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The invention relates fo the polymorph A of flibanserin, to a technical process for the
5 preparation thereof, as well as to the use thereof for preparing medicaments.

Background of the invention
The compound 1-[2-(4-(3-trifluoromethyl-phenyl)piperazin-1-yhethyl]-2,3-dihydro-1H-
benzimidazol-2-one {flibanserin) is disclosed in form of its hydrochlorid in European
70 Patent Application EP-A-526434 and has the following chemical structure:
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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.
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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
compoasitions 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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formul ati on wphaimazkutiged compbasitioss. fdndetermmmg the shelf life of the particular
medicament; the shelf life is the tength of time during which the medicament can be
. administered without any risk. High s_tabtlaty of a medicament in the abovementioned
25 - pharmaceutical compositions under various storage conditions is thefefore an
_ additional advantage for both the patient and the manufacturer.

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

30 of irnpfoving its physicali and chemical stability gives a significant advantage over
less s_,'table forms of the same medicament.

Thie aim of the invention is thus to provide a new, stable crystalline form of the
-oompound flibanserin which meets the stringent requirements imposed on
35 pharmaceutlcally active substances as mentioned above.
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1
characterized in that in a first reaction step a benzimidazolone 2

Sug

2

wherein R denotes a suitable amino protecting group is reacted with a piperazine 3

CF,
X
(O

3
wherein X is a leaving group selected from chlorine, bromine, iodine,
methanesulphonate, trifluoromethanesulphonate and para-toluenesulphonate, in a
suitable solvent selected from water, alcohols, mixtures of water with alcohols,

polar aprotic solvents and mixtures thereof with water in presence of a suitable
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for preparing a medicament for treating diseases in which the use of therapeutic

effective amounts of compounds displaying affinity for the 5-HT4 and 5-HT,.

receptor display a therapeutic benefit.

in a seventh aspect of the present invention, there is provided a use of polymorph
A of flibanserin 1 according to one of the first, second or fourth aspects of the
invention for preparing a medicament for treating a disease selected from
depression, schizophrenia, Parkinson, anxiety, sleep disturbances, sexual and
mental disorders and age associated memory impairment.

in an eighth aspect of the present invention, there are provided pharmaceutical
compositions comprising as an active ingredient polymorph A of fiibanserin 1
according to the first, second or fourth aspects of the invention optionally in
admixture with one or more pharmaceutical carriers, diluents or excipients.

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.




In an eighth aspect of the present invention, there are provided
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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 littte stability under.the effects .of for instance mechanical stress produced by

grinding, polymorph A tumed out to fulfill the aforementioned stability requirements.

20 i
According to anather 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 iflustrated 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:



25 Diagram 1: 1 The benzi m dazolone 2 is reacted with the

pi perazi ne-derivative 3 under basic reaction conditions in a suitable
solvent to lead to 1. In 2 the group R denotes an am no protecting group.
The protecting group used may be any of the groups + X--\\3-00¥ R#043 1 3 OCT
2004 WO 03/0é49d20BCT/ EP02/ 08465 4 commonly used to protgglesyhgam no
function. Exanples include groups selected fromalkyl, substituted al kyl,
het er osubstituted al kyl, unsaturated al kyl, al kyl substituted heteroatons,
substituted or unsubstituted phenyl, sub&tituted or unsubstituted benzyl ,
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25 car bonat@erredisohients argswiastrd Bendbeioioyp emsistinaot dimetagfospamidn
car bonat e, dirméthiyistifoxid, acetonitrile, tetrahydrofurane, dioxane, methanol, ethanol
20 isopropanaol and mixtures of one or several of the aformenetioned solvents with - -
water. Preferred solvents are those being readily miscible with water. Preferably,
a mixture of water with one of the alcohols methanol, ethanol or isopropanol is used
as the solvent. In a preferred embodiment a mixture of water and isopropanol is used
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,
sodiumn, potassium, magnesium, calcium, but preferably sodium hydroxide,
30 potassium hydroxide,riithium 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 agueous 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 fo 1:1.5.



carbonat e, potassium carbonate, cal cium carbonate and preferably potassium
carbonate. It is also possible to use the hydrogen carbonates of |ithium
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an appr opr ihgtmgeaatonyistacetic goidfal thenpresence of an appropriate catalyst (e.g. Pd on
charcoal) or it can be cleaved in aqueous HBr. In case R is methoxycarbonyl,
ethoxycarbonyl, phenoxy carbonyl, 4-nitrophenoxycarbonyl it can be cleaved for

25 example by using aqueous alkaline solutions such as NaOH (aq) or KOH(aq). In
case R is t-butoxycarbonyl it can be cleaved for instance in aqueous HCl or HBr. In
case R denotes 2-propenyi, the particularly preferred protective group according to
{he invention, cleavage of R is effected via acidic reaction conditions. In a particularly
preferred process according fo 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 hydrochioric
acid. Hydrochloric acid can be added in gaseous form or in form of ifs aqueous
solutions, the addition of agueous solutions being preferred. Particularly preferred is
the addition of hydrochioric 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/ivolume)
per mol 2 is between 50 - 500g, more preferred between 80 - 250g. Particularly
preferred about 120 - 160 g of concentrated (36% w/v) aqueous hydrochioric acid
are added per mol 2 used. Additional water can be optionally added. At a
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for instancgoioBroaeeous HCl or HBr. In case R denotes 2-gpmadpghdiss t he
particularly preferred protective group according to the invention,

cl eavage of Ris effected via acidic reagtion conditions. In a particularly

preferred process according to the invention the 2-propenyl group is

cl eaved by 8UPgEAtwE A 3?9%‘?@)' 79 erbout30 - 0% ietarally pbayt %ﬁm %)%Qlf e ed from
t hedgr oup GERNRINGisi removed vizydistiationr At aagegﬁ)erﬂudq @fcdlrﬁda_t 60 - 80t Cl thanpH @ﬂtﬁeér ijc.
acl d, nore § I L | e In
gascous. | or A Rk iSRRI b EroAeb o, bLAEN B GucEL £ pydRasBndgrct
sol uti ons RIUsgUDPedivmy iagiroxidg (450uWan! Ht p temeeraibe p§abeuid Oz ff°Eithe pbifis

hydr ﬁf?' cslr | j@kédlic AbdiuRsm Dby a@aﬁ@mi:@quero@b%fddm wydrexidé gztnmwf% 35 )

wel g VO . A r o 0, be
added. Pre ers_g{?%q@ggﬁé@m ’%@%&8‘@%?@@#%@#? f%’tdtiergfé%b& é@%lﬁ?roi' cé gsc"i"ﬁj (36%
wei ght / vol waesjrifugest. Thel regidue thustohbained & wagfpgwitihebeut JPBfie 7 p@ il yexterpst 80 -
250g. Pa[] t irﬁulliﬁtlrrdadq%argefpgéfé@mmm bbdd®00 tél@@ggp@{igmgmggréﬁe%@mtﬁ %?8&W V)
agueous C I G .acl a o use | Q walt er an
e ont ona 16 Bt isteE perhS BHOSH A o lsoRrpafTueBo 48R0 B ool

t enper atir &2, prefatably atxaut 1090266 gurer 300t -2) roddhenr it watdrpnglohlerides - 60% of

the sol vendjipliatiop@peen4iipil siddubatiiobtlined dABE sabjéctdfo Aankr 60 -
80C the pH of r

.1h r enai ni sidue is.adjusted to ahout 5 - ef erably
Lo about "6 Buriicgfon st s pb iRt TSt RoaniePaS R sdslaliiatonet
t enper at ur €l Fbmavouinstince &Btonde pH is 5 adjusted to about 8 - 9 by
addi ti on of aqueous sodi um hydroxi de (45% w v). Subsequently the m xture

is cooled tg about  20-40C, pr.eferabl oyt .30.35C and centrjfu . .The
o5t due Phand Bk BEiePThadiid SRioh FelRR o RGNS BgmPTHA BhEEE vig

i ntroduced the matedéddeduiripediabhvabout 200 to 500, particularity preffered

wi th about 300 to 400 ml water per not introduced 2 and isopropanol (about

| f erabl bout. d
Chen wi ch vaRPIHine examps FOFRR serd SR aio oo piict ¢ hus
obt ai ned cdwheorphify efdlieansegnatids kebe regarded ealyiasm passiple melifask dasicibed ai d

puri fi cadd asy Wy 6QGHEIE,dvitHoat Fasyrdtiag ihe RiveRiorob itslechted.f-ror i nstance
acetone. 15 One aspect of the present invention relates to flibanserin
pol ynmor ph A obtainable via the nethod described above. The foll ow ng

exanpl e of Examplesi s serves to illustrate a nethod of preparing

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 agueous 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 |sopropanot (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 mixiure 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 efimination. 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 resuiting mixture is heated under stirring unti



pol ynorph A of flibanserin. It is to be regarded only as a possible nethod
descri bed 20 by way of exanple, without restricting the invention to its
contents. Exanple: 375 kg of
1-[(3-trifluoromnethyl)phenyl]-4-(2-cloroethyl)piperazin ard lagrgmg in a
reactor w t{go4d99PQesg of water and 200 kg of aqueous Sodi wErlpelsdsde 45%
25 Under stirring 169.2 kg of

1- (2-propenyl)-1, 3-di hydr o- benzi m dazol -2H one, 780 kg of i sopropanol,
2000 kg of water and 220 kg of aqueous godi um_Hydroxi de 45% are added. The
reacti on rielityr Ene eblpinedgotugionds GEerachand g [iyade is eQnireaipied by

hydr ochl ordistilkgioft. The 2RHekgiued ismbaiiamed faddbdut Theur 08°C, titen tReture is

stirred at 0 ' es. r.fistillation 30
of a mixt ﬁf%g%ﬁgﬁ%%*ﬁf%%é%%ﬁg%@%% (it e B o B RRa Hoke®™ col aue
is cool ed"hafingldieldgs 29 gmatipyiedlippnseyinppiysiasah o 6.5 - 7.5 by addition
of 125 sg of aqueous Sodi um Hydroxi de 45% After cooling to a tenperature

f 45- 50 . i ' -9.b Wt f 4 kg of

Squaous s ifiBAd AopoBiodiketh bavFopik wifttrbtitieeaihia®, 9,07 1o

and 35 cenfDiffgragiisd Scaneing &alerineetniiuEhepeak graturgadeieanined forpolymerphwat er

?‘Rd 12:3 I @fjs at%@@namrﬁﬂrﬂ@é\ghérae@rmﬂdﬁ vtmbsrc @Métﬂerqm@m(% t@ﬂtni 215n§g icon-
e we roauc 1 S e, under vacu e er at.ul; (0] anou .

o ehe eneitiiiPediit] TE-o PHBssH RIS 2ol SRR o h%%aﬁwage Y oduct

t hus obtoaiwiesl1Q K/miaded in a reactor with 1750 kg of Acetone and the
resulting mxture i s heated under stirring until W 03/014079 1 3 OCT 2004

PCT/ EPO2/ 08468, 7 refl ux. The obtained lution is filtered and the
fitrate i e Ohgsahadinoph Rt Afona chomiesd bR 138ai ne ai ned
for about diffiastomedrsThetdran powder giffeaitiph patternsfol palyinerphed Mas edtdined
filtrati ona@BehisY ife3bliomtg EQidifdnst €ast 12 hours. The final yield is 280
kg of pure flibanserin polynmorph A 5 As nentioned herein before
f1ibans®rin pol ynorph A was characterised by DSC (Differantial Scanning
Cal ori net rEQuipiibet. peak t enpefhitipsd W et8OOMHiOditractumeier sqmppsd with adligitsbut 161
C. For the characterization igdlsScoaodkttl er TA 3000 System equipped with
TC 10- A processor and DSC 20 cell was applied. The heating rate 10 was 10
K/mn. The flibanserin polynorph A was additionally characterised by powder
x-ray di f3etticd paetmetersThe xXz@y powder diffraction pattern for pol ynorph A
was obtgj ned . = Type tube: Cu (long fine focus)

Wavelenghts (1): Kt = 1.54060 A

Ky = 1.54439 A

Intensity ratio (¢2/a1):  0.500

25 Start angie [°2@]: 2.600
End angle [°20]: 60.000
Step size [°26]: 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



according to the follow ng conditions: 15 20 25 30 35 Equi prnent: Philips PW
1800110 diffractoneter equipped with a digital mcrovax 2000. Setting
paranmeters: X-ray Type tube: Cu (long fine focus) Wavel enghts (A): Kal =
1.54060 A Ka2 = 1.54439 A lntensity ratio (a2l al):0.5001$t 8¢t Mgl e
[ 2e] : 2. 000 Yp@Qs@iygtee [2e]:60.000 Step size [2e]:0.020 Ma>g Lphgnsi tyls]:
7310. 250 Type of scan:conti nuous M ni num peak tip w dth: 00 Maxi mum peak
tip width: 1. 00 Peak base w dth: 2. OO Mnlémm S|gn|f|cance 0.75 Nunber of
peaks: 69 Cenerator: high voltage: tube current: 30 mA 1 3 OCT 2004
VO 03/ 01407He powderszandiffesstign palli@rrp@bta@ed forpgfyraemphAsistiliustragast indigure
obt ai ned fquﬁ@bﬁﬁﬂj‘pIﬁ’le;enailuéslai-é ueildcaidad thle il gure 1. The appropl at e val ues
are collected in table 1. Table 1: 5 Angl ed-val ued-val uePeak w dt hPeak
intBack. intRel. intSignif. [2(r)]al [Ala 2 [A][20][counts] [counts] [%
5. 19516. 9967PE 13900. 9608690. 11. 05

5

Angle  d-value d-value Peakwidth Peakint Back.int Rel int Signif.
[°20] at [A] a2 [A] [°20] [counts] [counts] [%]

5195 16.9967 17.0390 0.960 8 69 0.1 1.05
9.045 9.7689  9.7931 0.100 92 96 1.3 0.97
9.335 9.4660 9.4896 0.080 114 - 98 1.6 0.88
10.025 8.8160  8.8379 -0.140 400 100 5.5 7.18
10.595 8.3430 8.3637 0.140 204 102 2.8 3.46
11.290 7.8309 7.8503 0.140 467 104 6.4 6.91
13.225 6.6891 6.7058 0.180 548 112 7.5 13.10
14.585 6.0642 6.0793 0.180 404 121 5.5 9.17
15460 57268 57410 0,140 4186 125 57.3 23.20
16.665 5.3185 5.3317 0.200 515 130 7.0 12.38
17.085 51856  5.1985 0.106 1347 132 18.4 2.78
17.285 51260 5.1388 0.060 1399 135 19.1 2.26
17.420 50866  5.0992 0.100 1204 135 1656 . 4.71
18.140 4.8863 4.8984 0.180 1043 139 14.3 13.14
18.650 4.7538 4.7656 0.120 1063 142 14.5 0.91
19.140 4.6332 4.6447 0.140 7310 144 100.0 32.77

19.820 4.4757  4.4869 0.160 3624 146 49.6 9.02
20.080 44184 4.4294 0.140 5402 149 73.9 21.06
20.385 43530 4.3638 0.160 2652 149 36.3 23.25

21.215 41845 4.1949 0.160 369 154 5.0 5.78
21.890 4.0570 4.0670 0.200 773 156 10.6 3.09
22.630 39259  3.9357 0.280 4277 161 68.5 74.66
23.210  3.8291 3.8386 0.120 484 164 6.6 3.33

24.355 3.6516  3.6607 0.060 2725 169 37.3 1.16
24610 36144 3.6234 0.140 3540 172 48.4 17.08

24.995 3.65596  3.5684 0.100 529 174 7.2 1.01
25260 3.5228 3.56316 0.120 557 174 7.6 3.02
26.575 3.3514  3.3597 0.240 2421 182 33.1 42.58
271656  3.2811  3.2893 0.140 676 185 9.2 1.32
27310 3.2629 3.2710 0.100 767 185 10.5 2.75
27.865 3.1891  3.2071 0.120 420 188 5.7 1.08
28210 3.1608 3.1686 0.100 1467 180 20.1 0.79



9. 0459. 76899. 79310. 10092961. 30. 97 9. 3359. 46609. 48960. 080114981. 60. 88
81608. 83790. 1404001005. 57. 18 10. 5958. 34308. 36370. 140204102- 2. 83. 46
83097. 85030. 1404671046. 46. 91 13.2256.68916.705801 %&%481127.513.10

10. 0258.
11. 2907.
14. 5956.
15. 4605.
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17. 0855.
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18. 1404.
18. 6504.
19. 1404.
19. 8204.
20. 0804.
20. 3854.
21.2154.
22.6303.
23.2103.
24.6103.
24.9953.
26. 5753.
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27.8653.
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46.095
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51.035
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56.770
57.405
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T0 A 01832591 0202405103 1083 16 %8 18%{ 571963
AP pefPERO2/ 08468 9 202 228 3.78
214878929393 . 54. 8.320 169 234 2.3 0.90
2BPA20439948- 511585, 216 234 30 214
23853 2.3912 0.240 240 237 3.3 1.58
20831 2.2888 0.280 449 246 6.1 2.67
22698  2.2755 0.080 396 246 5.4 0.82
22347  2.2403 0.160" 520 250 7.1 0.95
22031 2.2086 0.120° 480 253 6.6 2.66
21769  2.1823 0.240 - 372 256 5.1 2.65
21499  2.1552 0.120 538 259 7.4 1.31
21172 2.1225 0.160 428 262 5.9 145
20050  2.1002 0.120 433 266 5.9 1.50
2.0478  2.0529 0.160 376 269 5.1 0.89
19675 1.9724 0.160 279 279 3.8 0.86
1.0509  1.9558 0.240 310 282 4.2 0.87
1.8826  1.8872 0.200 506 = 292 6.9 2.06
18610  1.8657 0.240 815 206 . 84 1.67
1.8115  1.8160 0.160 437 303 6.0 1.73
1.7881 1.7925 0.080 416 306 5.7 0.93
1.7009  1.7141 0.480 177 317 2.4 2.84
16823  1.6865 0.400 130 324 1.8 1.37
16565  1.6606 0.320 130 328 1.8 1.72
16348  1.6389 0.320 121 331 1.7 0.87
16203  1.6243 0.240 142 335 1.9 1.59
16039  1.6079 0.240 112 339 1.5 1.19
15764  1.5804 0.240 67 342 0.9 1.57
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7 00B0mBeI didduidd Bamig forde BB s B AR A s 81 35
656HErapndio bepefita03281. 81. 72 56. 2201. 63481. 63890. 3201213311. 70. 87
62031. 62430. 2401423351. 91. 59 57. 4051. 60391. 60790. 2401123391. 51. 19

576?&%11?1 gr4é)§p%ép§f7t§é %Pes%illt Rbertion rtate e use of fiibanserin polymorph A

10 for preparing a pharmaceutical composition for treating a disease seleceted from
depression, schizophrenia, Parkinson, anxiety, sleep disturbances, sexual and
mental disorders and age associated memory impairment.

in particular, the instant invention refates to the use of flibanserin polymorph A for the
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 Hypoaciive 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 ireatment of
35 female sexual dysfunction is preferred.

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



WO 03/ 014079 PCT/ EP02/ 08466 10 in the light of the pharmaceutical efficacy
of flibanserin, the present invention furthernore relates to the use of
flibanserin polynorph A as a nedicanment. A further aspect of the present
invention relates to the use of flibanserin polynmorph A pafgir %ngari ng a
phar maceut iygglseQemeosi tion for treating diseases in whi Chelh8oiiaGisOf
conpounds displaying affinity for the 5-HT1A and 5-HT2-receptor may have a
t herapeutic benefit. A further aspect of, fhe present invention relates to
the use of flibanserin polynorph A to b preparing a pharnmaceuti cal
conposi t i orcdnarinaticeedtiaigardc d betbapbysiedly aatebiudg intucedp rassigpsynhogen, or
schi zophr enjiknofal ki nson, anxiety, sleep disturbances, sexual and nental
di sorders and age’ associ ated nmenory inpairnment. In particular, the instant
invention relates to the use of flibanserin polynmorph A for the is
pr epar at i orAsé furtheedeatareeoitthé presehkinvestidmibate ade mbeded pharmedceatioalal
desire. i RediJrent i at i t e; :
{11 banser, 1o mI S Ryl SR adtVE IhHERh! APaf el Phrhph A e
treatment JFPEGPHEPE BRATEacEHTGd SRTehETUgRiS s XERGNL. FAEPBAMMssleali ve
Sexual Desiademibistreticrefiibahssin miyraerphad mdgdiariacorpacked it thessxvahticiesi r e,
decr eased gﬁ%# L Lt D ; I I l-ass M) |4 bi do
di st ur bance, aﬁgcgﬁﬁg{ %’FP%}%BQ#% ?@ﬁsgéagroég@?ryg r%c@%r(fﬂ%np&'t't(@nﬁﬁgyjfheenti on
i s the use SRS ReITerenied i) 9fﬁfﬂbw't@blq=®rOfaiéeﬁ%w@f%rtte@%a@nlr&stwéan@anent
for the for cfat ness irmfaledbaom&rrmdsfermstr&ﬂfdefsrfmxdafpfg,&agmms,l mlfsé,]tcdoa@dof |
Hypoacti ve AN xua esire, lack o sexua
desire, deé?@ggég_%n@%%l S@e"sﬁ,‘lg?‘gfégl %’L‘f@?ﬁaggpég}(pal desire. In a
par ti cul ar i 1he gptiedgredieahivay PRéMoTPeIatadinexcipiants of cardersicenyentionsly of
f1i banseri rusefoh phampcedtiéalcotripesiibay sner bﬂﬁoﬂéxaa?m&,dialé@ﬁﬁ!bic duth, @&Ps%é _
t r eat ment 0 : 0, e oactive Sexua sire
Di sor der a?&‘%’é‘?ﬁ_sF’%&g*&'%ﬁ‘gt&%%g&é{“r%F _hggi"f)et)&r% 3%15_#5%%&8@6?%&%@ iC
ef f ect s 16f FAVyBhBYTFelHope, sapipyHhaticglisefdeseliiatly agidsi benzslvoniven aintide,
]ljloyvgver , acodiuh phodphate | Dﬁ‘hﬁpolmﬁéfe sgtf The&omposftiohs Ard B@«df#ﬁ&gedﬁ%iy

i banseri r; or. . i, camen ar
t r eat ment g?%%@éﬁﬁ?%i%&ﬁ%rsﬁagﬁﬁ%’ﬁg i don%egrﬁ%fg%ﬁg? gods_‘.u aﬁgﬁiﬂ ﬁiEﬁeal
effects of OFCI"PEb%%’@ﬁﬁ‘Qf%GFS/rﬁﬁcbfﬁ’%ﬁaﬁ%ﬁmbmadmwlﬁanﬂ)e@%m@iné@m 8101 ragnéy her

the di st ur bi@oargerefiasly [ fidrel0oN® 80 mgas acquired, and i ndependent of
etiologic origin (organic - both, physically and drug induced--, psychogen,
a WD 03/014079 '



1 3 OCT 2004 PCT/EP02/108466 11 conbination of organic - both, physically
and drug i nduced-, and psychogen, or unknown) As a further feature of the
present invention there are provided pharmaceutical 5 conpositions
conprising as an active ingredient flibanserin polynorph!& PRT 28 tion

W th one orypQkei4ppar maceutical carrier, diluents or exciﬂgj,rg@g%m&or

phar maceutical admnistration flibanserin polynorph A may be 1 ncorporated
into the conventional pharmaceuti cal pqﬁﬁaration in solid, liquid or spray
form The conposition may, for exanple, "be presented in a formsuitable
for oral, rectal, parenteral admi ni Beteti(daives 10 for nasal inhal ation:
preferred forns includes for exanple, capsules, tablets, coated tablets,

neor por at il | n iR AORGEA (of R SRRERB ALY, "lcea T n T

pharmaceutical conpositions such as, for exanple, talc, arabic gum
| act ose, gel atine, magnesi um g¥earate, corn starch, acqueous or non
acqueous vehicles, 15 polyvynil{ pyrrolidone, sem symFQeti c glicerides of

fatty acids, benzal conium so?j__l.m\l phosphat e, EDTA, pol ysorbate
80. The conpositions are a fo

Ageo Slé mul At e\ i n dosage units, each
dosage unit bei ng adapted

ngl of the active
i ngredi ent. Each-:dosage uR y conventertly c¢entain fromO0,01 ng to- 100
ny, pref?rablyfromo,lto .13 0O0CT 2004 WO 03/014079
PCT/ EP02/ 08466 12 Patent Clainms 1) Crystalline polynmorph A (formA) of
flibanserin 1, 5 | having an endotherm ¢ nmaxi mum at 161C whi ch occurs
during thernal haviabsiendofiengicD8&ximumn &) 164 Coalniske oceurg doongihiesinay f orm A
according to claj ; ess for the technical preparation of
flibanserin 1 a%t‘gb%llsr‘%}ntggﬁc aim1l or 2, | 15 characterized in that in a
first reaction step a benzi mdazolone 2 H N

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,

O
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: HN/«N Fs
—\_ 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-foluenesulphonate,




| R 2 wherein R denotes a suitable am no protecting group is reacted with
a piperazine 3 X---\- NN3 20 wherein Xis a leaving group selected from
chl orine, brom ne, iodine, nethanesul phonate, trifl uoromethanesul phonate
and para-tol uenesul phonate, 1 3 OCT 2004 WO 03/014079 PGT{ GPP2pM8466 13

in a suitablg sginent selected fromwater, alcohols, m xt%trﬁﬁo%ﬂg\@t er with
al cohol s, polar aprotic solvents and m xtures thereof with water 1n
presence of a suitable base and that in second reaction step the am no
protecting group R is cleaved under sui?%bl e cleaving conditions. 5 4)
Process accor di rig atsyitablaiscivent s¢lacieddremeraten aléehols heixterestafovatef wthwi t h 3

is conducted atga,REPsNAt ar8tCSodnts 8AS mibies thérdBl AAR HatdiGs Preliche bP

cl ai m 4, characterl_éﬁ In thadt hf.atl n |a cor}ducsged for . 10 %{gout 10
mnutes to about® %Y e gyd g W‘r?o“?‘%ﬁ?” rerCon; shem e aming PeupalinagruP
accordi ng to oneR i clededmmder soitdle Feaoy goodidnsA of fli banserin |
accordingsto one of clainms 1, 2 or 6 for use as a 15 nedicanment. 8) Use of

pol ymorph A _of flibanserin_ 1 acgording to qne of clains 1, 2 _gr 6 for
D ebari hg athedi CaReT adoriny BairRyS dhasdelad R ik b eardon g2y 3 5
t herapeutic: _ afdndaticdat atempesatut of eblpash@®’Cdi spl aying affinity for the

5-HT1A and 5-HT2 20 receptor display a therapeutic benefit. 9) Use of

pol ynmorph A _of flibanserin_ 1 according to one of claing 1, 2 or 6 for
preparing a®hedi /¥aResH agesrding inglpinyd LNErEgZedIR thatdhealing Isqandusied 4Qi on,
schi zophreni a, Rsbdat 18 einuten e ebyyt 12| rewps.di st ur bances, sexual and nental

25 di sorders and age associ ated nenory inpairnment. 10) Pharmaceuti cal
conpositions conprising as an actjve ingredi ent c{))r?glg nmor ph A  of flibanserin

| accordi ng6t o yrgerrdy A philibansesingl obfatpgblegesor YEHARIFS 31®a-h one or
nore pharmaceutical carriers, diluents or excipients. 30
7) Polymorph A of flibanserin 1 according fo 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 ot 6 for
preparing a medicament for treating diseases in which the use of therapeutic..
effective amounts of compounds displaying affinity for the 5-HT 14 and 5-HT,-

20 receptor display a therapeutic benefit. S

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.
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