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forms, these active ingredients must normally be in solid form. In this connection, a
number of solid forms are possible. They may be amorphous or crystalline. On
crystallization the active ingredient may result as ansolvate. It is likewise possible for
a solvate to be formed through incorporation of solvents into the crystal. A hydrate is,

for example, a solvate which has formed with incorporation of water into the crystal.

It is known that a number of physicochemical properties are determined by the
respective solid form. Such properties of pharmaceutical relevance are for example
the chemical stability of the active ingredient, its stability towards pharmaceutical
excipients, its grindability and its flow behaviour. It is likewise known that crystaltine
solids have a greater stability than amorphous solids. With amorphous solids there is
the risk of recrystallization and thus the risk of an uncontrolied loss of the solid form
employed in the pharmaceutical formulation. The advantage of amorphous solids
derives inter alia from its greater solubility or their distinctly increased rate of
dissolution. When selecting the solid form to be used in a specific pharmaceutical
formuiation of an active ingredient it is necessary to balance the advantages and
disadvantages against one another, for example in the rate of dissolution, the stability

and the processability. A stable solid form is a prerequisite for developing a medicinal
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large losses of active ingredient in the mother liquor. The active ingredient is in
relatively dilute form in the raffinate of the preparative chromatography column. The

active ingredient must be isolated from this raffinate in solid form.

11B-(4-Acetylphenyl}-20,20,21,21,21-pentaflucro-17-hydroxy-19-nor-17a-pregna-4,9-

dien-3-one has the structural formula:

11B-(4-Acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-preg-
na-4,9-dien-3-one has previously been disclosed only as amorphous foam
(EP 0970103 B1, page 9, paragraph 0056). This amorphous foam results from
concentration to dryness of the fractions containing the active ingredient after
chromatography. The amorphous foams obtained in this way do not satisfy the
requirements for an active pharmaceutical ingredient in relation to the content of
residual solvents. In addition, removal of the foam from the stirrer is difficult. A further
step on the route to the finished formuiation is micronization. Micronization in this

context is a fine grinding of the ground material, for example using an air jet mill.
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ingredient. Drying to renove the solvent fromthe solvates formed in this

way i rpropanol/isopropyl acetate. However, because of their content of residual solvent,
these solvates do not satisfy the requirements for an active pharmaceutical
ingredient. Drying to remove the solvent from the solvates formed in this way in turn

leads to an amorphous phase.

It is generally known that the appearance of new, previously unknown solid
forms of a known chemical compound is not predictable. The existence of crystalline
phases is predictable just as poorly as the number of polymorphic forms. The
possibility of forecasting the conditions for formation and properties of the individual

forms is just as small.

it is an object of the present invention to generate solid forms of
11B-(4-acetylphenyl}-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-
3-one which have neither the disadvantages of the known amorphous form, in particular
the low storage stabilty and electrostatic charging during processing, nor the

disadvantages of crystalline solvates with organic solvents.
The object has been achieved by finding polymorphs | and |1,

it is known that amorphous solid forms do not show a well-defined and
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it was possible to prepare the polymorph | found in this way also on a larger

scale (kg range). The processes used therefor are displacement crystallization using

water and trituration.

The polymorph | according to the invention exhibits, besides the
abovementioned advantages, a number of further properties which have beneficial
effects on pharmaceutical processing. It does not acquire an eiectrostatic charge and
can therefore be micronized without difficulty in an air jet mill. Figure 6 shows a
typical distribution curve of the ground material. A cumulative particle size distribution
in which more than 50% of all the particles have a diameter of less than/equal to
3um (for the lower distribution, measured by the volume-based particle size
distribution) (so-called xsq3 value) can be achieved for the amorphous material only
with great difficulty and especially not on an industrial scale, because the electrostatic
charging and the poor flowability associated therewith makes specific metering into

the mill extremely difficult.

The content of residual solvent falls further during micronization of polymorph |
according to the invention. The corresponding values can be found in Table 1. The
residual solvent content of polymorph 1 after micronization is 0.34-0.35% which is
below the value of 0.5% recommended for ethanol in the ICH Q3C guideline
(CPMP/ICH/283/95, 4.3, page 8/18). According to the X-ray powder diffractogram,
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f I ndj 1. 08% % 11 1.00% 0..34% o
atter gri nd‘l’i?g po%/morgﬁ Ioeoxhl 5|tsoa superlc())rostoa I]I?y over the amorphous form. This is

shown on comparison of the results of the temperature tests, moisture tests and in

particular in light exposure tests. The decrease in the active ingredient content during
storage at elevated temperature and elevated moisture is shown in Table 2. Before

storage, the material employed had a content of 98.4% or of 95.4%.

Tab. 2: Comparison of the short-term stability of amorphous 11B-(4-acetyl-
phenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-
dien-3-one and of polymorph | according to the invention on storage at
elevated temperature and elevated humidity. The decrease in the active
ingredient content is indicated.

Temperature rel. humidity amorphous polymorph |

g @ 15 days 30 days 15 days 30 days
50°C -2.9% -51% 0% -0.3%
50°C 75% -2.8% -3.3% 0% -0.1%
70°C -10.2% -17.3% -1.5% - 3.5%
70°C 75% -13.5% -17.4% -0.1% -0.2%
90°C - 32.6% n.d. -3.6% n.d.
90°C 75% -31.7% n.d. -0.2% n.d.

The greater stability of polymorph 1 is even clearer on storage under light.

Table 3 shows the stabilities after storage under 20 kLux for 42 hours and for
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On use of 11p-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-
19-nor-17a-pregna-4,9-dien-3-one  as active ingredient in pharmaceutical
preparations, the profile of impurities is of crucial importance. A compound which
occurs on storage of this active ingredient is 11B-(4-acetylphenyi)-20,20,21,21,21-
pentafluoro-17-hydroxy-9,10-epoxy-19-nor-10a,17a-pregna-1,4-dien-3-one. The
toxicity of this compound is known. The content of this impurity must be below 0.2%
until the shelf life of the pharmaceutical formulation expires. There was found to be
considerable formation of this impurity on storage of the amorphous solid of
11B-(4-acetylphenyl}-20,20,21,21,21-pentaflucro-17-hydroxy-19-nor-17a-pregna-4,9-
dien-3-one under stress conditions (elevated temperature and humidity) and under
light. The amorphous solid is therefore unsuitable without stabilization for use in a
medicinal product. With polymorph |, however, the increase in this critical impurity is
virtually zero. Elaborate stabilization on use of polymorph | is therefore no longer
necessary. The formation of the abovementioned epoxy impurity on storage of
amorphous 113-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-
pregna-4,9-dien-3-one at a temperature of 70°C is 0.6% after only 15 days and as
much as 1.1% after 30 days. On the other hand, on storage of polymorph | at the
same temperature for 30 days, just 0.1% of the epoxy impurity is detectable. Table 4
shows the increase in the epoxy impurity on storage of amorphous 11B-(4-
acetylphenyl)-20,20,21,21,21-pentafluorc-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-
one under stress conditions and under light. By comparison therewith, polymorph |

according to the invention shows an increase of less than 0.2% in these impurities.
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The polymorph | according to the invention can be processed to
pharmaceutical preparations which can be employed for the treatment of myomas or
of a breast carcinoma. It can be used as active ingredient in female contraception,
but also for the treatment of gynaecological disorders such as dysmenorrhoea or
endometriosis, for hormone replacement therapy, for inducing menstruation and for
induction of labour. Because of its potent antitumour activity, it can also be employed
in combination with an antioestrogen (concurrently or sequentially) in products for the
treatment of hormone-dependent tumours (EP0310542). Use in the treatment of
tumours in the bowel region, in the region of the prostate, of the ovary, of the

endometrium, and of meningomas, is also conceivable.

11B-(4-Acetylphenyl}-20,20,21,21,21-pentafluore-17-hydroxy-19-nor-17a-preg-
na-4,9-dien-3-one forms solvates with the solvents which are suitable for this
substance. There are two possible ways for preparing polymorph | according to the
invention: it can be prepared firstly by displacement using water and secondly by

mean of trituration.

The polymorph | according to the invention can be obtained by a displacement

crystallization from an organic solvent. It is necessary in this case for



Condi ti on anor phous polynmorph I 20 kLux 42 h 8.4% 0. 1% 20 kLux 66 h 11.2%
0.1% Partial recrystallization to give polynorph I was found for the

anor phbl(3 2867i@917ngr edi ent under stress conditions PL/HP200T08&EIGel ati ve
humidity). It can be assuned that such a recrystallization also occurs on

storage of the anorphous phase over a len thy eriod at relatively | ow
'terrper&1%@@(39&;&@%/1)(:29128{2&.%%21@enfﬁﬂb)@@'r Riieest paor ﬁrarwggparﬂv.gned
med! ¢l §ah-d B RESE S blsTife WiAFHE A AR Rl £ Lfthio MM or FRIGAELRL § el case

of the ve |ngre may asy R ICUeRe esSs 0

medi ci algb pasible Rbeerpployn@s rpinsrﬁargosmwmrtgos@ withe wihiste ntl Bad-axatylpeepylpcessed
to pharnmaceutical preparations which can be enpl oyed for the treatnent of

my onas2620,23.2 b 2A rrapdafiiuate i Byr{oxy+1 Scigi- - prasi axt 9dien-deone g fedient i n
f | |
i Sor ey SatEL BIERS Bln nBLCelry or e biRROHGPLEBAMARY SBKBAFTO Hidtdfloed. o

t her apdunrﬁg)rthendm@lmmmssouatatomwrsdlvfam beédumthed lmrst@tﬁlel abmelr pofBdislause of
its potent anti t unour act|V|ty, in copbination with

o e el (BHHE hGaSEy 13B aaepRany 520 PR 24 124t sEriauarA 7-
L1 eat teired (SRR BRnRAde RlaLHONe (OEENA REAPMRR. TtiBobaBALeNt o

t umour &7 Inthe regron o ate € ovary, of

the epd@rehécasFanang loidEoimatioresf the sdisstecdogendslboth ohlthe primary
G3- (4- Acet yl pheny Ii 20, 20, 21, 21, 21- pent af | uor 0- 17- hydr oxy-19- nor- 17a- pr eg-

na- 4, 9s<averafu and s the femperajurseat whuqh th%cwrta)lézﬁt@nm. edTigdcoulyiTiable & f or
t hi
'S %%Bf . nvf% I@Héwf’{aﬂ%%ﬁh RhE R¥sh fpwp%?ﬁéﬁ%%fgﬁ ffgﬁ ARe!

accordl ng can be prepare cenent
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or gani evg@ilizagen qftpqlsgnwwelsfgcamwthﬁn@lhﬁé re%@etefrtneratwe/\t?%aﬁor@@mp e

PCT/ EPZQQ44 00489 are necessary. 40 wit% means in this connection 40% by weight of

water, i.e. 0.4 g of water are present per gram of solvent mixture.

Tab. 5; Proportion of water necessary as a minimum for reliable displacement

crystallization of polymorph | as a function of temperature

Temperature Proportion of water
0°C 20 wt%
20°C 40 wt%
60°C 80 wi%

The solubility of 11p-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-
19-nor-17a-pregna-4,9-dien-3-one in a waterfethanol mixture shows a strong
dependence on the proportion of water. This dependency is depicted in Figure 7. The
solubility of  11B-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-
17a-pregna-4,9-dien-3-one has fallen to one-hundredih of the solubility in pure
ethanol when the proportion of water is only 20 wt%. Hence, the described
displacement is economically worthwhile for 11B-(4-acetylphenyl})-20,20,21,21,21-
pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one. The required proportion
of water is distinctly higher for other systems, so that the displacement can be carried
out only at high dilution and thus with an inadequate space yield.
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113- ( 4was ptedephefet he2desthvalibn21, 21-

pent af | uor o- 17- hydr oxy-1 9-nor-17a- pregna- 4, 9-di en-3-one. The required

proportion ) ) o
Tab. 6: Residue solvent contents after trituration in water

Starting material Residue solvent content Form
MEK solvate 0.07 - 0.11% MEK Polymorph |
Methanol solvate < 0.01% methanol Polymaorph |
Acetone solvate 0.01% acetone Polymorph |
MTBE solvate 0.02% MTBE Polymorph |

Thus, a number of solvates are suitable as starting point for forming the
ansolvate form. A selection can be based on further target variables. As has been
found, depletion of impurities on formation of the different solvates varies in extent. It
is therefore possible to improve the purification by the choice. The efficiency of
depletion of impurities in the resolvation/recrystallization can be compared using both
the total of impurities and specific impurities. Table 7 compares two effective solvents
(methyl ethyl ketone [MEK], acetone) with the insufficiently depleting MTBE. A
change in the total of impurities and the decrease in the largest and second largest

impurity is indicated. The depletion factor covers the range from 7.1 to 2:1. The
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of wat er
can be carried

Is.distinctly higher for other systens,
out only at high dilution and thus with an i nadequate space

so that the displacenent

yi el d. W) MI020@09140917 PCT/ EP2007/ 004805 The pol ynoPRA/EPAQGH004BG5t 0 t he

i nvention can al so be obtained by trituration.

It

I s known that phase

transitions between different solid forns are possible on trituration in a
‘sol vergffastively\dephetingnsolpenieralsordiéfer imihs deplatiomot particeigs dnpyuikss inédgs to

t he so n itions. Trituration of
sol vat‘léésS% tﬁ@)}&%&gg @rﬁ%%ﬁ%l’%ﬁé a?r égﬁé fﬁf%h?ﬁtﬁhé%smor vation. For this
purpose it is necessary to |leave the stability domain for the solvate. As

descri bed atgp €. 40 \ibdoreaseln ite tetahahirhpartiess uh ftheiconterftasf thii largdstr oom

terrperature The solubility of 11

R- (4- ot N Bieerontpnbofl the aq ond @IQ%HWF‘UOF‘OWE?EGWB’@BQ? ta@ivR ANIME ey egna 4
,9- d f

o B BRSO RET Y chMnIS L AHRR Y 1 A ERREE e

not pqslahbltmebkmgﬁ@@ts@aéImd@atedpred| ct whet her the new phase resul ting from
such a trituration is anorphous or crystalline. The described trituration

resul according to tne rnventjon|in polymorph T. [The residue solvent
conterﬁ@vamftf@r trithrationgt f Al impuriiesr] drargeskivwusiton |i Aeernthiargestdmpatity f or m
are shown for three sdlvents in Table 6. Ipn all cases, pure polynorph || was
present after the desql i o 6: e&ﬁg% en ont ent r
trituration in water St\gj\{ll 18r°rra er| al” Resi edﬁehent cont entﬁgap&e MEK
sol vate—6-0+ 01196 MEK—Ppyrerph——Met-hanel—selvate —01%%+methanol

Pol y Bk | Acetone solggate 0,204 % acgvpone BdapgorplD.8% MIBE gdis%ate (. 02%
MIBE |Pol ynmor ph | Thus,| a nuprber of |sol vate$ are suiltable ap starting point
for formng The —ansoljvate form "A[selecti¢n_can be Dased pn further target
var i a‘bﬁ@@onﬁs has beerl $ouhd2.0depl|etl.-é% of i tli €58%n for nBt1i%m of |t he
different solvates varlies ih extentl, It is therefore poss|ble to inprove
the p‘%TblEcatlon by theQG/QO C§.‘9°/;rhe e{_fz%m encyz%‘ 0.8% 0.55%

Purification by resolvation/recrystallization can be carried out in accordance

with Example 8.

Besides polymorph | mentioned above, it has been possible to prepare a

further polymorph il (cf. Example 7). For this purpose, 11B-(4-acetyiphenyl)-

20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one was
dissolved in hot ethanol. The ethanol solvate crystallized out on cooling the ethanolic
solution. Thermal desolvation of the ethanol solvate results in polymorph Il. It can be
assumed that polymorph Il is more stable than the amorphous form. However, since
it is less thermodynamically stable than polymorph |, it is only the second choice of

active ingredient in solid medicinal products.

Figure 10 shows the X-ray powder diffractogram of polymorph I {CuK,;
radiation, 20-25°C). Polymorph Il shows a characteristic XRPD line d = 5.1 A. Further
XRPD lines are located at 7.1 A and 5.6 A. Figure 11 depicts the DSC curve of
polymorph I, which melts at about 135°C. The melt of polymorph i recrystallizes as
polymorph |, which melts at about 218°C. The infrared spectrum (single-bounce
ATR-IR) of polymorph It shows bands at 3653 cm”, 1682 cm™, 1601 cm™ and
1209 cm™ (see Figure 12).
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pol ynorph 11 (CuKa,

Example 3: Displacement crystallization with purification

58 kg of water are added over the course of 5 minutes to a solution of 7.6 kg of
118-(4-acetylphenyl}-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17 a-pregna-4,9-
dien-3-one in 33 | of ethanol at the boiling point. This is followed by cooling to 2°C
and subsequent stirring for one hour. Removal of the solid and drying result in 6.2 kg

of polymaorph |.

With a vield of 93% in the displacement there was a depletion of certain
impurities by a factor of about 3. Thus, 11B-(4-acetylphenyl)-178-hydroxy-17a-
methylestra-4,9-dien-3-one decreases from 1.1% to 0.38% and thus below
specification. 63% of this impurity is subsequently present in the mother liguor.

Example 4: Trituration

15.6 kg of the ethanol solvate (X-ray powder diffractogram: compare Figure 9,
preparation in analogy to Example 5) are triturated in 217 kg of water at an internal
temperature of 85°C for one hour. Followed by cooling to 25°C. Isolation and drying
result in 12.7 g of polymorph I.
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radi ati on, 20-25C). Polynorph Il shows a characteristic XRPD line d = 5.1 A
Further. XRPD lines are |ocated at 7.1 A and 5.6 A Figure 11 depicts the
.DSC cunge2007/1p08ymorph 11, which nelts at about 135@CTHEPZG0A/0048¢®! ynor ph
Il recrystallizes as polynorph I, which nmelts at about 218C. The infrared
spectrum (si ngl e-bounce ATR-IR) of polynorph Il shows bands at 3653 cm 1,
1682 dmamplec®iThturationnd 1209 cm -1 (see Figure 12). 10 WD 2007/ 140917
PCT/ EP2007/ 004805 Exanpl e 1: Recrystallization under thernmal stress Between
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2: Di snetﬁnaan’ersplvmq/élyapoolm ito rrooms trRepperatug. cisolationadad Aryner redst dvur se of

11x- ( HeRe, P ReRin s8N £idde s Mholla e Yapy omdgratiariagam,of .
pregnq:néf,hgnm &hlvateone in 120 | of ethanol at 60C and codistilled in vacuo at

a jacket tenperature of 60C. The codistillation is repeated until the
et hanol content in the wvapour is below 1% This is followed béaCOOI ing to

20C and subidqugnef His methgnelosolvale atentritwates dn Somle pbwaten at 4AC doyi ng
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sol ut Ir@ao@bduﬁaskgo%er Eilﬁrﬁctb@ra?rﬁ&foﬁel@ @ﬁdé Yo Bk Rora%lp&ad&lduﬁ@u ram
uoro-17- rox 9-nor-1 B 'ﬂ)ﬁjDWU@ di en-3-one in 33 of ethanol at

t he bcqfln Ht (comppee F@urea bmnta@sﬂ@ssztbandha%ﬂﬂse&mmht

stirring for one hour. Renoval of the solid and drying result in 6.2 kg of

pol ygu%r)pé}ﬁble %@ﬁr@nﬂa‘i 31 of 93%in the displacenent there was a depletion

of ¢ I es a factor of about 3. Thus,
11(3-(4-acetyl phenyl)-17(3-hydroxy-17a- nethyl estra-4, 9-di en-3-one decreases
from 1. 1% t1Q Ky 8Bfolgmdrpth Lacdmtizy to the invention, with a residual solvent content

of slightly above 1% ethanol (compare Table 1), are ground with an air jet mill at a
mass flow of 4 kg/h and with a grinding pressure of 5 bar at about 220 Nm%h.
Specific metering of the ground material takes place without difficulty in the absence
of electrostatic charging. The resulting product has a cumulative particle size

distribution (xsp 3 value) of 3 um. The residual solvent content has fallen t0 0.35%.
Example 7: Preparation of polymorph Il

1.2g of 11B3-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-
17a-pregna-4,9-dien-3-one are dissolved in 6.12 g of ethanol at 70°C and crystallized
by cooling to -10°C over the course of 2 hours. After subsequent stirring at -10°C
overnight, the crystals are isolated at -10°C. After drying in a convection drying oven
with nitrogen blanketing at 40°C, 1.09 g of polymorph !I are obtained after 16 hours.

Example 8: Purification by resolvation/recrystallization

1000 mg of ethanol solvate are suspended in 5 ml of methyl ethyl ketone
(MEK). The suspension is stirred at 90°C for 30 minutes, then cooled to -15°C over
the course of 60 minutes, and stirred at this temperature for 60 minutes. The
suspension is put onto a filter at -15°C and filtered with suction. The yield is
increased by rinsing the reaction vessel with 1 ml of methyl ethyl ketone at -15°C and

likewise putting the rinsed suspension on the filter.
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specification. 63%of this inpurity is subsequently present in the nother
| i quor.. Exanple 4: Trituration 15.6 kg of the ethanol solvate (X-ray powder
-di ffr 3g0oppEtn4e@ripare Figure 9, preparation in analPQY/BERRIDFADPIZOD) are
triturated in 217 kg of water at an internal tenperature of 85C for one

hour. Fol | owed by cooling to 25C. Isolation and drying result in 12.7 g of
‘ poI ynor ph [The1gohwois2d0ad 14 G0 ¢GN\RECTIOERIYOT 0048 @5 4%@&9&4&4 §:of Ththiet M’Eéﬁ ion 585

v )-.20, 20, 2
nor- 1?8?“%?%3’5‘3‘3%% HHEW é’ gﬂd% SH?Bé?f%%‘ilﬂ é](bé)ent g?ﬁ% J’ét @;ﬁbga ?iurébt ai ned
as W&iﬂhﬁt%bluﬁ@lwqﬁ‘# gf geRahoms IS obeied affbeisalatibh-andsaty 9‘ on and drying

result in 463 of "net hanol sol vate. Figure 8 shows theée ray powder
dlffractogran1of the nmethanol solvate. 102 ng of this methanol solvate are
triturated in 5 nL of water at 70C for 245 min. After 31 min, a sanple is
taken and dried at roomtenperature. The recorded X-ray powder

di ffractogram corresponds to the X-ray powder diffractogram of polynorph
(conpare Figure 3). The product contains |less than 0.02% net hanol. Exanple
6: Mcronization 10 kg of polynorph | according to the invention, with a
resi dual solvent content of slightly above 1 % ethanol (conpare Table 1),
are ground with an air jet mll at a nmass flow of 4 kg/h and with a
grinding pressure of 5 bar at about 220 NnB/h. Specific nmetering of the
ground material takes place without difficulty in the absence of

el ectrostatic charging. The resulting product has a cunul ative particle size
distribution (x50,3 value) of 3 pm The residual solvent content has fallen
to 0.35% Exanple 7: Preparation of polynorph Il 1.2 g of

11(3-(4-acetyl phenyl) - 20, 20, 21, 21, 21- pent af | uor o- 17- hydr oxy- 19- nor -

17a- pregna-4, 9-di en-3-one are dissolved in 6.12 g of ethanol at 70C and
crystallized by cooling to -10C over the course of 2 hours. After
subsequent stirring at -10C
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overnight, the crystals are isolated at -10C. After drying in a convection
drying.oven wth nitrogen blanketing at 40C, 1.09 g of polynorph Il are

- obt ai M@ 2007/€140%Bf 7hours. Exanple 8: Purification by PCT/EP2007/004805

resol vation/recrystallization 1000 ng of ethanol solvate are suspended in 5
m of nethyl ethyl ketone (MEK). The suspension is stirred at 90C for 30

" mnutes, themgooled to -15C over the course of 60 mnutes, and stirred at
this tenmperature for 60 minutes. The suspension is put onto a filter at
-15C and filtered with suction. The yield is increased by rinsing the

react ilon vE&sgsthllinet h 1134- aCehyEﬁ‘iey\M)éa(}m 2k ok pantaflus@-andydriXet®se
putting the rlazsed susagal on,on the filter. 12 WO 2007/ 140917

PCT/ EP2007/'804 88341 ie#-$9N8ried in a convection drying oven at 40C.
0.244 g of the MEK solvate prepared in this way is suspended in 2.05 m of

wat er sat 7 t1e V _$7.0bt ai ned
after |soI gﬂ%ﬁ"'ﬁ%f@%ﬁtg 6‘f131el\l/3\dqg%%é7t HSQT%QPCT / %nggé;/ g&ﬁltgg%&)rdcfgl ns 1.

Crystal | i neydroy(14-aaret fd-pregnd-4 S2dieas-ade atcarthingeta @liradlr. o- 17- hydr oxy- 19-
nor - 7a-preg na-4, 9-d |e n 3 one 2 Crystal l i ne ansol vate of

é%&-i??ﬁl’éﬂﬁ@ yé’) 8{38% c%? Iﬁbaf ngb%ﬁlzqéq Qf@/@ﬁ[é?rq W& solvate
of 11(3- Mh?%gngl‘l@:'ﬁéw ?d%%&% 3@&%%%9@%66%%&) Gigimhydr oxy-1

9-nor-17a-p di en-3-one according to Claim1l. 4. Crystalline
met hanol solvate of 113- (4 aceté phenyl ) - 20, 20 21, 21 21-
pent afl uor &rystaktiper ormsthanator s¢! atepreﬁg‘na-14B€(4€H®rﬁy|Bh©mbé) -3820v2M.24.21e Caim

| | f h |
S ontaf Luor BoRATGEE s ARl S B6E healadid A S iR By daddiY e 16" & e m
3. Claim 3.

5. Crystalline  ethanol solvate of 11p-(4-acetylphenyl)-20,20,21,21,21-
pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one  according  fo
Claim 3.

6. Crystalline MEK solvate of 113-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-
17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one according to Claim 3.

7. Polymorph | according to Claim 2, characterized in that its X-ray powder
diffractogram shows lines at d = 21.4 A.

8 Polymorph | according to Claim 2, characterized in that its X-ray powder
diffractogram shows linesatd =214 A, d=77Ad=58Aandd=5.3A,

9. Polymorph | according to Claim 2, characterized in that its IR spectrum shows
bands at 3416 cm™,1680 cm™, 1628 cm™ and 1215 cm’”.

10.  Polymorph Il according to Claim 2, characterized in that its X-ray powder
diffractogram shows lines atd = 5.1 A.

11.  Polymorph |l according to Claim 2, characterized in that its X-ray powder
diffractogram shows lines atd=51A d=7.1A, andd = 5.6 A.

12. Polymorph Il according to Claim 2, characterized in that its IR spectrum
shows bands at 3653 cm™,1682 cm™, 1601 cm™ and 1209 ecm™.
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6. Crystalline MEK sol vate of
113- (4-acetyl phenyl) - 20, 20, 21, 21, 21- pent af | uor o-

. 17- hydyvoxyed@4mp31747a- pr egna- 4, 9- di en- 3- one accor di ngPCO/EPZ07/804805
Pol ynmorph | according to Claim?2, characterized in that its X-ray powder

di ffractogram shows lines at d = 21.4 A 8 Polynorph | according to Caim 2,
" charadt3er i Mdrdnlizetdm‘ysﬁallisne)ﬁrrsw/ab@\ademrdircg fof amaoft Oimm2sMoBrid.nes at d =
214A d=7.7Ad=5.8Aandd 5.3 A 9. Polynorph I according to Caim

2, racteri zed i th its IR gpec ds at 3416 c 80 cm 1,
Toon i 1 MpdrsronRlinensslRGeanaNS KoCTi ) Sarestarhb tat 1
characteri ;,ggd,eéspd'@] Sbwén%drﬁgangmgﬁro 5¢itbf ract ogram shows lines at d = 5.1
A. 11. Polynorph Il according to d a|m2 characterlzed i n that |ts X—ray

powder diffractogramshows lines at d = 5.1 A d =7.1 A and d = 5.6 A
12. PdISy moMibronizeskenysiailing amso@a,:teraczwduh@tcaedmm t&or id, Chanactarlieanspectrum

h band 3653 82 cmi 160
50077 14001 ks Epsoeelslisne-aset TP dAfive pacie sz OisE bufionl (aies
accordi ng ttﬁ’a@ﬁymﬁ)f r@f@éﬂg Idss thanS Bﬁ1 Shd éﬂaatéﬁ t‘ﬁ'éﬁnl'ﬁrﬂd crystalline

ansol vate according to I'm 13, characterized in that it has a residual

sol vent content below 0.5 wt% 15. Mcronized crystalline ansol vate

accor ding Rhadnaceutical owormpositi(brarmmisiilz@daimystahlae i1 B-(45metyipfaemd)-

(vol une- ba I rt|c si,ze tr| tion s than 5 Nm
pref er abl yiﬁi@ﬂ#ﬁ‘ %Wgﬁ'ﬁ 01 V‘é@’% QT Jfft‘? pi@ Ei’%éiﬁ'@(ﬂ%&t?@ﬁl

conposi ti 0B Rty any & mmﬁé ngy 4&( 3- (4-acetyl phenyl) -

20, 20, 21, 21, 21- pent af l uoro- 17- hyd roxy-19-nor-17a-pregna-4,9-d i e n-3-o n e
according to any of Cainms 1 to 15. 17. Pharnmaceutical conposition according

to d di7m 1&hasmacaetical ccampasition acapsding. ta golapnail fralosuthiec dleabvapbgift i on

accordi ng toy Clméisl m 16 for the treatnent of breast cancer.

18.  Pharmaceutical composition according to Claim 16 for the treatment of breast

cancer.

19. Pharmaceutical composition according to Claim 16 comprising less than 0.2%
11B-(4-acetylphenyl}-20,20,21,21,21-pentafiuoro-17-hydroxy-9,10-epoxy-19-
nor-10a,17a-pregna-1,4-dien-3-one.

20. Process for preparing polymorph | according to Claim7, 8 or 9 by
displacement crystallization from organic solvents with an antisolvent with
which  11B-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-
17a-pregna-4,9-dien-3-one forms no solvate.

21.  Process according to Claim 20, where the organic solvent is ethanol and the

antisolvent is water.

22. Process according to Claim 21, where the proportion of water is above
50 wt% and the temperature is below 50°C.

23. Process for preparing polymorph | according to Claim 7, 8 or 9 by trituration of
an organic solvate in a solvent with which 11B-(4-acetylphenyl)-
20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one

forms no solvate.
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19. Pharmaceutical conposition according to Claim 16 conprising |ess than
0.2% 11(3-(4-acetyl phenyl)-20, 20, 21, 21, 21-pent af |l uoro-1

7- hydnggy207194@poxy- 19- nor-1 Ga, 17a- pregna- 1, 4- di erp@T@ErE200000048@cess for
preparing polynorph | according to Claim7, 8 or 9 by displacenent
crystallization fromorganic solvents with an antisolvent with which

- 11( 3- @4- acérytgyseagdording, taCCiaim 283, 2uhgrerthafdolieite 4 thdpthamoy sdRatwand

17a- pregna-4, 9-di en- 3-one forns no solvate. 21. Process according to Caim
20, where tHesHvgRlipvalel.vent is ethanol and the antisolvent is water. 22.
Process according to Caim 21, where the proportion of water is above 50
wt % a th e i C 0 far: 1 | ynmor ph |
rccorang T arytopd Jo (Sl 2R wride O RARORT i aRR Bt PR AT

sol vent w témpharatireldfHN( 441808yl phenyl ) -

20, 20, 21, 21, 21- pent af | uor 0- 17- hydr oxy- 19- nor - 17a- pr egna- 4, 9- di en- 3- one

forms no sqlvate. 15 WD 2 0;4@409%; PCT/ EP2007/.004805, 24. Process according
to O #0m 25T06RsS 8Ceqding[1Q frlaims 2o where Ahel trdgraigPeisararmiedhous Atvent i s
wat er. 25. i t aim 24, where the trituration is carried
out at a E{’f‘w‘g@%ﬁ?‘ﬁfﬁ%ﬁ’gggg- 1%5? 26. Process according to Caim25, where
the trituration is carried out at a tenperature of about 80 - 90C 27.

Pr oce2d. ac Poochssgadoordihg itonCla@im @B ewhetehthessolvateds ichosdro sethataniphatlties

inmpurities are greatl epl eted on eparati on thereof. 16
P are grea%ly epl@lteéi orr)1 preparation%e eof.
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