WO 03/ 014079 PCT/ EP02/ 08466 1 Stable polynmorph of flibanserin, technical
process for its preparation and the use thereof for preparing nedi canents
The i nvernwDoa/oi®rat es to the pol ynorph A of flibanserin, taT&PoBadInG cal
process for the 5 preparation thereofi, as well as to the use thereof for
prepari ng nedi canents. Background of the invention The conpound

1-[2-(4- (§f46|13fddigﬁ.?if}ph'af'ﬂiBa;ﬁa&ihpi&enﬁéa:rpﬂaeés)serowtd proparatiby i the+
benzi m dazol-2-"on | banser | n‘%Q}JrfS di scl qsed i g.formpf its hydrochlorid
in European 10 Patent AMBPitREI¢YTOEPrapanpgmegicamMeRts ne 1ol i owi ng

chem cal structure: O HN CF3 N~-N N 1 xHCI Flibanserin shows affinity for

the 5-HTLA and 5- HT2-rec or. ,lt i h e I C
agent f ol MeREvaroaRAIES o 1 bayinardh yoneahieud, 17 sHePRupa oot AL C
schi zophpesparatiGatierashms veelkaety thesisethedest for beerasing medicamems  nent al
di sorders and age associ ated nmenory inpairnment. A certain phamaceuti cal
activity is of course the basic prerequisite to be fulfilled by a 20

phar maceutical |y active agent Bagkaraundefithednygitiolyed as a nedi cament on

the mar ‘?‘ﬁb-cqﬁﬁ’&’s“drﬁf 4-_[Q-gﬂ(g-tﬁﬂ@orame%ﬁquinérm)pw.ﬁihqnﬂbethymai,s-anﬁ/atr@1al-
'y~ active_a

phar maceuti cal agent has to conpl'y wth. These .requirenents are
Paced on beaFIwb7olEpRATIBASSGHT) oh CISCIOSBOHAEN B @ e W arSRE i I £GP eans
acti vey s phasd @Sshlich6h EP-AB2du34t ate hag the fllowihg ehemivadistrueturef  t hese
paraneters are the stability of the active 25 agent under various
environmental conditions, its stability during production of the

phar maceuti cal formulation d the stability of the active agent in the
final nedi canment conposjtifns. The pharmaceuticallFy active substance used

for preparing the pharfgceu I co?msi\tion doul d be as pure as
possible and its stabili 'n‘mla\{@- ermﬁtorlége\ st be guarant eed under
o cohdi ti ons N Thi sNTs\absof ut el y essential to
ceytical \ﬁ?eZitio

vari ous environnental
prevent the use of pharha co ich contain, in addition

to the actual active subst&nce, breakdown products tpeneef, for exanple.
In such cases the content of active substance in the ~medl canent m ght be
| ess than that specified. WO 03/014079 PCT/ EPO2/ 08466 2

Flibanserin shows affinity for the 5-HT 14 and 5-HT.-receptor. It is therefore a

15 promising therapeutic agent for the treatment of a variety of diseases, for instance
depression, schizophrenia, Parkinson, anxiety, sleep disturbances, sexual and
mental disorders and age associated memory impairment.

A certain phamaceutical activity is of course the basic prerequisite to be fulfilled by a

20 pharmaceutically active agent before same is approved as a medicament on the
market. However, there are a variety of additional requirements a pharmaceutically
active agent has to comply with. These requirements are based on various
parameters which are connected with the nature of the active substance itself.
Without being restrictive, examples of these parameters are the stability of the active

25 agent under various environmental conditions, its stability during production of the
pharmaceutical formulation and the stability of the active agent in the final
medicament compositions. The pharmaceutically active substance used for
preparing the pharmaceutical compositions should be as pure as possible and its
stability in long-term storage must be guaranteed under various environmental

30 conditions. This is absolutely essential to prevent the use of pharmaceutical
compositions which contain, in addition to the actual active substance, breakdown
products thereof, for example. In such cases the content of active substance in the
medicament might be less than that specified.
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medicament; the shelf life is the length of time during which the medicament can be
~administered without any risk. High stability of a medicament in the abovementioned
25 pharmaceutical compositions under various storage conditions is therefore an
additional advantage for both the patient and the manufacturer.

Apart from the requirements indicated above, it should be generally borne in mind
that any change to the solid state of a pharmaceutical composition which is capable

30 of improving its physical and chemical stability gives a significant advantage over
less stable forms of the same medicament.

The aim of the invention is thus to provide a new, stable crystalline form of the
compound flibanserin which meets the stringent requirements imposed on
35 pharmaceutically active substances as mentioned above.

Detailed description of the invention
Surprisingly, it has been found that the free base of flibanserin in a specific
polymophic form fulfils the requirements mentioned hereinbefore.
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Polymorph B, the less stable modification of flibanserin displays a melting point of
about 120°C (determined via DSC; heating rate 10 K/min). Whereas polymorph B
shows little stability under.the effects of for instance mechanical stress produced by
grinding, polymorph A turned out to fulfill the aforementioned stability requirements.
20 A
According to another aspect, the present invention relates to a process for the
manufacture of polymorph A of flibanserin in technical scale. The process according

to the inventon is illustrated in diagram 1.
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The benzimidazolone 2 is reacted with the piperazine-derivative 3 under basic
reaction conditions in a suitable solvent to lead to 1. In 2 the group R denotes
an amino protecting group. The protecting group used may be any of the groups

25 Diagram 1:
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as the solvent. The base used may be an alkali metal- or alkaline earth metal

25 carbonate of lithium, sodium, potassium, calcium such as sodium carbonate, lithium
carbonate, potassium carbonate, calcium carbonate and preferably potassium
carbonate. It is also possible to use the hydrogen carbonates of lithium, sodium and
potassium. Preferably, the alkali metal- or alkaline earth metal hydroxides of lithium,
sodium, potassium, magnesium, calcium, but preferably sodium hydroxide,

30 potassium hydroxide, lithium hydroxide and calcium hydroxide in alcohols or water
may also be used. Most preferred base is sodium hydroxide. The base is preferably
added in form of its aqueous solution, preferably in form of concentrated aqueous
solutions, for example in concentrations between 30 - 50% weight/volume. In a
preferred embodiment aqueous sodium hydroxide solution in a concentration of

35 about 45% weight/volume is used.

The compounds 2 and 3 are introduced into the reaction in a molar ratio of
between 1:1 to 1:2, preferably in a molar ratio of between 1:1.1 to 1:1.5.
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ethoxycarbonyl, phenoxy carbonyl, 4-nitrophenoxycarbonyl it can be cleaved for

25 example by using aqueous alkaline solutions such as NaOH (aq) or KOH(ag). In
case R is t-butoxycarbonyl it can be cleaved for instance in aqueous HCI or HBr. In
case R denotes 2-propenyl, the particularly preferred protective group according to
the invention, cleavage of R is effected via acidic reaction conditions. In a particularly
preferred process according to the invention the 2-propenyl group is cleaved by

30 using a strong mineral acid, preferably an acid selected from the group consisting of
hydrobromic acid, hydrochloric acid and sulfuric acid, more preferably hydrochloric
acid. Hydrochloric acid can be added in gaseous form or in form of its aqueous
solutions, the addition of aqueous solutions being preferred. Particularly preferred is
the addition of hydrochloric acid in form of its concentrated solution (about 36%

35 weight/volume). Per mol 2 at least one mol of hydrochloric acid is to be added.
Preferably the amount of added concentrated hydrochloric acid (36% weight/volume)
per mol 2 is between 50 - 500g, more preferred between 80 - 250g. Particularly
preferred about 120 - 160 g of concentrated (36% wi/v) aqueous hydrochloric acid
are added per mol 2 used. Additional water can be optionally added. At a
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subj ect edl fromafrorlhiestangeraddtonei on step. Preferably, said purification is
conducted via crystallization of 1 fromfror instance acetone. 15 One
aspect of the present invention relates to flibanserin pol
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byway of exanple, w thout restricting the invention to its contents. .
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2000 kg of water and 220 kg of aqueous Sodi um Hydroxi de 45% are added. The

reaction mxture is heated to 75-85C and 160 kg of
Example:

375 kg of 1-[(3-trifluoromethyl)phenyl]-4-(2-cloroethyl)piperazin are charged in a
reactor with 2500 kg of water and 200 kg of aqueous Sodium Hydroxide 45%.

25 Under stirring 169.2 kg of 1-(2-propenyl)-1,3-dihydro-benzimidazol-2H-one, 780
kg of isopropanol, 2000 kg of water and 220 kg of aqueous Sodium Hydroxide
45% are added. The reaction mixture is heated to 75-85°C and 160 kg of
concentrated hydrochloric acid and 200 kg of water are added. The reaction
mixture is stirred at constant temperature for about 45 minutes. After distillation

30 of a mixture of water and Isopropanol (about 3000 kg) the remaining residue is
cooled to about 65-75°C and the pH is adjusted to 6.5 — 7.5 by addition of 125
kg of aqueous Sodium Hydroxide 45%. After cooling to a temperature of 45-
50°C, the pH value is adjusted to 8-9 by addition of about 4 kg of aqueous
Sodium Hydroxide 45%. Subsequently the mixture is cooled to 30-35°C and

35 centrifuged. The residue thus obtained is washed with 340 | of water and 126 | of
isopropanol and then with water until chlorides elimination. The wet product is dried
under vacuum at a temperature of about 45-55°C which leads to 358 kg of crude
flibanserin polymorph A. The crude product thus obtained is loaded in a reactor
with 1750 kg of Acetone and the resulting mixture is heated under stirring until



concentrated hydrochloric acid and 200 kg of water are added. The reaction
mxture is stirred at constant tenperature for about 45 m nutes. After

di still atwore3®0ted a mi xture of water and |sopropanol (abeci/EX0D®4kg) t he
remai ning residue is cooled to about 65-75C and the pHis adjusted to 6.5
- 7.5 by addition of 125 kg of aqueousy Sodi um Hydroxi de 45% After cooling
to a tenperature of 45- 50C, . the val ue i.s just.ed to 8-9 by addition of
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t enper atThe fiotl pietdiis 2803gCoipuhflibenderiropyadaphoh. crude fli banserin
pol ymprph A. The crude product thus obtained is |loaded in a reactor wth

1750 Kg of Acetone and the resulting m xture is heated under stirring until
WO 03/ 019 mentiomedibereiobakse flibanserin:polymernibbarareeharariarised byDBQ t er ed
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280 kg odquitised With R 9 6rA praxdissopand D'SC 20Aseln®as apphed. Eeehediiprate
flibanseri nm%&orph A was characterised by DSC (Differantial Scanning
Cal ori’ne@$)'": ‘peak tenperature determined for polymorph A is about 161
C. For the characterization via DSC a Mettler TA 3000 System equipped with
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was obt aé&%gdin?q@gqéifd]@vﬁﬁg thsditighd:owm ng condi tions: 15 Equi pnent: Philips
PW 1800/ 10 difTractonmeter equi pped with a digital mcrovax 2000. Setting
paraf® ers: X-ray 20 Type tube: Cu (long fine focus) Wavelenghts (2,): Kal

= 1. 54068quipméag = 1. 54439 Arhilipy BWs HBPOHE diffrdca@hetdr)equippddOwith a digital
microvax 2000.

Setting parameters: X-ray .
20 ' . Type tube: Cu (long fine focus)
Wavelenghts (): K1 = 1.54060 A

K2 = 1.54439 A
Intensity ratio («2/ a1):  0.500

25 Start angle [°26]: 2.000
End angle [°26]: 60.000
Step size [°20]: 0.020

Maximum intensity[s]: 7310.250
30 Type of scan: ~ continuous

Minimum peak tip width: 0.00
Maximum peak tip width: 1.00

Peak base width: 2.00
35 Minimum significance: 0.75
Number of peaks: 69
Generator: high voltage: 50 KV

tube current: 30 mA



25 Start angle [20]: 2.000 End angle [020]: 60.000 Step size [2e]: 0.020
Maxi mum i ntensity[s]: 7310.250 30 Type of scan: continuous M ninmm peak
tip w dt wod3o0wkexi mum peak tip width: 1.00 Peak base wpPdTHEPO20£266 35
M ni mum si gni ficance: 0.75 Nunber of peaks: 69 Generator: high voltage: 50
KV tube current: 30 mA WO 03/014079 PCH EP02/ 08466 8 The povvder X- ray
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[ nv_entionthet.%g%d}%rﬂg{eqﬁ_rel ates to the use of flibanserin polynmorph A as a
medi cament . urther aspect of the present invention relates to the use of

flibanserin polymrph A 5 for preparing a pharnaceutical conposition for
treating fifgRAGESspatt Wit pidsent fweation colafesiodhedisepdfaiibanseint polymprpo A

the 5-HT1A and 5-HT2-receptor.. ve. | & ' f h
aspect obf f%[rrPéeieﬁ‘fér&ﬂPH%@%R?%‘?%%@P@P@%PO{DP ﬁrggﬁgétao S?%%%%‘%S?@rq ﬁ%’?]yrenr)r ph
A | 90 fo(r]I d*ep@[saioinr,\gclaizppmrem&arkmbncampiet% sleep disturlbancas, sgxal@nskase

sel ecete r . ' | ' P Es, anxiety, slee

di sturbanwg?évsdé%ﬁﬁ%;%g@%H%ﬁ%gpéﬁgg)rﬁ?e@%wéﬁ{ :iage associ at eé mam)rs
inmpairment. In particular, the instant invention relates to the use of

11 banser i, aoypRrAR iAsbA ifyBRtior FolBfAPBIALIAR GHlisarBin SaTpMordiPA ohthe
treatnent o I'sorders of, sexual desire, . .
15 preparation of a medicament for the treatment of disorders of sexual desire.

In a preferred embodiment the invention relates to the use of flibanserin polymorph A
for the preparation of a medicament for the treatment of disorders selected from the
group consisting of Hypoactive Sexual Desire Disorder, loss of sexual desire, lack of

20 sexual desire, decreased sexual desire, inhibited sexual desire, loss of libido, libido
disturbance, and frigidity.

Particular preferred according to the invention is the use of flibanserin polymorph A

for the preparation of a medicament for the treatment of disorders selected from the
25 group consiting of Hypoactive Sexual Desire Disorder, loss of sexual desire, lack of

sexual desire, decreased sexual desire, inhibited sexual desire.

In a particularily preferred embodiment the invention relates to the use of flibanserin

polymorph A for the preparation of a medicament for the treatment of disorders

selected from the group of Hypoactive Sexual Desire Disorder and loss of sexual

30 desire.

The aforementioned therapeutic effects of flibanserin polymorph A can be achieved

in men and women. However, according to a further aspect of the invention the use

of flibanserin polymorph A for the preparation of a medicament for the treatment of
35 female sexual dysfunction is preferred.

The beneficial effects of flibanserin polymorph A can be observed regardiess of
whether the disturbance existed lifelong or was acquired, and independent of
etiologic origin (organic - both, physically and drug induced-, psychogen, a



In a preferred enbodi ment the invention relates to the use of flibanserin
pol ynorph A for the preparation of a nedicanent for the treatnent of
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Di sorder, |oss of sexual desire, lack of 20 sexual desire, decreased sexual
desire, inhibited sexual desire, loss of,)ibido, Iibido disturbance, and
frigidity. Particular preferred according to the invention is the use of
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treat mentygfndhdor ders selected- fromthe 25 group consiting of Hypoactive
Sexual Desire D'sorder, |loss of sexual desire, |lack of sexual desire,
decreased sexual desire, inhibited sexual desire. In a particularily
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pol ynmorph_A for..the gﬁﬁparation offa nediéanfﬂ@ for.theI rea%g&nt af“
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| act ose; gel atine, nagnesium stearate, corn starch, acqueous or non
acqueous vehi cl es,

and



15 polyvynil pyrrolidone, sem synthetic glicerides of fatty acids,

benzal coni um chl ori de, sodi um phosphate , EDTA, polysorbate 80. The
conposi t iwoasarsw7advant ageously fornulated in dosage uni PST/EPaziB46OSage
unit being adapted to supply a single dose of the active ingredient. Each
dosage unit may conveniently contain fregm0,01 ng to 100 ny, preferably
fromO,1 to 50 ng. WO 03/014079 PCII; EPOEZ)/ 8466 12 Patent Clains 1)
Crystal line polynmorph A (formA) ofP3ENPbeR¥W$n 1, 0 HNNCF3 ~ ~-NN 5
havi ng an endot herm ¢ maxi num at 161 C which occurs during thernal

claim . B plugselineomemtATeELR b BRAREeTAof 1 1l banserin 10
2

according to claim1 or 2, O HNA CF3 N N 15 characterized in that in a
first reaction step a benzim d@zolone 2 H N N >=0 R 2 wherein R denotes
a suitable am no protecting grfoup is reacted with a iperazine 3 CF3 NN
3 20 wherein X is a‘leavi gxoup selected fromchyord ne, brom ne, iodine,
met hanesul phonate, trifluor mat'N?ﬁb\s_u_l phonate a ra-tol uenesul phonate.
WO 03/ 014079 PCT/ EP02/ 084 N N

./

5 1

having an endothermic maximum at 161°C which occurs during thermal
analysis using DSC.

10 2) Flibanserin 1 comprising form A according to claim 1.

3) Process for the technical preparation of flibanserin 1 according to claim 1 or 2,

0O
HN/[<N CF,
—\_ 1 \
N N
__/
1
15 characterized in that in a first reaction step a benzimidazolone 2
H
N
=0

N
\

R

2
wherein R denotes a suitable amino protecting group is reacted with a
piperazine 3
CF,
X / \
__/
3
20 wherein X is a leaving group selected from chlorine, bromine, iodine,

methanesulphonate, trifluoromethanesulphonate and para-toluenesulphonate.



in a suitable solvent selected fromwater, alcohols, mxtures of water with
al cohol s, polar aprotic solvents and m xtures thereof with water in
presence whD 0318909 t abl e base and that in a second reacti oRCItEPP2/08366 am no
protecting group R is cleaved under suitable cleaving conditions. 5 4)
Process according to claim3, charcterizgd in that the reaction of 2 with 3
Is conducted at a tenperature of at |east 50C. 5) Process according to

clai m 4, char dotEesuitable selverbselretad frgm watendleelaast Brixtures ghyater ith

m nutes to aboytoAdishpsl=v apfotidsblvemsihd mdltuids thanrsdwith waekiRpradinee of
according to one of cﬁal ms_ 3 %o 5. 7& Poé E/Rr%):r.gh A of, flibanseri r][ 1
according to cheuiiable Pasgangd that ira geeqy tign step e ARQ BIKREINGEYrayPe of
pol ymor ph A ofRfd tleaned unded saitatse dleagirgconuitiods.cl aims 1, 2 or 6 for
preparing a nedi canent for treating diseases in which the use of

t herapeutic-, effective amunts of conpounds displaying affinity for the
5- HTI A and) 5- ' o2ef® aceardpigio daipBagharcterizedppdbalcthearattian 003 Wikhe3 if

pol ynmor ph A ofC r’diueﬁéafé‘l;é 'fbrf1 Bty 18t cof clains 1, 2 or 6 for
prepari ng a nmedl canen or Peatl ng a é. sease sel eceted from depression,
schi zophreni a, Parkinson, anxiety, sleep disturbances, sexual and nental

25 di sof gy S af%cé%aeéér@lmgﬂfoeaa{mzrp&braﬁawrgzre@taﬁtth?w%atﬁ A l&eﬁf@ugleggbr _
conposi tions caonprising as an actiyve ingredi ent polynorp 0 i banserin
1 accotdi ng t AR 1@@81“3?%&’ qbouyt 14 h@Uignt i onal Iy in adnixture with one or
nore pharmaceutical carriers, diluents or excipients. 30

6) Polymorph A of flibanserin 1 obtainable according to one of claims 3 to 5.

7) Polymorph A of flibanserin 1 according to one of claims 1, 2 or 6 for use as a
15 medicament.

8) Use of polymorph A of flibanserin 1 according to one of claims 1, 2 or 6 for
preparing a medicament for treating diseases in which the use of therapeutic..
effective amounts of compounds displaying affinity for the 5-HT1a and 5-HT»-

20 receptor display a therapeutic benefit. o

9) Use of polymorph A of flibanserin 1 according to one of claims 1, 2 or 6 for
preparing a medicament for treating a disease seleceted from depression,
schizophrenia, Parkinson, anxiety, sleep disturbances, sexual and mental

25 disorders and age associated memory impairment.

10)  Pharmaceutical compositions comprising as an active ingredient polymorph A
of flibanserin 1 according to one of claims 1, 2 or 6 optionally in admixture
with one or more pharmaceutical carriers, diluents or excipients.

30



