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It is a selective, centrally acting serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitor,
accordingly having antidepressant activities. The antidepressant activity of the compound has been
reported in several publications, eg. J. Hyttel, Prog. Neuro-Psychopharmacol. & Biol. Psychiat.,
1982, 6, 277-295 and A. Gravem, Acta Psychiatr. Scand., 1987, 75 , 478-486. The compound has

20 further been disclosed to show effects in the treatment of dementia and cerebrovascular disorders,
EP-A-474580.

Citalopram was first disclosed in DE 2,657,013, corresponding to US 4,136.,193. This patent
publication describes the preparation of citalopram by one method and outlines a further method,

25  which may be used for preparing citalopram. The citalopram prepared was isolated as the oxalate,
the hydrobromide and the hydrochloride salt, respectively. Furthermore, the citalopram base was
obtained as an oil (B.P. 175 C/0.03 mmHg). Citalopram is marketed as the hydrobromide and the
hydrochloride, respectively.

30 A number of processes for the preparation of citalopram have been disclosed. In many of these, the
last step of the process is a conversion of a group different from cyano in the 5 position of the direct

analogue of citalopram to a 5-cyano group. So citalopram has been prepared by:



Exchange of 5-hal ogen, or 5-CF3-(CF2)"-SO2-O with cyano (DE 2,657,013 and
co-pending WO 0011926 and WO 0013648) Conversion of a 5-am do or 5-ester
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5-cyano group (WO 0023431) O her processes for the preparation of
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purification of citalopram may be obtained during manufacture of citalopram (e.g. of the
hydrobromide or the hydrochloride salt) by crystallising the base, and thereafter optionally forming a

salt from the base.

25 This purification process is particularly useful for removing intermediates which are structurally
closely related to citalopram, in particular compounds which only differ from citalopram by the
substituent situated in position 5 on the isobenzofurane ring, and intermediates which have
physical/chemical properties which are close to those of citalopram, e.g. the 1-[3-
(dimethylamino)propyl]-1-(4-fluorophenyl)-1,3-dihydro-isobenzofuranes having halogen (in

30 particular bromide and chloride), an amide or an ester in position 5 of the isobenzofurane ring, or 1-

(4-fluorophenyl)-1,3-dihydro-5-isobenzofuranbromide, or -cloride.
Summary of the invention

35 The present invention provides the crystalline base of the compound



preferably the hydrobrom de or hydrochloride in which the free base of
citalopramis precipitated in 5 crystalline form optionally
re-crysggj&%gﬁﬁ one or nore times and then transferred tp-fpko1/00137
pharmaceutically acceptable salt of citalopram In a further aspect, the
invention relates to the pure crystalline salt, preferably the hydrobrom de
or hydrochloride prepared Ry the process of the invention. 10 In
particular, the invention rela A _process for the manufacture of a
salt of citalopram characteris Rat thel base of citalopramis set
free and precipitated in crystalMne opttonally re-crystallised one
or nore tinmes, and then transferred i salt thereof. 15 In particular,
the invention relates to a process manuf acture of a salt of
citalopram characterised in that the base of citalopramis set free froma
crude salt or crude m xture of citaljopram More pq@ticularly, t he present
invention relates to a process for the manufacture Of cital opram base 20
or a salt of citalopramcharacterised in that one or nore inpurities of the
formula z o F (Il) wherein Z is halogen, -OSX2-(CF2)"-CF3 , where n is
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crude m xture of cital opram containing the conpound of fornmula Il as an
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1- (4- f | udyophbidoyde)prdpaiddiy hyediraceS-of deberandrur anhal ogeni de, in particul ar the
broniﬂf, to a cyani de exchange reaction followed by alkylation with a
3- (N, di et hyl am no) propyl - hal ogenide. 10 In a particul ar enbodi nent of

the invention, .Z I.s.hal oge i Ll ] I In a
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re-crystallised one or more times, and then transferred into a salt thereof.

15 In particular, the invention relates to a process for the manufacture of a salt of citalopram
characterised in that the base of citalopram is set free from a crude salt or crude mixture of

citalopram.

More particularly, the present invention relates to a process for the manufacture of citalopram base

20  or a salt of citalopram characterised in that one or more impurities of the formula

F (i)

wherein Z is halogen, -O-SO,~(CF,),-CF;, where n is 0-8, -CHO, -NHR' , -COOR’, -CONR’R’
25 wherein R? and R? are selected from hydrogen, alkyl, optionally substituted aryl or aralkyl and R'is

hydrogen or alkylcarbonyl, are removed from a crude mixture of citalopram or from a crude salt of



15 The crude salt may be any convenient salt, such as the hydrobrom de,
hydrochl oride, sul phate, oxalate, phosphate, nitrate or any other

conveni ‘%vnt% %l% Q her salts are salts of organic acids. pb/pkRfo6fer red
enbodi he invention, the crude galt is the sul phate, the

hydr obrom de or the hydrochl oride salt. 20 The invention also relates to a
hydrochl ori de or hydrobrom de salt of citalopram pr red b%/ cesses
of the i rfaIPI2BIDY PRCIBEAING it Rram PR 1 weﬁlrlref?%qpae@@yr oy tﬁ‘yalr%éﬁﬁrq E?SFde
or hydr olynesi fhere thads bndér teinkfadriap kAdbirawitag s#t theredft y of nore than 99.8 % w,
preferably nore than 99.9 %W w. 25 In yet another aspect, a pharnaceuti cal
formul ati on of the free base of citalopram or a hydrobrom de or
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In parti ctimgihyl a’PlHlé" RS PR “cal conposition of the invention contains the
racem c m xture of 35 ci taI opram base, cital opram hydr ochl ori de or
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nor e pure, era w pure (peak
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01/ 68627 Cred QNBEL . Open capsul e)
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cI osed cdp’é(ﬂbe)mldq?félyéﬁoy}&?rééelS'rﬂr‘réf%fé]é’éraar cr taI opramis preferably in
racemic form 5 The terns "crude salt" and "crude mxture" refer to the
fact that the salt and the m xture r.es ities,
par ti ddl al'§ ﬁ?ﬁf?rs?]f Tné%g%‘fnyf%‘?‘r?ﬂ’leﬁt $it, Su%ﬁsgﬁ O%r%mde ¥n§°c rlde ma\%atgh it | s
desi red t exafa@syph@phald)@itatelod enysethdr cmazgtmba salt. $Hher sadEpersaied Odgamee@pidy fromthe

reaction mxture, or the crude reaction 10 m xture may have been subjected
to sone initial purification, e.g. one re-crystallisation, and /o
t r eat ment Invi préfersesteampadisgnicef thegnvestions tej e guf is thersalpbde ﬂ?éryfjmpfﬂr%‘ﬁor the
subsequengyiyocRivrilid @@t ment with an acid using nmethods known in the art. The
salt may De i1solated by precipitation or it may exist in a solvent, e.g.
in thé®mi xture resulting directly fromthe synthesis of the salt.

The invention also relates to a hydrochloride or hydrobromide salt of citalopram prepared by the

processes of the invention. In particular, the invention relates to a hydrochloride or hydrobromide

salt of citalopram having a purity of more than 99.8 %w/w, preferably more than 99.9 Y%ow/w.

25 In yet another aspect, a pharmaceutical formulation of the free base of citalopram, or a
hydrobromide or hydrochloride prepared from said base, is provided. Preferably the formulation is

for oral administration.

The formulations according to the invention may be prepared by direct compression of citalopram in
30 admixture with conventional adjuvants or diluents. Alternatively, a wet granulate or a melt
granulate of citalopram, optionally in admixture with conventional adjuvants or diluents may be

used for compression of tablets.

In particular, the pharmaceutical composition of the invention contains the racemic mixture of

35  citalopram base, citalopram hydrochloride or citalopram hydrobromide.

The crystalline base of citalopram is preferably more than 99.8% w/w pure, most preferably more

than 99.9% w/w pure (peak area). The melting point is preferably a range within 90 — 93 °C, most



15 Simlarly, the crude m xture conprising citaloprammnmay be obtai ned
directly fromthe synthesis of the conpound according to any of the above
ment i onggly Bl ggesses or it may have been subjected to somgfgidiiod]s70r
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citaloprammay, if necessary, be set free froma crude m xture contai ni ng
citalopramby treatnent with a base. 25 Crude m xtures contai ni ng

ci tal opram base nay be subj ected to further purification and extraction,
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solvent in order to obtain t base nost probably as an oil and then
crystal | i YW&Eh §is %F“etdﬁ%relﬁ%%’% from an aprotic solvent, such as an al kane,
including n 30 hept ane hexane and i sooct ane, and h| gh and | ow boi i ng

petrol eum.et hers ubstitute ncl uene_and xyl enes.
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subsequeniolvesOk 3t ih O Rikturd RIS direbyy £OHRAGRRIKALIsRtRAE:. Cool ing, or with an
excess of the acid in a water inmm scible solvent, such as ethylether,

et hyl acetate or dichloronethane, with the salt separating spont aneousl y.
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Ot her sal sosne inifialgir siaiudtpreany pt&lﬁgatmhﬁeg @nateamesxallr'rﬁayoratrs@mp@ vothtaatlwetml darbon
very pure,farm.by this process. 5 The cyani de exchange reactions nentioned

above may be carried out as described in the patent applications nmentioned
above. In particular, when Z is hal ogen, or CF3-(CF2),-SO2-O wherein n is

an i nt2@gerhel Hasetdfenzﬂ a5 nbhyBe setlfies from tﬁé’@u&%ﬁl‘t’ﬁy slls@nmﬁgcxhacx@ycam 9 ewpueay be
carried ou é’ gzactlon Wlltha(t:anl(ﬂ csz[%]e %0 IelKCN N[a\
CuON,  Zn( BN GPY PROFFANGH RRAnd T 21 LB PUTPE TP R <R 1 he
sane or dadefaer@ahy athet saitableselventaad tHeradedeIE(agﬁCDnaﬂ‘derﬁ basa) mgdftrablp dNa®Hoor
branched ﬂhk)ilkemse tthh Base of citalopram may, if necessary, be set free from a crude mixture containing
citalopram by treatment with a base.
25
Crude mixtures containing citalopram base may be subjected to further purification and extraction,
before the base is precipitated in crystalline form. The base of citalopram may be isolated by
separation of the organic phase, evaporation of the solvent in order to obtain the base most probably
as an oil and then crystallisation of the base from an aprotic solvent, such as an alkane, including n-
30 heptane, hexane and isooctane, and high and low boiling petroleum ethers and substituted aromates,

incl toluene and xylenes. Crystalline citalopram base may be re-crystallised from the same solvents.

The pharmaceutically acceptable salt of citalopram, such as the hydrobromide or hydrochloride, may
be prepared by methods known in the art. So, the base may be reacted with either the calculated

35 amount of acid in a water miscible solvent, such as acetone or ethanol, with subsequent isolation of
the salt by concentration and cooling, or with an excess of the acid in a water immiscible solvent,

such as ethylether, ethylacetate or dichloromethane, with the salt separating spontaneously. The



presence of a palladiumcatalyst and a catal ytic anmount of Cu' or Zn2+, or
with Zn(CN)2 in the presence of a palladiumcatalyst. 15 The cyanide

source ig ysed in a stoichiometric amount or in excess, B;qu/ﬁ]g@lmoyyl&
equi val entSV8T8’ used pr. equivalent stagting material. RAN+ may

conveniently be (Bu)4N . The cyanide conpound is preferably NaCN or KCN
or Zn(CN)2. The pal | adium catalyst may be any suitable Pd(0) or Pd(lI)
cont ai ni nby@@ﬁr%%@r hydredhlogige P’H{”PPH@)’MOMW?G de@(‘HﬁB‘)%‘Of SR PIHP D2 VeBt .
The Pd cah@hgﬁﬁty; SreeRBNENrE fHah Y9,8%85lrd, ﬂl_oa@)rmmnow‘thanst@ %r;fuaf}eoam yal@- 6,

t pref bout | % | ytic
Moepent | e{ l‘%ﬂ?ﬁhg%5595§f%¥g’ﬂ%ﬁ§?&’?8¥tﬁ%$ﬁtgo%§'@c”ﬁe tfa?gnoéy ihls prgcess preferabl y

respecti v&l§
| - 3 % Cbnvenlently, about % eq. is used per eq. Pd . Any convenient

sour ce of form
o ul “andihyaite B0 oMY R HEE o EHiay bE RE T AR ORI E B0 G
|, the coh}%iéllcsthnﬁrrleotltaleémg group may aI So be carried out by reaction with

Cu(CN) without catalyst. In a preferred enbodi nent, the reaction is

performed at el evated tenBerature 30 _In_anot her aer)ect of the hgventl an,
the react PRI IHFPEY fat hrlipecano ShrCFpirgtr 8- Shetelen FeHeriaecy By hurapes 0-5,
(R5) ANF, Xl iNBeb@ieRsidRbtoas §ad Kiplip §lap b Sadied towDbw feat i mgmyzpﬁdet oyt hior

(R5) ani. “PaBPesth, Sob i asdr e T o tro0as K S RS o ™ h Y BE bRy
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using i. ynt he Pro I'n a particul ar aspect
reaction P?SW?P&W@WWFH‘@Uﬂ added solvent. 5 The tenperature ranges are
dependent upon the reaction type. If no catalyst is present, preferred

tenmper af UFIﬁé d>aar fie! sQurEé.'E Js@tf‘ﬁiea s@élc}ﬁ&getgp%umy\@lvé&essV‘@@ﬂ@ra‘af}el 7 e@GldIQns A8

conduct ed t he | uence of m crowaves he tenlggrature in the
reaction Nﬁ@@tmr@uwalyntrsmltg e RN B’@DC@VCW“B bedPukidr r B @ qoxtPgpRd 1s

ranges ar ¢, hetmeicl2PkEDS Znld¥@, most preferred range is 130- 150C 10 | f
catalyst is present, the preferred tenperature range is between 0 and 100C.

More preferred are

The palladium catalyst may be any suitable Pd(0) or Pd(II) containing catalyst, such as Pd(PPhs),,
20 Pd,(dba);, PA(PPh),Cl,, etc. The Pd catalyst is conveniently used in an amount of 1-10, preferably 2-
6, most preferably about 4-5 mol%.

Catalytic amounts of Cu” and Zn”", respectively, means substoichiometric amounts such as 0.1 - 5,
preferably 1 - 3 %. Conveniently, about /2 eq. is used per eq. Pd . Any convenient source of Cu’

25 and Zn"* may be used. Cu’ is preferably used in the form of Cul and Zn®" is conveniently used as the
Zn{CN);, salt.

When Z is Br or I, the conversion to a cyano group may also be carried out by reaction with Cu(CN)
without catalyst. In a preferred embodiment, the reaction is performed at elevated temperature.

30
In another aspect of the invention, the reaction is performed in an ionic liquid of the general formula
(R*),N", X', wherein R” are alkyl-groups or two of the R’groups together form a ring and X' is the

counterion. In one embodiment of the invention, (R*),N"X" represents



tenperature ranges of 40-90C. Most preferred tenperature ranges are between
60-90C. O her reaction conditions, solvents, etc. are conventional

condi ti Q{ﬁ(’{/gggz;uch reactions and may easily be determ Reqd io1RAofR8r son

skilled art. 15 Wen Z is O or By, the conversion to a cyano group
may al so be carried out by reaction with a cyanide source, for exanple
KCN, NaCN, CuCN, CN)2 or (R4)4NCN where (R4)4 indicates four groups

whi ch may be the safe or different and are selected from hydrogen and

strai ght chain or-Nbranched alkyl, in the presence of a nickel catalyst. 20
The nickel catal Yst/may be any suitable Ni (0) or Ni(ll1) containing conplex
whi ch acts. a | yst, such as Ni (PPh3)3, (a-aryl)-N (PPh3)2Cl, etc.

The nickel Tatalyst$ and their preparation are described in WD 96/11906,
EP- A- 613720 or EP-A-384392. 25 In one enbodi nent of the invention, the

reaction |s carried out in the presenc f.a.,catal ytic amun af [
Zn2. In alfHret e’f:‘ﬂﬂ”é“r“faﬁ s FFeé‘gnoél%%O&‘g'r‘fg‘?ﬁvymhapﬂﬁé ONG ﬁ)sg%oarsr%’ F%mei’gyll et
prepar ed brmsditylénbafdameerttheinfyanasfiminrowaeady iueng by Syetterstvi A0t byaProlabo.

Ni ckel .(I ! }n zp }I;aert(%éilﬁasr%gpeayﬁxhre%§tio'§'i%|§fo%?d\lk/1%{0%t mﬁe scﬂ%tﬂﬁ'l 1 Su_Ch as zinc, 30
magnesi um or* nmangan 1 n it presence of excess of conplex |igands,
preferdbly triphenyl phosphin. The Ni-catalyst is conveniently used in an
amount  of 1), 710 P 6h &k 3kl dépediabht he RE@fo8HAR! I n@ bR st f-pr&eftDhr¥errViD

01/ 68627 PCT/ B&Oafuoo_lﬁ’rs S ‘Cat al F??gﬁaermuntost%? Qu+ and zna'
respect i véamperaEeyAre ihe ggent dA%E00°E- BomiaE &/hen bR Tagnqy 15 condycted upderths oy 1
- 3 % AnnfREAEON hERbwSes tikae@periiire ithd redbizon MByurd@aysadto Bave 309 °pr Boer abl y

used in the formof CuT and Zn2+ | veni.ent : 4 2 salt
or fornedP er?ﬁfﬂnwt‘?réﬁﬂﬁ‘é?siab% %‘?’eegﬁz ‘fi‘n?&gﬁ‘ﬁT‘%syﬁrg%g%%ﬁéé%g?‘%gg 0glwnc. 5
The Ni 10calfalaysyssisaresent, the phiferfed)temiRai{t@k rarze Pelpetvpenchiond 1P9FS Merequefer¢dhad by
Sakaki bar o ar lopo " e ature e Stk - 88) .

Preferr ed%(?(?é galn%{ S g%roguklig? gpﬁ%@g@ %@%dt( %Bﬁrst) 4,q;nog r Slgrlgg?tPI%%%Zo C%I(O%@ 10 The
reactions may be perfornmed in any conveni ent solvent as described in

Sakaki bar @gl reRlion téhdBibhb,- solveiteMRic. IBE€ condBtionalbdondiliB@Hfol 30, readkBBEpnd may
Preferred solvents are acetonitr,f’I ﬁi{er%l acetat, THF, DVMF or NWP.

easily be determined by a person skilled'in

15
When Z is Cl or Br, the conversion to a cyano group may also be carried out by reaction with a
cyanide source, for example KCN, NaCN, CuCN, Zn(CN), or (R*4NCN where (R, indicates four
groups which may be the same or different and are selected from hydrogen and straight chain or
branched alkyl, in the presence of a nickel catalyst.

20

The nickel catalyst may be any suitable Ni(0) or Ni(II) containing complex which acts as a catalyst,
such as Ni(PPh,)s, (o-aryl)-Ni(PPh;),Cl, etc. The nickel catalysts and their preparation are described
in WO 96/11906, EP-A-613720 or EP-A-384392.

25 In one embodiment of the invention, the reaction is carried out in the presence of a catalytic amount

of Cu’ or Zn*" .

In a particularly preferred embodiment, a Nickel(0) complex is prepared in sifu before the cyanation
reaction by reduction of a Nickel(II) precursor such as NiCl, or NiBr; by a metal, such as zinc,

30  magnesium or mangan in the presence of excess of complex ligands, preferably triphenylphosphin.

The Ni-catalyst is conveniently used in an amount of 0.5-10, preferably 2-6, most preferably about 4-

5 mol%.



Wen Z is CHO the conversion to a cyano group nmay be carried out by
conversion of the fornyl 15 group to an oxine or simlar group by reaction
with a rg -V-NH2 wherein R6 is hydrogen, optionalddrskfsidzut ed

al kyl , ar?lgﬁce)gr&ﬁgt eroaryl and Vis O, Ngor S, followed by dehydration with
a common dehydrating agent, for exanple thionylchloride, acetic

anhydri de/ pyridine, pyridine/HClL or phosphor pentachloride. Preferred
reagent s %@me@uaﬁ%%ﬁydm&n a’rﬁef’Pe&th‘fflycHf?ﬁ‘bf}ﬁétglcé\)ﬁ@%cr?%msiSBC %Sk@ﬁ " or
aryl and preteabl¥ 10r3 Q. ARP coRemiert sivice EOC0H, aridra™ caanvier BED T 6 @efespblyqisgd Up

may be carrijed t- vi.a t.he correspondin I chl oride. .e [ ] de.
The aci d EhioBFoBEY A Zgnyesrarory SR Rl v el e sp Sty S 5
POC13, PQNisked (ISO@IpAumieasing Z48c.or in a suitable sol vent, such as tol uene or
tolueng conprising a catalytic anount of N, N- dinethylformam de. The ester
is obtained by treatnment of the acid with an al cohol, in the presence of
an aci d, PreeNegatabysis aze it NetOy PHB) of PofDsatalyiiis 85 dessreped hydiakakdbariyt; alyp Sell.
PCCL3, PERnPkocHnld1, 193511060 atds¥ e PieferfedRat@Sitire NAPPRS, QPUEHPRGHOS rom t he

acid chl %%}b reaction with an al cohol. The ester or the acid chloride
is then 7 to an amde or by am dation with ammoni a or an
al kyl am ne, 30 preferably t-butyl am ne. The conversion to am de may al so

be obt i ned OY S RA DALl T SR Bhy bRl B R a0 & HOfer
pressure and hea |n5. BETYHE" ahi' de group 1s en converted to a cyano %roup
by dehydr@hdnooc. The, blleH 930N 8% ehrcferray s@eentsaang acetsintteb F@\Ylﬁéfﬁ%idréfi Y
agent, ang e opti nal agent nay easily be determ ned by a person skilled
in the art. Exanpl es of suitable dehydrating agents are SOCl12, POC13 and
PCl 5, preferably SOC12. WD 01/68627 PCT/DKQ /00137 9 In a particularly

pr ef er r edWaAbGH PR the SoREersiaR IRGYPTICETaH B2 & RRIE CRPYEPRYFSi o |ﬁtf‘o*§8w1

pr ef enabl Y ouflbRaBRine or BindilReerBi LS ERESRI0R fvithPedadent R VONH S héréin W itydrdghe
correspondi ng ester, which is then reacted wth a nidgj tJ;fﬁrebi %\él ng the
cor r es pon®itisEr s eRatutsgk ATk and of bateioarel and Yoip aNer tshtlgg}i)‘ﬁ v 4ghy dgatiogjEfe
conpri si Ngnanditdet} dthiing a8 Ut ex@hpRlihbrdildRRIraYy | b QicriaRg déige/pAidiRy; paidivai @l ora
conpound where Z 1s -C may be reacted with chl orosul fonyl iaocgeanatRe in
order to PhosRROF RRtaghioridq. Brefegied reagentely - ViltHe 25¢ Rydryripmin ang © é@?ﬂn o=

sul f onam g(gu?,llg}a}@l‘)gﬁaxziglsor@lHR', where R is hydrogen, the conversion into
cyano is preferably perfornmed by diazotation and followed by reaction with
CN-. MBst preferably NaNO2 and CuCN and/or NaCN are used. Wen R is

?Ih Kyl car bamyh 7 id JeOGH, iR dohwdidh 18 WRY Steedliptntay by dirBiby &it SiattheseRypoabihabdd ng
e
chloride, ester or amide.

The acid chloride is conveniently obtained by treatment of the acid with POCI;, PCls or SOCI; neat
25 or in a suitable solvent, such as toluene or toluene comprising a catalytic amount of N,N-
dimethylformamide. The ester is obtained by treatment of the acid with an alcohol, in the presence
of an acid, preferably a mineral acid or a Lewis acid, such as HCI, H,SO4 POCl;, PCls or SOCl..
Alternatively, the ester may be obtained from the acid chloride by reaction with an alcohol. The ester
or the acid chloride is then converted to an amide or by amidation with ammonia or an alkylamine,

30 preferably t-butyl amine.

The conversion to amide may also be obtained by reaction of the ester with ammonia or an

alkylamine under pressure and heating.

35 The amide group is then converted to a cyano group by dehydration. The dehydrating agent may be
any suitable dehydrating agent, and the optimal agent may easily be determined by a person skilled

in the art. Examples of suitable dehydrating agents are SOCl,, POCl; and PCls, preferably SOCI..



correspondi ng conpound wherein R is Hwhich is the converted as descri bed
above. The hydrolysis nmay be perforned either in acidic or basic

envi ron 1/%%7The conpounds of fornmula (11) may be preppegikaodescri bed
in DE 2,657 013, WD 0011926 and WO 0013648, WD 9819513, WO 9819512 and WD

9900548. Throughout this specification wth clains hal ogen neans chl oro,
bronmo or iodo. 20 The termalkyl refers to a branched or unbranched al kyl
group, such as nethyl, ethyl, 1-propyl, 2- propyl, 1-butyl, 2-butyl,

2- met hyl - & ﬁ)lbﬂﬂyﬁlarl)aﬂéfeaed’@fnbydlmeﬁt th]él‘o@r}bykyhc-ﬁhﬂ it eéda”teal‘»yith ﬁrﬁfxl@dﬂﬁ)l Jt®eferably
;?;Fgfi;: Iet anbrdom € et%rgl Iﬁceg_ér%)})ldd;_h dta{)rtdi:krctlf')”og{a1npttr}e ﬁqcs%o%glaﬂglg oLy W%Jf?]lrlg tﬁeg reaérdteg
ar al kyl gmﬂhp’snmtaya thoyeby @maig Web@nsmosdlng amnald, which.in wirnhis agdeted \glrt}oﬁ@@v in

form ng fgﬁmgéggmhgu&glanynggﬁo A BEaM A meamosi tions of the invention

may be adm nistered In sultable way and in any suitable form for
exanple orally in the formof tablets, capsules, powders or syrups, or 30

parentera L‘X'ltb’mhﬁ'vel}h 8 Bl whisd! El is SCQUH Rap ot Héabt@ﬂl $v1ﬂ1Qihldr6hhH&fyﬂ @dcyanate in
Preferably the har maceuti cal H??%g i gns of F vent on are
adntnlstePEHr@r @CH$W§‘5W§wﬁ$8§ Arafigg $R5TAP Sﬁg”%?mt e invention nay

be prepared by conventlonal nmethods in the art. For exanple, tablets nay

b
e pr epogr | uen? aﬁéﬁg wthere Ct}l%y?c/igogelp W& c(gh\%?stton {?Qy&roq ﬁt@fe}(abﬁ%e%ﬁ'ﬁ'édso

and/ or " di subsequen ressing convedtlona
t abl et t i ngiagetatiinrad chboafnp)b:esea@fona’d]tuﬁl‘énlt’lgstmref@tabluéTnNQv ansh (NS end/apdyagN are

starch, potat Wh%ltl "ﬁ’ %lk}ﬁ@&k‘%ﬂw it @Qﬁgﬁ’}‘ éﬁ'ﬁ]e@&:@ & 1RlRysisIfdrédyl duinih AGE OSE,
gunmns, and the |1 ke. j uvant or di ti ve col ourings, %8£f?%$f
he

preservatP@@?PW@F€C°Wﬁ?“ﬁé”ﬁ§%deFEVWHgdsﬂﬁéﬁ“Fﬁgvmg?gr 8%%&??8@

active i Ngk9we pasmed L MGBRIZ orBaslé EM(BARA.37 10 In particular, the
formul ati ons according to the invention nmay be prepared by direct

conpregéion of citalopramin adm xture with conventional adjuvants or
di | uent's. TA t@npoahdswé formul (Mphagbepregastdes descabednmeDE 26f1524003,aV@ 0071926 and

C|talopraqb0%§:¥ngbb$8hg1§ng@%?§ g* (FQ@&?QtIOHa| adj uvants or diluents
ets

may be 5 use ression o tions for injections may be
prepared by sol vi ng the active ingredient and possible additives in a part

of the SO'TYtﬁﬂ%hduWhld sﬂkﬁﬁdah&nwmp&l@ﬁ&r}ﬁQF% 8da88 tH1&o V686 or iBdd.USt i Ng the
solution to the desired volune, steri |sat|on of the solutron and filling

in suit&bl e anmpoul es or vials. Any suit dditive 10 conve nal | y used
in the ar tThed§mydkyd aefer to & Geanched OEB?ﬁ“EHC}t? “g]@’iﬁfoé‘p’ Hrirasmehyh ¢ ¥1 ?pr"py}/ 2-

ant i oxi dankapyl, @tifatyl, 2-butyl, 2-methyl-2-propyl, and 2-methyl-1-propyl.

The term aryl refers to a carbocyclic aromatic group, in particular phenyl. Aralkyl refers to an
25  arylalkyl group wherein aryl and alkyl is as defined above. The aryl and aralkyl groups may
optionally be substituted, e.g. with alkyl groups, forming for example tolyl.

The pharmaceutical compositions of the invention may be administered in any suitable way and in
any suitable form, for example orally in the form of tablets, capsules, powders or syrups, or
30 parenterally in the form of usual sterile solutions for injection. Preferably the pharmaceutical

compositions of the invention are administered orally.

The pharmaceutical formulations of the invention may be prepared by conventional methods in the
art. For example, tablets may be prepared by mixing the active ingredient with ordinary adjuvants

35 and/or diluents and subsequently compressing the mixture in a conventional tabletting machine.
Examples of adjuvants or diluents comprise: Corn starch, potato starch, talcum, magnesium stearate,
gelatine, lactose, gums, and the like. Any other adjuvant or additive colourings, aroma, preservatives

etc. may be used provided that they are compatible with the active ingredients.



According to the present invention, the base of cital opram has been found
to be crystalline with stable and nice white crystals and it has been

f ound t%of/&? pase may easily be crystallised in a very 1‘;09f3m So for
exanpl e nore Han 99. 8% w w pure cital opyam base was obtai ned by

crystallisation fromup to 95% pure hydrobrom de w t hout further
purification. Accordingly, the process of the invention for preparing
salts of cital opram has been found to give the salts as very pure products

of phar nageukitaa, ihy f&ﬁﬁmbﬁdodceoramgkd thy mvé&ﬁ)ﬁrndalylw IpyeparedBy Yirdt ebnﬁmssm of
i mproved subst anti al I

acture of tal opram 20 F' ly,
it has. besAOPGEA SR ‘EP(& "3’5‘8%1“?‘1%&“’&?’[? % BBF A ‘%fég%atwgk} e gl T &d
i nto ver ymgogananelof Stakbtaen, sptddndllyf mradmizadre et convichtigelodjuvehte ais@lupnto pey bt es.
The inyenti s furth ilJustrated by the foll owi ng exanples. Exanple 1
25 Crystaqsf‘?fsééf?ncl)pr{gscsﬁ‘onéhaauélst al opram as the free base.
1- (3- Di net hyl am nopropyl ) - 1- (4

-f1 uor OpkE%'ﬂ)ﬁo)ls fbr %Jééhg%%@bfe bl 83 &Vlﬁ@f@gﬁ\rerlhér&hent and possible addltlves ina
1- (3- Di net hyl am nopropyl ) -1-(4'-f| uor ophéenyl ) dr.obenzof ur - car bo

mitrile 3BT &wéahverrﬁf%rémeat@f Yl SR @%fl&&ﬁﬁé&tlew csired Volime.
1-(3-Di n'eitéiﬂisﬁfﬂnfb‘ﬂ HeQPyitig anli-fﬂl‘ﬂng in suitable ampoules or vials. Any suitable additive

R e o ey S

m'xture (pH>10) is stirred for 15 mn. before the phases are separated.

The org anA([%Pe E}?gﬁg tﬂeﬁ)ré;gﬁ]ﬁhr?\gpmrﬁ fhe%ste%rf cx(a%ﬂ‘aglq h%m beerfdtnd folbk %ﬁ@tqllﬁl@ (V?LH g h a

pad of fi atiles are renoved in vacug and

conpound $t@1@mdam¢e@ua§ryaﬁlsmi it hps tesn fqupd BAkthe boe My Fasily ba&a@&hfmﬂ f‘ Pi%fy
mxture | r@%‘he@o foPexhthple m&R 11209H. B%Qv/“cﬂu)@ctlﬁ o']‘araﬁrﬁlﬁa@é wid@aftidte  Cr yst al s
of the title conpound areflltereéi Wi;da dl’lf%§ {l nt tecrlrg fure
over nPghtYi#! ‘?P&E‘bgom upjte P Py hydrgbramide vgopt furferpyiicapon. ASeqdiagiy Te)
91. 3- 91. 8procdSER tﬁ@iﬁSﬁitl,on tfdr(pﬁ@drmgaspswf&)taloﬂﬁm&as lEen Funi t(yglve(t’ae 90ts 8s Wy peak
area)). V\D 01/ CT/ DKO1 0137 al f C,
74.04; H, PHSBR! & Ofé)ﬁ%%lac B a&“pt?}il%dlfm’(—l Acégr%‘%g' theg[eﬁ%ﬂéﬁﬁ%

( DVSO- d6, s@@ﬁnti‘dﬂzﬁurnﬂgtﬁdm@mﬁcmOfclta@grﬂ(TllH r‘r) 2.02 (6H, s), 2.09-2.23 (4

H m, 5.15 (1H d J=12.5 Hz), 5.22 (1H, d J=12.5 Hz), 7.16 (2H, t J=8.5

HZ) 7.60 (2H, dt J=8.5 Hz J=1.2 Hz), 7.76 (1H d J= 8.5 Hz), 7.79 (1H d
. 5 3%z Fingllyg g hgsipgen &und mmmwtelmamraq%e e pe fogn‘ﬁite@mt%"&er%gooﬂ?“@

58 8 71. Babl®blib, for%i@at%ns @ﬁﬁg&od(r@lealcﬁr%pé‘ﬂﬁésx 118.8, 123.1, 125.1, 127.0 (d

J=8 Hz), 132.0, 140.0 (d J=3 Hz), 140.5, 149.5, 161.3 (d J=245Hz). Exanple

2

The invention is further illustrated by the following examples.

Example 1
25 Crystallisation of R,S-Citalopram as the free base.

1-(3-Dimethylaminopropyl)-1-(4’-fluorophenyl)-1,3-dihydrobenzofuran-5-carbonitrile.

1-(3-Dimethylaminopropyl)-1-(4’-fluorophenyl)-1,3-dihydrobenzofuran-5-carbonitrile

30 hydrobromide (101 grams, 0.25 mole) prepared from 1-(3-Dimethylaminopropyl)- 1-(4-
fluorophenyl)-1,3-dihydro-5-isobenzofuranbromide, is suspended in water (500 ml) and toluene (500
ml). NaOH (60 ml, 5 N (aq)) is added and the mixture (pH>10) is stirred for 15 min. before the
phases are separated. The organic phase is washed with water (2x100 ml) and filtered through a pad
of filter help. The volatiles are removed in vacuo and the title compound is obtained as an oil. n-

35  Heptane (400 ml) is added and the mixture is heated to 70 °C. On cooling, crystals form. The white
crystals of the title compound are filtered off and dried at ambient temperature over night in vacuo.
Yield: 75.4 grams (93%). DSC(onset, open capsule): 91.3-91.8 °C DSC (onset, closed capsule): 92.8
°C. Purity: (> 99.8 % (peak area)).



10 a) A crude m xture of G talopramand sul phuric acid is made basic by
addi ng NaCH and the <citaloprambase is extracted with toluene. The tol uene
i s evapaw@beessand the cital opram base obtained is di ssolpcatbkm/ont3iept ane
at elevated tenperature. The very pure free base of citalopramis
precipitated by cooling. 15 b) A crude m xture of Cital opram and sul phuric
acid is nad asi.c i n i opr, se | tyacted

W th tol dobeathasrgRUZRE D E b A e BRe ST oA ba28Y %8 & ned

i s di ssoleNMR(D¥$GanoF00 MHe): nti.3dt(WHem), 3 .20 Satre)d 208 (0H, ap 2i09Qt28d4 Eambon and
filtrate t I | SH€ I T isfrd S@< kS 1—

di ssol ve%'lﬁgqﬁ’-?g&l? gr%ﬁ’g'zjéﬁgva;%gg'5'?%5’d7é1r6a(tag’r@%"Is'r%n’d]'étoﬁgﬁi/g?yggﬁé %‘%ee
base of di®al Wpriat is8HHEdi7T et By Eool-$HIH D01 X NMRADMROHP xt 2rdHar

G t al opr amsangls slopke!g i7¢.0a90.d 1165, mee (Bashardy 18dding, NasCH 120l (d 18 Hz),

cital opram base is extracted wth | uene. . The tol uene phase is treated
with silic3 e?‘l,eo'q (ﬁe}%g{zhg%\%gil\é\g'ge]\?ilg&?i%é‘a}{é)nd t he cital opram base obt ai ned
is dissolved in n-heptane at el evated tenperature. The very pure free base
of cital qRLam if precipitated by cooling. 25 d) A crude m xture of

Cital opram ar?éiE sul phuric acid is made basic by adding NaOH and the

cital opram base is extracted with toluene. The tol uene phase is treated
with §plifa9elnad A&nkObHERGpkan aRARALAL L i8R dd tth@i_c@)KtaaA@%mm hAG@e Obt ai ned
is dissolved in nethanol. The mxture is treated wt activated carbon and
filtrat eciglpgrannase siey@rtedivathdolpsr Bicdaluenerigerarpted auf the eitelopsaip byse

di ssol vedotitdindd i38isdd8RH & vehdtanehtilahed tdniitpairatihe @ery btk Hret base @R ¢itabupedry ispur e
free base of citalopramis precipitated by cooling. Exanple 3 Wt

gr anul atiQfﬁm%H"f‘(SEdg“rye?B%lf“&ti on of tablets 35 The batch size was 200 g and the
granul ation was perfornmed in a small-scale |aboratory high shear m xer

(M crqm xar) - : 37 4l ] ~ Leved

t hr ougf%n )6(1‘?)3i%%%&a%ééﬁ‘g?%&g@%é.n%%nﬁggﬁc E}Chdérggl |%§1a{s§%g? @lﬁ_ggﬁl&?ll}t@?g%ﬁlgnul ar
phase (1 citalppram b isextjctegeyith thiusned Th tomom 15 praporatsd pid e cigplepram Bse wat er  (5)
was addedqthines 3865185 mbishold MTRL Wik Wirda@l Witk @htcalchBbn Ad Mir@kd and the
processing tine of 3 mn. Thegjgranul ate was ,wet sieved . through a 0-.‘61&“1

si eve apetd\srkis srpoRicdethepuner reeibgseap disjohisd axn-heptang at 15 Bied SRRy e \hen

hum dity ok very pure free base of citalopram is precipitated by cooling.

20
¢) A crude mixture of Citalopram and sulphuric acid is made basic by adding NaOH and the
citalopram base is extracted with toluene. The toluene phase is treated with silicagel, the toluene is
evaporated and the citalopram base obtained is dissolved in n-heptane at elevated temperature. The
very pure free base of citalopram is precipitated by cooling.

25

d) A crude mixture of Citalopram and sulphuric acid is made basic by adding NaOH and the
citalopram base is extracted with toluene. The toluene phase is treated with silicagel, the toluene is
evaporated and the citalopram base obtained is dissolved in methanol. The mixture is treated with
activated carbon and filtrated and the solvent is evaporated. The purified free base is dissolved in n-
30 heptane at elevated temperature. Then the extremely pure free base of citalopram is precipitated by

cooling.

Example 3
Wet granulation and preparation of tablets
35
The batch size was 200 g and the granulation was performed in a small-scale laboratory high shear

mixer (Micromixer).



532 % The dried granulate was finally sieved through a 0.7 mm si eve
aperture. The dried granulate was m xed for 3 mnutes with the

ext ragr angbasssphase (6 - 7) in a Turbula m xer and finalrcp/prM®didn th t he
| ubricant (8) for 30 sec. 10 Materials ¥8 1 Cital opram (base) 16.00 2

Kol i don VA64 2.32 3 Lactose 350 nesh 38.98 4 Corn starch 20.00 5
Purified ' ryst |

nc- D - ol TPl D LGRS Wit S B T L e e
Conposi t i masedf - e Tabdp)erese mrlxaé PeR08 river % rﬁlrogaureféfd VT &)t grdedpu AR pec and

tabl et ti e BRENAA HRRedA MrEQ to&h$os&§ﬁ@§&@5f §frﬁr§$h@éraxﬁdlzﬁe whaRb@gvad € shown
in Tabl e 15 Par anet er Val ues bl et st

r nal . tabl et
vei ght , ntar%ahsa 0% sevepperut aad drisga A0 ap ﬂgﬂﬁeﬁéo “FZ’(P)HHE:‘BHF aﬂzf fe%@&f o
dooned} I¥=arTididsicd pagulat mapfikdllyBieved thrahgh 7 0. Vean siehwrapstirag strength, N 69.1
Mean tabl et weight, ng 125.4 RSD tablet weight, %0.42 Friability, %0.3
Tabl e 2. Tabl et characteristics. The tablets produced had satisfactory
t echni cal Therdopégiandate wa¥Dnixed 686 27inRETWIDKOE 0B RulanhasefR anf)irea Hurbula mixer

10
Materials %
1 | Citalopram (base) 16.00
2 | Kollidon VA64 2.32
3} Lactose 350 mesh 38.98
4 | Corn starch 20.00
5 | Purified water 25
6 | Avicel PH 200 (Microcrystalline cellulose) | 20.00
7 + Ac-Di-Sol (Croscarmelose sodium) 2.00
8 | Magnesium stearate 0.7
Table 1. Composition of the tablets.
Tablets were produced on a single punch tabletting machine Korsch EK0. The characteristics of the
tables are shown in Table 2.
15
Parameter Values
Tablet strength, mg 20
Nominal tablet weight, mg 125
Tablet diameter, mm 7

and finally mixed with the lubricant (8) for 30 sec.

Tablet shape Film coating (special doomed)
Mean disintegration time, min 1.77

Mean chrushing strength, N 69.1

Mean tablet weight, mg 125.4

RSD tablet weight, % 0.42

Friability, % 03

Table 2. Tablet characteristics.

The tablets produced had satisfactory technical properties.




Melt granulation 5 The batch size was 200 g. Cital opram base was sieved
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3.5 mn. The 10 granul ate was sieved through a sieve aperture of 1.0 mm and
m xed wi tExamele dxt r a- granul ar phase (4, 5) for 3 min. and with the

| ubricant (6) for 30 sec. Materials % 1 Cital opram (base) 16.00 2

Pol yet hyl nligl%/cgal 6000 9. 14 3 Lactose 350 nesh 38.98 4 Avicel PH 200

(M crocr;}glf FAMERYRR) | ) 0se) 30.00 5 Kol lidon CL (Cross-linked povidone)
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granilate was sieved kh'}/(%.gh a sieve aperture of 1.0 mm and mixed with the extra-granular phase (4,

5) for 3 min. and with the lubricant (6) for 30 sec.

Materials %
1 | Citalopram (base) 16.00
2 | Polyethyleneglycol 6000 9.14
3 | Lactose 350 mesh 38.98
4 | Avicel PH 200 (Microcrystalline cellulose) 30.00
5 | Kollidon CL (Cross-linked povidone) 4.00
6 | Magnesium stearate 0.7

Table 3. Composition of the tablet.

15 Tablets were produced on a single punch tabletting machine Korsch EKO0. The characteristics of the

tables are shown in Table 4.

Parameter Values

Tablet strength, 20 mg 20

Nominel tablet weight, mg 125

Tablet diameter, mm 7

Tablet shape Film coating , Special doomed
Mean disintegration time, min 1.0

Mean chrushing strength, N 555

Mean tablet weight, mg 125.6

RSD tablet weight, % 0.5

Friability, % 04

Table 4. Tablet characteristics.

20  The tablets produced had satisfactory technical properties.



1. A process for the manufacture of a salt of cital opramcharacterised in
that the base of citalopramis set free and precipitated in crystalline
form og{,?g{} chy re-crystallised one or nore 5 tines, anpddendoinansferred
into a sa ereof. 2. The process of ¢ghaim1 for the manuf acture of a
salt of citalopramcharacterised in that the base of citalopramis set
free froma crude salt or a crude mxture of citalopram 10 3. A process
for the manufacture of cital opram base8MM8 salt of cital opram
characterlsed inthat one or nore inpurities of the fornmula z o F (II) 15

wherein hal o S
o0 AoonBRS b A i 25T G Golon R B S5 T GBI OBl k|
opti onal | ytaptast is seithed alaﬂrgrkcmtatedmabx’&;thlhamﬁbnﬁ Opltlsnallbrydpnygelﬂusanlrone or more
al kyl car banyl ,.q31& tfa%%"gd%{g’ r.Qok fhefbpde m xture of citalopramor froma
crude salt of ~cita am Dby precipitating cital oprambase in crystalline
form optionally re- crystaII|S| ng said base one or nore tinmes and/or
transferrj, ngl“&%ir&l:e&%?@ldu‘ﬂﬁ@oﬁth@ fatuthidAGE 60 sa1120 cifeloplhif cRERESSS iACRONEIAG t O
Claim3 erein the crud xture of citalo ramcontalnlngthe conpound of
fornula 19 cﬁéo%fﬁmlﬁi?u‘rcrf?"t °m|a§“‘gFéa;5taf‘rré6“’5§/"§’Bbrjeé’éf G compound of formul a
Il to a cyanide exchange reaction with a cyanl de source. 25 5. The process
2ﬁ|08: flg ng,. t oA ghoacesg}f(gr é}é%\gqganéigagglg%ofl c1talto%ra1a9:>ase or a éalfgfr al%)u%l%;chﬁra ﬁrlseg in té;at
m xture mneﬂmtmpwpamlqss)fﬁulﬁq)remtaed to initial purification before the base
of citalopramis precipitated in crystalline form 30 7. The process
according to Cains 3 to 5 wherein the crude m xture of citalopramis
subjected to initial purificationybe ore a crude salt is forned fromsaid
crude m xture. WO 01/68627 PCT 37 15 8. The process according to
Clainms 3 to 7 wherein the base 0 ks set free froma crude salt
or a crude m xture of cital opram by eatnent with a base and optionally
subjected to further purification [ [
precipitated in crystalline form The process according to any of
Clains 1 to 8 characterised in that tthe cital oprambase is transferred
into the hydrobrom de or the hydrochlFori de salt of (Igital opram 10. The
process according to any of Clainms 2-3, characterised in that the crude
salt is a

15  wherein Z is halogen, -O-SO,-(CF,),-CF;, where n is 0-8, -CHO, -NHR', -COOR?’, -CONR’R’

wherein R? and R® are selected from hydrogen, alkyl, optionally substituted aryl or aralkyl and R' is

hydrogen or alkylcarbonyl, are removed from a crude mixture of citalopram or from a crude salt of
citalopram, by precipitating citalopram base in crystalline form, optionally re-crystallising said base
one or more times and/or transferring said base into a salt thereof.

20
4. The process according to Claim 3 wherein the crude mixture of citalopram containing the

compound of formula II as an impurity, is prepared by subjecting a compound of formula Il to a

cyanide exchange reaction with a cyanide source.

25 5. The process according to Claim 3, wherein Z is halogen, in particular bromide or chloride.

6. The process according to Claims 3 to 5 wherein the crude mixture of citalopram is subjected to

initial purification before the base of citalopram is precipitated in crystalline form.

30 7. The process according to Claims 3 to 5 wherein the crude mixture of citalopram is subjected to

initial purification before a crude salt is formed from said crude mixture.



hydr obr om de, hydrochl oride, sul phate, oxal ate, phosphate or nitrate salt,
preferably the sulphate 10 hydrobrom de, or hydrochloride salt. 11. A
crystal {jg\fce@se of citalopram or a hydrochloride or hygepBkeings; salt of
citalopram characterised in that it has a purity of nore than 99.8 % w,
preferably nore than 99.9 %W w. 15 12. The crystalline base of cital opram
or a hydrochl oride or hydrobrom de salt of cital opram prepared by the
process & apgpregeseacapraing fo ¢ims Hto Frperaym s baserpd CIRIRIBR i set fregdromt 2 eee
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s?lt of citalopramaccording to Cains 11 to 13, or the crystalline base
of cital @pr : r i LI L i.m 14 which
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i n adm xtmapsernydtinto gedtydrbeomtidac|thehydroskiptidiiak of eitjapeamt s; b) by conpressi on
01;1 a wet granulate of the citalopram optionally in adm xture with
pharmaceutically accept abl e adjuvants; or c) by conpression of a nelt

gr anul at d0-oflhg REPcess perrBie ARG GloRE AT Clilaﬁac)afa‘ﬁ%/%fl Eﬂggthmuﬂe safigs a

phar maceudroBbmydeabyceqhrbl€ saghdw andlste, phBsphdib er ttate s prdteraba the autjiasd ti on

accordjn o, Clajns .14 tq 15 characterized in that it contains the racemc
mi xt u?de %?’érc?ﬁ’rf)g.’f%p?ra{%érﬁﬁ@gl *tal opram hydrochl ori de or cital opram

hydr obr om de. 35
11. A crystalline base of citalopram, or a hydrochloride or hydrobromide salt of citalopram,

characterised in that it has a purity of more than 99.8 %w/w, preferably more than 99.9 %w/w.

15 12. The crystalline base of citalopram, or a hydrochloride or hydrobromide salt of citalopram

prepared by the process of any of Claims 1-10.

13.  The base, the hydrochloride or the hydrobromide salt of claim 12 characterised in that it has a
purity of more than 99.8 %w/w, preferably more than 99.9 %w/w.

20
14. A pharmaceutical composition containing the hydrochloride or the hydrobromide salt of

citalopram according to Claims 11 to 13, or the crystalline base of citalopram.

15. A pharmaceutical composition according to Claim 14 which is a tablet prepared by
25 a) direct compression of citalopram, optionally in admixture with pharmaceutically acceptable
adjuvants;
b) by compression of a wet granulate of the citalopram, optionally in admixture with
pharmaceutically acceptable adjuvants; or
¢) by compression of a melt granulate of the citalopram, optionally in admixture with

30 pharmaceutically acceptable adjuvants.

16. The pharmaceutical composition according to Claims 14 to 15 characterized in that it contains

the racemic mixture of citalopram base, citalopram hydrochloride or citalopram hydrobromide.

35



