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Stable polymorph of filbanserin, tachnical process for Its preparation and the
use thereof for preparing medicaments

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

Backaround of tha | i -
The compound 1-[2-(4-(3-triflucromethyl-phenyi)piperazin-1-yl)ethyl}-2,3-dihydro-1H-
benzimidazol-2-one (fibaneerin) Is disclosed in form of its hydrochlorid In European
Patent Application EP-A-526434 and has the following chemical structure;

o o
Keiacacie

Fllbanserin shows affinity for the 5-HT A and 5-HTz-receptor. It is therafore a
promising therapeutic agent for the treatment of a variety of diseases, for instance
depression, schizophrenia, Parkinson, anxety, sleep disturbances, sexual and
mental disorders and age assoclated memory impalment.

A certain phamaceutical activity is of course the basic prerequisite to be fulfilled by a
pharmaceutically active agent before same is approved as a medicament on the
market. However, there are a varlety of additional requirements a pharmaceutically
active agent has to comply with. These requirements are based on various
parameters which are connectad with the nature of the active substance itself.
Without being restrictive, examples of these parameters are the stability of the active
agent under various environmental conditions, Its stabliity during production of the
pharmaceutical formulation and the stabliity of the active agent In the final
medicament compoeitions. The phamacsutically 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
conditions. This [s absolutsly essential to prevent the use of pharmaceutical
compositions which contaln, 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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Unlform distribution of the medicament In the formulation Is a critlcal factor,
particularly when the medicament has to be glven In low doses. To ensure uniform
distributlon, the particle size of the active substance can be reduced fo a suitable
level, a.g. by grinding. Since breakdown of the pharmacsutically active substance as
a slde effect of the grinding (or micronising) has to be avolded as far as possible, In
spite of the hard conditions required during the process, it is absolutely essential that
the active substance should be highly stable throughout the grinding process. Only if
the active substance Is sufficlently stable during the grinding process is it possible to
produce a homogeneous phamaceutical formulation which always contalns the
specified amount of active substance in reproducible manner.

Another problem which may arise.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 clrcumstances lead to
polymorphous changes, to a change In the amorphous configuration or to a change
In the crystal lattice. Since the pharmaceutical quallty of a pharmaceutical
formulation requires that the active substance should always have the same
crystalline morphology, the stabllity and properties of the crystalline active substance
are subject to stringent requirements from this polnt of view as well.

The stablity of a phannaoeuﬂc'ally active subsihqoe Ia also important In
pharmacsutical composltions for determining the shelf life of the particular
medicament; the shelf life is the length of time during which the medicament can be
administered without any rigk. High stabllity of a medicament in the abovementioned
pharmaceutical compositions under various storage condltions s thersfore 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

of improving Its physical and chemical stability gives a significant advantage over
leas stable forms of the same medicament.

The aim of the Invention le thus to provide a new, stable crystalline form of the
compound filbanserin which meets the stringent requirements Imposed on
phamaceutically active substances as mentioned above.

Detall ription of the Inven
Surprisingly, it has been found that the free base of flibanserin In a specific

polymophic form fulfils the requirements mentionad herelnbefore.
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Moreover it has been found that, depending on the cholce of conditions which can be
applled during the syntheals of filbanserin the free base occurs in different crystalline
modifications, polymorphs A and B.

it has been found that these dtfferent modifications can be dellberately produced by
sultable choice of the process conditions used in the manufacturing process.

Surprisingly, it has been found that polymorph A, which can be obtained In crystalline
10 form by choosing specific reaction conditions, meets the stringent requirements
mentioned above and thus solves the problem on which the present invention is
based. Accordingly the present Invention relates to polymorph A of filbanserin.
Polymorph A of fllbanserin Is characterised by a melting point of about 161°C
(determined via DSC; heating rate 10 K/min).
15
Polymorph B, the less stable modification of filbanserin displays a melting point of
about 120°C (determined via DSC; heating rate 10 K/min). Whereas polymorph B
shows little stablilty under.the affects of for instance mechanical stress produced by
grinding, polymorph A tumed out to fulfill the aforementloned stabillty requirements.

20 .

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 Mustrated In dlagram 1. .

CF,
X
X - OO —
R
2 3
HNi ' cF L] -
O

25 Diagram 1:

The benzimidazolone 2 Is reacted with the plperazine-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 protacting group used may be any of the groups
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commonly used to protect the amino function. Examples include groups selected
from alkyl, subetituted alkyl, hetarosubstituted alkyl, unsaturated alkyl, alkyl
substituted heteroatoms, substituted or unsubstituted phenyi, substituted or
unsubstituted benzyl, alkyloxycarbonyl groups and aryloxycarbonyl groups. Preferred
protecting groups are selected from butyl, 1,1-diphenylmethyi, methoxymethyl,
benzyloxymethyl, frichlorosthaxymethyi, pyrrolidinomethyl, cyanomathyl,
pivaloyloxymethyl, allyl, 2-propenyi, t-butyldimethylsilyl, methoxy, thiorhethyt, 4-
methoxyphenyl, benzyl, 4-methoxybenzyl, 2,4-dimethaxybenzy!, 2-nitrobenzyl, t-
butoxycarbonyl, benzyloxycarbonyl, phenaxy carbonyl, 4-chloro-phenoxycarbonyl, 4~
nitro-phenoxycarbonyl, methoxycarbonyl and ethoxycarbonyl. Among them the
preferred protecting groups are selected from t-butoxycarbonyl, ethoxycarbonyi,
methoxycarbonyl, benzyloxycarbonyl, phenoxycarbonyl and 2-propenyl, the latter
being most preferred. X In 3 represents a leaving group selected from chiorine,
bromine, iodine, methanesulphonate, trifluoromethanesulphonate or para-
toluenesulphonate. Preferably X denotss chiorine, bromine or lodine, chiorine belng
most preferred. Sultable solvents are selectad from water, alcohols and mixtures
of water with alcohols, polar aprotic solvents and mixtures thereof with water.
Preferred solvents are selected from the group conslsting of dimethyiformamid,
dimethyisulfoxid, -acetonltrile, tetrahydrofurane, dioxane, methanol, ethanol
Isopropanaol and mixtures of one or severa! of the aformenetioned solvents with - - .
water. Preferred solvents are those being readlly miscible with water. Preferably,
a mixture of water with one of the alcohols methanol, ethanol or isopropanal Is used
as the solvent. In a preferred embaodiment a mixture of water and Isopropanol is used
as the solvent. The base used may be an alkall metal- or alkaline earth metal
carbonats of [ithium, sodium, potassium, calcium such as sodlum carbonate, lithlum
carbonate, potassium carbonate, calclum 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 jithium,
sodlum, potasslum, magnesium, calcium, but praferably sodium hydroxide,
potassium hydroxide, ifthium hydroxide and calcium hydroxide In alcohols or water
may also be ueed. 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. Ina
preferred embodiment aqueous sodium hydroxide solution In a concentration of
about 45% welght/volume s 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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As mentioned hereinbefore a mixture of water and isopropanol Is used as a preferred
solvent mixture for the conduction of the process according to the Invention. In this
solvent mixture the welght-ratio of water to isopropanol in the preferred solvent
mbxdure Is between 10:1 and 1:1, more preferred between 8:1 and 3:1, particular
preferred between 7:1 and 5:1. Per mol of compound 2 about 2 - 10 kg, preferably
3 - 8 kg, more preferred 4 - 7 kg of the aforementioned solvent mixture are used. Ina
prefermred embodiement the reaction Is conducted using aqueous sodium hydroxide
solution in a concentration of about 45% weight/volume as the base. Per mol of 2
about 0.1 - 1.5 kg, preferably 0.2 - 1.0 kg, particularly preferred 0.3 - 0.8 kg of the
aforementioned sodium hydroxide solution are used. The reaction mbdure containing
2. 3 and the base in the aforementioned sultable solvent is preferably heated to at
least 50°C. In a preferred embodiment the reaction temperature is in a range of
between 60°C to the bolling point of the solvent. Particularly preferred Is a
temperature between 70 - 80°C. The reaction mixture is heated at the aformentioned
temperature for about 10 minutes to about 12 hours, preferably for about 15 minutes
to about 8 hours, more preferably for about 30 minutes to about 3 hours. The

reaction mixture Is preferably heated at the aformentioned temperature for.about 456
to 60 minutes. - - R ‘

Subsequently the-protsctive group R is cleaved. The cleaving conditions depend on -
the cholce of group R. If 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-nitrophenaxycarbonyl it can be cleaved for
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 HC! 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 particutarly
preferred process according to the invention the 2-propeny group Is cleaved by
using a strong mineral acld, preferably an acid selected from the group conalsting of
hydrobromic acld, hydrachloric acid and sulfuric acld, more preferably hydrochloric
acid. Hydrochloric acld can be added in gaseous form or In form of its aqueous
solutions, the addltion of aqueous sclutions being preferred. Particularly preferred Is
the addition of hydrochloric acld In form of its concentrated solutlon (about 36%
welight/volume). Per mol 2 at laast one mol of hydrochloric acld Is to be added.
Preferably the amount of added concentrated hydrochloric acld (36% welght/volume)
per mol 2 Is betwesen 50 - 500g, more prefermed between 80 - 250g. Particularly
preferred about 120 - 160 g of concentrated (36% w/v) aqueous hydrochloric acld
are added per mol 2 used. Additional water can be optionally added. At a



10

15

25

35

WO 037014079 PCT/EP02/08466

8
temperature of about 70 - 90°C about 30 - 70%, preferably about 35 - 60% of the
solvent is removed via distillation. At a temperature of about 60 - 80°C the pH of the
remaining residue is adjusted to about 5 - 9, preferably to about 8 - 8 by addltlon of
aqueous sodlum hydroxide (45% w/v). At a temperature of about 40 - 55°C the pH Is
adjusted to about 8 - 9 by addition of aqueous sodium hydroxide (45% wiv).
Subsequently the mixiure Is cooled to about 20-40°C, preferably about 30-35°C and
centrifuged. The resldue thus obtalned Is washed with about 100 to 750 ml water per
mol Introduced 2, preferably with about 200 to 500, particularily preffered with about
300 to 400 ml water per mol introduced 2 and Isopropanol (about 50 to 250 g per mol
2, preferably about 100 to 200 g per mol 2) and then with water uniil chlorides
elimination. Optionally the product thus obtained can be subjectsd to another
purlfication step. Preferably, said purlflcétlon Is conducted via crystallization of
1 from fror instance acetone.

One aspect of the present invention relates to flibanserin polymorph A obtalnable via
the method descrbed above.

The following example of synthesls serves to iliustrate a method of preparing
polymorph A of flilbanserin. It is to be regarded only as a possible method described

--by.way of exampie, without restricting the invention to lts 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 aqueous Sodlum Hydroxide 45%.
Under stirring 169.2 kg of 1-(2-propenyl)-1,3-dlhydro-benzimidazol-2H-one, 780
kg of Isopropanol, 2000 kg of water and 220 kg of aqueous Sodium Hydroxide
45% are added. The reaction mixture ls heated to 75-85°C and 160 kg of
concentrated hydrochloric acld and 200 kg of water are added. The reaction
mixture Is stired at constant temperature for about 45 minutes. After distlilation
of a mixture of water and Isopropanol (about 3000 kg) the remaining resldus la
cooled to about 65-75°C and the pH is adjusted to 6.5 — 7.5 by addltion of 125
kg of aqueous Sodium Hydroxlde 45%. After cooling to a temperature of 45-
50°C, the pH value 1s adjusted to 8-9 by addition of about 4 kg of aqueous
Sodium Hydroxide 45%. Subsequently the mbdure Is cooled to 30-35°C and
centrifuged. The residue thus obtalned Is washed with 340 | of water and 1286 | 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
fllbanserin polymorph A. The crude product thus obtained Is loaded In a reactor
with 1760 kg of Acetons and the resuiting mixture Is heated under stiming untll
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reflux. The obtalned solutlon is fiitered and the filtrate is concentrated by
distillation. The temperature 18 maintained for about 1 hour 0-5°C, then the
precipitate solid is Isolated by flitratlon and drled at 55°C for at least 12 hours.
The final yleld is 280 kg of pure fllbanserin polymorph A.

As mentloned herelnbefore fllbanserin 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 Mettier TA 3000 Systemn
equipped with TC 10-A proceasor and DSC 20 cell was applied. The heating rate
was 10 K/min.

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

Equlpment: Philips PW 1800/10 diffractometer equipped with a digltal

microvax 2000.
: . Type tube: Cu (long fine focus)
Wavelenghts (A): Kai = 1.54080 A
K2 = 1.54439 A

Intensity ratio (a2/ «1):  0.500
Start angle [*2®]: 2.000
End angle ["2@}: 60.000
Step slze [*28]: 0.020
Mexdmum intensityfs]: 7310.250
Type of scan: _ continuous
Minimum peak tip width: 0.00 )
Maximum peak tip width: 1.00
Peak base width: 2.00
Minimum significance:  0.75
Number of peaks:; 69

Generator; high voltage: 60 KV

tube current; 30 mA
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The powder x-ray diffraction pattem obtained for polymorph A s lliustrated In figure
1. The appropiate values are collected in table 1.

Table 1:

Angle d-value d-value Peakwidth Peakint Back Int Rel.Int Signif.
28] a1[A]l «2[A]  [28]  [counts] [counts] [%]

5195 16.9967 17.0300  0.960 8 69 0.1 1.05
9.045 07680 9.7831 0.100 92 06 1.3 0.97
0.335 0.4660 9.4896 0.080 114 g8 1.8 0.88
10.025 8.8160 8.8379 0.140 400 100° 5.5 7.18
10.585 8.3430 8.3637 0.140 204 102 2.8 3.46
11280 7.8309 7.8503 0.140 487 104 6.4 6.91
13.225 6.6891 6.7058 0.180 548 112 75  13.10
14505 6.0642 6.0793 0.180 404 121 5.5 9.17
154680 57288 5.7410 0,140 4186 125 573 2320
18.655 5.3185 5.3317 0.200 515 130 70 1238
17.085 b5.1856 5.1985 0.100 1347 132 184 278
17.265 5.1260 5.1388 0.060 1399 135 19.4. 226
17.420 5.0866 5.0002 0.100 1204 135 165 4.7
18.140 4.8863 4.8984 0.180 1043 139 143 13144
18.650 4.7538 4.7656 0.120 1063 142 145  0.91
19,140 4.6332 4.6447 0.140 7310 144  100.0 3277
19.820 4.4757 4.4869 0.160 3624 146 498  9.02
20.080 4.4184 4.4204 0.140 5402 149- 739 21.06
20385 4.3530 4.3638  0.160 2652 149 383 2325
21215 4.1845 4.1949 0.160 389 154 5.0 5.78
21.890 4.0570 4.0670 0.200 773 156 108  3.09
22630 39259 3.9357 - 0.280 4277 161 585 74.68
23210 3.8291 3.8388 0.120 484 164 8.6 3.33
24355 36516 3.8807 0.060 2726 - 189 313 1.6
24610 3.6144 3.6234 0.140 3540 172- 484 17.08
24995 3.5598 3.5684 0.100 520 174 7.2 1.01
25260 3.5228 3.5318 0.120 657 174 78 3.02
26575 3.3514 3.3597 0.240 2421 182 331 4258
27.155 32811 3.2893 0.140 676 185 8.2 1.32
27.310 3.2620 3.2710 0.100 767 185 105 275
27865 3.1891 3.2071 0.120 420 188 5.7 1.08
28210 3.1608 3.1686 0.100 1487 180- 201  0.79
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2.4383
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2.1552
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2.0529
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0.360
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0.120
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0.100
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0.280
0.320
0.120
0.240
0.280
0.080

0.160°
0.120°

0.240

0.120

0.160
0.120
0.160
0.160
0.240
0.200
0.240
0.160
0.080
0.480
0.400
0.320
0.320
0.240
0.240
0.240

1789
1204
1011
159
282
338
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1347
404
202
299
202
169
218
240

396
520
480
3r2
538
428
433
378
279
310
606
615
437
418
177
130
130
121
142
112
67

190
190
196
199

204

207
210
216
216

225
228
234
234
237
248
246
250
253
256
259
262
266
269
279
282
202

303
308
37
324
328
331

335

339
342
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24.5 441
166 11.65
13.8 15.74

2.2 1.22
39 8.14
48 0.96
32 3.0
184  14.06
5.5 1.45
2.8 1.04
4.1 4.84
28 3.78
23 0.80
3.0 2.14
33 1.68
6.1 287
5.4 0.82
7.1 0.95
6.6 2.66
5.1 265
74 1.31
5.9 1.45
5.9 1.50
6.1 0.89
3.8 0.86
4.2 0.87
6.9 2.06
8.4 1.67
6.0 1.73
5.7 0.83
24 2.84
1.8 1.37
1.8 1.12
1.7 0.87
1.9 1.59
1.5 1.19
0.8 1.57
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in the light of the pharmaceutical efficacy of flibanserin, the present invention
furthermore relates to the use of flibanserin polymorph A as' a medicament.

A further aspect of the pfesant Invention relates to the use of fllbanserin polymorph A
for preparing a pharmacsutical composition for treating diseases In which the use of
compounds displaying affinlty for the 5-HT 14 and 5-HTrreceptor may have a
therapeutic benefit.

A further aspact of the present inventlon relates to the use of filbanserin polymorph A
for preparing a pharmaceutical composition for treating a disease ssleceted from
depresslon, schizophrenla, Parkinson, andety, sleep disturbances, sexual and
mental disorders and age assoclated memory impalrment.

in particular, the instant invention relatas to the use of flibanserin polymorph A for the
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 conslsting of Hypoactive Sexual-Deslre Disorder, loss of saxual deslre, lack of
sexual deslre, decreased sexual desire, Inhibitad sexual deslre, loss of libido, libldo
disturbance, and frigidity.

Particular prefetred according to the Invention Is the use of filbanserin polymorph A
for the preparation of a medicament for the treatment of disorders selected from the
group consiting of Hypoactive Sexual Deslire Disorder, loss of sexual desirs, lack of
saxual deslre, decreased sexual deslre, Inhibited sexual desire. '
in & particularily preferred embodiment the Inventlon relates to the use of filbanserin
polymorph A for the preparation of a medicament for the treatment of disorders
selected from the group of Hypoactive Sexual Desire Disorder and lose of sexual
desira.

The aforementioned therapeutic effects of filbanserin polymorph A can be achleved
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
femnale sexual dysfunction Is preferred.

The beneficial effects of flibanserin polymorph A can be observed regardiess of
whether the disturbance existed ilfelong or was acquired, and Independent of
etiologic origin (organic - both, physically and drug Induced-, psychogen, a
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combination of organic - both, physically an.d drug induced-, and psychogen, or
unknown).

As a further featurs of the present Invention there are provided phamaceutical
compositions comprising as an active ingredient flibanserin polymorph A in addition
with one or more pharmaceutical carrier, dliuents or exciplents. For pharmacsutical
administration fitbanserin polymorph A may be Incorporated into the conventional
pharmacsutical preparation In solld, liquid or spray form. The composltion may, for
example, be presented In a form suitable for oral, rectal, parenteral administration or
for nasal inhalation: preferred forms Includes for example, capsules, tablets, coated
tablets, ampoules, suppositories and nasal spray.

The active Ingredient may be incorporated in exciplents or caniers conventionally
used In phamrmaceutical compositions such as, for example, talc, arabic gum, lactose,
gelatine, magnesium stearate, com starch, acqueous or non acqueous vehicles,
polyvynil pyrolidone, semisynthetic glicerides of fatty acids, benzalconium chioride,
sadlum phosphate , EDTA, polysorbate 80. The compositions are advantageously
formulated in dosage units, each dosage unit being adapted to supply a single dose
of the active Ingredient. Ea¢h-dosage unit may convenlently contaln from 0,01 mg to-
100 mg, preferably from 0,1 to 50 mg.
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Patent Claims
1)  Crystalline polymorph A (form A) of filbanserin 3,

10 2)

3).

16

having an endothermic maximum at 161°C which occurs during themmal
analysls using DSC.

Flibanserin 1 comprising form A according fo claim 1.

Process for the tachnical preparstion of filbanserin 1 acconding to claim 1 or 2,

d xu*@

characterized In that In a first reaction step a bnzlmldazolone 2
Q-
R

2
wherein R denotes a suitable amino protecting group ls reacted with a

plperazine 3

wherein X Is a leaving group selected from chiorine, bromine, iodine,
methanesulphonats, triflucromethanesulphonate and para-toluenesulphonate.
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4)

5)

6)

n

8)

9)

10)

13 .
in a sultable solvant selected from water, alcohols, mixtures of water with
alcohols, polar aprotic solvents and mixtures thereof with water In presence of

a sultable base and that In a second reaction step the amino protecting group
R Is cleaved under sultable cleaving conditions.

Process according to claim 3, charcterized in that the reaction of 2 with 3 is _
conducted at a temperature of at least 50°C.

Process according to ciaim 4, characterized in that heating is conducted for
about 10 minutes io about 12 hours.

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

Poly'morph A of filbanserin 1 according to one of claims 1, 2 or 6 foruse as a
medicament.

Use of polymorph A of flibanserin { according to one of claims 1, 2 or 6 for
preparing a medlcament for treating diseases In which the use of therapeautic..
effective amounts of compounds displaying afflnity for the 5-HT1a and 5-HT2-
receptor display a therapeutic benefit. .

Usa of polymorph A of fiibanserin 1 according to one of claims 1, 2 or 6 for
preparing a medicament for treating a disease seleceted from depression,
schizophrenla, Parkinson, anxdety, slaap disturbances, sexual and mental
disorders and age assoclated memory impalirment.

Pharmaceutical compositions comprising as an active ingredient polymorph A
of flibanserin 1 according to one of claims 1, 2 or 8 optionally in admbxture
with one or more phamrmacsutical camriers, dlluents or exciplents.
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Office, refer o e PCT Guzetie, the PCT' Newslester and the PCT Applicani’s Guide, Volama 11, National Chapler, all avsilable from
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For filing a demand [or Inlernational preliminary exuminution, sec the PCT Applicons’s Guide, Volome VA, Chapicr 1X. Only an
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transiztion oﬂhl Imemstionsi &
annexes of the Internstional p

tdma limits and the acts to be
of tha PCT Applicant’s Guide.

3 mappllunthmlndodﬂuthl must enter the "national hnu'
before of the Offiosa listad abave. This must be done

Inary sxamination raport

(Asticle 38({1){a}}. as mll u;..m m 14.?)‘.' furnishing a transiation of any

Some offices hava fixad time limits axpiring later than the above-mentioned time limit. For detalied information about
spplieabla mmdummmmmmnuhﬂonlpaMrMmMmu

The entsy into the European ragional phese is postponed until 31 manths from the priority dete for sl States designated for
the purposes of obtaining a Eurapean patent.

hhw--‘-nmuummnmm

and furnishing , ¥ prescribed, o

Facs!mils Neo. (41-22) 338.88.70

mm Burssu ol WIPO Austhortied offieer;
1!11"5-““ Ill.ml I'm Laglle BARRIOS

Talephone No. (£1-22) 338 §716

Form PCTAB/332 {Septsmber 1867}



The demand must be filad direcdy with the competent International Prelirminary Exawining Authorlty or, if two ar mors Authorisies are competenl,
with the ana chosey by the applicont  The full name ar pwo-iester code of that Authority may be indicatad by the cpplicat an tha line delow:

rEA/EP
PCT

DEMAND
under Article 31 of the Patent Cooperation Treaty:
The undersigned s1s that the international application specified below be the subject of
examination

intzrational according to the Patent Cogperstion Treaty and
" hereby elects all eligible States (except where otherwise indicated).

For Intervational Prelimimary Examining Authority use caly
Idemtification of IPEA l Dtz of receipt of DEMAND

BoxNo.] IDENTIFICATION OF THE INTERNATIONAL APPLICATION ‘&’;ﬁ:’:}fﬂ;&“w
International application No. International fili {Barliest) Pricrity date )
PCT/EP02/08468 30 Jul;l,onz ((SE 07. % 02 August 2001 202.08.01)

Tite of in

Stabla polymorph of fifbanserin, technical proceas for its preparetion and the use thereof for preparing
medicaments

BoxNo. 11 AFPLICANT(E)

:  ore o | Tek
N ey L e LT 2483
Boehringer Ingelhelm Intemational GmbH Facaimile No.
Binger Stragse 173 . 08132/77-4377
D-55216 Ingelheim am Rheln Telaprintar No.
DE
' Applicant's registration No, with the Office |

St fthat I, coumtry) of residence:
DE

Neme and address: Foudly nesm folinsed by given nowe; for o ingel ewicy, ful oficial designasion. The ackivers et Inchale pesial codls and name of coamoy)
BOMBARDA, Carlo

12912 Nightingale CT.

Chester, VA 23836

USA

State (that iy. country) of naticnmlity:
DE

IT

e
Name and sddress: (Fonaily nane fillowed by given sa; fir o lngal wity, full official derigmtion. The skirest wat inchulk posel cosls ard sevmy of camry)
DUBINI, Enrica

Via Ludovico Muratori 54

ZIP 20135 Milano

ITALIEN

#mmumwy)ofmty: I#nﬂih.mwnfm

E Further eppileants aro indicated on a contirumion sheet,
Form PCY/TPEA/AD! (firat sbeet) (March 2001; reprim Jamary 2002) Ses Notes 1o the domand form

State {vhar iy, country) of nationality: :Jugahu.mwy)olmdm




International application No.
ShestNo. 2. PCT/EP02/08468

Continzation of Box Ne- II AFFLICANT(H)
I mone of the following nub-baxes bs used, thiz shent should nor be included in the denand

Name snd address: iy sons followed by given nane; for a begal sutly, Sl official decigsation, The ockdrers syar leckade postal cody and meea of cnewry)
EZHAYA, Antoine

Via Ogliari, 6
ZIP 20141 Milano
ITALIEN

Sﬁnﬁahmry)ofudnmﬁty: ﬁumumomﬁm

Name and address: (Fondly mme followad by given mame; for s kel wnchy, ficl official derignotion. The eclaass maat incluce postal code and neass of counry)

Stare {thot s, country) of nationality: State (thar is, country) of residence:

Name snd address: (Family o followsd by glwn mns; for & lngal ity ficll afficial dadyration. The adirens sust invluds pastel gy snd smny of sosery)

State (that s, ecmtry) of nationality: State (that ix, coumntry) of residence:

Name and addrens: (Fawily name followad by givn name; for « lgal sntily, i oficiel desigmation. The asbiresy nost inchely postal coce ! g of counary)}

State fthat [s, countryy) of nationality: State (thet Is, counsry) of residence;

D Purther aprplicants are tndicated on another continuation sheet,

Form PCT/IPEA/401 (continuatien sheet) (March 2001; reprint Jamuary 2002) See Noars 1 the demand form




International application No.

Sheat Na. 3. PCT/EP02/08466

Box No.III AGENT OR COMMON REPFRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following penionia || sgent [ common represcatusive
lnd[j has bean appointed carlicr and represents the applicant(s) also for intemational preliminary examination.
D ls hareby appointed and any esrlier sppointment of (an) agent(s)commen reypresentative {a berely revoked.

D :‘m. w&uwﬁrﬁuhmmmmﬁmmﬂiﬁmu

3 2 ] Ted No.

' Facstmile No.

Teleprinter No.

Agent'srcgistration No. with the Office

Address fer correspondance: Mark this check-box where no or comman feprescutative ivhas been appointed apd the
D tpace sbove hmdwﬂbhﬁuunqﬁﬂd&whwmmmmuhm

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Siatemast conesrning ammdmentar®
1. The spplicant wighes the imernational preliminary examination te start on the basls of*
[0 the international applicaion ss originally filed
the description a3 originally filed
a3 amended under Article 34
s origlrally filed
as amended under Article 19 (together with any sccompanying statement)
as xmetded under Article 34

s originally filed
a8 amensded under Asticls 34

the clatms

the drawings

00 000 0o

2 [] Thespplicant wishes any amendment to the Clatms under Asticls 19 % be considered as reversed.

3 r_‘_[ The applicent wishes the start of the international preliminary examination to be postponed until the expintion of 20 months
from the priority date vnless the International Preliminary Examining Authority receives a copy of any amendments made
under Article 19 gr a notice frcm the applicant that he does not wish to make such amendments (Rule 69.1{d)). (This chack-
box may be markad only where the time limit undsr Article 19 hax not yat axpirad)
Where no check-bax is marked, internationsl preliminary exsmination will start on the basis af the intemational applicstion
s ariginally filed or, wheve a of smendments to the claims under Article 19 and/ar smendments of the international appli

spplication
under Article 34 jved International Preli i before ithae draw up s written opind
uoder ) m:;ﬂ ed by At H.:.m.izlrynmmh;m ithas beqpum to ups opinion

Language for the purposes of internatiounsl preliminary examination: ENglish
which i the Isugoage in which the intermations! application was filed.
D which i the languagn of a translation fumished for the purposes of international search.

[[] which is the language of publication of the international application.
[[] which is the'language of the translation (to be) fumished fur the purposes of intermationsl preliminary examination,

Box No.V ELECTION OF STATES

mplg.)hmllubyellﬂlldlﬂbblhﬂ (thas is, all Stares which have been designated and which are bound by Chapter II of
the

excluding the following States which the applicant wishes sot to eleet:

Form PCT/IPEAMO! (second sheet) (March 2001; reprint Jasuary 2002) Seg Noter to the demend form



Interpational application No.
St No. 4. PCT/EP02/08466
Box No. V1 CHECK LIST
The desnand i accompanied by the following elements, in the Iangusge referred t in For International Preliminary
BolNo.IV,;rﬁemhzﬁuunﬁnﬂpﬂiﬁm;minm " Examining Authority use only
ived ocn received
1. translation of interational applicarion sheets O 0
2. amendments under Asticls 34 sheets (| O
3. copy (or, wheye required, transiation) of
smendments under Article 19 shests O a
4, copy (or, where required, tanslution) of
satement under Article 19 thoets O O
5. lener sheers O d
6. other gpecify) sheets || O
The demand is also accompanied by the itemn(s) marked below:
1.[X] fee colculasion sheet S.[] wntement explaining lack of signarure
2.[7] original separste power of stomey 6.[] wequence lising in computer readsble form

3.[] ariginal general power of attorney 7.[0 other fepecifi):

4.[7] copy of ganerel power of artammey;
reference mumber, iff mry:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o ench signaturs, indicaie the ncane of the person siguing and the copacily ix which the parson sigus (i such capacity ix not ebwious from reading thy denand).

Por International Preliminary Exsmining Autharity usc only
1. Dato of acal receipt of DEMAND:

2. Adjusted dete of receimt of demand due
to CORRECTIONS under Ruls 60.1(b):

‘The date of receipt of the demand is AFTER the expirstion of 19 months The spplicant has been
» [ 0 e

fram the priority date and item 4 or 5, below, does not apply. mﬁmﬂlmﬂmﬂy
" D m&am«umummmmommumanumwma

Although the date of receipt of the demand is after the expiration of 19 manths from the priosity date, the delay in arrival
S [ & ExetD porsssar o g &2, (s the ey in

For Intemational Buresu use only

Dernend received from IPHA on:

Form PCTAPEA/MO] (last shect) (March 2001; reprint Jasary 2002) See Notes io the demand form
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FEE CALCULATION SHEET
Annex to the Demand
- For Iternaticns! Prefiminary Bxamining Asthority tee ouly =
wpiadmNo.  PCT/EP02/08466
Applicant’s or agem’
Aerhmce " Case 1/1232-PCT Dats samp of the [PEA
Applicant

CALCULATION OF PRESCRIBED FEES

L

1.530[ 7 |

1. Preliminary examination fee
2. Handling fee canty certain are
Had 3% of th x
msitind o a nof{" '”q{":_whg e,

the opplicant
entitied, the mount io be entered &t H s 25% o the
handling fee)

L

159 -H_|

3, Tomlof : » H
28 et 20 1 1 TOTAL b —ereer 1.680 €
' TOTAL
MODE OF PAYMENT
account w-ilh :edl'rﬂx(m belalv) D omb
D choque TEVEITUD Stampe
D postal money ader D coupons
(] takaa [ other cpmssy:

(This mode of payment may not be availabla at all IPEAs)

Authorization o charge the wtal fees Indicated above.

(This chech-box may be marked anly if the conditions for
depariz accounts of the [PEA 30 permit) Auntherization
to charge any deficiency or credit sy overpayment in
the total fees indicated above.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

rsn EP

Deposit Account No.: 2800.0140
Date: January 14, 2003

Form PCT/IPEA/401 (Annex) (March 2001; reprint Jaouary 2002)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Appicants or agent’s fio referance FOR FURTHER e Notication of Tranemittai of intemational Seasch Fig

Rsport
Form PCTAGA/220 well as, where itam S batow.
1-1232-PCT ACTION ™ ) 84 weil as, whare applcatie,
Intomaiional spplication No. international fling dale (day/momth/year) (EII‘IIDI) Priorty Date {day/monifyear)
PCT/EP 02/ 08466 30/07/2002 02/08/2001
Applicant *

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

Thie imamasional Ssarch Raport has bean propansd by this intemational Mrummtymdllmmlmdbm appiicant
accordng to Article 18. A copy Is baing rmnemitted i the intemational Bureau.

This Inlemationsl Search Reportconsistsofatotaiof 08 sheets.
Itis also accompanied by a copy of sach pricr art document cited In tis report.

1. Basis of the report

a. Whh regard 1o the language, the Intamnational search was carriad out on tha basla of ths intemational ication In the
language In which & was fled, unhummluuhaﬂumhhhn oo

D the intemational ssarch was canipd out on tha basls of a tansiation of the intemational appiicaton fumiahed © this
Authority (Rule 28.1{b})).

contained in the intamational application in wiitien form.

flad fogethar with the inermational appication In computar raackable form.
fumniahed subsaguenty to this Authorty In written form.

fumnished subseguently to this Authority in computer readbis form.

the statement that the subsequenily funishad writisn secuence listing doas not go beyond the dscliosurs in tha
Inlernational appication as fiad has baen fumished.

the sttermnant that the Information recorded in computer readable form Is identicel to the writlien sequaence listing has been

Cartain claims were found unesarchabls (See Box ().
Unity of Invention is lnciing (sse Bax I).

00 0O 00000

4. WIth regard w the titte,
[X]  the sextis approved as submitiad by the applicant.
[C]  the taxt has bean establshed by this Authority 10 read as follows:

5. With regand 10 the abatrst,
[] thewnie approved as submitiad by the applicant.

tha text has bean satablishad, acconding to Rule 38.2{b), by this Auth It appeans in Box 1il. Tha applicant ,
mnummnmmmdmmﬂ&mm:m'mmmnm .pﬂmty ey

8. The figure of the drawings ko be publishad with the abetract is Figure No. 1
m as suggeatad by the spplicant. D Nons of the figures.
[[] vacause the appicant faed 1o suggest a igure.
[[] because this figure better charactarizes the invention.

Form PCTABA210 (finet sheet) (July 1868)
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international appiication No,

INTERNATIONAL SEARCH REPORT PCT/EP 02/ 08466

BaxOl TEXT OF THE ABSTRAGT (Gontinuation of Hem 5 of the first shest) _

This invention relates to the polymorph A of flibauserin (1), to a tachaical
' process for the preparation thereof, as well as to the usa thereof for
preparing madicaments.

CFy
HN :

j

Form PCTASA/210 (contiruation of first shast (2)) (July 1698)




INTERNATIONAL SEARCH REPORT

amational Application No
PCT/EP 02/08466

TCT CO7DA03/ 06 REIX ABTK31/495

A61P25/00

According 1o Intemadional Patant Cssificalion {IPC) or to both national classiication and IPC

B. FIELDS SEARCHED

Minimum docuyen

tation
IPC 7 €070

saarched (clasaification sysiom loliowed by classification symbals)

Documeniation seasvhad other han minkniam docunantation 10 the sxdeni that such dacuments am inciudad In the flskis sasrched

EPO-Internal, WPI Data

Elacironic dala base consultad dring the Inlemational saarch (nams of duia base and, whem practical, saarch larms used)

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Calagory® | Clation of documant, wilh indication, whars appropriala, of he reievant passages

Relovant lo claim No. _

benzimidazol-2-one "
page 17; example 3

A BORSINI F ET AL:

ISSN: 0028-1298
figure 1

X EP 0 526 434 A (BOEHRINGER INGELHEIM 1-10
ITALIA) 3 February 1993 (1993-02-03)
" 1-'2-(4-(3-trifluoromethyl-phenyl)
piperazin-1-y1 )ethyl-2,3-dihydro-1H~-

"BIMT 17, A 5-HT2A 1-10
RECEPTOR ANTAGONIST AND 5-HT1A RECEPTOR
FULL AGONIST IN RAT CEREBRAL CORTEX"
NAUNYN-SCHMIEDEBERG’S ARCHIVES OF
PHARMACOLOGY, SPRINGER, BERLIN, DE,

vol. 352, no. 3, September 1995 (1995-09),
pages 276-282, XP001057819

iy -

: m Further documanis ars lstad In the contimuation of bax C.

D Pasnd tamily mambbors are lsted In annex.

‘L' documsnl which throw doubis on ciaim{s} or
which fa cled 1o binh tha dma of ahother
cliation or sthor special resson (a

o dnﬂlnmmmnntm usa, gxhibition or

P
mﬁm%bmm fling dale bul

* Special calagorion of cited documens : ™ ?m’&m m“ =.=-.

" mw&.mmuu ant which s not* ' mﬁ tha principls o theaty undariving the

E wmuﬂuﬂwwﬂlﬁrhm *X* documant of particuls: relevasce; the citimad invention
fling date cunnot be coasidened novel o cannot be considered

Invaive an Inveniive xisp when the decumant is taian alone

' mwmm claimad imvention
cannot ba considensd 1o involve an invantive. stsp whan the
m-mmmumm such docu—

mants, wch combination baing oivices 10 & persan sldisd
nthe st

's* documnani mamber of the same patam tamily

Dute of tha achst complaton af the intamartional sesrch Duia of maling of the imlemational ssarch report
6 November 2002 21/11/2002
Nams nd maliing adoross of e ISA Authorizad officer
Europssn Paient Oftice, P 8. 5818 Pataniiaan 2
%(ﬁlavmn 31851 aponi,
Fax (+31-70) 40-3018 B Baston, E

Fosm PCTASA/R1D (seconsl sheat] Liuly 1852

page 1 of 2




INTERNATIONAL SEARCH REPORT
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Intornationa Appiieation Ne
PCT/EP 02/08466

C.{Cantinuaiion) DOCLMENTS CONSIDERED TO 8E RELEVANT

Cawgory *

Chation of documnent, whh indicalion, whare appropiiaie, of tha relevant passsges

A

GIRON ET AL: “"Thermal analysis and
calorimetric methods in the
characterisation of polymorphs and
solvates”

THERMOCHIMICA ACTA, ELSEVIER SCIENCE
PUBLISHERS, AMSTERDAM, NL,

vol. 248, 1995, pages 1-59, XP002101808
ISSN: 0040-6031
the whole document

BERNSTEIN, J. ET AL.: *"Concomitant
Polymorphs”
ANGEWANDTE CHEMIE, INT. ED.,

1999, pages 3441-3461, XP002219563
the whole document

1-10

1-10

Fan PCTABAHO (eorinumiien of wacond shawl) (luly 1863)

page 2 of 2



3 25 W

1/4
PCT REQUEST ) 1-1232-PCT
Original (for SUBMISSION) - printed on 20.07.2002 03:23:28 PM
0 For recelving Office uss only
041 Intamational Application No.
02 |inmational Fling Dete
03 | Nama of recaiving Office and "PCT
internationa’ Application®
04 |Form - PGURO/MO0T PCT Raquest
041 | Prepared using PCT-EASY Version 2.92
(updated 01.06.2002)
[ Z] Petition
The undersignad tat the
present inlamational appiication be
processad according o the Patant
| Conperation Traaty
U8 |Raceliving Office (spscifisdbythé | European Patent Office (EPO) (RO/EP)
[ Applicant's or agents flle reference |1-.1232-PCT
1 Tie of invention BTABLE POLYNORPH OF FLIBANSERIN,
' TECHNICAL PROCESB FOR ITB PREPARATION
AND THE USE THEREOF FOR P“PMIW
MEDICAMENTS
T Appilcant e .
i1 This person ls: applicant only ' -
h-2 Appilcant for all designated Btates e::cept U8
H-4 Nems BOEHRINGER INGELAEIM INTERNATIONAL
us Addresa: Binger Strasse 173
D-55216 INGELHEIM
Germany
-8 Stals of nationalty DE
-7 State of maidence DE
I8 | Telaphons No. 06132/77-2463
- Facairrila No. 06132/77-4377
1 | Applicant andror inventor
iI-1-1 | This person la: applicant and inventor
12 | Appiicent for US only
H-1-4 | Name (LAST, Fst) BOMBARDA, Carlo.
13 | Address: 12912 Nightingale CT.
CHESTER, VA 23836
United Htates of Amarica
I-1-8 | Swis of nationality IT
Hi-1-7 | 8wmis of residance . |lus
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PCT REQUEST 1-122-PCT
Origingl (for SUBMISSLON) - printed on 20.07.2002 03:23:28 PM

™2 [Applicant andior Inventor

I-2-1 | This parson ls: appli¢ant und inventor
22 | Appiicant for U8 only
M-2+4 | Name (LAST, First) DUBINI, Enrica
W28 |Address: Via Ludovico Muraton, 54
I-ZXIP 20135 MILANO
Italy
28 |Stats of nationality IT
W27 |State of esidence IT
T3 |Appiicant andfor Inventor
{I-3-1 | This permonls: applicant and inventor
1132 | Applicant for US only
l-34 | Nama (LAST, FArst) EZHAYA, Antoine
W3-8 | Address: Via Ogliari, &
I-ZIP 20141 MILANO
Italy
I-38 |[Stais of nationality IT -
37 | State of reaidence IT
v Designation of Gtatea
v |Raglonal Puiant AP: GH GM XE LS MW MZ 8D SL 8% TZ UG ZM
oy, e wactiod oovean - . |zW ‘and any other State which is a

parenthoses ofier the designation(s) |Contracting Btate of the Harare Protocol
..|]and of. the :-PCT

EA: AM AZ BY KG*XZ MD RU TJ TK and any
other State which is a Contracting Btata
of the Eurasian Patent Coavention and of
the PCT

EP: AT BE BG CH&LI CY CZ DE DK EE ES FI
FR GB GR IE IT LU MC NL PT 8E SK TR and
any other Htate which is a Contracting
State of tha European Patent Convention
and of the PCT

OAy BF BJ CF CG CI CM GA GN GQ GW ML MR
NE 8N TD TU and any other State which is
& menmber Btate of QAPI and a Contracting

_ State of the PCT
V2 |Nstonal Patent AE AG AL

XM AT AU AZ BA EB BG BR BY BZ
R ot corwearument. 0% CHELI CN CO CR CU CZ DE DK DM DZ EC
pwibasts fer ba dosruins) | EE BS FI GB GD GE GH GM HR HU ID IL IN
concamed IS JP KE KG KP KR KZ LC LK LR LS LT LU
LV MA MD MG MK MN MW MX MZ NO NZ OM PH
PL PT RO RU SD SBE BG SI 8K 8L TJ TM TN
TR TT TZ UA UG US UZ VN YU ZA ZN ZW
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PCT REQUEST ' tazpey
Original (for SUBMISSION) - prinfed on 20.07.2002 03:23:28 PM

V4§ |Precautionary Designation Statament

In addition o the made

under items V-1, V-2 and V-3, the

applicant also makes under Rule 4.9(b)

all designationa which would be

permnitiad under the.PCT sxcapt any

designation(s) of the Staie(s) indicsiad

under liein V-8 balow, The applicant

deciares that thosa additional

dagignations ars subject t confumation

and that any designation which ia not

bafora the expiration of 18
months from the prindty dais Is o be
as withdrawn by the epplicant

at the of that tima Emit
v Exclusion(s) from precautionary NONE
Vi1 Priority claim of eariler regional

spplication .
V11 | Flling date 02 August 2001 (02.08.2001)
Vi-1-2 | Number 01118593.1
VI3 | Reglonal Office EP
ViZ | Priority cialm of eariier regional

application
VI-21 | Fliing dale 19 December 2001 (19.12.2001)
VI-22 | Number 01130180.1
VI-23 | Reglanal Offics |Ep 7
Vi | intemational Searching Avtherfly | Buropean Patent Office (EPO) (ISA/EP)
Vil Degtarsiions - Number.of deciarations -
Vi1 |Dacaraton as 1o the ldentfly of the, | -
Vii2 |Deciaration 6s to the sppiicants -

enttament, as 2t tha ntermabional ting

dats, i apply for and be grantsd a
Vi3 [Declaration ss to the spplicanta -

eniiflemant, as at the intamational filing

dets, 1o claim the priorfly of the sarflar

al
Wii-4 ﬁo{:mﬁﬂp(:ﬂyhh -

purpases designation

United States of America)
ViILS Lmn-s -

disciosuras or excaptions to ek of
X Chack list TUmbes Of Shoets wiscronic Kin(s) abiached
X1  [Request (nchuding Geclarstion sheets) | 4 -
X2 [Desaiplion 11 -
%3 [Caims 2 -
-4 _A!nm 1 EZABSTOO0 ,TXT
%5 |Drawinge 1 -
D7 TOTAL
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4/4
1-12%2-PCT

Original {for SUBMISEION) - printed on 20.07.2002 03:23:28 PM

D13
%17

Al;eunnnylnu itama

paper document(s) attached ‘slectronic He(s) stmched

Fee caiculation sheet

v -

[ Priority document(a)

Item(s) VI-1, VI-2 |-

PCT-EASY diskeite

- Diskette

-19

Figure of the drawings which shouid
accompaery the abstract

Language of flling of the
intsrmational

English

X1

%11
X-1-2
X1-3

appiication
Signature of appiicant, agent or
representative

P8R

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

i N

FOR RECEIVING OFFICE USE ONLY

Deate of actual receipt of the

| purported inemational appilcstion

Drawings:
Recelved
Not recsived

[Commectad date of actual recelpt dus
to iatar but timaly recalved papars or
drewings complsting the purported
Intsrnational appiication

10-3
10-4
108 |intermnational Ssarching Authority
1048

Date of timely recaipt of the required
someciions under PCT Article 11(2)

ISA/EP

Tranamitial of asarch copy delaysd
unt!l ssarch fes In pald

FOR INTERNATIONAL BUREAU USE ONLY

111

Date of recaipt of the record copy by
 the Intermations] Buresu

v



PCT (ANNEX - FEE CALCULATION
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From the INTERNATIONAL BUREAU
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GMBH
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Priority dete (dey/month/year)
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BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

. The applicant Is heraby notifiad of the date of receipt (exoapt where the lsttars "NR" appear in the right-hand column) by the
internstional Bureau of the pricrity documentis) relating to the earker spplicstion{s) Indicstad below. Uniess otherwise

indioatad by an astarisk sppearing next to 4 date of reosipt, or by the lettars "NR", in the right-hand column, the priority

document conocemed was submitted or tmmamiited to the Intemational Bursau in complianos with Rule 17.1(a} or {b).

. This updates and replacet any previously lssuad notification conosming submisalon or tranamittal of priority documents.
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The kettars "NR" appearing [n the right-hand column denots » priority documant which waa not recslved by the Intemational
Buresu or which the applleant did not requast the receiving Offics to prepare and transmit to the intemational Bureau,

as provided by Rule 17.1(s) or (b), respootively. in such a oass, the sttention of the spplicent Is directad to Rules 17.1{0) which
provides that no designeted Offios may disregard the priority olaim concernad before glving the applicant an opportunity,

upon entry Urta the national phase, to furnish the priarity doournent within a tima lmk which ls reasonable under the

Facsimile No. (41-22) 740.14.356

clroumstanoes.
Priarity date Priotity apoltestion No., Coumtry of regional Offfos Data of receint
or PCT receiving Office of nrarity dooument
02 Augu 2001 (02.08.01) 01118593.1 EP 04 Octo 2002 (04.10.02)
19 Dece 2001 {19.12.01) 01130180.1 EP 04 Octo 2002 (04.10.02}
The m Buresu of WIPO Authortzed officer
uum nw R. Grenler (Fax 338 8870)

Talephons No. (41-22) 338.83.33

Form PCTABDA (July 1008)



Rosturinger Lngsihaim Intemational GrbH . 35218 Ingeihaim am Rhein

European Patent Office
D-80298 Munich

International Patent Application PCT/EP02/08466

Applicant: Boehringer Ingelheim International GmbH
Our ref.: Case 1/1232-FPCT

Concerning the written opinion (PCT rule 66) dated March 10, 2003:

The novelty (Art. 33(2) PCT) of the pending claims has been acknowledged
by the Examining Division. However, the Examining Division raised
objections concemning the inventive step (Art. 33(3) PCT) of the instant
application.

The Examining Division holds that Flibanserin is known from D1. -
However, as an introductory remark the applicant would like to emphasise
that D1 only discloses Flibanserin in form of its hydrochloride salt, whereas
the instant application is directed to polymorph A of the free base of
Flibanserin.

Under itemn 3 of the written opinion the Examining Division mentioned
D3/D4 as allegedly relevant for the assessment of inventive step of the
pending claims. However, in view of the foregoing D3/D4 which are
directed to different polymorphs of the same molecule (i.e. same salt forms),
cannot be considered relevant for the instant invention.

determined, whether Flibanserin®*** (= free base of Flibanserin in
polymorph A fonn) is obvious for a person skilled in the art in view of D1.
As Flibanserin®*" shows superior properties over Flibanserin*HCl (=
Flibanserin hydrochloride salt according to D1) which were neither taught
by nor deducible from the prior art, the applicant trusts that the instant
epplication satisfies with the criteria of inventiveness. This finding is
supported by the following experimental results.

a) Flibanserin*HC! (according to D1) absorbs moisture (bygroscopicity).
Contrary to the hydrochloride Flibanserin®™**A shows no hygroscopicity

For the assessment of inventive step sPCT Art. 33(3)) it nceds to be
=
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at different temperature ranges for different relative humidity values.
Annex 1 presents sud behnvmur of the compounds against moisture.
Whereas Flibanserin™*™ gt room temperature for 53%, 75% and 94%
R.H. does not absorb any moisture (Annex 1, figure left),
Flibanserin*HC] stored at $3% R.H. picks up moisture without any
limitation at least as far as the observation period is concerned (Annex 1
figure right).

In other terms, Flibanserin®= can easily be used in drug product
preparationt, whereas Flibanserin*HCl is definitely problematic for
phnrmaceutical development as capsule or tablet. Most important hereby
is the lack of weight control or the change in physico-chemical
properties. This advnntngeoua and for a medical product important
property of Flibanserin®<"* was neither taught nor rendered obvious by
D1 and, therefore, proves its unexpected superiority over the prior art.

Accoi'ding to its thermal behaviour prior art Flibanserin*HC1 may give

rise to many polymorphs. This polymorphism may be problematic in
terms of stability.

Annex 2 shows the thermal behaviour of Flibanserin*HCl in a DSC
analysis. The graph shows several events taking place at different
temperatures. Whereas cvents at 107 and 135°C are related to water and
golvent desorption, events at 153 and 190-194°C are suggestive of
transitions into a different physical state, 226°C is the melting point.

Annexes 3 to 5 show a DSC obtained for prior art Flibanserin*HCI after
storage at 40°C and 75% relative humidity, and 70°C / 75% R.H,
regpectively, or RT / 90% R.H.. The DSC plots show the different
thermal behaviour of the salt as a function of storage conditions,
suggesting relevant changes in physico-chemical properties.

Amiex 6 shows the thermal behaviour of Flibanserin®*F4, wherein only
one single event, the melting at 161°C, can be found. The same
behaviour is unchanged when the compound is stored at 40°C and 75%
relative humidity, respectively 70°C/75% RH.or RT/90% RH..

This advnntngeous and for a medical product important property of
Flibanserin®*" was neither taught nor rendered obvious by D1 and,
therefore, proves its unexpected superiority over the prior art.

A qualitative evaluation of the solubility according to Euro
Pharmacopoeia led to the finding that both Flibanserin™* and
Flibanserin*HCI are equally insoluble in water. The unexpected finding
thnthcﬁoebmpolymo:phAmordmgtothe invention shows an
equal solubility if compared with the prior art hydrochloride must be

'(/J
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astonighing for 8 person skilled in the art who would normally expect
that the acid sddition salt is superior in this respect.

Again, this was totally unexpectable by a person skilled in the art.

d) Finally, despite of an equal solubi]ity-behnviour of Flibenserin®** and
the prior art hydrochloride in water, it is remarkable that
Flibanserin*HC] pmved to be absolutely unsuitable to form
homogeneous suspensions, whereas Flibanserin™*" is suitsble. The
practlcal consequence is that even though it is impossible to
suspenslons of the hydrochloride for oral use, Flibanserin
pplicable in these kinds of formulations as well.

In view of the foregoing applicant is of the opinion that Flibanserin™="
according to the invention shows a supcriority over the prior art
hydrochloride thet was neither taught nor rendered obvious for a person of
ordinary skill in the art by the cited documents. Consequently, the claimed
invention complies with the requirements of Art. 33(3) PCT.

Examination should be continued in light of the arguments and technical
data presented herewith. Applicant requests the objection under Axt. 33(3)
PCT to be withdrawn.
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Annex 2: DSC-Thermogram of Filbanserin*HC]1
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Annex 3: DSC-Thermogram of Filbanserin*HCI after storage st 40°C / 75% relative

humidity
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Annpex 4: DSC-Thermogram of Filbanserin*HCI after storage at ‘70°C / 75% relative
humidity

I e

O 02

W ¥ 8 Y A ——— g vy e _G'—nza.—.

VSRR ey P e |

- e A e e—— -ﬁ--—__ <
S SRR e v eem i e B i
. |
0" 01 |
-
I . e e eem——
= .
N R i
. - i
. - ——-
S Y
. ; , =
wo] = - ;v mmrm oo -
— e e PR — =
—————— e 4 —t— b W ey o | ———— = —— e - a—_-_ﬂa_‘____
— et e vt e —— —— - e e s v o
IR S - e em e
- 1
P M U,
-
e e - o m e e ]
-
—
——— . e o 1 - - e e 0 a0l
- ]
— e S W e - - e
-
.. . R S e .- .
- - . — - — ] — -y S - o T~ - - - o -h*.—.1-
— . ST P B} . et e e doioe |
—em re—n o U W venmn mie e n
————— IR B R
e e e R . e - .
e e SRR RN . - e [——
" = y————— - e —— — ————— - " w ——— s
=
- - e e e e S SR e _
- vr——— o e fime —— g o o s - -~ - - - e o
=t W osawoama s seme i e m S S ——  m - - woaw " e ——— =
- R IR N

-
H
)
'
M
i
1
H
fl
I

SRR S | 12,7 R 1] 4

LR ECTT-F R

MATIS  aTL -




5

Annex 5: DSC-Thermogram of Filbanserin*HC] after storage at RT / 90% relative
humidity
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Auanex 6: DSC-Thermogram of Filbanserin™*PA
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
Te:

PCT

BORHRTNGER TNGELEEDN TNTIEGUE
GMBH

terfs

NOTIFICATION OF RECEIPT
EMAND BY COMPETENT INTERNATIONAL
RELIMINARY EXAMINING AUTHORITY

OF

ALLEMAGNE ™ 'ﬁcrllllglﬂ.‘l(e{mddl "h)'&m
f malling
( day/month/year) 03-02-2003
Applicsat's or sgent’s file refersace IMPORTANT NOTIFICATION
Case 1/1-1232-PCT .
tnternstionst spplcation No. Internstional filing dute (day/monthjyawr) | Priarity daze (dey/monthjyen)
PCT/ EP 02/ 08466 30/07/2002 ' 02/08/2001
Applicent

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

e et f i d

that this International Preliminary Bxamining
for international preliminary examination of the international

Authority cangders the following dute as ths
spplication:

16/01/2003

This dute of recelpt ix

] the data on which this Authortty bas
{Form PCT/IPEAJG06), received the required

n the actual dats of recelpt of the demand by this Autherity (Rule 81.1(b)).
] the nctual date of receipt of the demand on behalf of this Autharity (Rule 59.3(¢))-

tha iInvitation dafects in the demand
, in respone to 1o earrect

dl!mﬁlﬁuhmlqdnmw
ulsction(s mdehun (doz‘mhwlhedhof the entry into the national phase untll 30
ph-nuh“;fmm";ll! = fro, ) 'fcll-»hulnum:holmﬂu(: %:&m-
mrcrmnout.vmu

4.  Onty whare paragraph 3 applies, » copy of this notification has

been sent to the Internationml] Burean.

Nanwe et malling ackiress of the IPEA/

. Tel. {+ 23980, Tx: 523656 epmu d
Fax {+

Authoriznd offlcer

FERRD VASCONCELOS M
Tel. (+49-39) 2399-7905

2309-4465
Form PCT]IPEA/40Z (July 1998) P20432 /0172003y
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INTERANATIONAL PRELIMINARY EXAMINING AUTHORITY
To:
PCT
BOEHRINGER INGELHEIM INTERNATIONAL
GMBH
Bingsr Strasse 173 Eingans CD Patents NOTIFICATION OF TRANSMITTAL OF
. THE INTERNATIONAL PRELIMINARY
D-55216 Ingelheim am Rhein - EXAMINATION REPORT
ALLEMAGNE y i
14 Ma (PCT Rule 71.1)
1
SB | ges eredigt | i
o | (dawmantivyear) 13.05.2003
Applicant's or agent's fie
Case 1/1-1232-PCT IMPORTANT NOTIRCATION
international applcation No. international Sling date {dewmontvyear) Priodty dals {dewmonthiear)
PCT/EP02/08486 30/07/2002 02/08/2001
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL. GMBH et al.

1. The applicant is hareby notified that this Intemational Preliminary Examining Authority transmits herewith the
intemational preliminary examination report and lts annexes, if any, established on the iIntemnational application.

2. A copy of the report and its annexes, if any, Is being tranamitted to the Intemational Bureau for communication
1o all the elected Offices.

3. Where required by any of the elected Offices, the Intsmational Bureau will prepare an English translation of the
report (but not of any annaxes) and will tranamit such transiation to those Offices.

4, REMINDER

The applicant must enter the national phase before each elected Office by performing cartaln acts (filing
translations and paying national fees) within 30 months from the priority date (or later in soma Offices) (Article
38(1)) (see also the reminder sant by tha Intamational Bureau with Form PCT/AB/301).

Where a transiation of the intemationa! application must be fumished to an elacted Office, that transiation muet
contaln a translation of any annexas to the intemational preliminasy examination report. it Is the applicant’s
responsibillly to prepare and fumish such translation directly to each elected Office concemed.

For further detalls on the applicable time limits and requirements of the slected Offices, sae Volume Ii of the
PCT Applicant's Quide.

For the purpose of deciding whether the claimed invention s patentable or not, tha elected Offices may apply
criteria additional to or different from the criteria on which the intemational preliminary examination report Is

basad (see Articles 27(5), 33(5)). Addiional criteria may include e.g. examptions from patentabiiity and the
requirements of enabling disclosure and of clarity and support of claims.

Name and maliing addirass of the IPEA/

————e European Patent Offica
Brall, S
Tal. +48 88 2388 - 0 Tx 523858 epmu d
Fux: +48 B0 2300 - 4485 Tel.+49 80 2300-72T

Form PCTAPEAM1S (July 1862)
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

(PCT Article 36 and Rule 70)
AppOCATITS or aganfs 16 reheronce Boe Notiication of Tranamittal of intemational
Case 1/1-1232-PCT FOR FURTHER ACTION  preaminary Examination Repart (Form PCTAPEA1E)
Intsmational appication No. intamatiansl fling date (dawiontvieer) Priority date (dayimonthiar)
PCT/EP02/0B488 30/07/2002 02/08/2001
Iintamationat Patent Claasification (IPC) or national classification and IPC
CO07D403/08
Applicant

1. This Internationat preliminary examination report has been prepared by thia intemational Preliminary Examining Authority
and is transmitted to the applicant according to Article 38.

2. This REPORT consista of a tolal of 5 sheets, including this cover shest.

O This report is also eccompanisd by ANNEXES, Le. sheats of the description, claims and/or drawings which have
been amended and are the basls for this report and/or sheats contalning rectifications made before this Authorty
(sea Rule 70.18 and Section 607 of the Administrative Instructions under the PCT).

These annaxses consist of a total of sheets.

3. Thia report confalns indications relating to the following tems:

I & Baslsof the report
n O Priodly .
it O Non-sstablishment of opinion with regard to novelty, inventive step and Indusirial applicabiiy
Vv O Lackofunity of nvention
v Reasoned siatement under Article 35(2) with regard to novelty, inventive step or industrial applicabilty;
citetions and explanations suporting euch staternent
vi O Cenain doouments cited
Vil O Certain defects in the Intemational application
vit O Certaln observations on the international application
Dats of submission of the demand Date of comnpistion of this report
16/01/2003 13.05.2003
Name and maling adkdress of the intemational Authorized olficer -
prefiminary examining authorfy:
———= Ewropaan Patant Office
D-90296 Munich Baston, E j)r
Tel. +49 89 2309 - 0 Tx 523858 epmu d {___._
Feoc +40 89 2300 - 4485 Talephone No. +46 80 2388 8229

Form PCTAPEA/4OR (cover shast) (January 1804)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemnational appiication No. PCT/EP02/08466

L Basle of the report

1. With regard to the eiemsnts of the intemational application (Replacement sheels which have been fumished to
the recelving Office in response o an invitation undar Article 14 are referred (o in this report as “originally filed”
and are nat annexad to this report since they do not contain amendments (Rules 70.16 and 70.17)).
Description, pages:

1-11 as originally filed
Claime, No.:

1-10 aa originally flied
Drawinge, sheets:

n as ofginally filed

2. With regand to the language, all the elements marked above were avallable or fumished to this Authority in the
ianguage in which the intemational appfication was filed, uniess otherwise indicated under this item.

These elements were avallable or fumished to this Authority in the following language: , which ls:

O the language of a translation fumished for the purposee of the intemationel saarch (under Rule 23.%(!:)).
[0 the language of publication of the international application {(undsr Rule 48.3(b)).

OO the language of a translation fumished for the purposes of intemational prefininary examination {(under Rule
55.2 and/or 55.3).

3. With regard to any nuclectide and/or amino scid saquence disciosed in the intemational application, the
International preliminary examination was camied out on the basis of the sequence listing:

-

contained In the intemational appiication In written form.

filed together with the international application in computer readable form.
fumished subsequently to this Authority in written form,

fumished subsequently to thle Authority in computer readable form.

The statament that the subsequently fumished writtan sequence listing does not go beyond the disclosure In
the intemational application as flled has been fumiahed.

The staternent that the information recorded In computer readable form Is identical to the writien ssquence
listing has bean fumished.

0 OoOooOooOoao

4. The amendments have resulted in the cancellation of:

O the description, pages:
J theclaims, Nos.:

Form PCTAPEA/4D® (Bovma [-ViI, Sheet 1) {July 1068)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT intemetional application No. PCT/EP02/08466

O the drawings, shests:

5. O This report has been estabileshed as if (some of) the amendments had not been made, since thay have been
considered to go beyond the disclosure aa filed (Rule 70.2(c)):

{Any replacement sheet containing such amendments must be referrad to under ilern 1 and annexed o this
report)

6. Additionsl observations, if necaesary:

V. Reasoned statement under Article 35(2) with regard to novelty, iInventive stap or industrial applicabliity;
cltations and explanations supporting such statement

1. Statement
Novelty (N} Yes: Claims 1-10
. No: Clalms
Invertive step (!S) Yas: Claime 1-10
No: Claime
Industrial applicabllity (IA) Yes: Claims 1-10
No: Claims

2. Chations and explanations
soe separate sheet

Form PCTAPEA/400 (Boxss |-V1H, Shest 2) (July 1088)
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INTERNATIONAL PRELIMINARY Intemnational application No. PCT/EP02/08466
EXAMINATION REPORT - SEPARATE SHEET

To section V

The following documents were cited in the search report and were considered for the
examination of the present application:

D1: EP-A-0 526 434 (BOEHRINGER INGELHEIM ITALIA) 3 February 1093

D2: BORSINt F ET AL: 'BIMT 17, A 5-HT2A RECEPTOR ANTAGONIST AND 5-HT1A
RECEPTOR FULL AGONIST IN RAT CEREBRAL CORTEX' NAUNYN-
SCHMIEDEBERG'S ARCHIVES OF PHARMACOLOGY, SPRINGER, BERLIN,
DE, vol. 352, no. 3, September 1995, pages 276-262,

D3: GIRON ET AL: Themmal analysis and calorimetric methods in the characterisation
of polymorphs and solvates' THERMOCHIMICA ACTA, ELSEVIER SCIENCE
PUBLISHERS, AMSTERDAM, NL, vol. 248, 1995, pages 1-59,

D4: BERNSTEIN, J. ET AL.: '‘Concomitant Polymorphs' ANGEWANDTE CHEMIE,
INT. ED., 1999, pages 3441-3461.

(1) The present application relates to a stable polymorph of 1-[2-(4-(3-trifluoromethyl-
phenyl) piperazin-1-yl)ethyl]-2,3-dlhydro-1H-benzimidazol-2-one (flibanserin), which
has affinity for the 5-HT,, and 5-HT,-receptor. This activity is considered to be useful
for the treatment of e.g. depraession, Parkinson or anxiety.

{2) Flibanserin is known from document D1 (compare page 17, example 3) and D2
(figure 1). D1 discloses a crystalline form of this compound with a specified melting
point of 230-231°C. The presently claimed polymorph has a melting point of 161°C and
ia thus clearly to be distingulshed from the disclosure of document D1 (Ast. 33(2) PCT).
Moreover the applicant considers the fact important that D1 discloses the hydrochloride

salt of the structure, whereas the present application relates to a polymorph of a "free
compound"®.

(3) In view of documents D3 and D4 i is acknowledged that polymorphs might reveal
distinctive physico-chemical or pharmacokinetic properties. The applicant provided
arguments and data which reveal that the presently claimed compound would absorb to
a much lesser extent molsture in contrast to the hydrochloride known from D1. t was
thus concluded that the newly developed polymorph is advantagous for the purpose of
drug product formulation (weight control). The involvemerit of an inventive step Is

Foim PCT/Saperaie Sheald08 (Gheet 1) (EPO-Aprll 1987}
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acknowledged (Art. 33(3) PCT.
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Compuesto polimorfo estable de flibanserina, procedimiento Industrial
para su preparacién, y uso del mismo para preparar medicamentos

El Invento se reflere al compuesto polimorfo A de flibanserina, a
un procedimiento Industrial para la preparacién del mismo y tamblén al uso del
5 mismo para preparar medicamentos.

Fundamento del invento
El compuesto 1-[2-(4-(3-trifluorometii-fenil)plperazin-1-ll)etil]- -
2,3-dihidro-1H-benzolmidazol-2-ona (flibanserina) es descrito, en forma de su
10  hidrocloruro, en la Solicitud de Patente Europea EP-A-526434 y tlene la
estructura quimica sigulente:

- ol

La fllbanserina muestra afinidad por los receptores 5-HT4 ¥ 5- -

HT,. Por lo tanto, es un agente terapéutico prometedor para el tratamiento de

una diversidad de enfermedades, tales como, por ejemplo, depresién,

15 esquizofrenla, enfermedad de Parkinson, ansledad, alteraciones del suefio,

trastomos sexuales y mentales, y deterioro de la memoria asoclado con la
edad.

N vy

Por supuesto, una clerta actlvidad farmacéutica es el requisito

previo bésico que ha de satisfacer un agente farmacéuticamente activo antes

20 de que el mismo sea aprobado como un medicamento para el mercado. Sin
embargo, hay una diversidad de requisitos adiclonales que un agente farma-
céuticamente actlivo ha de cumplir. Estos requisitos se basan en diversos
pardmetros que estan relaclonados con la naturaleza de la propla sustancia
activa. SIn ser restrictivos, son ejemplos de estos parametros la establlidad del

25 agente actlvo bajo diversas condiclones amblentales, su establlidad durante la
producclén de la formulaclén farmacéutica y la establlidad del agente activo en

las composiciones medicinales finales. La sustancla farmacéuticamente activa
usada para preparar las composiciones farmacéuticas debe ser lo mas pura
posible, y su establlidad en almacenamlento de larga duraclén debe estar
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garantizada bajo diversas condiclones amblentales. Esto es absolutamente
esenclal para evitar el uso de composiclones farmacéuticas que contengan,
ademds de la propla sustancla activa, por ejemplo, productos de descomposi-
clén de la misma. En tales casos, el contenlido de sustancla activa en el medi-
camento podria ser Inferior al especificado.

La distribucién uniforme del medicamento en }a formulacién es un
factor critico, particularmente cuando el medicamento ha de ser administrado
en dosls pequefias. Para asegurar una distribuclén uniforme, el tamafio de las
particulas de la sustancla actlva puede ser reducldo hasta un nivel adecuado
mediante, por eJemplo, trituracién. Puesto que en la medida de lo posible ha de
evitarse la descomposicidon de la sustancia farmacéuticamente activa como un
efecto secundario de la trituraclén (o micronizacldn), a pesar de las duras
condiclones requeridas durante el proceso, es absolutamente esencial que ia
sustancia actlva sea muy estable a lo largo del proceso de trituracién. Sola-
mente si la sustancia activa es suflicientemente estable durante el proceso de
trituracién es posible: produclr una formulacién farmacéutica homogénea que
slempre contenga la cantidad especificada de sustancla activa de un modo
reproducible.

Otro problema que puede surgir.en el proceso de trituracién para
preparar la formulaclén farmacéutica deseada es la entrada de energla causada
por este proceso y la tensién sobre la superficle de los cristales. En clertas
clrcunstancias, esto puede conducir a cambios polimorfos, a un camblo en la
configuracién amorfa o a un cambio en la red cristalina. Puesto que la calldad
farmacéutica de una formulacién farmacéutica requlere que la sustancia activa
tenga siempre la misma morfologfa cristalina, la establiidad y las propledades
de la sustancla cristalina actlva estdn también sujetas a requisitos estrictos
desde este punto de vista. i

La establlidad de una sustancla farmacéuticamente actlva
también Importante en las composiclones farmacéuticas para determinar el
tlempo de conservacién del medicamento concreto; el tlempo de conservacién
es el periodo de tlempo durante el cual el medicamento puede ser administrado
sin rlesgo alguno. Por lo tanto, una elevada establlidad de un medicamento en
las susodichas composiciones farmacéuticas bajo diversas condiclones de
almacenamlento es una ventaja adiclonal tanto-para el paciente como para el
fabricante.
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Al margen de los requisitos anterlormente Indicados, ha de tenerse
generalmente presente que cualquler cambio relatlvo al estado sélido de una
composiclén farmacéutica, que sea capaz de mejorar sus establlidades fisica y
quimica proporclona una ventaja significativa con respecto a formas menos
estables del mismo medicamento.

De este modo, el fin del iInvento es proporcionar una nueva forma
cristalina. y estable del compuesto filbanserina que satisfaga los estrictos

requisitos Impuestos a sustancias farmacéuticamente actlvas, como los ante-
riormente mencionados. )

Descripcién detaliada de invento

Sorprendentemente, se ha hallado que la base libre de flibanserina
en una forma polimérfica especifica satisface los requisitos anteriormente
menclonados.

Se ha hallado ademds que, dependlendo de la elecclén de las
condiclones que pueden aplicarse durante la sintesls de fllbanserina, la base
llbre se presenta en diferentes modificaciones cristalinas, los compuestos
polimorfos A y B.

Se ha hallado que estas diferentes modificaclones pueden ser
dellberadamente producidas medlante una adecuada elecclén de las condiclo-
nes de procesamiento usadas en el proceso de fabricaclén.

Sorprendentemente, se ha hallado que el compuesto polimorfo A,
que puede ser obtenido en forma cristalina a! elegir unas condiclones de
reacclén especificas, satisface los estrictos requisitos anterformente menciona-
dos y, por lo tanto, resuelve el problema en que se basa el presente Invento.
En consecuencia, el presente Invento se reflere al compuesto polimorfo A de
flibanserina. El compuesto polimorfo A de fllbanserina se caracteriza por un
punto de fusién de aproximadamente 161°C [determinado por calorimetria
diferenclal de barrido (DSC; del Inglés, differential scanning calorimetry);
velocidad de calentamiento de 10°K/min].

El compuesto polimorfo B, la modificacién menos estable de la
filbanserina, presenta un punto de fusién de aproximadamente 120°C (deter-
minado por DSC; velocidad de calentamiento de 10°K/min). Mientras que el
compuesto polimorfo B muestra poca establliidad bajo los efectos de, por
ejemplo, la tensién mecénica produclda por la trituracién, el compuesto poll-

e e———————



5

1% .
‘T IV TP T vy vy ~ — . mem——

I5

20

63

-4 -

morfo A llega a satisfacer los requisitos de establlidad anterlormente mencio-
nados.

De acuerdo con otro aspecto, el presente Invento se reflere a un
procedimlento para la fabricacién del compuesto polimorfo A de filbanserina a

escala Industrial. El procedimiento de acuerdo con el Invento se llustra en el
dlagrama 1.

I - OO —

La benzolmidazolona 2 es hecha reacclonar con el derfvado 3 de
plperazina bajo condiclones de reacclén bdsicas en un disolvente adecuado para
llegar a 1. En 2, el grupo R representa un grupo protector de aminas. El grupo
protector usado puede ser cualqulera de los grupos'comdnmente utilizados
para proteger la funcién amina. Los eJemplos Incluyen grupos selecclonados
entre alqullo, alqullo sustituldo, alqullo heterosustitulde, alqullo Insaturado,
heteroatomos sustituidos con aiqullo, fenllo sustituido o no sustituldo, bencilo
sustituldo o no sustituido, grupos alqulloxicarbonllo y grupos ariloxicarbonllo.
Los grupos protectores preferidos son selecclonados entre butito, 1,1-difenll-
metilo, metoximetilo, benclloximetilo, tricloroetoximetiio, pirrolidinometilo,

=t

Dlagrama 1

- clanometilo, pivalolloximetilo, alllo, 2-propenilo, t-butiidimetiisiliio, metoxilo,

tlometilo, 4-metoxifenllo, bencllo, 4-metoxibencllo, 2,4-dimetoxibencllo, 2-ni-
trobencilo, t-butoxicarbonllo, benclioxicarbonllo, fenoxicarbenllo, 4-cloro-feno-
xicarbonlio, 4-nitro-fenoxicarbonllo, metoxicarbonllo y etoxicarbonllo. Entre
estos, los grupos protectores preferidos son selecclonados entre t-butoxicar-
bonllo, etoxicarbonllo, metoxicarbonllo, benclioxicarbonllo, fenoxicarbonlloy 2-




&/

' 5.
1 propenilo, slendo muy preferido el Ultimo. En 3, X representa un grupo 1&bil
selecclonado entre cloro, bromo, yodo, metanosulfonato, triftuorometanosulfo-
nato y para-toluenosulfonato. X representa preferiblemente cloro, bromo o
yodo, slenglo muy preferido el cloro. Los disolventes adecuados son selecclona-
: 5 dos entre agua, alcoholes y mezclas de agua con alcoholes, disolventes apréti-
11 cos polares y mezclas de los mismos con agua. Los disolventes preferidos son
1 selecclonados del grupo que consiste en dimetiiformamida, dimetlisulféxido,
‘ acetonitrilo, tetrahldrofurano, dioxano, metanol, etano!, isopropanol y mezclas
de uno o varlos de los susodichos disolventes con agua. Los disolventes prefe-
10 ridos son aquellos que son faclimente miscibles con agua. Como disolvente se
usa preferiblemente una mezcla de agua con uno de los alcoholes metanol,
i etanol e Isopropanol. En una reallzacién preferida, se usa como disolvente una
mezcla de agua e isopropanol. La base usada puede ser un carbonato alcalino o
alcalinotérreo de litlo, sodlo, potasio o calclo, tal como carbonato de sodlo,
15 carbonato de litlo, carbonato de potasio o carbonato de caiclo, y preferiblemen-
te carbonato de potaslo. Tamblén es posible usar los hidrogenocarbonatos de
litlo, sodlo y potaslo. Preferiblemente, pueden usarse tamblén los hidréxidos
alcalinos o alcalinotérreos de litio, sodlo, potasio, magneslo y calclo, pero
preferiblemente hidréxido de sodlo, hidréxido de potaslo, hidréxido de litio e
20 hidréxido de calclo en alcoholes o0 agua. La base mds preferida es el hidréxido
y de sodlo. La base es preferiblemente afiadida en forma de su disolucién acuosa,
preferiblemente en forma de disoluclones acuosas concentradas, tal como, por
ejemplo, en concentraclones de entre 30 y 50 % en peso/volumen. En una
realizaclén preferida, se usa una disolucion acuosa de hidréxido de sodlo en una

25 concentraclén de aproximadamente 45 % en peso/volumen.
Los compuestos 2 y 3 son Introducldos en la mezcla de reaccién en
. una relacién molar de entre 1:1 y 1:2, preferiblemente en una relacion molar
de entre 1:1,1 y 1:1,5. Como se mencloné anteriormente, se usa una mezcla
de agua e !sopropanol como una mezcla disolvente preferida para la conduccién
30 del procedimiento de acuerdo con el invento. En esta mezcla disolvente, la
relaclén ponderal de agua a Isopropanol en la mezcla disolvente preferida es
entre 10:1 y 1:1, mas preferida es entre 8:1 y 3:1, particularmente preferida
es entre 7:1 y 5:1. Por mol de compuesto 2 se usan aproximadamente 2-10
kg, preferiblemente 3-8 kg, mas preferiblemente 4-7 kg de la mezcla disolvente
35 anterlormente menclonada. En una realizacién preferida, la reacclén es llevada
cabo usando como base una disoluclén acuosa de hidroxido de sodlo en una
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concentraclon de aproximadamente 45 % en peso/volumen. Por mol de 2 se
usan aproximadamente 0,1-1,5 kg, preferiblemente 0,2-1,0 kg, de forma
particularmente preferida 0,3-0,6 kg de fa disolucién de hidréxido de sodio
anteriormente mencionada. La mezcla de reacclén que contlene 2, 3 y la base
5 en el adecuado disolvente anterlormente mencionado es preferiblemente
calentada a al menos 50°C. En una realizaclon preferida, la temperatura de
reaccién estd en el Intervalo de entre 60°C y el punto de ebulliclén del
disolvente. Se preflere particularmente una temperatura de entre 70 y 90°C. La
mezcla de reaccidn es calentada a la susodicha temperatura durante un perlodo

10 de aproximadamente 10 minutos a aproximadamente 12 horas, prefe-
riblemente de aproxlmadaniente 15 minutos a aproximadamente 6 horas, mas
preferiblemente de aproximadamente 30 minutos a aproxiimadamente 3 horas.
La mezcla de reaccién es preferiblemente calentada a la susodicha temperatura

. durante un periodo de aproximadamente 45 a 60 minutos.

15 El grupo protector R es posteriormente escindido. Las condiclones
de escislén dependen de la elecclén del grupo R. SI R representa, por ejemplo,
bencllo, la escislén es llevada a cabo por medio de hidrogenaclén en acido
acético en presencia de un catallzador aproplado (por eJempio, Pd sobre carbén
vegetal) o R puede ser escindido en HBr acuoso. En el caso de que R sea

20 metoxicarbonilo, etoxicarbonllo, fenoxicarbonllo o 4-nitrofenoxicarbonllo, puede
ser escindldo, por ejemplo, usando disoluclones acuosas alcallnas tales como
NaOH (acuoso) o KOH (acuoso). En el caso de que R sea t-butoxicarbonilo,
puede ser escindido, por ejemplo, en HCl o HBr acuosos. En el caso de que R
represente 2-propenlio, el grupo protector particularmente preferido de acuerdo

25 con el Invento, la esclslon de R es efectuada por medio de condiclones de
reacclén &cidas. En un procedimiento particularmente preferido de acuerdo con
el Invento, el grupo 2-propenlilo es escindido usando un &cido mineral fuerte,
preferiblemente un &cido selecclonado del grupo que consiste en &cido
bromhidrico, &cldo clorh(drico y 4cldo sulfirico, mds preferiblemente &cido

30 clorhidrico. El &cido clorhidrico puede ser affadido en forrna gaseosa o en forma
de sus disoluciones acuosas, prefiriéndose la adicién de disoluclones acuosas.
Se prefiere particularmente la adicién de dcido clorhidrico en forma de su
disolucién concentrada (aproximadamente al 36 % en peso/volumen). Ha de
afiadirse al menos un mol de &cido clorhidrico por mol de 2. Preferiblemente, la

35 cantidad de acldo clorhldrico concentrado afiadldo (al 36 % en peso/volumen)
por mol de 2 es entre 50 y 500 g, mas preferiblemente entre 80 y 250 g. De

/
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forma particularmente preferida, se afiaden aproximadamente 120-160 g de
acldo clorhidrico acuoso concentrado (al 36 % en peso/volumen) por mo! de 2
usado. Puede afiadirse opclonalmente agua adiclonal. A una temperatura de
aproximadamente 70-90°C, se elimina aproximadamente el 30-70 %,
5 preferiblemente aproximadamente el 35-60 %, del disolvente por medio de
destllacién. A una temperatura de aproximadamente 60-80°C, el pH del residuo
restante es ajustado a aproximadamente 5-9, preferiblemente a aproxima-
damente 6-8, medlante la adicién de hidréxido sédico acuoso (al 45 % en
peso/volumen). A una temperatura de aproximadamente 40-55°C, el pH es
10 ajustado a aproximadamente 8-9 medlante la adiclén de hidréxido sédico
acuoso (al 45 % en peso/volumen). Posteriormente, la mezcla es enfriada a
aproximadamente 20-40°C, preferiblemente a aproximadamente 30-35°C, y es
centrifugada. El residuo asi obtenido es lavado con aproximadamente de 100 a
. 750 m! de agua por mol de 2 Introducido, preferiblemente con aproxima-
15 damente de 200 a 500, de forma particularmente preferida con aproximada-
mente de 300 a 400, ml de agua por mol de 2 Introducido e Isopropanol
(aproximadamente de 50 a 250 g por mol de 2, preferiblemente de aproxima-
damente 100 a 200 g por mol de 2), Yy luego con agua hasta la eliminacién de
los cloruros. Opclonalmente, el producto asl obtenido puede ser sometido a otra
20 operacién de purificacién. Dicha purificaclén es llevada preferiblemente a cabo
por medio de la cristalizaclén de 1 en, por ejemplo, acetona.
Un aspecto del presente invento se refiere al compuesto polimorfo
A de fllbanserina, obtenible por medio de! método anterlormente descrito.
El sigulente ejemplo de sintesls sirve para lustrar un método para
25 preparar el compuesto polimorfo A de fllbanserina. Ha de ser conslderado sélo
como un posible método descrito a modo de ejemplo, sin que limite el Invento
en cuanto a sus contenidos.

Eiemplo

30 Se cargan 375 kg de 1-[(3-trifluorometll)fenll]-4-(2-cloroetil)pi-
perazina en un reactor con 2.500 kg de agua y 200 kg de hidréxido sédico
acuoso al 45 %. Bajo agitaclén, se afiaden 169,2 kg de 1-(2-propenll)-1,3-dl-
hidro-benzoimidazol-2H-ona, 780 kg de isoprapanol, 2.000 kg de agua y 220
kg de hidréxido de sodlo acuoso al 45 %. Se callenta la mezcla de reaccién a

35 75-85°C y se afiaden 160 kg de aclido clorhidrico concentrado y 200 kg de
agua. Se agita la mezcla de reacclén a temperatura constante durante aproxi-

<

T TRTYSITTT N TUEIENY T IESSENT R e e eae - -

1




67

madamente 45 minutos. Después de |a destilaclén de una mezcla de agua e
isopropanol (aproximadamente 3.000 kg), se enfrfa el residuo restante a
aproximadamente 65-75°C y se ajusta el pH a 6,5-7,5 medlante la adiclén de
125 kg de hidréxido sddlco acuoso al 45 %. Tras enfrlamlento a una tempera-
5 tura de 45-50°C, se ajusta el valor de pH a 8-9 mediante la adiclén de aproxi-
) madamente 4 kg de hidréxido sddico acuoso al 45 %. La mezcla es posterior-
[ ‘1 mente enfrlada a 30-35°C y es centrifugada. El residuo asl obtenido es lavado
con 340 | de agua y 126 | de Isopropanol y luego con agua hasta la ellminacién
de los cloruros. El producto hiimedo es secado bajo vaclo a una temperatura de
. 10 aproximadamente 45-55°C, lo que conduce a 358 kg de compuesto polimorfo A
de filbanserina crudo. El producto crudo asl obtenido es cargado en un reactor
con 1.750 kg de acetona, y la mezcla resultante es calentada bajo agltacién
hasta reflujo. La disolucldn obtenida es filtrada, y el producto de filtraclén es
: . concentrado por destliaclén. La temperatura es mantenida a 0-5°C durante
' 15 aproximadamente 1 hora, y el sélido precipitado es luego alslado por fittracién y
es secado a 55°C durante al menos 12 horas. La produccién final es 280 kg de
y compuesto polimorfo A de flibanserina puro.
Como se mencioné anterlormente, el compuesto polimorfo A de
| filbanserina fue caracterizado por DSC. La temperatura maxima determinada
20 para el compuesto polimorfo A es aproximadamente 161°C, Para la caracteri-
zaclén por medio de DSC se aplicé un sistema Mettler TA 3000 provisto de un
procesador TC 10-A y una célula DSC 20. La velocidad de calentamlento fue
10°K/min.
E! compuesto polimorfo A de fllbanserina fue adiclonalmente
2s caracterizado por difractometria de rayos X sobre polvo. El dlagrama de
1 difraccién de rayos X sobre polvo del compuesto polimorfo A fue obtenido de
) acuerdo con las condiclones slgulentes:

Equipo: Difractdémetro Phillps PW 1800/10 provisto de un
i 30 Microvax 2000 digital
-
Parémetros de ajuste: RayesX
Tipo de tubo: Cu (foco fino largo)

Longitudes de onda (1): Kq1 = 0,154060 nm

Ka2 = 0,154439 nm
35 Relacion de Intensidades (a2/al): 0,500
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Angulo Iniclal [*28]: 2,000
Angulo final [°20]: 60,000

Tamaiio de paso [°28]: 0,020
Intensidad(es) maxima(s): 7.310,250
Tipo de barrido: continuo

Anchura minima en la punta del pico:
Anchura maxima en la punta del pico:
Anchura en la base del pico:
Significaclén minima:

Ndmero de picos:

Tenslén elevada: 50 kv
Corriente del tubo: 30 mA

B

0,00
1,00
2,00
0,75
69

En la Figura 1 se llustra el dlagrama de difraccién de rayos X sobre
‘] 15 polvo, obtenido para el compuesto polimorfo A. En la Tabla 1 se reinen los
valores aproplados.

PATETIVTTT T OO T TENT Y e

Tabla 1
Angulo Valord Valord Anchura Intens.de Intens. Intens. Signlf.
{°20] «l [nm] «2[nm] de pico plco de fondo relat.
[°2©] [cuentas] [cuentas] [%]
5,195 1,69967 1,70390 0,960 8 . 69 0,1 1,05
9,045 0,97689 0,97931 0,100 92 96 1,3 0,97
9,335 0,94660 0,94896 0,080 114 98 1,6 0,88
10,025 0,88160 0,88379 0,140 400 100 5,5 7,18
10,595 0,83430 0,83637 0,140 204 102 2,8 3,46
11,290 0,78309 0,78503 0,140 467 104 6,4 6,91
13,225 0,6689% 0,67058 0,180 548 112 7,5 13,10
14,595 0,60642 0,60793 0,180 404 121 5,5 9,17
15,460 0,57268 0,57410 0,140 4.186 125 57,3 23,20
16,655 0,53185 0,53317 0,200 515 130 7,0 12,38
17,085 0,51856 0,51985 0,100 1.347 132 184 2,78



§ 17,285
17,420
18,140
18,650
19,140
19,820
20,080
20,385
21,215
21,890
22,630
23,210
24,355
24,610
24,995
25,260
26,575
27,155
27,310
27,865
28,210
28,325
28,650
29,520
30,250
31,105
31,905
32,350
33,300
33,640

.
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0,51260
0,50866
0,48863
0,47538
0,46332
0,44757
0,44184
0,43530
0,41845
0,40570
0,39259
0,38291
0,36516
0,36144
0,35596
0,35228
0,33514
0,32811
0,32629
0,31991
0,31608
0,31482
0,31132
0,30234
0,29521
0,28729
0,28026
0,27651
0,26884
0,26620

0,51388
0,50992
0,48984
0,47656
0,46447
0,44869
0,44294
0,43638
0,41949
0,40670
0,39357
0,38386
0,36607
0,36234
0,35684
0,35316
0,33597
0,32893
0,32710
0,32071
0,31686
0,31560
0,31210
0,30309
0,29594
0,28800
0,28096
0,27720
0,26950
0,26686

0,060
0,100
0,180
0,120
0,140
0,160
0,140
0,160
0,160
0,200
0,280
0,120
0,060
0,140
0,100
0,120
0,240
0,140
0,100
0,120
0,100
0,140
0,180
0,220
0,120
0,360
0,100
0,120
0,180
0,100
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1.399
1.204
1.043
1.063
7.310
3.624
5.402
2.652
369
773
4.277
484
2.725
3.540
529
557
2.421
676
767
420
1.467
1.789
1.204
1.011
159
282
339
237
1.347
404

e - -

135
135
139
142
144
146
149
149
154

156
161

164
169
172
174
174
182
185
185
188
190
190
190
196
199
204
207
210
216
216

19,1
16,5
14,3

‘14,5

100,0
49,6
73,9
36,3
5,0
10,6
58,5
6,6
37,3
48,4
7,2
7,6
33,1
9,2
10,5
5,7
20,1
24,5
16,5
13,8
2,2
3,9
4,6
3,2
18,4
5,5

&7

2,26
4,71
13,14
0,91
32,77
9,02
21,06
23,25
5,78
3,09
74,66
3,33
1,16
17,08
1,01
3,02
42,58
1,32
2,75
1,08
0,79
4,41
11,65
15,74
1,22
8,14
0,96
3,01
14,06
1,45



34,880
35,275
36,055
36,910
37,160
37,680
39,435
39,675
40,325
40,930
41,445
41,990
42,670
43,145
44,190
46,095
46,510
48,305
48,900
50,330
51,035
53,550
54,500
55,420
56,220
56,770
57,405
58,500

e ) AV 4 m Bty ¢ T e i e e

0,25701
0,25422
0,24830
0,24333
0,24175
0,23853
0,22831
0,22698
0,22347
0,22031
0,21769
0,21499
0,21172
0,20950
0,20478
0,19675
0,19509
0,18826
0,18610
0,18115
0,17881
0,17099
0,16823
0,16565
0,16348
0,16203
0,16039
0,15764

rmnr -

0,25765
0,25486
0,24952
0,24393
0,24235
0,23912
0,22888
0,22755
0,22403
0,22086
0,21823
0,21552
0,21225
0,21002
0,20529
0,19724
0,19558
0,18872
0,18657
0,18160
0,17925
0,17141
0,16865
0,16606
0,16389
0,16243
0,16079
0,15804

0,200
0,240
0,280
0,320
0,120
0,240
0,280
0,080
0,160
0,120
0,240
0,120
0,160
0,120
0,160
0,160
0,240
0,200
0,240
0,160
0,080
0,480
0,400
0,320
0,320
0,240
0,240
0,240
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202
299
202
169
216
240
449
396
520
480
372
538
428
433
376
279
310
506
615
437
416
177
130
130
121
142
112
67

222
225
228
234
234
237
246
246
250
253
256
259
262

- 266

269
279
282
292
296

- 303

306
317
324
328
331
335
339
342

2,8
4,1
2,8
2,3
3,0
3,3
6,1
54

‘7,1

6,6
51
7.4
5,9
59
51
3,8
4,2
6,9
8,4
6,0
57
2,4
1,8
1,8
1,7
1,9
1,5
0,9

1,04
4,84
3,78
0,90
2,14
1,58
2,67
0,82
0,95
2,66
2,65
1,31
1,45
1,50
0,89
0,86
0,87
2,06
1,67
1,73
0,93
2,84
1,37
1,72
0,87
1,59
1,19
1,57
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A la luz de la eficacla farmacéutica de la filbanserina, el
presente Invento se reflere ademds al uso del compuesto polimorfo A
de fllbanserina como un medicamento.

Un aspecto més del presente Invento se reflere al uso del
compuesto polimorfo A de flibanserina para preparar una composicidn
farmacéutica para tratar enfermedades en que el uso de compuestos
que presentan afinidad por los receptores 5-HTyw ¥ 5-HT; puede tener
un beneficlo terapéutico.

Un aspecto mas del presente Invento se refiere al uso del
compuesto polimorfo A de flibanserina para preparar una composiclén
farmacéutica para tratar una enfermedad seleccionada entre depresién,
esquizofrenla, enfermedad de Parkinson, ansiedad, alteraciones del
suefio, trastornos sexuales y mentales, y deterloro de la memoria
asoclado con la edad.

En particular, el presente Invento se reflere al uso del
compuesto polimorfo A de fllbanserina para la preparaclén de un
medicamento para el tratamiento de trastornos del deseo sexual.

En una realizaclén preferida, el Invento se reflere al uso
del compuesto polimorfo A de flibanserina para la preparacién de un
medicamento para el tratamiento de trastornos selecclonados del grupo
que conslste en trastorno de deseo sexual hipoactivo, pérdida, de desea
sexual, carencla de deseo sexual, deseo sexual disminuldo, deseo
sexual Inhibldo, pérdida de iibido, alteracién de la libido, y frigidez.

De acuerdo con el Invento, es particularmente preferido el
uso del compuesto polimorfo A de fllbanserina para la preparacidn de
un medicamento para el tratamiento de trastornos seleccionados detl
grupo que consiste en trastorno de deseo sexual hipoactivo, pérdida de
deseo sexual, carencla de deseo sexual, deseo sexual disminuldo Y
deseo sexual Inhibido.

En una reallzacién particularmente preferida, el invento se reflere
al uso del compuesto polimorfo A de flibanserina para la preparacion de un
medicamento para el tratamiento de trastornos seleccionados del grupo que
conslste en trastorno de deseo sexual hipoactivo y pérdida de deseo sexual.

Los susodichos efectos terapéuticos del compuesto polimorfo A de
flibanserina pueden alcanzarse en hombres y mujeres. Sin embargo, de
acuerdo con un aspecto mds del Invento, se prefiere el uso del compuesto

|i1lﬂ'.'ﬂ'1‘l“"t"1‘!"'!!'ﬂﬂ"":': “TTIEN " ENTEIYT OCCTrRMT ¢ v e—comeeamte—
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polimorfo A de fllbanserina para la preparaclén de un medicamento para el
tratamlento de una disfuncién sexual femenina.
Los efectos beneflclosos del compuesto polimorfo A de filbanserina
pueden ser observados Independlentemente de sl la alteracién existia desde
5 slempreo era adquirida, e Independlientemente del origen etlolégico {orgénico
-tanto fisicamente provocado como provocado por fArmacos-, sicogeno, una
comblnaclén de orgénico -tanto fisicamente provocado como provocado por
fadrmacos- y sicégeno, o desconocldo).
Como una caracterisitica mds del presente Invento, se proporcio-
10 nan composiciones farmacéuticas que comprenden, como un Ingrediente activo,
el compuesto polimorfo A de flibanserina junto con uno o mas vehiculos,
agentes dlluyentes o exclplentes farmacéuticos. Para administracién
farmacéutica, el compuesto polimorfo A de fllbanserina puede ser Incorporado a
la preparaclén farmacéutica convenclonal en forma sélida, ligulda o pulveriza-
15 ble. La composicion puede presentarse; por eJemplo, en una forma adecuada
para administracién oral, rectal o parenteral o para inhalacién nasal; las formas
preferidas Incluyen, por ejemplo, cdpsulas, tabletas, tabletas revestidas,
ampolias, supositorios y formas para pulverizacién nasal. '
El Ingrediente activo puede ser incorporado a exclplentes o vehi-
20 culos convencionalmente usados en composiclones farmacéuticas, tales como,
por ejemplo, talco, goma ardblga, lactosa, gelatina, estearato de magnesio,
almidén de maiz, vehiculos acuosos o no acuosos, polivinilpirrolidona, glicéridos
semisintéticos de dcldos grasos, cloruro de benzalconlo, fosfato de sodio, EDTA
y polisorbato 80. Las composiclones son ventajosamente formuladas en unida-
25 des de doslificaclén, estando cada unidad de doslficacién adaptada para propor-
clonar una sola dosis del Ingrediente activo. Cada unidad de dosificaclén puede

contener convenlentemente de 0,01 mg a 100 mq, preferiblementede 0,1 a 50
mg.

= el

30
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Relvindicaci
1) El compuesto pollimorfo A cristalino (forma A) de filbanserina 1,

j : CF
HN 3
O

que tlene un méximo endotérmico a 161°C que se produce durante un andlisls
térmico usando DSC.

2) La filbanserina 1 que comprende la forma A de acuerdo con {a
relvindicaclén 1.

3) Un procedimiento para la preparaclén Industrial de filbanserina
1 de acuerdo con la relvindicacién 1 6 2,

6 O |

caracterizado porque, en una primera operaclon de reaccidn, una benzolmida-

10 zolona2
§
L
N
R

en la que R representa un grupo protector de aminas adecuado, es hecha
reacclonar con una plperazina 3

F Rl Sl at) T ] -
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aveval

3

en la que X es un grupo Iabll selecclonado entre cloro, bromo, yodo, metano-
sulfonato, trifluorometanosulfonato y para-toluenosulfonato, en un disolvente
adecuado selecclonado entre agua, alcoholes, mezclas de agua con alcoholes,
disolventes apréticos polares y mezclas de los mismos con agua, en presencla
de una base adecuada, y porque, en una segunda operaclén de reaccién, el

grupo protector R de aminas es escindido bajo unas condiclones de esclsién
adecuadas.

4) Un procedimiento de acuerdo con la relvindicaclén 3, caracteri-

zado porque la reacclén de 2 con 3 es llevada a cabo a una temperatura de al
menos 50°C.

5) Un procedimliento de acuerdo con la rélvindicacién 4, caracteri-
2ado porque el calentamlento es llevado a cabo durante un periodo de aproxI-
madamente 10 minutos a aproximadamente 12 horas.

6) El compuesto polimorfo A de flibanserina 1 obtenible de acuer-
do con una de las relvindicaciones 3 a 5.

7) Bl compuesto polimorfo A de flibanserina 1 de acuerdo con una
de las relvindicaciones 1, 2 y 6, para uso como un medicamento.

8) Uso del compuesto polimorfo A de flibanserina 1 de acuerdo con
una de las relvindicaclones 1, 2 y 6 para preparar un medicamento para tratar
enfermedades en que el uso de cantidades terapéuticas eficaces de compuestos

que presentan afinidad por los receptores 5-HT;, Y 5-HT; presenta un beneficlo
terapéutico.

9) Uso del compuesto polimorfo A de filbanserina 1 de acuerdo con
una de las relvindicaciones 1, 2 y 6, para preparar un medicamento para tratar
una enfermedad selecclonada entre depresldn, esquizofrenta, enfermedad de
Parkinson, ansledad, alteraciones del suefio, trastomos sexuales y mentales, y
deterioro de la memoria asoclado con la edad.
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10) Composiciones farmacéuticas que comprenden un compuesto
polimorfo A de fllbanserina de acuerdo con una de las relvindicaciones 1, 2y 6,
como un Ingrediente activo, opclonalmente en mezcla con uno 0 mas vehiculos,

agentes diluyentes o exclplentes farmacéuticos.
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PRELIMINAR INTERNACIONAL

1.

Base del Informe

Respecto a los elementos de la solicitud intermaclonal (Las hojas de reemplazo que han sido
eniregadas a la Oficina recepiora en respuesta a la invitacidn bajo el Articulo 14 se refieren en
este informe como “originalmente presentadas” y no se anexan a esie informe ya que ellas no
contienen modificaciones (Regla 70.18 y 70.17)):

La descripcidn:
paginas 1-11, como se presentaron originalmente

Las relvindicaclones:
Nameros 1-10, como se presentaron originalmente

Los Dibujos:
P4ginas 1/1, como se presentaron originalmenta

Respecto al lenguaje, todos los elementos marcadas anteriormente estuvieron disponibles o
fueron enviados a la Administracién en el lenguaje en que se presentd la sollcitud intemacional, a
menos que se indique otra cosa en este punto.

Estos elementos estuvieron disponibles o fueron enviados a esta Administracién en el siguiente
lenguaje ol cual es:

] el lenguaje de la traducciéon enviada para propésitos de la basqueda interacional (bajo

Regla 23.1 (b))-

[ ellenguaje de la publicacién de la solicitud intemacional (bajo Regla 48.3(b)).

[] ellenguaje de la traduccién entregada con propdsitos del examen preliminar Intemacional
- (bajo Regla 55.2 y/o 55.3).

Respecto a cualquler secusncla de nucledtido y/o amino acides divulgada en la solicitud
internaclonal, el examen preliminar intemacional se lievé a cabo con base en el listado de
saecuencias:

contenido en la solicitud intemaclonal en forma escrita

presentado junto con la solicitud intemaclonal en forma legible por computador

entregado posteriormente a esta Administracién en forma leglble por computador

La declaracién de que el listado de secuenclas posteriormenta entregado no va més alld
de lo divuigado en la solicitud Internacional originaimente presentada, ha sido entregada.
La declaracién de que la informacién grabada en la forma legible por computador es
idéntica al listado de secuencias escrito que se ha entregado.

Od

Las modificaciones han dado como resultado la cancelacién de:

la descripcion, paginas .
las meivindicaciones, Nos. ,
los dibujos, pédgina .

000 O 0O OO0

Este reporte ha sido astablecildo como si (parte de) las modificaciones no se hubleran
reallzado, ya que éstas han sldo consideradas como una ampliacién de lo iniclaimente divuigado
como sa Indica en la Casllia Suplementaria (Regla 70.2(c)).

{Cualquier hoja de reempiazo que conienge dichas modificaciones deberd ser referida bajo el
punto 1y anexada a este informe)
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INFORME DE EXAMEN , }y
PRELIMINAR INTERNACI NAL Sollclitud intemacional No. PCT/EP02/08468

V. Declaraclén motivada seg(n el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo y la
aplicacién Industrial; citas y explicaclones que apoyan esta declaracién.

1. Declaracion

Novedad (N) S| Relvindicaclones 1-10
NO Reivindicaclones

Nivel Inventivo {NI) S| Relvindicaciones 1-10
NO Reivindicaciones

Aplicaclén industrial (Al) Sl Relvindicaciones 1-10
) NO Relvindicaciones

2.  Citas y explicaciones

Ver Hoja Separada

Formato PCT/ IPEA/ 408 (Recuadro V) (Julio 1898)



>

INFORME DE EXAMEN Solicitud internacional No. PCT/EP02/08466

PRELIMINAR INTERNACIONAL - HOJA SEPARADA

Seccién V

Los siguientes documentos fueron citados en el reporte de blisqueda y fueron
considerados para el examen de la presente solicitud:

D1: EP-A-0 526 434 (BOEHRINGER INGELHEIM MSTER) 3 de Febrero de 1983.

D2: BORSIN! F ET AL: '‘BIMT 17, UN ANTAGONISTA DEL RECEPTOR 5-HT2A Y
MSTERDAM AGONISTA DEL RECEPTOR 5-HT1A EN LA CORTEZA
MSTERDA- DE RATA' NAUNYN-SCHMIEDEBERG'S ARCHIVES OF

PHARMACOLOGY, SPRINGER, BERLIN, DE, vol. 532, no, Septiembre de 1985,
péaginas 276-282,

D3: GIRON ET AL; ‘Analisis tarmico y métodos calorimétricos en la caracterizacion de
polimorfos y solvatos' THERMOCHIMICA ACTA, ELSEVIER SCIENCE
PUBLISHERS, MSTERDAM, ni, vol. 248, 1995, paginas 1-59,

D4: BERNSTEIN, J. ET AL.: ‘Pollimorfos concomitantes’ ANGEWANDTE CEIME, INT.
ED., 1999, paginas 3441-3461.

1. La presente solicitud se relaciona con un polimorfo estable de 1-[2-(4-(3-fluorometil-
fenil)piperazin-1-il)etil]-2,3-dihidro-1H-benzimidazol-2-ona (flibanserina), el cual tiene
afinidad por los receptores 5-HTia y 5-HT2. Esta actividad es considerada dtil en el
tratamiento de por ejemplo: la depresién, Parkinson o la ansiedad.

2. La flibanserina es conocida a partir del documento D1 (comparar pagina 17, ejemplo 3)
y D2 (figura 1). D1 divulga una forma cristalina de este compuesto con un punto de fusién
especlfico de 230-231°C. El polimorfo reivindicado aqul tiene un punto de fusién de 161°C
y asl puede distinguirse claramente de lo divulgado por D1 (Art. 33(2)PCT). Ademas, el
solicitante considera importante que D1 divuiga el clorhidrato de la estructura, mientras la
presente solicitud se relaciona con un polimorfo de el “compuesto libre®.

3. En relacion con los documentos D3 y D4, se reconoce que los polimorfos pueden
revelar propiedades fisicoquimicas o farmacocinéticas distintivas. El solicitante
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INFORME DE EXAMEN .
PRELIMINAR INTERNACIONAL — HOJA SEPARADA Solicitud Intamaclonal No. PCT/EP02/08488

proporciond argumentos y datos que revelan que el compuesto reivindicado puede
absorber una cantidad mucho menor de humedad en contraste con el clorhidrato conocido
de D1. Se concluye asi que el polimorfo nuevamente desarrollado es ventajoso para los
propdsitos de formulacién de medicamentos {control de pe.so). Se reconoce el alcance
del nivel inventivo (Art. 33(3)PCT).
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Solicitud internacional No. PCT/EP02/08466
Publicacién Internacional No. WO 03/014079 A1 Fecha : 20 de Febrero de 2003

Fecha: 30 de Julio de 2002

@ Titulo (54)
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Anexos:

X Comprobante de pago de la tasa de presentacién de la solicitud por $ 422.000.00.

[0  Comprobante de pago por relvindicacién de prioridad. '

O Documento que acredita la existencia y represantacién legal cuando el solicitante sea persona
Juridica. ' '

0  Poderes, sifuere el caso.

O Documento de cesién del Inventor al solicitante o a su causante.

: . O Declaraciones.

X Copla de la solicitud interacional. (Resumen, descripcién, relvindicaciones, dibujos)

B Traduccién de la sollcitud intemacional al castellano. (Resumen, descripcion, reivindicadciones,
dibujos)

BJ  Copia del examen prellminar efectuado por la IPEA.

&3 Traducclén del ‘examen preliminar efectuado por la IPEA.

[0  De serelcaso, copia del contrato de acceso.

O De ser el caso, documento que acredite la licencia o autorizacién de uso de conacimientos
tradicionales de las comunidades Indigenas.

O De ser el caso, certificado de depésito del material blolégico.

D24 Arte final 12x12

. O De ser el caso, iInformacién sobre ofras golicitudes de patents o titulos obtenlidos en el exiranjero
. por el mismo fitular o su causante, relacionadas parclal o totalmente con la Invencién de esta

sollcitud. '

B Otros
FORMA PCT/IB/308 NOTIFICACION DEL REGISTRO DE UN CAMBIO (NOTIFICATION OF THE RECORDING
OF A CHANGE): CAMBIO DE NOMBRE DEL SOLICITANTE Y CAMBIO DE DOMICILIO DE INVENTOR
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Relvindicaciones
1) El compuesto polimorfo A cristalino (forma A) de filbanserina 1,

: HN’@ ' CF,
d—\_UG
. i
que tlene un maximo endotérmico a 161°C que se produce durante un andlisls
térmico usando DSC.

2) La filbanserina 1 que comprende ia forma A de acuerdo con |a
relvindicacién 1.

3) Un procedimiento para la preparacién Industrial de filbanserina

- 1 de acuerdo con la relvindicacién 1 6 2,

o @(-1»001

caracterizado porque, en una primera operacién de reacclén, una benzolmida-

-

2

en la que R representa un grupo protector de aminas adecuado, hecha
reacclonar con una plperazina 3

-
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Bogotd, D.C.,
Doctor: ] Oficlo N°0 3494
EMILIO FERRERO
Apoderado
BIDACHEM 8S.PA
ASUNTO: Radicacién N° 04-16766
Soliciud internacional PCT/EP02/08468
Fecha Inicio fase nacional  02/03/2004
Trémite 011
Evento 37
Actuacion 430
Folios 001
-
COmomulladoddmmondolomla.mallzndoconMndamentoalelarwoaadoh

de la Comisién de la Comunidad Andina, articulo 27 del Tratado
en

Materia de Patentes (PCT), regla 51 blsdelﬂodamenbyelmdar
Unica de la Superintendencia de Industria y Comercio, sa le comunica que:

0 La solicitud no contiene la copla del documento en que consta la ceslén del derecho a
la patente del inventor al solicitants o a su causants, (Art. 26-k) Declsién 486).

0 La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos
exigidos por los articulos 83 y subsigulentes del Cédigo de Procedimiento Civil.
Adiclonaimente, deberd presentar el documento que acredia |a existencia y
representacion legal de la socledad solicitants, cuando ésta fuere persona Juridica.

0 E solicitante referido en la soficitud intemacional es diferents al referido en la soliciud

nacicnal. Anexar documentos para aclarar.

Enwmpllmlontodolodlspuestoporala@ulo&dehDedslan se le requiere

que dentro del término de dos meses sigulentes a la fecha de notificacién del
presente oficlo, complets los requisiios anteriormente enunclados. En caso de no dar
cumplimienio al presente requerimiento, la solicitud se considerard abandonada y
perderé su prelacidn.

ol presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capftulo quinto del thulo primero de la Circular Unica N° 10 de 2001.

|

8 requerimiento fue  nolificado por filaciin en lista de
fecha, B.2: ABR. 2004
202080

W
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