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Description
[0001] The presentinvention relates to a process for the preparation of 17-substituted steroids and, more particularly,
to an improved method of preparing micro size abiraterone or derivatives thereof in high yield and purity by means of a
spherical agglomeration process.

BACKGROUND OF THE INVENTION

[0002] Abiraterone acetate, chemically designated as (33)-17-(3-pyridinyl)-androsta-5,16-dien-3-yl acetate of formula

@

is a prodrug which is converted in vivo to abiraterone, 17-(3-pyridyl)-androsta-5,16-dien-3f3-ol.

[0003] Abiraterone is a potent inhibitor of human cytochrome P450,,., a potential target enzyme in the treatment of
hormone-dependent prostatic carcinoma.

[0004] Abiraterone acetate is the active ingredient of the approved drug (Zytiga®) which is administered in a solid oral
dosage form (250 mg tablet).

[0005] Zytiga® in combination with prednisone is indicated for the treatment of patients with metastatic castration
resistant prostate cancer (CRPC) who have received prior chemotherapy containing docetaxel.

[0006] Literature reports several processes for the preparation of abiraterone or derivatives thereof.

[0007] Abiraterone was first described in patent application EP 0633893 (BTG International Ltd.) covering 16,17-ene-
17-(3-pyridyl) steroids as a class of compounds useful in the treatment of androgen- and oestrogen-dependent disorders.
[0008] Particularly, in the specific experimental work, abiraterone acetate is prepared from dehydroepiandrosterone-
3-acetate and, then, converted into abiraterone. Chromatography is required to give the desired acetyl ester by elution
with petroleum-diethyl ether and crystallization from hexane. Abiraterone is obtained by elution with toluene-diethyl ether
and crystallization from toluene.

[0009] However, it has been observed that the overall yield of the process is low (around 48%) and chromatography
appears to be the only tool able to provide a substantially pure product which is, then, crystallised from apolar solvents
and, optionally, used in the downstream of the process.

[0010] EP 0721461 (BTG International Ltd.) describes an improved method for the preparation of (3f3)-acyloxy-16,17-
ene-17-(3-pyridyl) steroids; especially, the preferred compound (3B)-acetoxy-17-(3-pyridyl)-androsta-5,16-diene via
acylation of (3f3)-hydroxy derivative and crystallization from ethanol/water and, then, hexane is prepared.

[0011] However, the estimated overall yield starting from dehydroepiandrosterone is low (around 41%) and, mainly,
a final purification by reverse phase chromatography is required.

[0012] Org. Prepn. Proc. Int. Vol 29(1) pp 123-128 (1997) discloses the purification of abiraterone acetate by dissolution
in acetonitrile, concentration and addition of water.

[0013] WO 2006/021776 (BTG International Ltd.) describes novel salt forms of C,-C, acyl esters of abiraterone or a
derivative thereof and to a process for the preparation of abiraterone or a salt or derivative thereof. The preferred salt
is abiraterone acetate methanesulfonate which is, preferably, recovered from methyl tert-butyl ether.

[0014] WO 2006/021777 (BTG International Ltd.) describes a process for the preparation of abiraterone or C,-C, acyl
esters of abiraterone or a derivative thereof.

[0015] Coupling as well as isolation steps to abiraterone acetate are carried out by following the teachings of the
International application WO *776 above.

[0016] However, the estimated overall yield of the process starting from dehydroepiandrosterone 3-acetate is very
low (around 32%) with a purity around 97%; isolation as, inter alia, the mesylate salt entails an additional neutralization
and optionally crystallization step(s) with further loss in yield.

[0017] Furthermore, Chinese application CN 101768199 discloses abiraterone acetate polymorphs A, B, C and D;
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methods of preparing said polymorphs comprise recrystallizing abiraterone acetate from different solvents such as
ethanol-hexane or ethanol-water mixtures, ethyl acetate or acetone, isopropanol as well as acetonitrile. Chinese appli-
cation CN 102731605 provides for an abiraterone acetate purification method, said method comprises salification of
crude abiraterone acetate with phosphoric acid to give a pale yellow crystal, i.e. abiraterone acetate phosphate, neu-
tralization and further recrystallization from methanol yielding the acetate product.

[0018] Chinese application CN 102030798 provides for a purification method of abiraterone acetate. The method
comprises reacting trifluoromethanesulfonic acid as a salt forming reagent with crude abiraterone acetate to obtain dry
abiraterone acetate trifluoromethanesulfonic salt with a purity of over 97%; and performing a neutralization reaction with
alkali in dichloromethane to give abiraterone acetate. Chinese application CN 102558275 discloses a-Type abiraterone
acetate polymorph; the preparation method comprises dissolving abiraterone acetate in a solvent under heating condition
to form a solution, filtering, cooling, crystallizing and drying; solvents used in the method are water, methanol, ethanol,
isopropanol, isopropyl ether, acetonitrile, THF, ethyl acetate, chloroform, dichloromethane, toluene, hexane, acetone
and mixtures thereof.

[0019] Chinese application CN 102321142 discloses abiraterone acetate crystalline form E; the preparation method
comprises dissolving abiraterone acetate in a solvent, crystallizing under cooling or water addition and solid separation;
solvents used in the method are methanol, ethanol, isopropanol, acetone, acetonitrile and/or THF.

[0020] Co-pending international patent publication No. WO-A-2013/053691 in the name of the same Applicant relates
to a process for the preparation of 17-substituted steroids and, more particularly, to an improved method of synthesizing
abiraterone or derivatives thereof in high yield and purity by means of a key 3B-formyloxy intermediate. Abiraterone is,
eventually, crystallized from alcoholic solvents and, optionally, converted into its 33-acetoxy ester in accordance with
known techniques which is, in turn, crystallized preferably from a heptane/ethanol solution.

PURPOSE OF THE INVENTION

[0021] Abiraterone acetate is a white to off-white powder practically insoluble in aqueous media (pH range 2.0 to 12.9)
very slightly soluble in 0.1N HCI solution and soluble to freely soluble in organic solvents. It is classified as BCS class
IV and prepared exclusively as a single polymorphic form, namely, Form A.

[0022] EMA Assessment Report for Zytiga® states that the effect on particle size on manufacturability and tablet
harness has been evaluated.

[0023] Comparative dissolution oftablets manufactured with varying API particle sizes demonstrate that tablet hardness
was found to decrease with increasing drug substance particle size and for APl D50 controlled between 3-10 um little
effect on dissolution performance could be observed.

[0024] Solid state properties of active pharmaceutical ingredients have a decisive impact on dosage form development
as well as in vivo performance of the drug. Micrometric properties of drug particles such as shape and size are essential
for the formulation of solid dose unit. Particularly, the particle size of poorly soluble ingredients is commonly recognized
as an issue due to its impact on dissolution properties.

[0025] It results from the art that the 16,17-ene-17-(3-pyridyl) steroid derivative, abiraterone acetate, endowed with a
specific particle size distribution (PSD) allows to control tablet dissolution performance.

[0026] To comply with EMA reported PSD range, micronization is required.

[0027] It is known in the art that conventional dry size reduction of pharmaceutical ingredients is accomplished by
impact size reduction, especially, via fluid energy impact equipments i.e. by micronizers.

[0028] However, said conventional micronization method appears not to be suitable for a reliable and economic in-
dustrial application since it suffers from significant cost and procedural drawbacks.

[0029] Micronizers are characterized by low efficiency and mechanical stress; high power input during micronization
step gives rise to increased free surface energy, electrostatic tendencies and, thus, poor flowability and compressibility
of powders which make them difficult to use in downstream processing in the pharmaceutical industry.

[0030] Mainly, it is worth noting that abiraterone acetate is a steroid and, thus, confinement issues must be taken into
consideration when developing such a fluid energy impact size reduction.

[0031] Moreover, micronized particles tend to agglomerate and the increase in surface area is not always reflected in
improved dissolution, thus, desired.

[0032] Hence, it would be desirable to study improved, efficient methods for preparing pure micro size abiraterone
acetate with high yields and under conditions more favourable from the industrial application point of view.

SUMMARY OF THE INVENTION
[0033] We have now, surprisingly, found an easy and efficient process to prepare micro size abiraterone acetate via

a spherical agglomeration process which allows to overcome the drawbacks of the processes described in the prior art.
[0034] The invention is illustrated by reference to the accompanying drawing described below:
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Fig. 1 shows a powder X-ray diffractogram of abiraterone acetate crystalline Form A according to example 1.
DETAILED DESCRIPTION OF THE INVENTION

[0035] The presentinvention provides for an efficient process to prepare micro size abiraterone acetate via a spherical
agglomeration process.

[0036] Common techniques for the preparation of micro-size drugs are the mechanical comminution of previously
formed larger particles by micronizers or fluid-energy impact equipments.

[0037] We have surprisingly found that micro-size abiraterone acetate can be prepared by first precipitating the active
ingredient thin crystals out of a solution; agglomerating said crystals in order to isolate them from the reaction mixture;
then, disagglomerating by mild milling to get particles endowed with the desired PSD. The key step of the invention
consists essentially in a spherical agglomeration of abiraterone acetate crystals by using a three solvent system. It
involves dissolution of abiraterone acetate in a good solvent, crystallization and agglomeration by means of an antisolvent
in the presence of a bridging liquid.

[0038] Therefore, an object of the present invention is a process for preparing micro size abiraterone acetate which
comprises:

a) dissolving abiraterone acetate in a polar aprotic solvent;

b) precipitating abiraterone acetate crystals out of the solution by addition of an antisolvent;

c) agglomerating said crystals in the presence of a bridging liquid, wherein said bridging liquid is an ether;
d) isolating the resulting spherical agglomerates of abiraterone acetate crystals; and

e) milling the agglomerates.

[0039] Abiraterone acetate is a well known commercially available active pharmaceutical ingredient whose preparation
is extensively described in the art.

[0040] Accordingto a preferred embodiment of the invention abiraterone acetate is prepared by following the teachings
of Co-pending international patent publication No. WO-A-2013/053691 in the name of the same Applicant.

[0041] The presentinvention provides for an efficient process to prepare micro size abiraterone acetate via a spherical
agglomeration process.

[0042] Abiraterone acetate is first dissolved in a good solvent (step a).

[0043] Operatively, abiraterone acetate is contacted with a polar aprotic solvent to give a solution which is optionally
maintained at a temperature suitable to avoid crystallization.

[0044] Preferred polar aprotic solvents are dimethylacetamide (DMA), dimethylsulfoxide (DMSO) and dimethylforma-
mide (DMF) the latter being the preferred one. Preferably, the amount of good solvent is comprised between 10-15 I/Kg,
more preferably is 12 I/Kg.

[0045] Preferably, the concentration of the solution is comprised between 70-90 mg/ml, more preferably is 84 mg/ml.
[0046] In a preferred embodiment of the invention the solution obtained in step a) is maintained at a temperature
between 25-40°C, preferably around 30°C.

[0047] Abiraterone acetate crystals are precipitated out of the solution by addition of an antisolvent (step b).

[0048] The general procedure comprises precipitating said crystals by addition of a suitable amount of antisolvent.
[0049] In one embodiment of the invention said addition occurs over a period of around 1 hour; the temperature of the
reaction mixture is maintained between 15-30°C to give a thick slurry; and, when the addition is completed, said mixture
is kept under stirring for a few minutes at a temperature comprised between 15-30°C.

[0050] Preferred antisolvents are water or water in admixture with water miscible organic solvent(s) such as, for
instance, methanol, ethanol, isopropanol and acetone; water being preferred.

[0051] Preferably, the reaction mixture is kept at a temperature comprised between 20-25°C.

[0052] Preferably the amount of antisolvent is comprised between 10-20 I/Kg, more preferably between 12-15 I/Kg.
[0053] Preferably, the ratio of the antisolvent with respect to the polar aprotic solvent is comprised between 1 and 1.25
viv.

[0054] Preferably, the solution is added to the antisolvent over a period of around 30 min. to 2 hours, more preferably
over a period of 1 hour.

[0055] In a preferred embodiment of the invention, a solution of pure abiraterone acetate in dimethylformamide at
30°C is added to purified water over a period of 1 hour, by maintaining the temperature of the mixture between 20 and
25°C. Abiraterone acetate is precipitated by giving a thick slurry. When the addition is completed, the mixture is stirred
for 15 minutes at around 20-25°C.

[0056] The crystallization conditions of the invention allows obtaining very thin abiraterone acetate crystals.

[0057] Agglomeration occurs in the presence of a bridging liquid (step c).

[0058] Operatively, a suitable amount of bridging liquid is added to the organic layer coming from step b) to give
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spherical agglomerates of abiraterone acetate crystals. The bridging liquid is an ether such as, for instance, diethyl ether,
di-isopropyl ether, cyclopentyl-methyl ether (CPME) and tert-butyl methyl ether (MTBE); the latter being preferred.
[0059] Preferably, the bridging liquid is added to the slurry as in step b) over a period comprised between 15 min. to
1 hour, 30 min. being more preferred.

[0060] Preferably, the bridging liquid is added to the slurry as in step b) by keeping the temperature of the reaction
mixture comprised between 15-30°C, 20-25°C being more preferred.

[0061] Preferably the amount of bridging liquid is comprised between 2-3 I/Kg, more preferably between 2.5-2.7 I/Kg.
[0062] Preferably, the ratio of the bridging liquid with respect to the polar aprotic solventis comprised between 0.21-0.23
viv.

[0063] Preferably, when the addition is completed, the reaction mixture is stirred over a period of 15-30 min.

[0064] Preferably, when the addition is completed, the reaction mixture is kept at a temperature comprised between
15-30°C, more preferably between 20-25°C.

[0065] In a preferred embodiment of the invention tert-butyl methyl ether is added to the slurry obtained in step b) over
a period of 30 minutes by maintaining the temperature at around 20-25°C. When the addition is completed agglomerates
are observed. The mixture is then stirred for 15 to 30 minutes at 20-25°C temperature.

[0066] Spherical agglomerates of abiraterone acetate crystals are then isolated (step d).

[0067] In one embodiment of the process of the invention, the step d) isolation is carried out by filtration.

[0068] Operatively, the slurry coming from step c) is filtered and the resulting solid product is washed with a suitable
solvent; the wet solid is, then, dried to give the desired product.

[0069] Preferably, said solid product is washed with water; more preferably, several washes are carried out in order
to eliminate any residual solvent.

[0070] Preferably, said wet solid is dried under vacuum.

[0071] Micro size abiraterone acetate is, eventually, obtained by disagglomerating the isolated dry solid (step e).
[0072] Operatively, the obtained wet solid is dried under vacuum and, then, milled to give quantitatively abiraterone
acetate as very thin particles.

[0073] No micronization step by micronizers or fluid-energy impact equipments is required. In a preferred embodiment
of the invention, abiraterone acetate is dissolved in dimethylformamide, then, precipitated by water addition to give a
thick slurry which is agglomerated by adding tert-butyl methyl ether.

[0074] The filtration of the slurry is very easy. After water washes, the wet solid is dried under vacuum, then, milled
to give quantitatively micro size abiraterone acetate. The micro size abiraterone acetate according to the invention
complies with the desired particle size distribution of D(0.5)= 3-10 pm.

[0075] As above reported, itis known in the art that said specific PSD allows to control tablet dissolution performance.
[0076] The agglomerating step c) allows isolating abiraterone acetate crystals from the reaction mixture (thick slurry)
prepared according to the precipitation conditions. Spherical agglomerates of abiraterone acetate crystals obtained by
the process according to the invention are, thus, useful intermediates in the preparation of micro size abiraterone acetate.
[0077] Since the invention is aimed to prepare few micron-size particles, said agglomerates need to be milled.
[0078] The inventors have observed that disagglomeration takes place even during a drying procedure, however, mild
milling allows getting a homogeneous suitable particle size distribution.

[0079] It is worth noting that the agglomeration process of the invention does not have an impact on the polymorphic
form of the crystals of the active ingredient used as substrate.

[0080] Therefore, a further object of the invention is a process for preparing micro size abiraterone acetate as described
above wherein spherical agglomerates of abiraterone acetate crystalline Form A are isolated.

[0081] Itis thus evident how the method object of the invention is suitable for industrial production, and constitutes an
efficient and economic synthetic improvement for the preparation of abiraterone and derivatives thereof.

[0082] Tothe bestoftheinventors’ knowledge, the spherical agglomeration process carried out on abiraterone acetate
is neither known in the art nor suggested by any prior art reference.

[0083] The inventors have developed an original method which avoids micronization via conventional physical means
i.e. by micronizers or fluid-energy impact equipments and allows obtaining the API, abiraterone acetate, complying with
the suitable particle size distribution range (D50 between 3-10 um).

[0084] The product is obtained in quantitative yields and with very high purity; no change of the solid polymorph form
as well as the quality profile during and after the agglomeration process of the invention is observed.

[0085] Combined precipitation and spherical agglomeration according to the invention allows isolating abiraterone
acetate by means of common techniques such as filtration; then, disagglomeration by mild milling allowed the inventors
to prepare the active ingredient in batch as a very thin crystalline solid endowed with the desired PSD and without any
high energy physical stress.

[0086] In substance, the process of the invention provides for:

a) quantitative conversion into highly pure spherical agglomerates;
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b
c

easy and efficient isolation of the API;

no micronization by micronizers or fluid-energy impact equipments needed;
d) higher efficiency in terms of feed/mill rate (kg/h) for specific API;

e) controlled PSD distribution (3-10 wm);

f) reduced physical stress of particles;

g) reduced confinement concerns; and

h) no polymorphic conversion concerns.

~— -~ N

[0087] A practical embodimentofthe process objectofthe presentinvention comprises solubilising abiraterone acetate
in a polar aprotic solvent; precipitating it by antisolvent addition to give a thick slurry; agglomerating said slurry by addition
of an ether (bridging liquid); filtrating and washing; so obtained wet solid is dried under vacuum, then, milled to give
quantitatively micro size abiraterone acetate as very thin particles [D(0.5)=3-10pm].

[0088] A preferred practical embodiment of the process object of the present invention comprises solubilising abirater-
one acetate in DMF; said solution is maintained at around 30°C; said solution is, then, added to purified water in around
1 hour by maintaining the temperature of the mixture at around 20-25°C to give a thick slurry; MTBE is then added in
around 30 min. by maintaining the temperature of the slurry at around 20-25°C; slurry is, then, filtered and the solid
washed with water; so obtained wet solid is dried under vacuum and, then, milled to give quantitatively micro size
abiraterone acetate as very thin particles [D(0.5)=3-10pm].

[0089] For better illustrating the invention the following example is now given.

Example 1

[0090] A solution of 16 g of pure abiraterone acetate in 192 ml of dimethylformamide, maintained at 30°C, was added
to 192 ml of purified water over a period of 1 hour, maintaining the temperature of the mixture between 20 and 25°C.
Abiraterone acetate was precipitated by giving a thick slurry. When the addition was completed, the mixture was stirred
for 15 minutes at 20-25°C. 40 ml of tert-butyl methyl ether were then added to the slurry over a period of 30 minutes,
maintaining the temperature at 20-25°C. When the addition was completed, agglomerates were observed. The mixture
was then stirred for 15 to 30 minutes at 20-25°C. The slurry was filtered and the solid washed three times with 32 ml of
purified water. The wet solid was then dried at 50-55°C under vacuum to give 15,7g of dried product which was then milled.

Measured Particle Size Distribution : D(0.5) = 4.9 um
Expected: D(0.5) = 3-10 um

[0091] PSD was determined by laser diffraction-dry powder method with a Malvern Mastersizer 2000 device.

[0092] The X-ray diffraction pattern of the milled dried product was measured on a D8 ADVANCE® diffractomer
(Brucker) equipped with a Cu K alpha-1 radiation source and a VANTEC-1 detector (Brucker). The diffractogram is
shown in Figure 1 and comprises the peaks listed in table 1 below. It can be seen from the diffractogram that micro size
abiraterone acetate of example 1 has all the characteristic peaks of abiraterone acetate crystalline form A.

[0093] It should be borne in mind that the relative intensity of the X-ray powder diffraction peaks can vary depending
upon sample preparation technique, sample mounting procedure and the particular instrument employed.

Table 1
Caption Angle d value Intensity | Intensity %
2-Theta ° | Angstrom Cps %
2th=5.806 ° 5.806 15.21083 26.1 10.7
2th=9.485° 9.485 9.31672 13.2 5.4
2th=10.755 ° 10.755 8.21974 3.62 1.5
2th=12.049 ° 12.049 7.33922 92.7 37.8
2th=12.580 ° 12.58 7.03074 16.4 6.7
2th=13.064 ° 13.064 6.77145 1.44 0.6
2th=14.813 ° 14.813 5.97542 153 62.5
2th=15.094 ° 15.094 5.86486 138 56.3
2th=15.919 ° 15.919 5.56284 106 432
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(continued)

Caption Angle d value Intensity | Intensity %
2-Theta ° | Angstrom Cps %
2th=16.566 ° 16.566 5.34683 2.92 1.2
2th=17.209 ° 17.209 5.14872 33.5 13.6
2th=18.387 ° 18.387 4.8214 245 100
2th=18.935 ° 18.935 4.68289 164 66.9
2th=19.759 ° 19.759 4.48945 33.1 135
2th=20.162 ° 20.162 4.4008 1.59 0.6
2th=21.679 ° 21.679 4.09604 143 58.5
2th=22.448 ° 22.448 3.95747 54.3 221
2th=23.044 ° 23.044 3.85651 83.4 34
2th=23.411° 23.411 3.79686 24.2 9.8
2th=23.672 ° 23.672 3.75553 14.1 57
2th=24.276 ° 24.276 3.66342 21.5 8.8
2th=25.380 ° 25.38 3.50654 35.7 14.6
2th=25.968 ° 25.968 3.42851 21.8 8.9
2th=26.802 ° 26.802 3.32361 22.4 9.1
2th=27.517 ° 27.517 3.23891 58 236
2th=27.921° 27.921 3.19294 14.6 6
2th=29.031 ° 29.031 3.07332 3.65 1.5
2th=29.875 ° 29.875 2.98835 29.6 12.1
2th=30.475° 30.475 2.93087 8.68 35
2th=30.964 ° 30.964 2.8857 6.72 27
2th=31.168 ° 31.168 2.86732 5.21 2.1
2th=32.211° 32.211 2.77682 16.3 6.7
2th=33.438 ° 33.438 2.67764 457 1.9
2th=34.480 ° 34.48 2.59905 15.6 6.4
2th=34.788 ° 34.788 257674 10.6 43
2th=35.828 ° 35.828 2.50432 473 1.9
2th=36.796 ° 36.796 2.44065 26.5 10.8
2th=37.640 ° 37.64 2.38779 10.5 43
2th=38.440 ° 38.44 2.33995 12.3 5
2th=38.759 ° 38.759 2.3214 19.2 7.8
2th=39.297 ° 39.297 2.29085 4.47 1.8

1. A process for preparing micro size abiraterone acetate which comprises:

a) dissolving abiraterone acetate in a polar aprotic solvent;
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b) precipitating abiraterone acetate crystals out of the solution by addition of an antisolvent;
c) agglomerating said crystals in the presence of a bridging liquid, wherein said bridging liquid is an ether;
d) isolating so obtained spherical agglomerates of abiraterone acetate crystals; and
e) milling the agglomerates.
2. Theprocess according to claim 1, wherein the polar aprotic solvent of step a) is selected from DMA, DMSO and DMF.
3. The process according to claim 2, wherein the polar aprotic solvent is DMF.
4. The process according to any of claims 1 to 3, wherein the solution obtained in step a) is maintained at a temperature
comprised between 25-40°C.
5. The process according to any of claims 1 to 4, wherein the antisolvent of step b) is selected from water and water
in admixture with methanol, ethanol, isopropanol or acetone.
6. The process according to claim 5, wherein the antisolvent is water.
7. The process according to any of claims 1 to 6, wherein step b) is carried out at a temperature comprised between
20-25°C.
8. The process according to any one of claims 1 to 7, wherein the ether is selected from diethyl ether, di-isopropyl
ether, cyclopentyl-methyl ether (CPME) and tert-butyl methyl ether (MTBE).
9. The process according to claim 8, wherein the ether is MTBE.
10. The process according to any of claims 1 to 9, wherein step c¢) is carried out at a temperature comprised between
15-30°C.
11. The process according to any of claims 1 to 10, wherein the ratio of the antisolvent with respect to the polar aprotic
solvent is comprised between 1-1.25 v/v.
12. A process according to any of claims 1 to 11, wherein spherical agglomerates of abiraterone acetate crystalline
Form A are isolated.
Patentanspriiche
1. Verfahren zum Herstellen von Abirateronacetat in MikrogréRRe, das umfasst:
a) Losen von Abirateronacetat in einem polaren aprotischen Lésungsmittel,
b) Ausfallen von Abirateronacetatkristallen aus der Lésung durch Hinzufiigen eine Antilosungsmittels,
c) Agglomerieren der Kristalle in Gegenwart einer brickenbildenden Flissigkeit, wobei die briickenbildende
Flissigkeit Ether ist,
d) Isolieren der so erhaltenen sphéarischen Agglomerate aus Abirateronacetatkristallen und
e) Mahlen der Agglomerate.
2. Verfahren nach Anspruch 1, wobei das polare aprotische Losungsmittel in Schritt a) aus DMA, DMSO und DMF
ausgewahlt ist.
3. Verfahren nach Anspruch 2, wobei das polare aprotische Losungsmittel DMF ist.
4. Verfahren nach einem der Anspriiche 1 bis 3, wobei die in Schritt a) erhaltene Losung bei einer zwischen 25 und
40 °C liegenden Temperatur gehalten wird.
5. Verfahren nach einem der Anspriiche 1 bis 4, wobei das Antildsungsmittel in Schritt b) aus Wasser und Wasser mit
Beimischungen von Methanol, Ethanol, Isopropanol oder Aceton ausgewahlt ist.
6. Verfahren nach Anspruch 5, wobei das Antilésungsmittel Wasser ist.
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Verfahren nach einem der Anspriiche 1 bis 6, wobei Schritt b) bei einer zwischen 20 und 25 °C liegenden Temperatur
durchgefihrt wird.

Verfahren nach einem der Anspriiche 1 bis 7, wobei der Ether aus Diethylether, Diisopropylether, Cyclopentylme-
thylether (CPME) und Tertbutylmethylether (MTBE) ausgewahlt ist.

Verfahren nach Anspruch 8, wobei der Ether MTBE ist.

Verfahren nach einem der Anspriiche 1 bis 9, wobei Schritt ¢) bei einer zwischen 15 und 30 °C liegenden Temperatur
durchgefihrt wird.

Verfahren nach einem der Anspriiche 1 bis 10, wobei das Verhaltnis des Antilésungsmittels in Bezug auf das polare
aprotische Losungsmittel zwischen 1 und 1,25 Vol.-% liegt.

Verfahren nach einem der Anspriiche 1 bis 11, wobei spharische Agglomerate der Abirateronacetatkristallform A
isoliert werden.

Revendications

1.

10.

11.

12.

Procédé de préparation d’acétate d’abiratérone de taille microscopique qui comprend :
a) dissoudre de I'acétate d’abiratérone dans un solvant aprotique polaire ;
b) précipiter des cristaux d’acétate d’abiratérone a partir de la solution par addition d’'un antisolvant ;
c) agglomérer lesdits cristaux en présence d’un liquid de pontage, ledit liquid de pontage étant un éther ;
d) isoler les agglomérats sphériques de cristaux d’acétate d’abiratérone ainsi obtenus ; et
e) broyer les agglomérats.

Procédé selon la revebndication 1, dans lequel le solvant aprotique polaire de I'étape a) est choisi parmi le DMA,
le DMSO et le DMF.

Procédé selon la revendication 2, dans lequel le solvant aprotique polaire est le DMF.

Procédé selon 'une des revendications 1 a 3, dans lequel la solution obtenue a I'étape a) est maintenue a une
temperature comprise entre 25 et 40°C.

Procédé selon I'une des revendications 1 a 4, dans lequel 'antisolvant de 'étape b) est choisi parmi I'eau et un
mélange d’eau et de méthanol, éthanol, isopropanol ou acétone.

Procédé selon la revendication 5, dans lequel 'antisolvant est I'eau.

Procédé selon 'une des revendications 1 a 6, dans lequel 'étape b) est mise en oeuvre a une temperature comprise
entre 20 et 25°C.

Procédé selon 'une des revendications 1 a 7, dans lequel I'étehr est choisi parmi I'éther éthylique, I'éther isopro-
pylique, I'éther de cyclopentyle et de méthyle et I'éther de tert-butyle et de méthyle (MTBE).

Procédé selon la revendication 8, dans lequel I'éther est le MTBE.

Procédé selon 'une des revendications 1 a 9, dans lequel I'étape c¢) est mise en oeuvre a une temperature comprise
entre 15 et 30°C.

Procédé selon 'une des revendications 1 a 10, dans lequel le rapport de I'antisolvant au solvant aprotique polaire
est compris entre 1 et 1.25 v/v.

Procédé selon I'une des revendications 1 a 11, dans lequel on isole des agglomérats sphériques de la forme
cristalline A de 'acétate d’abiratérone.



8[eas - ERY ¢

EP 2 792 682 B1

Lin {(Cps)

X 2+ me 2 3 o Pl e e o ma Mg ma R R
& B 2 & 8 B ¥ 8 B g 2 B B 85 8 8 & g8 = 3 B @ g & =
| ] | IS T U T Y T Y 25 O Y Y O O N T T O T N S Y | L,

FIG.1

10



EP 2 792 682 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ EP 0633893 A [0007] ¢ CN 102731605 [0017]
e EP 0721461 A [0010] ¢ CN 102030798 [0018]
¢ WO 2006021776 A [0013] ¢ CN 102558275 [0018]
¢ WO 2006021777 A [0014] ¢ CN 102321142 [0019]
¢ CN 101768199 [0017] ¢ WO 2013053691 A [0020] [0040]

Non-patent literature cited in the description

e Org. Prepn. Proc. Int., 1997, vol. 29 (1), 123-128
[0012]

11



PLIARAR SZILAKD HALMAZALLABOTY ABIRATERON-AUETATY BLOALLITASARA

Szabadalmligayponivk

T

a kineikezdket:

1. Eligras mikromérert ablrateromanatat e lhiiittade, amely tactalm
a) ablrateronsacentt feloldasdt polaris gpratiin olddseaben;
oldnibal eliconldat hozedadisiad;

infenidteben, ahal sz afhidald folve

B} shiraterog-aostd kety

e krlsnlvokbd! applomenitum hdpadsst dthidale Bivadek

Y v alirteroreaost® kristilend foy Rapottarfrikus sgglomeriumupinak tealilisadt &

of sz sgglomeritumok Gricedt.

Az 1 udnypont szerintd olidrds, alinl az a) 18pde sesdany, policls aprotikus gldoseer DMA, DMSG &

DMEF it valasziog

cénypord wrevintl efjdds; abob s pelintygprotikas oldosier DY,

1

4 Ay 3 igé:}}rﬁggsm\a\ banmelyike: soobtl oidds, shol awe ) Kpdsben bupott oldsiop 234U

§. Az 14, dgdnypontok binoelyike seedoti olidnds, sbut a b} Rpds szerint! ¢lienoldat a hdvetkesbk Kozl

Y.

valmsony vz, vilesunt mietaneliad, sianolisl, oprepanotial vagy sestomal sovertviy,

& A S ttnypont szeriadt slieds, abad ax dllenoldat viz,

-

7, Az Toa igdnypontok biomelvike szerintl elidnds, alol a b lepegt hbmdrsckivten vigueedk.

8, Ag 1V, igSnypontok bismsbyike seaviant cljdrds, shol az $ior a ktvaikeadk bt vilasmo distibdier,

ditsnpropibdior, cilippentibmptibdier {UPFME] & tava-butilanett

¥ A8 piuyport & eliards, ahod e G MITBE,

B &z 1.9, igémpontok bienelvike seordntl eljdrds, shol & O Kpdst 183090 Roz8i himérséiinter

per

P Az 0 dgsnypontek barveleie szerinti olidras, shol o ofloncidat erdios & palirly appotikos

olddszerher képest 1-1.25 Webhgat¥

§7. &z L3 fudnypontols barmelvike swerintt efidnds, abd A brlstyornipt shirateron-aoald sufériaas

sgelevesiiuodl ok,

L6131 8806780 BRATIINNIE



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

