr  and
dri ei’l‘y ?8 et’&?"éac “f't "Eﬂ"%g’lﬂ‘? %d in |sopropanol (2.4 litres) and
treated W|thamxt [e ncgent rated h nor e
soproptnd et B f;ﬁ%%fﬁﬁ llihs Parpheier By B YoMyt et (B0 <
ofy_the hy roc or| sal t” containing |sopropanol (needles) are filtered off
and ¢gried. The salt |s 50 stirred in distilled water- (0.5 litres) for about
20 minutes, filtered of f fand dri ed, giving (-)-trans-4-(4'-

fl uor ophenyl)-3-(3" 4" - Ienedloxyphenoxynethyl)plper|d|ne hydr ochl ori de
anhydrate (platelets 18 C. IR(Nujol Mull)[err] 890,1200, 1490, 3400,
3640 cnferr]. Sanples & e anhydrate were conpressed at approxi mately 750
WMNni exr] and approxi mat e

former underwent 45% conyersion to e hem hydrate, whil st

375 MNmferr] for periods of about 2 m nutes. The

0 .
50 N . o)

CO.0CHR? IIa

55 wherein R' is an alkyl group and thereafter forming the hydrochloride salt according to claims 5 or 6.
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55 the latter remai ned unchanged. Upon reexam ning the sanp "m’
storage for several days, it was seen that the forner sarrpleﬁ HWCI"IH""#I"’
conpl ete conversion.to the heni BER@ra2Bal03®ti | st the latter sanpl & had ¥ s =«
under gone about 50@6conversion 10 EP 0 223 403 Bl After a further week,
the conversion of the latter sanple was al nost conplete. Clains Cains for
the fol | dPIRfutohvpelche RRyvassion %féhe giter sample was almopbcomglete T || LU NL, SE 5
1. C}ystall|ne paroxetlne hydr ochl ori de hem hydrate wherein paroxetlne has

o o Rl e o e i
phartageut{ o g BRRARY HoRInGRTRENAI s Gkl Tt nRAR SISl Trir OC1! 01 1 de

hem hy ceu acceptable carrier

crystalline paroxetlne hydrochloride hem hydrate for the nanufacture of a
medi canent for use in the trea®hent of depression. 5. A process for the
prepgration of crystalline pardyxetine hydrochl oride hem hydrate, which
process 30 conprises for a solution of paroxetine hydr ochl ori de and
precipitating the crystallind&fg¥m from sol utg 6. A process for the
preparation of crystalline pardxetine hydyee{l o e hem hydrate which
process conprises formng a sg | - ¥ne free base or a salt
t-herreof ot her than the hydrod thereafter contacting with
hydrogen chloride. 7. A proces or the preparation of crystalline

par oxetine hydrochl ori de hem hydrate which process conpri ses deacylating a
conpound of formula |Ila 40 F 45 50 [err]

| %55 wherein [err] is an al kyl group and thereafter formng the

hyerGC g. Oérygglmse%lar[oxe Y rdgolch]g'lde (Beml‘\yclrar{g hgvmg a rﬁéltlng point in the range of 128-132°C.

3. A pharmaceutical composition comprising crystalline paroxetine hydrochloride hemihydrate and a
pharmacseutically acceptable carrier.

25 _ o :
4. * Use of crystalline paroxetine hydrochlo_ride hemihydrate for the manufacture of a medicament for use in
the treatment of depression.

5. A process for the preparation of crystalline paroxetine hydrochioride hemihydrate, which process
30 comprises forming a solution of paroxetine hydrochloride and precipitating the crystalline form from
solution.

6. A process for the preparation of crystalline paroxetine hydrochloride hemihydrate which process
comprises forming a solution of paroxetine free base or a salt thereof other than the hydrochlonde and
35 thereafter contacting with hydrogen chioride.

7. A process for the preparation of crystalline paroxetine hydrochlonde hemihydrate which process
e comprises deacylating a compound of formuia lla

)

co o?na‘ IIa
Cl

50

55 wherein R is an élkyl group and thereafter forming the hydrochloride salt accbrding to claims 5 or 6.

11



1111111111111111111111111111 EP 0 223 403 Bl After a furthe
conversion of the latter sanple was al nost conplete. d ai msumﬁmmnﬂlm H“l
following Contracting States: Epo&3addm1 FR GB, IT, LI,

Crystal line paroxetine hydrochl oride hem hydrate wherein paroxetine has the
followng formula: 10 15 H 20 2. Crystalline paroxetine hydrochloride

hem hy Glalrestor thedoliaying Gantratting P8eAES i n the range of 128-[err]. 3. A

phar maceuti cal conposition conprising crystalline paroxetine hydrochloride
heni hydr ot 808998 fﬁ[ ﬂeﬂ'?P&@EQEPt of corysfall "%1(9&' ing hysiraehipridp dyemihydsate, whighoprpgess

cr ystal | i 5@ gﬁ? SRRy AOHTAN B PR %’d 196 APch PEcipifghing: he cryatplline XU of a
medi t anme P99 WHPLIN Rappxeie hes the fol eljepressmn 5. A process for the
preparation of crystalline paroxetlne hydr ochl ori de hem hydrate, which
process 30 conprises formihg a solution of paroxetine hydrochlonide and
precipitating the crystalline formfromsolution. 6. A process for the
pregaration of crystalline pproXetine hydrochloride hem hydrate which
process conprises formng a Rolgtion of parg ne free base or a salt
hereafter contacting with
et ion of crystalline

Orocess conpri ses deacylating a-

hydrogen chloride. 7. A proce
par oxeti ne hydrochl ori de he df at e mhic-
compeound of fornula 1lla 40 F 45 50 [err]

| ha [err] wherein [err] is an gl kyl group and thereafter formng the
hydrochl oride salt according to clainms 5 or 6. EP 0 223 403 B1

C L M S

\—éo 2. A process for the preparation of crystalline paroxetine hydrochloride hemihydrate according to claim 1,
which process comprises forming a solution of paroxetine free base or a salt thereof other than the
hydrochloride and thereafter contacting with hydrogen chloride.

3. A process according to claim 1, which process comprises deacylating a compound of formula lia
25

30

v
35
Y, a

40

wherein R! is an alkyl group.
4. Use of crystalline paroxetine hydrochloride hemihydrate for the manufacture of a medicament for use in

the treatment of depression.

45

50

55

12



Gaims for the followi ng Contracting State: ES 1. A process

preparation of crystal|ine paroxetine hydrochloride hem hyd lgﬁm "Il”“",
process conprises fornming a sol uEP9228#0pBI oxeti ne hydrochl or|

precipitating the crystalline formfrom5 sol ution, wherein paroxet| ne
has t he foIIovmn forrrula 10 15 H 20 2. A process for the preparation of
crystall 'gﬁ:g chlorldeh ' at e_ac di.n Q claim1,

whi ch prdc'?(t?é'é S ﬁ’i'ﬁ#“ég’é"e%g? "Hegssta §§PU§E‘0¢1¥§F%?§>!§8'F Ill'g 'ﬁr%ﬁ base or a

salt theye he h chl ari reaft ntactln with
hydr og eﬁ{ c&fm(ﬁn ';ar ta}'ﬁydtmcglgrédg@aibg c“"ct)rW rto’ée '(':F'e?rﬂei o R °?ﬁ procesg

corrprl ses deacyl atl ng a conpound of forrrul alla 25 30

[err] 35 1 40 wherein [err] is @n al kyl group. 4. Use of crystalline

par oxeti ne hydrochl ori de hem hy [
for use in the treatnent of d¢ . :
111114111111211111111111 Paten gpr Uche Pat enegargerl che fUr fol gende
Vertragsstaaten: BE, CH DE, FR} GB, IT Ua NL, SE 1. Kristallines
Par oxet i nhydr ochl ori d- Hal bhydr gk 32 e @ I'n die fol gende Fornel hat:
5 10 16 : grr] 2. Kristallines

Par oxet i nhydr ochl ori d- Hal bhydrs It el nem Schnel zpunkt im Bereich von 128"
- 132 C. K>20 3. Arzneimttel, genthaltend kristallines

Paroxet i nhydr ochl ori d- Hal bhydrat und ei nen pharnmazeuti sch ver- traglichen
Tr ager.

2. Kristallines Paroxetinhydrochlorid-Halbhydrat mit einem Schmélzpunkt im Bersich von 128 - 132°C.
o 20
3. Arzneimittel, enthaltend kristallines Paroxetinhydrochiorid-Halbhydrat und sinen pharmazeutisch ver-
tréglichen Trager.

4. Verwendung des kristallinen Paroxetinhydrochlorid-Halbhydrats flr die Herstellung esines Medikaments
25 zur Verwendung bei der Behandiung von Depression. -

8. Verfahren zur Hersiellung von kristallinem Paroxetinhydrochlorid-Halbhydrat, umfassend das Herstellen
einer L&sung von Paroxetinhydrochlorid und das Ausféllen der kristallinen Form aus der L&sung.

30 6. Verfahren zur Herstellung von kristallinem Paroxetin-hydrochlorid-Halbhydrat, umfassend das Herstellen
einer LOosung von Paroxetin in Form der freien Base oder eines Salzes davon, das nicht das
Hydrochlorid ist, und das anschlieBende inkontaktbringen mit Chlorwasserstoff.

\;/
7. Verfahren zur Herstellung von kristallinem Paroxetlnhydrochlond-Halbhydrat umfassend die Deacylie-
35 rung einer Verbindung der Formel lla
F
N/

(IIa)

45

)

N
¥ .
- €0. OC!HR

50 cl

in der R einen Alkylrest bedsutet und die anschlieBende Erzeugung des Hydrochloridsalzes geméas
Anspruch § oder 6.

55 Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung von kristallinem Paroxetinhydrochiorid-Halbhydrat, umfassend das Herstellen
einer L&sung von Paroxetinhydrochlorid und das Ausfélien der kristallinen Form aus der L6sqng, wobei

13



4. Verwendung des kristallinen Paroxetinhydrochlorid-kblbhﬂ? t |
Herstel | ung ei nes Medi kanents 25 zur Verwendung bei der mﬁm'"ﬂﬂ’m#"m
Depression. 5. Verfahren zur H®EPs0223403BwVvon kristallinem * ¢ L "w g g
Par oxet i nhydr ochl ori d- Hal bhydrat, unfassend das Herstellen einer L6sung von
Par oxet i nhydrochl orid und das Ausfallen der kristallinen Form aus der
Losung. 3troxefin digdplgerde Emeliat: Her st el | ung von kristal |i nem

Par oxet i n- hydr ochl ori d- Hal bhydrat, unfassend das Herstellen einer L6sung
von Paroxetin in Formder freiéh Base oder eines Salzes davon, das nicht
das drochlorid ist, und das _ggschlieiende |nkontaktbringen mt

Chl orwasserstoff. 7. Verfahrée r Herstellung von kristallinem

Par oxet i nhydr ochl ori d- Hal bhyd¥ unf assend ¢O acylie- 36 rung einer
Ver bi ndung der Formel Ila 40 49 in der R en Kyi rest bedeutet und die
anschl i ef ~ende Erzeugung des d g esVgemi i s Anspruch 5 odor 6.
5s Rpenensp~chf Ur fol genden 1. Verfahren zur Herstellung
von kristallinem Paroxetinhy€ggehl ori d-Hal bhydrat, ummfassend das
Herstell en ei ner 1-6sung von Pg}oxetinhydrochlorid und das Ausfihlln der
kristallirnen Formaus der 1-6sung, wobei 13 Par oxetin die fol gende
Fornmel hat: 10 15 Kw 2. Verfahren zur Herstellung von kristallinem -
Par axet i nhydr ochl ori d- Hal bhydrat genaB Anspruch 1, wobei das Verfahren das
Héest el ederfaiirencaur Heystellvpo vanrkristalingmdRaropetiniydoghieriddtalbhyfdrat pemis Basnsuch dewobei nes

Sal zes d&f@®Nerfaen @H;%Ee'HP'@ﬁtei"EFa's?sfyd’P@JEFrP’@F“i‘ i Fogn der freien Base edeselirds| SaBesnde

| nkont akt98YannWelehesinichtcdas Slvdrachiond ist. updyfigs gnRehligBende dnkontaktiringep apit Ghiermeseets pr uch

1H\%gfa§§§W& ; b EEacyIierunE Finer zbabindung der Forngl Ila 25 30
R i ! tet. 4. .
k1ot AP R o pBersbe] FEOeBTBRR P VIR 85 FBRLA | ing ci nes

Medi kanent e 40 zulz Verwendung bei der Behandl ung von Depression.
Revend| cat fons Revendfjcati ons pour |les Etats contractants suivants: BE, CH,
DE, FR GB, IT, Li, NL,. SE

(IXa)
30

O ) '
w coor':-m
Lo
in der R! einen Alkylrest bedeutet.

\/ 4. Verwendung von kristallinem Paroxetinhydrochlorid-Halbhydrat flir die Herstellung eines Medikamente
40 zur Verwendung bei der Behandlung von Depression.

Revendications
Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

4 1. Chlorhydrate hémihydraté de paroxétine cristallin, dans lequel la paroxétine est représentée par la
formute suivante :

50

14



45 1. Chlorhydrate hénihydrate de paroxetine crlstallln dans | equel Ia

C DM S 107 T2 il or g 08 4B hydr at & de- par oxcd ﬂlllﬂﬂllﬂ Tl il ||||

cristallin, ayant un point de fusion dans |a gamre de 128 a 132ct 3 ™"
Conposi tion pharnmaceuti que conprenant du chl orhydrate hem hydrate de
paroxdtine cristallin et un supgort acceptable du point de vue
pharmaccutique. 20 4. Uilisatien de chl orhydrate hem hydrate de paroxetine
cristallin pour |la fabrication Ayn nmedi canent utile dans le traitenent de
| a depression. 5. Procede pou @ preparation du chl orhydrate hem hydrate
de paroxetine cristallin, qui sgAprend la 25 CL~.vornation d' une sol ution
de chlorhydrate de paroxetine ef |la
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5. Procédé pour la préparation du chlorhydrate hémihydraté de paroxétine cristallin, qui comprend la
25 formation d'une solution de chiorhydrate de paroxétine et 1a précipitation de la forme cristalline & partir
de la solution.

6. Procédé pour la préparation du chlorhydrate hémihydraté de paroxétine cristallin, qui comprend la
formation d'une solution de paroxétine sous forme de la base libre ou d'un sol de celle-ci autre que le
' 30 chlorhydrate et ensuite, la mise en contact avec de I'acide chlorhydrique.

. 7. Procédé pour la préparation du chlorhydrate hémihydraté de paroxétine cristallin, qui comprend la
et ddsacylation d'un composé de formule lla :
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dans laquelle R' est un groupe alkyle et ensuite, la formation du chlorhydrate selon les revendications 5
ou 6.

Revendications pour I'Etat contractant suivant : ES
55
1. Procédé pour la préparation du chiorhydrate hémihydraté de paroxétine cristallin, qui comprend la
formaﬁon d'une solution de chlorhydrate de paroxétine et la précipitation de la forme cristalline 2 partir
de la solution, dans lequel la paroxétino est représentée par la formule suivante :
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15 2. Procédé pour préparer du chlorhydrate hémihydraté de paroxétine cristallin suivant le revendication 1,
' qui comprend le formation d'une solution de paroxétine sous forme de la base libre ou d'un sel de
celle-ci autre que le chlorhydrate et ensuite, la mise en contact avec de 'acide chlorhydrique.
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3. Procédé suivant le revendication 1, qui comprend la désacylatioﬁ d'un composé de formule lla :
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dans laquelie R' est un groups alkyle.

, 4. Utilisation de chlorhydrate hémihydraté de paroxétine cristallin pour la fabrication d'un médicament utile
\—f‘ dans le traitement de la dépression.
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