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WO 2004/ 056791 PCT/ DK2003/ 000902 Escital opram

hydr obrom de and a nethod for the preparation thereof
The present invention relates to escital opram which

ivo bingossranant i oner of the well- known anti dwjﬁﬁé@&foowm
drug citalopram i.e. (S)-1-[3-(dinethylam no)propyl]-

5

1- (4-fl uorophenyl)-1, 3-di hydro- 5-i sobenzof urancar boni t

r Epitalopramdiy drefmenide andsa method dor theptiepaastioelberas a

nmet hod for the preparation thereof. Background of the
Invention 10 GCitalopramis a well-known anti depressant

dThEgplt&eat infragtion Glales 6 esGitalbiifn REKE ’is he S-enﬁlﬂiﬁ?ne)f %f‘[h% well-

has t]ge follow ng structure: NC O
qvgl 2ATEIPRIESA e dri n pitalenram,a cite: n@S)sTeE%(d@mthylammO)pmpyl]-
('11 ny t - | nhl bi
acgor G(fxﬁféﬁ%& gvala%ﬁgﬁtsﬁaﬂ p%zé)g%% ﬁiﬂ\% thes tﬁe form of its

xmlwm@mamsﬂm 2 methgd ﬁcn'lthmebaratlﬁn BRE:®L657, 013,
corresponding to US 4,136,193. The diol,
4-[ 4- (di met hyl am no)-I -(4' -fl uorophenyl )-1- hydr oxy-1-b
UBydkpramdofdh©kiveniéh et hyl ) - benzonitrile, and its use
as an internediate in the preparation of cital opram
has been disclosed in e.g. US patent No 4, 650, 884. WO
?%%g‘fp? gsg Qr‘ gpgﬁzﬁlw %ﬂ&#cgl%gs%ﬁtzdmg thap ﬁassno%vn Qetn O%r{ﬁé market for
some years and has the following structure:

It is a selective, centrally acting serotonin (5-hydroxytryptamine; 5-HT) reuptake
inhibitor, accordingly having antidepressant activities. Citalopram was first disclosed
in DE 2,657,013, corresponding to US 4,136,193.

The diol, 4—[4—(djmethylamino)-1-(4’—ﬂuoropheny1)-I-hydroxy—l-butyl]—?:-(hydroxy
methyl)-benzonitrile, and its use as an intermediate in the preparation of citalopram
has been disclosed in e.g. US patent No 4,650,884,
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NC F 5 and the antidepressant effect of said
enantionmer is disclosed in US Patent No 4,943,590. EP
pat ent application No. 1.200.081 describes the use of
866 bdodbapéam for the treatnent of neurotic dj

and WD 02/ 087566 describes the use of esci tgftcg‘g?%rﬁﬁ;ﬁomz
for treating depressive patihents who have failed to
respond to 10 conventional SSRI's and for treating a .
ﬁbﬁgéﬁmﬁﬁmﬁfﬁ@ﬂm&wgde§ﬂ§ibmmﬂhods for the preparation
of escitalopramare disclosed in US Patent No
4,943,590 and a nunber of other patent applications.
NE . Thi 2 2P8 i cation al so describes the free base of

esci CZS an oll, the oxalic acid salt, the
pano idand the L-(+)-tartaric acid addition salt
of escrtal or-.am’\Du.eNt\Q the toxicity of panoic acid

addition sagkts they are not suitable in

phar naceuffcaljs. Escital opram has now been devel oped
as an antl.depessant and a need for alternative 20
salts of e%gital opramhas energed. In the search for
salts suitable for a pharnaceutical conposition nore
than 30 organic and inorganic acids were investigated
in different solvent systens anﬁ@pnder di fferent

condi tions. These acids gave either oils or anorphous

sol i ds having noderate to high 25 hygroscopic
i ne solids were

roperti.es. No .non- hydroscopi ¢ crystall
19; PhSeEBRRes SR St ﬁﬁﬁ g %P@aﬁay % displassdy g Usheent No
29431590, BPRENIRSIHcHioRI NS 1.200:08 A clibedMA S iCofPscifi h Sor

aci ds gave anorphous solids. Interestingly, the salt
the r weatmentt pf |neuwgtic sdisarders and WO 02/087566 describes the use of

escitalopram for treating depressive patients who have failed to respond to

conventional SSRIs and for treating 2 number of other disorders.

Methods for the preparation of escitalopram are disclosed in US Patent No 4,943,590

and a number of other patent applications.

This application also describes the free base of escitalopram as an oil, the oxalic acid
salt, the pamoic acid and the I-(+)-tartaric acid addition salt of escitalopram. Due to

the toxicity of pamoic acid addition salts they are not suitable in pharmaceuticals.

Escitalopram has now been developed as an antidepressant and a need for alternative

salis of escitalopram has emerged.

In the search for salts suitable for a pharmaceutical composition more than 30 organic

and inorganic acids were investigated in different solvent systems and under different

“conditions. These acids gave either oils or amorphous solids having moderate to high

hygroscopic properties. No non-hydroscopic crystalline solids were formed from

monocarboxylic organic acids and these acids formed mostly oils. Di- and triphasic




acid was an anorphous solid. Thus, very few
crystalline, stable, non-hygroscopic salts of

esci tal opram are known. Formation of crystalline
salts with hydrochloric acid and hydrobrom c acids
have until now been unsuccessful. It has now been
found that crystalline escital opram hydrobrom de may
be formed using gaseous hydrobrorri de under anhydrous

it |nven Di scl osed
ot ‘%;ﬂﬁé{ﬁqat*@ 0333@8'&5 ﬁ%‘erﬁ‘ﬁ“ thecralhemackt L-tartari
atig dveslanemaph@sldolid.I n a parti cul ar enbodi ment , there
is provided escital opram hydrobronide in solid form
such as anorphous or crystalline forns. In a first

Thispeety, fewvesstalling, stable] sethgReddopicRRE BT dueis 6paaEd&nbaAn.
crystalline form In a second aspect, there is

provi ded a pharmaceutical conposition containing
Fersetipalobeystailihy dalsbwitnhydieoantoridelcidadl iplaptromicicRR1a98 until

har maceutically acceptable carriers or
n%wpg%rﬁ%s_uc?%ssgul.t hird aspect, there is provided the use

of escital opram hydr obrom de as defined above for the

of phar maceutical c 0 t
AEHORBRER By0l it BRRLITRR Sehtchin R Bt win mgibe formed
usmg Jaebes mydrolbrohmieaurfcﬁr belydreus @sgribas.t o 1 niti al
treatment with conventional SSRIs, neurotic disorders

(such as generalized anxiety disorder, social anxiety
Sumpwry ef thedhserstion/e conpul si ve di sorder, post
traumatic stress disorder and panic attacks including
pani ¢ di sorder, social phobia, specific phobias and
Diaclgsadip lestitatprara ¢Scitalspraas $n theForelef its IBatdbi@midesarder s
such as WD 2004/ 056791 PCT/ DK2003/ 000902

In a particular embodiment , there is provided escitalopram hydrobromide in solid

form, such as amorphous or crystalline forms.
In a first aspect, there is provided escitalopram hydrobromide in crystalline form.

in a second aspect, there is provided a pharmaceutical composition containing
escitalopram hydrobromide as defined above and one or more pharmaceutically

acceptable carriers or diluents.

In a third aspect, there is provided the use of escitalopram hydrobromide as defined
above for the manufacture of a pharmaceutical composition for the treatment of
depression including treatment of patients which have failed to respond to initial
treatment with conventionat SSRIs, neurotic disorders (such as generalized anxiety
disorder, social anxiety disorder, obsessive compulsive disorder, post traumatic
stress disorder and panic attacks including panic disorder, social phobia, specific
phobias and angoraphobia), acute stress disorder, eating disorders such as
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4 bulima, anorexia and obesity, dysthynua,

pro-nenstrual syndrome, cognitive disorders, inpulse
control disorders, attention deficit hyperactivity

dve odess7and drug abuse. 5 Detailed descri ptgcqmyhosonoon:
the invention It has been found that salt formation iIs
very sensitive to the presence of water and salt
gotnntlon shoul d therefore be carried out under

R Gierexinand | dhssity, Pheslomminl presmpnstrulo syRdromn eguitive
bideRd

A e St TR S ek WBh D BB B R S e

aisecul e wei ght, such as nethyl -i sobutyl | cetone.

Preferably the anhydrous solvent is one that does not

easily pick up water. The hydrobromc acid is

Duiailed dysceigden obthe m@agon ANOt her met hod for making

crystalline escital opram hydrobrom de conprises 15

preparing an anhydrous sol ution or al npst anhydrous

. ?gﬂagﬁéeﬂ'}‘oﬁ{d tﬁ%@ﬁl?ﬁ:rﬂa it lgkl?l? sgxﬂﬂtb b%ﬁxr %ge@gr? e%g gand salt

as | so-
foyairtgeshould rth)m:de b@mrrieﬁ rooﬂ@hlet ahﬁydrbmﬁltﬁﬁé VEreferabfy salt
uot. of. thi,s solution s then added to a

bl I
B oL ot baflisiadne gedalopramdn a3 pghyireussoivpaisuch as
Adiofbo oo EotdlRVAK! o ikger Rl e Glotsth Ak B8 nitEf) 1bART@ b,

hydr obr om de conpri sés addi ng an aqueous ut |
Prpbradtly ¢l enhardions solvertcist aieoibatadess meé ebalyepitio upowatet Hehe

bei ng renoved subsequently b
%zdzﬁ%bsm #oa\ﬁ/l@ %Smiaﬁ%agéﬁfdlqsg&g%hem st (for gxarrplg Y

dry| ng by azeotropic distillation usi ng for exanple
ég ene or i so-propyl alcohol, or dry u5|%% .
Piher dpehadg forg e vrystallivg Psa}tdgmrawl hv ebuggide rpayEpHEes

prBparfrg 28 UhhyRirdvl 5Ot A orUtho @ aniydfstls Yih@Sk of hydrogen bromide in
an organic solvent (such as iso-propyl alcchol) by bubbling anhydrous hydrogen

bromide gas through the organic solvent. A suitable aliquot of this solution is then

added to a solution of escitalopram base in an organic solvent.

A third method for making crystalline escitalopram hydrobromide comprises adding
an aqueous solution of hydrobromic acid to escitalopram free base fo form the salt,
with the water being removed subsequently by means known fo the skilled chemist
(for example drying by azeotropic distillation using for example toluene or iso-propyl
alcohol, or drying using a solid drying agent). The escitalopram free base may be in

solid form, an 0il or a solution.
Examples

A) Experiment with HCI gas: A 250 ml round boitom flask was charged with 5.7
g escitalopram fres base and 120 ml isopropanol. The mixture was stirred until a
homogenous solution was obtained. The mixture was cooled to 5 °C and HCL gas

was bubbled in for 20 minutes with cooling. The mixture was placed in the
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Exanples A) Experinment with HO gas: A 250 ml round
bottom fl ask was charged with 5.7 30 g escital opram
free base and 120 m i sopropanol. The m xture was
Svbhédseiit i1 a honobgenous sol uti on was obt ailxg%qn
m xture was cooled to 5 C and HCL gas was bu lexazﬁ?bﬁooogaz
for 20 mnutes with cooling.s The m xture was placed in
the WO 2004/ 026791 PCT/ DK2003/ 000902 5 refri gerator

tO_VG ]

SRIBBSTRgh '

olPasave Bviedpl Was foarated. Thehetikier wee then
WrfchiRRAl uf OREE M ! G ahd 16O regiglylmﬁgldis_saw% ! GocBlrdoby

residue was di ssolved in acetone eat| ng
hedimgdo 40t CofthensodutmnOvs @b amolaciolrtivnin keetaept Fhe flask was

Pt R iR R Ao Ry Sobion bt Ghs T8 edlfopgves

6oled Go O eCNbBdthight] Mehef FHHY VmdtBHL WAl cHRBtedOby ERErRHnDYnd
filtration and transferred to an anber bottle for

drgsforeed(ts on embpr Wity for drangGRIETHL VA fpp powder. whsagaple of

Ry : . . ‘
PSRN et 93 SUBRGREE b Bl ORI S, s WG g ot
Ademptvadrd made tolrecrptdllisesheej] asinvgpd vaziely dfdiffirédtgolaits. None
solvent.s. None L of {hes rials resulted in a solid
Bf@ai?&@%ﬂ@?‘@ﬁ@@%ﬁ{cwm HBr gas: This

experinment was run exactly as the experinent above

except HBr gas was bubbled into the solution in
B3 o- pExsaimsht with HBolzsd Thas expedinentwess rimoexsetllly #sfhe experiment

WP BT e Han o e IR 07 ERSL St

was ferkd Bokeropias Betbniotvanichhithcas ettt (h 0.53hoier sdlutidn) an
crystalline material. The crystalline escital opram
Alfarietssehd fumegs The srlid W3p qollpaieda grashed with cold acetone to give a

crystalline material. The crystalline escitalopram hydrobromide was found by melting

~ point, HPLC, and proton NMR to have a good purity. A sample of the material was

- exposed to air and it was found to be non-hygroscopic.
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) Experiments with different solvents: These experiments were performed as
follows: To a solution of the escitalopram free base (approx. 20 % w/w) in dry 2-
propano] was added dropwise 0,9-1,0 eq. of HBr (g) dissolved in dry 2-propanol.
Precipitation of a solid normally occurred within 30 minutes. Where the precipitation
was performed in a solvent other than 2-propanol, the resulting mixture was
evaporated under reduced pressure and the appropriate solvent was added, evaporated
again and the appropriate solvent given one more time fo the mixture before final

crystallisation.

Below is a table showing results from different solvents:




poi nt,

sanple of the materi al
found to be non-hygroscopic.

gié(; 5‘%{{%%91 sol vent s:

was

These experinents were
follows: To a sol uti on of the escitalo

HPLC, and proton NVR to have a good purity. A
exposed to air
C) Experinments with

and it was

RSBy

base (approx. 20 %ww) in ¢ry 2- propanol was added

dr opwi se . of HBr (g) dissolved in dry

Bresmiaiing fesclmﬁlgbﬁtdmhr@mdeémal @ﬁbﬂeu sabental | y

LLUI T EUW y I_lf 30—mrrytes: V'ICI C-tne—PpPreci tat| on

“Per f or mp 1514, "2 sol (EHHGHREC) ¢ rMﬂtl;ngw@{S anol , the

F~eSuH-H-Reg—=de—was—levaporated. lunder reduged

Pokssur e an1j8IBﬁe appr opwbatee sol vgniziwas added,

evaporated P25 again and the approgriate sol vgnt given

MIBEIAE (I e (0 the mixture before—fima

0%st al lisat7d% Bel ow|i98,384t abl e |[gBowcng regults from
Bérent sblvents: 30 WO 2004/ 046791

PCH-BK20603+p006962—6—+Precipitat--od—of—esei-tal opram

Wdr obronl i €7 ¥r om di f 1694 sol vangs °CSol vent i el d

Purity (HPLLC) Melting Point Toluene 81% 99, 1% 131 C
]PA (2D 72% agg % I32CT|TPA §1% 99 4% 133 C

Mg 93, 4% P 83‘;% 131, 6 e 54, 5 19469 é95 94133,9 C

THE 54,5 % 99,95 % 133,9°C

Butanone 30 % 1100 % 133-134 °C

n-Butanol 67 % 99,9 % 133-134°C

iso-Butanol 66 % 99,6 % 133-134 °C

tert-

Butanol/TPA 82 % 99,9 % 133-134°C

4:1)

2-Butanol 85% 100 % 133-134°C

MIBK 75 % 100 % -

2-methyl-THF | 84 % 100 % -

1,4-Dioxane 65 % 100 % -

Ether 91 % 100 % -

EtOAc 88% 100 % -

MTBE = methyl t-butyl ether; IPA =

THEF = tetrahydrofuran; EtOAc = ethyl acetate.

iso-propanol; MIBK = methyl iso-butyl ketone;
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But anone 30% 100% 133-134 C iz-Butanol 67% 99, 9%

133-134 C iso-Butanol 66 % 99, 6% 133-134 C tert

But anol / 1 PA 82 % 99, 9% 133-134 C (4:1) 2-Butanol 85 %
134 C MRK 75% 100% - 2-net hyl - THR 9

wz%lﬁ%moxane 65 06100 0 ECher 6106 10006 - BCRKAG w02

100% - MIBE = net hyl t-butyl7 ether; IPA =

i so-propanol; MIBK = nethyl 'i so-butyl ketone; THE =

tetrahydrofuran; EtOAc = ethyl acetate. WO 2004/ 056791

PCT/ 003/ 000902 7.Qx her solvepts, sych a

ATEEATE WOR 25, BFAGTEFILS, Giofitch SR P I RS hRIG arere

Weldebutlchl b crbihilig@y® no crystallisation: 5 Another

approach is to dissolve the base in 2-propanol, add

0,9 - 1,0 eqg. of aqueous

" Another approach is to dissolve the base in 2-propanol, add 0,9 — 1,0 eq. of agueous

hydrobromic acid, distil off the solvent and remove the water by repeated azeotropic
distillations (e.g. 2-propanol and toluene). This procedure seems to give somewhat

lower yields.




hydrobrom c acid, distil off the solvent and renove
the water by repeated azeotropic distillations (e.g.
2-propanol and toluene). This procedure seems to give
“somewhat |ower yields. 10 8, Clainms 1. Escital opram
hydrobrom de in crystalline form 2. A phar maceuti ca
QeiIposi tion containing escital opram hydrobrom de
according to claim1l and pharmaceutically acceptabl e
carriers and diluents 3. The use of escital opram

1hV§&99k gﬁg ﬁgtﬁh?|§;| for the manufacture

arrm |ca Afor the treatnent of
depr ession i ncI udi ng treat ment of patients which have

fw to respond to .initial treatnment with
\éﬁwmavc%smwﬁ% (coRiemning §Wﬁ¥9p§an§ diyéiebepgnide according

g [
d.e@idé PR R R AP Glaple SRALE pad LAY
traunatlc stress dlsorder and pani c attacks including :
C rder hobj & ecifi hobi gs and
a'gliﬁ A onE g bt Randl heeaRi © danf ddonfesmamtctore
aaﬁhﬁh‘kbéﬁ‘tl@al cOMPbEXSR 1B dch@ k%?ccah{lé‘nt & e PeSicn 1nclud1ng
pre menstrual syndrone, cognitive disorders, | nmpulse

c dreairopntdoss pritrats which dave dailafletd gespohd ger iaittal virgagment with
dlcso%(fgn%onaalngSﬂi euroltjlc disorders (such as generalized anxiety disorder,

social anxiety disorder, obsessive compulsive disorder, post traumatic stress
disorder and panic attacks including panic disorder, social phobia, specific
phobias and angoraphobia), acute stress disorder, eating disorders such as bulimia,
anorexia and obesity, dysthymia, pre-menstrual syndrome, cognitive disorders,

impulse control disorders, attention deficit hyperactivity disorder and drug abuse.




