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(57) Abstract: This invention relates to the polymorph A of flibanserin (1), to a technical process for the preparation thereof, as
well as to the use thereof for preparing medicaments,




St abl e pol ynorph of flibanserin, technical process for its preparation and
the wuse thereof for preparing nedi canents The invention relates to the
pol ymorph A of flibanserin, to a technical process for the 51@ @paraj on
thereof, as well as to the use thereof for preparing nedi canents.

Background of the invention The conpound
1-[2-(4- (3-trifluoronet hyl yprpOR/dP4OR9aA - 1Hlll!llllllllﬂlllﬂﬂlllllﬂl]ﬂllﬂllIIﬁHIItIIIIIIIMIﬂﬂIIHPIHIIIHIIkE 4

benzimd =
i n European 10 Pat ent |cat|on EP- A- 526434 and has t he follomnng

cheri cal st i m'wg;\%%f SRt S T
5- HT2- receptﬁf ATk bateh BB EE, B @f@m%A 10, ST APENT b & Rt £ 6F e

t r eat ment okwamuaml e, YN, O, TAL Seases, for |nstance depreSS|on

schi zophrghi Par ki nson, anxiety, sleep disturbances, sexual and nental
d|sordersaaqd;@g@maggggbghgd menory inpairnment. A certain phamaceuti ca
activity is of course the basic prerequisite to be fulfilled by a 20
pharmaceutically active agent before same is approved as a nedi canent. on
the market. However, there are a variety of additional requirenents a
pharmaceutically active agent has to conply with. These requirenents are
based on various paraneters which are connected with the nature of the
active substance itself. Wthout being restrictive, exanples of these
paranmeters are the stability of the active 25 agent under various
environmental conditions, its stability during production of the

phar maceutical formulation and the stability of the active agent in the
final medi cament conpositions. The pharmaceutically active substance used
for preparing the pharmaceutical conpositions should be as pure as
possible and its stability in long-term storage nust be guaranteed under
various environnmental 30 conditions. This is absolutely essential to
prevent the use of pharmaceutical conpositions which contain, in addition
to the actual active substance, breakdown products thereof, for exanple.
In such cases the content of active substance in the nedicanent m ght be
| ess than that specified. 1 3 OCT 2004 WD 03/014079 PCT/ EP02/ 08466 2

Uni formdistribution of the nedicanent in the fornulation is a critical
factor,




particularly when the nedi canent has to be given in | ow doses. To ensure
uni form distribution, the particle size of the. active substance can be
reduced to a suitable level, e.g. by grinding. Since breakdomm of the
pharmaceutically active substance as 5 a side effect of th%fﬁﬁrﬂﬁing (or
m croni si ngwohadpikd be avoided as far as possible, in spd@embpdhie hard
conditions required during the process, it is absolutely essential that
the active substance shoul d be highly stable throughout the grinding

process. Onky,, y}ﬁ?@mfvfﬁ Eﬁé{hﬁt a@&ﬁmbﬁr .%eb&s%ﬁﬂ& loYeSaraboR Hidrinag the

gri ndi ng process P 0SSl roduce a eneous phar maceut i cal
fornul ati on which al ways &§Rtt f‘i‘fgpﬁetﬁ’aslﬂgdp? 'gaﬁlfn’gﬁnt of active

substance in reproduci bl e manner. Another problemwhich may arise. in. the

grindi ng p&?\gqﬁ\%n@g.ﬁ rHhR83 Entgpihﬁo AA ambaMrn%wdhﬁ@ar ﬁ:%es& Ry 1S

th 1 f
of 1 hgpgﬁyﬁ%ﬂ%&lﬁoﬁ#@f%ﬁ% e todd uss faatpat i aﬁeeear'eamﬂ@car%efﬁereyigﬁ ohous

changes, to a change in the anorphous configuration or to a change in the

crystal lattice. Si nce the phariaggc Lh& tth‘éqﬁvérﬁr}SnOf a phar maceut i cal
formul ati on requires hﬁ sane

t
crystal | i ndhesopHsd gyl [2t(Hé3§t'f&l§ir¢m?uj’yhl?ﬂﬁrbfp8ﬁ§Fetzr"E%‘VQF’ h\tﬂﬁé %Biawﬁﬁt e
active subgkpfigfdaN-g-dhellfiibahsdrin) i diselgsnt inrfeau of itsreydrectiloddrirt Elumppam nt of
Vi ew as e .S I t stance is
al so |nﬁ§BtFl fﬁté%???%ﬂgﬁ“a‘ﬁgﬁ“’“‘“?ﬁég? a?rdﬁﬂ%t ?cgﬁg‘}"@é %él%lesl'rt'\r(nl%tntﬁﬁg the shel f.
life of the particular ,nedicanent; the shelf life is the length of tine
during which the nedi cament n be admnistered without any risk. High
stability of a medicanent ip{the abovenentioned 25F, pharnaceutical
conposi tions under vari ot stigrage co I ons therefore an additional
advantage for both the patie ?%q_w@d%ﬂuf 7 er. Apart fromthe
requi renents indicated .\.@ it shogld g8 ly borne in mnd 'that
any change to the solid § g of a ph ceut conposition which is
capabl e 30 of inproving its”physical and chem cal stghiHCty gives a
significant advantage over |ess stable forns of the sane nedi canent: The

aimof the invention is thus to provide a new, stable crystalline form of
the conpoufibahsarivesiomsi affiniyifenthedell §1.t ansl %ﬁTrzﬁg'eﬁFttOfr ddethesefor 8 i nposed on

35 phar nRCqibinfid theRffel€ ageil F61aRE @B alfe RN bl afiet) Gflilstised, far Metan2e04
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
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.



2a Summary of Invention Accordingly, in a first aspect of the present
invention, there is provided a crystalline polynmorph A (formA) of

flibanserin 1, N 1 having an endotherm ¢ nmaxi rum at 161C whi ch occurs
during thernmal analysis wusing DSC. In a second aspect of 1théCor #@8ent

i nvention, tRgy@elfmmdrovided a flibanserin 1 conprising ?»%"rlﬁ‘}ﬁ/oﬁ'k%d osed
in the first aspect of the invention. In a third aspect o e present

invention, there is provided a process for, the technical preparation of

fli banser| n 1 according.to the first or sé&cond aspects of the [present
i nvention, NUsifemydigkibEtien ettheqmediegment in the fogpulatiorrisiasiticaldarct
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10 specified amount of active substance in reproducible man_ner

Another problem which may atise.in the grinding process for preparing the desired
pharmaceutical formulation is the input of energy caused by this process and the
stress on the surface of the crystals. This may in certain circumstances lead to
15 polymorphous changes, 1o a change in the amorphous configuration or to a change
in the crystal lattice. Since the pharmaceutical quality of a pharmaceutical
formulation requires that the active substance should always have the same
. crystalline morphology, the stability and properties of the crystalline acttve substance
- .dre subjectto stnngent requ:rements from this point of view as well.
20 - -
The stability of a pharmaceutically active subs;f'ar!ce is also imporiant in
pharmaceutical compositions. for determining 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 stability 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
. -compound flibanserin which meets t_he stringent requirements imposed on
.35 pharmaceutically active substances as mentioned above.



In a fourth aspect of the present invention, there is provided a pol ynorph
A of flibanserin 1 obtainable according to the process di stBaggdhn the
third aspect of the present inventionsgnd enbodi nents thereof. In % fifth
aspect of the present invention, there is provided a pol ynorph A of
flibanserin 1 according to one unirharyfof rskntiggecond or fourth aspects of

the |nvent|R or&ﬁ’ig%ﬁfﬁ’sﬁg@p gtf\h%no‘?%ent {noerﬂloﬁ' %\ ?%Ptﬁ}?&egansrggglhh) esent

i nvention, rrn

accor di ng t%°>6ﬂ%rp ﬁ&‘ﬂ@'#‘)? ané‘:é?fblrd or fourth aspects of the invention
for preparing a nedi canent fojr treating diseases in which the use of
therapeutic effective amoungs of conpounds displaying affinity for the

5- HT1A and 5- HT2- recepHRIr i splay a therapeutl 'ﬁeneflt In a seventh
aspect of the present inve A\t her ed a use of polynorph A of
flibanserin 1 according te -f of fir ognd or fourth aspects of
the invention for prep @ gating a di sease sel ected
from depression, schizophrghi a, Parkinson, anxiety, sleep disturbances,
sexual and nental disorders and age associated nenoty inpairnent. In an

ei ghth aspgelyi faﬁ&?doﬂte%ﬁ%ailﬁﬁﬁt% 18'c \Fvngh%c rgdﬁhrfoothgﬁlq%\gpt vyl ceuti cal
conpositions c active i ngredien i banserin
1 accordi n‘ﬂf"l ngﬁe fi rst second or fourth aspects of the i nvention
optionally in adm xture vvlth one or nore pharmaceutical carriers, diluents

or exci pi enh%,séesﬁ@htp%t Qﬁﬁ@bté%bhﬂﬁvé?ﬁuoﬁ hﬁeﬂewsmdea asfht;a%émpgg;ryrb plhlt C“?i -

been found that th anser |
fulfils theP&y ﬁlnlgg hRd ﬁ?@‘ﬁ?t’ﬁh‘@ﬁfﬁgﬁﬁ’%e HoRdVeiET2004 WO 031014079
PCT/ EP0O2/ 08466 3 Moreover it has been found that, depending on the choice

]gf cogdl ti aRs tW‘rldi 85peredr the provpl iheshtios thei ié b@v%atatttﬁéd:e%s%rtftél baan]eHA n tge
ree base ations, . po s A an
L °E P2 SR bRl B AbaflR kb YL st B R MR

del i ber ateIRfe?ﬁ'rthM%e’tPrby a suitable choice of the process conditions used
in the manufacturing process. g

(’é{*—c@ Fa

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




Surprisingly, it has been found that polynorph A, which can be obtained in
crystalline 10 form by choosing specific reaction conditiohg,ggmeefs the
stringent requirenments nentioned abovejsgnd thus solves the probl emon which
the present invention is based. Accordingly the present invention relates
to pol ynor phas arid that ih arseesndreactionl stemthplanfin® brotddiihgareibi Ris deavbar act er i sed

by a neltin L1 gggrm ; (determ ned via DSC, heating rate 10
K/imn). 15 %‘oqtéihgéapbﬁé ﬂ t C(?ng’ingﬁ%t abl e nodification of flibanserin
di splays a nelting point of about 120C (determ ned via DSC, heating rate

10 K/ m n). Mfmeassbquivhentof file dBoceshoiive réadtibh ef 2 witbi3lraybeincheiuctetiataef f ect s

-of for i nsiapemuiRianiecasiseser ess produced by grinding, polynmorph A
turned out to fulfill the aforenmentioned stability requirenments. 20

Accordi ng to anot her aspect, the present invention relates to a process for
the manuf atanoéhesembotinent phinga pufcess.iheatingmay be ondustad fonabaddPe. The
process acc@irikdido abeutt ehdupyentors is illustrated in diagraml. HCF3 N 1
R 2 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

sol vent to INebiguit aspedt Af the prrseqt ipvgntirndBaks is provided paenerpb et i ng gr oup.
The pr ot ect flibgnsgrin U mbtesiedblaraycobdingittythebrddees gisolugsd i the third.aspdtthf 3 1 3 OCT

2004 WO 03@%@%&n?ﬂérﬁ@ﬁ%{ng%ﬁ%d%erﬁ?m&%f.y used to protect the am no

function. es 1 nc e groups selecte

In a fifth aspect of the present invention, there is provided a polymorph A of
flibanserin 1 according to one of the first, second or fourth aspects of the invention
for use as a medicament.

In a sixth 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 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.




fromal kyl, substituted al kyl, heterosubstituted al kyl, unsaturated al kyl,
al kyl substituted heteroatons, substituted or unsubstituted phenyl,
substituted or unsubstituted benzyl, alkyl oxycarbonyl groups and

aryl oxycarbonyl groups. Preferred 5 protecting groups are!SeP&ct@d from
butyl, 1,1-gbrhsnylmethyl, methoxymethyl, benzyl oxynmet hydopepazinsiss
trichl oroet hoxynet hyl, pyrrolidinonethyl, cyanonethyl, pival oyl oxynethyl,
allyl, 2-propenyl, t-butyldinmethylsilyl,,nethoxy, thionethyl, 4-

met hoxyphenyl , benzyl, 4-nethoxybenzyl, %,4-dinethoxybenzy|,-2-nitrobenzy|,
t- butoxycarbonyl, benzyl oxycarbonyl, phenoxy carbonyl,

4- chl or 0- phgneenEs ;HRMEen fGudd ihaittd @fyardheltylof conditionywhich@aylbeand

phm .
From 1+ but angtes SRer 37RbG SR oy BB FE el S Boafh A IR eifafifbony

phenoxycar bwmdjfications, popipphyAandd. | atter being nost preferred. X in 3
represengs a |l eaving group selected fromchlorine, bromne, iodine,

nmet hanesul phonat e, trifl.uoronet hanesul nat e or._par t.ol uenesul.nhonat e.
P ef or ol y b sendbin (i e iRRER BIRBR < an R forpird Bl FARR ALY
pr ef err ed. aSuitablelahoipelof éhe pragees sendigansdugedomiveranufaghuingdirecessd m xt ur es

of water with al cohols, polar aprotic solvents and m xtures thereof with
water. Preferred,solvents e | ected fromthe,gro caonsi st.i n f.

di met hy| 1 oRHERASTION. i hAstrRpraating T olymaraify e candis dilied i Ffgtatine
di oxane, 70 mioriaiy thoasingespEicifizCrenstir apditios, madtsithe stringenbfequitementssever al
of the af Omﬂﬁhé@agﬁé&%aﬁn&%owe%hne PRSLREm oRIvAkieh brROpieebMaRNehtiBh & t hose

bei ng readi| cible with water, Preferahl m xture.Qf water with one
of {he o coRuS Rerardnab hepfuol Pt apinpSlyBotiuh of Bbalet ol ent O
In a pref ePodenapbddofriiransarimiixcharectefisavhbya reelting poipt ofpabmait 16$°Gised  as
the sol Vem(detl?ﬁp@&?% lb'§@9hé?c¥1%%t@{b th'ﬁ?r: metal - or alkaline earth netal

25 carbonate o rthrum sodiu pot assi u cal cium such as sodi um
carbonat’®, |ithium carbonate, potassium carbonate, calcium carbonate and
pr ef er abl y Robtnaph Btheclesh stadleemotificatorab&ibgressinllisplays aigeltingepdintdi ogen
carbonat es Jgbud {30°CYBbicRAMNCHYIADEC; RBRARPHEM 0 RIRAA| WHeYead hSlyRbig s Mt al -
or al kaline earth netal grom d of lLithium sodi um,6 potassi um

magnesi um SBWE ISy BPAPERSISTECS AioHTRAare EEaneY s Sdied by

hydr oxi de, "grindiihgLpohrpdipbxA tleneat dutml folfili thdgidremecteoned sSdlulith odquiremands.er

may al sg,be used. Most preferred base is sodi um hydroxide. The base is
preferabe added in form of itﬁwra ueoys sol.utiaon greferably ipn form of

concent r at é¥CAGIHiganotsT @EPeHs PSIUAMANEOD Felalss R A RaPeSer h6t ween 30 -
50% wei ght hwvsiufaaturelof palymorph A of flibanserin in technical scale. The process according

to the inventon is iflustrated in diagram 1.

H CF,
N X
T - OO0 —
I\{
R

2 3
0

HN’«N CFs
\n__/ :

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 1i:



preferred enbodi nent aqueous sodi um hydroxi de solution in a concentration

of 35 about 45% wei ght/volune is used The conpounds 2 and 3 are introduced
into the reaction in a nolar ratio of between 1:1 to 1:2, preferably in a
mol ar ratio of between 1:1.1 to 1:1.5 1 3 OCT 2004 WO OB33MCI07004

PCT/ EPO2/ 0848@3/¢40/8S nentioned herei nbefore a m xture of =Y

| sopropanol iIs used as a preferred solvent m xture for the conduction of

the process according to the invention. In this solvent mxture the

wei ght-ratio of water to isopropanol in fhe preferred solvent mxture is

bet ween 10:cbmmenly used ippwignt dicamig fuottivre EXx8mplawidci8dd gramstsebetarr 5

D o or abl y ToraR SubsAIEd BG, oo SRstRliod BB MREHGrAR o Ayl e i3l vent
m xture ar ésuaggH.e(}lﬁ%#tﬁroaéqrggeﬁui’ﬁtgué%d'l@H@%&”t?ﬂéﬁ\e@&!cF'i?tb?‘itqtéd €bnduct ed

usi ng aquedtisubgiiluten beyayloziklexycsdbartyl groupa aadcoyiogyuartadrybgroaps. dtreferredi5 %
wei ght/ vgl \FBteffind §Rupa e sElieted®on?buif 1641}{3 hegylg.h%h%rﬁ%dtﬁaxyrﬂétﬁy?r ably 0.2

- 1.0 kg, parti.cular referred 0.3 -70.6 0 orenment  oned

Sodi um by avERaar b Blerlaredfean el Pialiiaeth e, i ng 2, 3
and Ithe baslivalmylm)twieilhyirdl’ﬂarf:t-pmpedyf_sﬁ!bﬂtalﬂlmethplbihé,nheﬁlwxprtbibefeﬂt;ll,)a-hea_t ed to
at east r | 1a: sin a
range of 5@%\*/\18%%?%8@ B%ﬁ’%){l},gﬂg%i i 8 gl’r%’&]gllrﬁ‘fqﬂg;%b%{a\% Iﬁﬁﬁ@%ﬂ irz)g’uq'arl y
preferred iRXYCERORY, BemrvoyserReay. phenoxyserbonyk 4redereriienaxyaarbanyi, 4-

heat ed ab triteo-phemorsnaibongld mbbhdxgomeoayiemd dthoxyebbonyll Andngthes the about 12

for about - 35-ienenproteefghoups ot SubA8a fofh eyl Jund E?@Bgﬁfe?éﬁilﬁy
heated at tReNEREERMW: hesayiesicatoayPbesexycatemy! axl 2ppmmvhitalieter 20
Subsequent Ibgiigheopt mofetddy X igrbupresétsa kavied. grobp stlaayd ions eRdiihé 0Ns
CERen o SORHELTE, el BlEFANERSSUBIRIORFEE™™Y L o
an appr dpr itgenesiRlianste. Faetprathy Xgipnotasashierine beamipe cs igsling chlodae deinan
aqueous HBmodtprefased RSuisabletshiveyitan hosylectert fiGeneated Oattbhold faﬁ?imlﬁm%resusi i
oo EIIAEPRIIRIRIS DO olbyC B SR oy RS 7
t - but oxycarBetepedisolvents #e selesdsrbiomdhe ofisrreisting szagmﬁjbylfqmnaaﬁd,HBr . In
dimethylsulfoxid, acetonitrile, tetrahydrofurane, dioxane, methanol, ethano} o
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.



case R denotes 2-propenyl, the particularly preferred protective group
according to the invention, cleavage of Ris 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 m ner &l0Cdcpogs

preferably {p ¢36is670S€l ected fromthe group consisting of oM ¢ acid,
hydr ochl ori c aci d‘ and sulfuric acid, nore preferably hydrpoég%}ﬁ%)?%&maci d.

Hydrochloric acid can be added in gaseous formor in formof its aqueous
solutions, the addition of aqueous solutions being preferred. Partjicularly
preferred As menfiongddiersipheiare d iy piovater and Boporrarls eed 88 aqBRteERar at ed
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present i nxqeghl o.n%%el ates to flibanserin polynorph A obtainable via the

met hod des &Y458ve. The fol | owi ng exanpl e of synthesis sefves to
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20 Subsequently the-protective group R is cleaved. The cleaving conditions depend on
the choice of group R. i R denotes for instance benzyl, cleavage is conducted via
hydrogenation in acetic acid in the presence 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



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-trifluoromet hyl ) phenyl]-4-(2-cl oroethyl)piperazin afed 8RRr¥d in a
react or w tWoa59201g9 of water and 200 kg of aqueous Sodi worbpdseiésdde 45%
25 Under stirring 169.2 kg of

1- (2-propenyl)-1, 3-di hydro- benzi m dazol - gHone, 780 kg of isopropanol,
2000 kg of water and 220 k_? of agueous Sodi um'l—?/dr oxi de 45% are added. The
reaction nitRipeeatyre di@keut7q o99%: BBt A6, Wgiasrbly abpittein r&i%e @f the
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resul ting ndixiingtn. SpieabRg HEERIdUSE tHUd StaiHild dan: QabREAN R dnatheET 2004
PCT/ EP02/ 0846

. 7,. reflu he, pbt ai ned.sol.uti.on ig filtered t he
fitrate | PEBietnt S Pairopbecald B bhie oot EvelliEatiietes
for about 11 froor fror BiStandecacetbre. precipitate solid is isolated by
filtration and dried at 55C for at |east 12 hours. The final yield is 280
kg of pure flibanserin pol rph A 5 i oned herein before .
£ i bansel riOBb RS Bhie RIESe Bieation oia o DASReT BmePh PRITSb¥iRing
Cal ori met r ythe nibogdedcribedpboee.ur e determined for polynorph A is about 161
C. For the characterization via DSC a Mettler TA 3000 System

The following example of synthesis serves to illustrate a method of preparing
polymorph A of flibanserin. It is to be regarded only as a possible method described
20 -by.way of example, without restricting the invention to its contents. ..

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 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



equi pped 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
characteri sed by powder x-ray diffractonetry. The x-ray powder diffraction
pattern for polynorph A was obtained according to the fol 11ai00Y 2004
condi ti ons:whBs@eA> 30 35 Equi prent: Philips PW 1800110 qichkfdrabdseiset er
equi pped with a digital mcrovax 2000. Setting paraneters: X-ray Type
tube: Cu (long fine focus) Wavel enghts (4): Kal = 1.54060 A Ka2 = 1. 54439 A
Intensity ratio (a2l al):0.500 Start angle &2 000 End angle [ 2e] : 60. 000
Step size Mgk e obtaiags solwticnds Alersy %’]‘d ﬂ?%fL a3 65 qependrted BY: cont i nuous
M 3' Hugw geﬂktullqtbnwﬁbhe&pfé@amimmmemledtfbpamdt hhdup0-FPeakhdase .
wi dt I | r i g
vol t age AR bds Q&Q'méﬁ}%g’@%fﬁﬂ%ﬁi%%v%fﬁ%ﬁ%ﬁﬁ%ﬁ Pours!
PCT/ EP02/ OB final yield is 280 kg of pure flibanserin polymorph A

5

As mentioned hereinbefore flibanserin polymorph A was characterised by DSC
(Differantial Scanning Calorimetry). The peak temperature determined for polymorph
A is about 161°C. For the characterization via DSC a Mettler TA 3000 System
equipped with TC 10-A processor and DSC 20 cell was applied. The heating rate

10 was 10 K/min.

The flibanserin polymorph A was additionally characterised by powder x-ray
diffractometry. The x-ray powder diffraction pattern for polymorph A was obtained
according to the following conditions:

15 :
Equipment: Philips PW 1800/10 diffractometer equipped with a digital
microvax 2000.
Setting parameters: X-ray .o
20 : ; Type tube: Cu (long fine focus)
Wavelenghts (1): Kgi = 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



8 The powder x-ray diffraction pattern obtained for polynorph Ais
illustrated in figure 1. The appropiate values are collected in table 1.
Tabl e 1: 5 Angl ed-val ued-val uePeak w dt hPeak intBack. intRel. intSignif.
[2(r)]al [Ala 2 [A][20][counts] [counts] [% 13 0CT 2004

5.19516. 996 §30R31R0. 9608690. 11. 05 9. 0459. 76899. 79310. 10Q3545d2/a%s2 7

9. 3359. 46609. 48960. 080114981. 60. 88 10. 0258. 81608. 83790. 1404001005. 57. 18

10. 5958. 34308. 36370. 140204102- 2. 83. 46 118 2907. 83097. 85030. 1404671046. 46. 91
13. 2256. 68916. 70580. 1805481127. 513. 10 147 5956. 06426. 07930. 1804041215. 59. 17
15. 4605. 72888 peavdieox1adifigection patigmeobigined for polymorph A is illusirated in figure

16. 6555. 318.551:1@%%@&)&&@5&15&3@79 BdibctA in table 1.

17.0855. 18565. 19850. 100134713218. 42. 78

17.2855. 12605. 13880. 060139913519. 12. 26

17. 4205. 08665!e05920. 100120413516. 54. 71

18. 1404. 88634. 89840. 180104313914. 313. 14

18. 6504. 753%h {65604 ¢40d 06 3hri et Oaﬁklwidth Peak int Back.int Rel.int Signif.

19. 1404. 63324 54470. 1407310144.100. 7
19. 8204. 475%3&@9@%1;@@&@@19. 69.:}%22(;] [counts] [counts]  [%]

20. 0804. 41841198 9405180654021.0993. 92 .96 8 69 0.1 1.05

20. 3854. 353 38 65 6. 32

21.2154. 184%?%84989'?@%%69%]4% 5. 73’@ 8904. 05704. 08900. 2087731584 63. 09
22.6303. 9253533485709.3800 27 P 57 4. @ 14 - 98 1.6 0.88

23. 2103. 82916.0238608.8263 84 BAREV%63. 39.240 3553.469163. 660Y0. 066272516985. 31. 16

24.6103. 614445543403 348554Q 146418 41 6.0 204 102 2.8 346

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



24.9953. 55963. 56840. 1005291747. 21. 01 25. 2603. 52283. 53160. 1205571747. 63. 02
26. 5753. 35143. 35970, 240242118233, 142. 58 |

27. 1553, 28113. 28930, 1406761859, 21. 32 27. 3103. 26293. 27100 %0076718510.52.75
27.8653. 19913, 20710. 1204201885. 71. 08 28. 2103. 16083. 16860 $0¥148%49020. 10. 79
13 OCT 20 014079 PCT/ EP02/ 08466 9 '
28.3253.143%%&%%%%@.140178919024.54.41 PCT/ERQ2108466

28. 6503. 11323. 12100. 180120419016 511. 65

29. 5203. 02343, 03090. 220101119613, 815. 74 9

30. 2502. 95212888640 3 MAZ91 6015601 . 2203101052, TAEO2. S8100. 36QAIR2043.48. 14

gé.gggg.ggggggggagg<§@Q§§Z$gﬁ@4@o.2203%03502.ﬁgﬁ12.72@Qp.12qg§y210§Lg§.01
33:6402:6620%9%%@60?%%%%642%égb§i.450%%98802f§5612.57%%b.206@6&222§i§i.04
35. 2752. 54223036860, 29520922945944. 8403600552, 48902, 49B@0. 2802022282.283. 78
36. 9102. 433324 43830.8204P9234030. 9003%01602. 43752. 42 o.12qg%6234§jgz.14
37.6802.3853§1§B%207é%%§g02§§§.gl.58 33.4352.%8 12. 28880. 2804492466 '1T2. 67
39. 6752. 26982127850. 62465920, 8204803252, 33972 24890, 160%-6202509610. 95
40. 9302. 203132.266860. 2 2661802335262. 6604204452, 23692. 18280. 2408222565,042. 65
41.9902. 149933 $5§20.A20HB825%541. 3194306702, 722, 12330. 1604282625, 91. 45

IN

33.640 26620 2.6686 0.100 404 216 5.5 1.45
34.880 25701 2.5765 0.200 202 222 2.8 1.04
35275 25422 2.5486 0.240 299 225 4.1 4.84
36.0565 24890 24952 0.280 202 228 2.8 3.78
36.910 24333 24393 0.320 169 234 2.3 0.90
37.160 24175 2.4235 0.120 216 234 3.0 2.14
37.680 238563 2.3912 0.240 240 237 3.3 1.58
39.435 22831 2.2888 0.280 449 246 6.1 2.67
39.675 22698 2.2755 0.080 396 246 54 0.82
40.325 22347 2.2403 0.160° 520 250 71 0.95
40930 22031 2.2086 0.120 480 253 6.6 2.66
41445 21769  2.1823 0.240 - 372 256 5.1 2.65
41.990 21499 2.1552 0.120 538 258 7.4 1.31
42.670 21172 21225 0.160 428 262 5.9 1.45
43.145 20950 2.1002 0.120 433 266 5.9 1.50
44190 2.0478  2.0529 0.160 376 269 5.1 0.89
46.095 19675 1.9724 0.160 279 279 3.8 0.86
46.510 1.9509  1.9558 0.240 310 282 4.2 0.87
48.305 1.8826  1.8872 0.200 506 - 202 6.9 2.06
48.800 1.8610 1.8657 0.240 615 296 . 8.4 1.67
50.330 1.8115  1.8160 0.160 437 303 6.0 173
51.035 1.7881  1.7925 0.080 416 306 5.7 0.93
53.550 1.7099 1.7141 0.480 177 317 2.4 2.84
94.500 16823 1.6865 0.400 130 324 1.8 1.37
55.420 1.6565  1.6606 0.320 130 328 1.8 1.72
56.220 1.6348 1.6389 0.320 121 331 1.7 0.87
56.770 16203 1.6243 0.240 142 335 1.8 1.59
57405 1.6039 1.6079 0.240 112 339 1.5 1.19
58.500 1.5764  1.5804 0.240 67 342 0.9 1.57
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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
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preferred. atministatdn Gibahserinfpdyraomh A hidydrsiacoporidd ints {He ddnvantidigil
observed r : nee I r i-sie i r S
acquired, m@%giﬁg}%{j‘éﬁ%%leﬁ& %%'F’b%@agrr ?g{é&%?'gﬁ'gﬁﬁ %rhﬁr{)s@[cﬁq-ﬂsﬂ,}fgy"gal |y
and drug i rfdGeWie.-be pyeyemed dha f%r“vw'%y}%fpnem rectal. garergersh admpistetion /0108466
11  conbiondgor nasadinhatayiani preferteat formp inchideslfbiyeamable) capsiied iaBlkts, cdBfhd
psychogen, tgaesugﬁ@gmys éz?p% TtHrﬁéMd rtn&aatl gﬁn% of the present invention there
e phér Ceutl e conp S

are provid rneg ) JNPOSI tions™ cohprising as an active
i ngr edi ent 19 divg diaradisal Mgy PEINGRIporataddniexeinients ercasierssenvigntionally
phar naceut iusel ic phaineiceuticdl ¢enipdsition€ ¥etphE TosSexdnisle HAR ARGAIG A Abctose,

convent | ondlcini MRBRS Sl PR e BORT AT e SR BR BTl i o1
The conp8siRdhwhniayrolidgne, wemirmteetiqgliceridewel ielly paidg, bezaiconiumphlerider
oral, rectaodiupaphtdphiatd , BOTANpSIys@bERIBMMTheGohosivaglard aa\aérﬁédgéya'siy
preferred fo/falclGh HH850d MitsCEAIPLSsade i beity abAREE S suih Shgle dose
of the active ingredient. Each-dosage unit may conveniently contain from 0,01 mg to
100 mg, preferably from 0,1 to 50 mg.



tabl ets, anpoul es, suppositories and nasal spray. The active ingredient may
be incorporated in excipients or carriers conventionally wused in
pharmaceutical conpositions such as, for exanple, talc, arabic gum

| actose, gelatine, nmagnesium stearate, corn starch, acqlgo@6T dnon
acqueous VeRbekBmeeld Pol yvynil pyrrolidone, sem synthetig-@phsgiitdes of
fatty acids, benzal conium chloride, sodium phosphate, EDTA, polysorbate
80. The conpositions are advantageously12fornulated in dosage units, each
dosage unit being adapted to supply a sifngle dose of the active

i ngredi ent. Each-:dosage unit may cBateidatms contain fromo0,01 nmy to- 100
ng, preferably fromO,1 to 50 ng. 1 3 OCT 2004 WO 03/014079

PCT/ EPO2/ 08466 Pat ent. Cl ai | ol ynorph A (form A) of
f1ibanserin’1, é:ZrYStﬂlﬁW H%lyglﬁrpg{%gg)ﬁ%l%#@itﬂ Qﬁﬁﬁnniat 161C whi ch occurs
during thermal analysis using DSC. 10 2) Flibanserin 1 conprising formA
according to claiml1l. 3) Proce for the technical preparation of
flibanserin 1 according to clafkm1l or 2, | 15 characﬁgrized inthat in a
first reaction step a benzitf}da ne 2 NI R2Z whherein R denotes a
suitable am no protecting griup/iIs xeactfed Wt pi perazine 3 X---\- NN

3 20 wherein X is a leavi oup se B'Qt ed, orine, brom ne, iodine,

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,

O

g cr,
O
./

1

15 characterized in that in a first reaction step a benzimidazolone 2

H
N
=
N
' R

2

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

piperazine 3
CF,
x £ \
n_/

3

20 wherein X is a leaving group selected from chlorine, bromine, iodine,
methanesulphonate, trifluoromethanesulphonate and para-foluenesulphonate,




met hanesul phonate, trifluoromethanesul phonate and para-tol uenesul phonate, 1
3 OCT 2004 WO 03/014079 PCT/ EP0O2/08466 13 in a suitable solvent selected
fromwater, alcohols, mxtures of water with alcohols, polar aprotic

sol vents and m'xtures thereof with water in presence of 3 ggrtmp e base
and that in F reaction step the am no protecting g!;@ll,lﬁ,olegdeS cl eaved
under suitable cleaving conditions. 5 4) Process according to clarm 3,
charcterized in that the reaction of 2 V\ié:h 3 is conducted at a
tenperature of at |east 50C - 5) Process cording to claim4, characterized
in that heating ihs sugablectbent selected Tabrowate aicohnissmixduresaitwater imithr s.  6)

Pol ymor ph A of f%xté}%ﬁeﬁmé}é profd %IU@% ﬁné‘ﬁﬁﬁ[:?ﬂsrtﬁelte%f@ﬂﬁm%fcer% lrégfénéeb@ 5.
7) Pol ynorph A o Fﬂaglserl n ‘b ﬂccor Hﬂ

use as'a 15 medt ¥4 angsBapi e Jﬁ%cfﬁnﬁeﬂ iHeHBE profe R R BHR T ng
to one of clai neR I cl@aved Lmdfeosu:tqhi@fj&awngcandmms;arrent for treating

di seases gn V\/m ch the use of therapeutlc ef fective anobunts of conpounds

dlsplaylng ffinity for th tor .displa X
t her apeut i c*benetPre 3595)0':95‘@”%?0'_%6'@ Ctﬁ”%ﬁdz‘f‘lt{‘?}gtﬁ‘gé‘?qcﬂo’i O;Eéaﬁﬁ'@ B9 to
one of clains 1,cdandocted at atempeepaeiaigt kasesd°€Canent for treating a di sease

sel eceted from depression, schizophrenia, Parkinson, anxiety, sleep

di sturbances, sexual and nental 25 disorders and a associ at.ed nenory

i npai r ment . D10) FIREPIRREGIFIRGIO ¢/8) 6s?h%f%ﬂ§f'%?6‘dﬁﬁh%fgfﬁ@t'%'Sé??"QH?fPOéO"

i ngredi eny pol yrabgub 1@ mindtes ko bbmstel?i oukrs.according to one of clains 1, 2 or
6 optionally in adm xture wth one or nore pharmaceutical carriers,

di l uents or _excipients. 30 . . . .
olymorph A of flibanserin 1 obtainable according to one of claims 3 to 5.

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 4 and 5~ HTg-

20 receptor display a therapeutic benefit. :

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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