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SOLID STATE FORMS OF APIXABAN

CROSS REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims the benefit of U.S. Provisional Application Nos.
61/595,799, filed February 7, 2012, and 61/604,757, filed February 29, 2012, the contents of

which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002]  The invention relates to solid state forms of Apixaban, processes for preparing the

solid state forms, and pharmaceutical compositions thereof.

BACKGROUND OF THE INVENTION
[0003]  Apixaban, 1-(4-methoxyphenyl)-7-ox0-6-[4-(2-oxopiperidin-1-yl)phenyl]-4,5,6,7-

tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxamide, has the following chemical structure:

459.51

N
0 N 459
ij\l O CosHasN50,

[0004] It is being evaluated in phase I1I trials for the prevention of stroke in patients with

atrial fibrillation.

[0005] The following PCT Publications describe the synthesis of Apixaban:
W003/026652, WO03/049681, W0O2007/001385, and W0O2010/030980.

[0006]  Crystalline forms of Apixaban, Form H2-2 and Form N-1 are described in the PCT
Publication No. W0O2007/001385.

[0007]  Polymorphism, the occurrence of different crystal forms, is a property of some

molecules and molecular complexes. A single molecule may give rise to a variety of
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polymorphs having distinct crystal structures and physical properties like melting point,
thermal behaviors (e.g., measured by thermogravimetric analysis — “TGA?”, or differential
scanning calorimetry — “DSC”), powder X-ray diffraction (XRD) pattern, infrared absorption
fingerprint, and solid state NMR spectrum. One or more of these techniques may be used to

distinguish different polymorphic forms of a compound.

[0008] Discovering new polymorphic forms and solvates of a pharmaceutical product can
provide materials having desirable processing properties, such as case of handling, ease of
processing, storage stability, and ease of purification or as desirable intermediate crystal
forms that facilitate conversion to other polymorphic forms. New polymorphic forms and
solvates of a pharmaceutically useful compound thereof can also provide opportunities to
improve the performance characteristics of a pharmaceutical product. They can also enlarge
the repertoire of materials available to a formulation scientist for formulation optimization,
for example by providing a product with different properties, ¢.g., better processing or
handling characteristics, improved dissolution profile, or improved shelf-life. For at least

these reasons, there is a need for additional polymorphs of Apixaban.

SUMMARY OF THE INVENTION

[0009]  The present invention provides new solid state forms of Apixaban. These solid

state forms can be used to prepare salts and/or formulations thereof.

[0010] The invention further provides the use of the solid state forms described below for
the manufacture of a medicament for the prevention and treatment of thrombosis and
pulmonary embolism, and provides a method of preventing and treating of thrombosis and
pulmonary embolism comprising administering a therapeutically effective dose of the solid
state forms described herein.

BRIEF DESCRIPTION OF THE FIGURES
[0011]  Figure 1 provides a powder XRD pattern of crystalline Form I of Apixaban.

[0012]  Figure 2 provides a powder XRD pattern of crystalline Form II of Apixaban.

[0013]  Figure 3 provides a powder XRD pattern of crystalline Form III of Apixaban.
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DETAILED DESCRIPTION OF THE INVENTION

[0014]  The present invention provides new solid state forms of Apixaban. These solid

state forms can be used to prepare salts and/or formulations thereof.

[0015]  The salts and solid state forms of the present invention have advantageous
properties selected from at least one of: chemical purity, flowability, solubility, morphology
or crystal habit, stability — such as storage stability, stability to dehydration, stability to

polymorphic conversion, low hygroscopicity, and low content of residual solvents.

[0016] A crystal form (or polymorph) may be referred to herein as substantially free of
any other solid forms. As used herein in this context, the expression “substantially free” will
be understood to mean that the crystalline form contains 20% or less, 10% or less, 5% or less,
2% or less, or 1% or less of any other solid form of the subject compound as measured, for
example, by powder X-ray diffraction (PXRD). Thus, polymorphs of Apixaban described
herein as substantially free of any other solid forms would be understood to contain greater
than 80% (w/w), greater than 90% (w/w), greater than 95% (w/w), greater than 98% (w/w),
or greater than 99% (w/w) of the subject form of Apixaban. Accordingly, in some
embodiments of the invention, the described polymorphs of Apixaban may contain from 1%
to 20% (w/w), from 5% to 20% (w/w), or from 5% to 10% (w/w) of one or more other solid

forms of Apixaban.

[0017] A solid state form may be referred to herein as being characterized by graphical
data “as shown in” a Figure. Such data include, for example, powder X-ray diffractograms
and solid state NMR spectra. The skilled person will understand that such graphical
representations of data may be subject to small variations, e.g., in peak relative intensities and
peak positions due to factors such as variations in instrument response and variations in
sample concentration and purity, which factors are well known to the skilled person.
Nonetheless, the skilled person would readily be capable of comparing the graphical data in
the Figures herein with graphical data generated for an unknown crystal form and confirming
whether the two sets of graphical data characterize the same solid state form or two different
solid state forms. The skilled person would understand that a solid state form referred to
herein as being characterized by graphical data “as shown in” a Figure would include any
solid state form of the same chemical characterized by graphical data substantially similar to
the Figure except for such small variations, the potential occurrence of which is well known

to the skilled person.
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[0018]  Unless indicated otherwise, the solid state forms of the present invention can be
dried. Drying may be carried out, for example, at elevated temperature under reduced
pressure. The crystalline form can be dried, for example, at a temperature from about 40°C
to about 80°C, or about 40°C to about 50°C, for example, about 40°C. The drying can be
carried out under reduced pressure (i.c., less than 1 atmosphere, for example, about 10 mbar
to about 100 mbar, or about 10 mbar to about 25 mbar). The drying can be carried out over a
suitable period, for example, of about 8 hours to about 36 hours, or about 10 hours to about

24 hours, for example, about 16 hours. Drying can be carried out overnight.

[0019]  Asused herein, and unless stated otherwise, the term “anhydrous” in relation to
crystalline Apixaban relates to a crystalline Apixaban which contains not more than 1%
(w/w), more preferably not more than 0.5% (w/w) of either water or organic solvents as

measured by TGA.

[0020]  Asused herein, Form DF-1 is a crystalline form characterized by a powder XRD
pattern with peaks at 6.0, 7.1, 17.6, 19.1 and 22.8 + 0.2 degrees 20. Alternatively, Form DF-1
can be characterized by a powder XRD pattern having peaks at 6.0, 7.1, 17.6, 19.1 and 22.8 +
0.2 degrees 26, and also having one, two, three, four or five peaks selected from 26.1, 27.3,

28.8,30.1 and 31.0 = 0.2 degrees 26.
[0021]  The present invention provides Apixaban propylene glycol solvate.

[0022]  The present invention provides a crystalline Apixaban, designated Form I. Form I
can be characterized by data selected from: a powder XRD pattern with peaks at 5.5, 11.0,
15.9,16.3, and 20.3 + 0.2 degrees 20; a powder XRD pattern as shown in figure 1; and any

combinations thereof.

[0023]  Alternatively, Form I can be characterized by a powder XRD pattern having peaks
at 5.5,11.0,15.9, 16.3, and 20.3 = 0.2 degrees 20, and also having any one, two, three, four
or five peaks selected from 21.2, 22.6, 24.6, 25.1, and 31.2 = 0.2 degrees 26.

[0024]  The present invention also provides a crystalline Apixaban, designated Form II.
Form II can be characterized by data selected from: a powder XRD pattern having peaks at
7.6,12.7,15.2,16.3, and 16.9+ 0.2 degrees 20; a powder XRD pattern as shown in figure 1;

and any combinations thereof.
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[0025]  Alternatively, Form II can be characterized by a powder XRD pattern having peaks
at 7.6, 12.7,15.2, 16.3, and 16.9+ 0.2 degrees 20, and also having any one, two, three, four or
five peaks selected from 18.1, 19.6, 20.1, 21.5, and 22.94+ 0.2 degrees 26.

[0026]  The present invention also provides a crystalline Apixaban, designated Form II1.

Form III can be anhydrous.

[0027]  Form III can be characterized by data selected from: a powder XRD pattern having
peaks at 7.8, 9.5, 10.9, 11.7, and 18.0+ 0.2 degrees 20; a powder XRD pattern as shown in

figure 3; and any combinations thereof.

[0028]  Alternatively, Form III can be characterized by a powder XRD pattern having
peaks at 7.8, 9.5, 10.9, 11.7, and 18.04 0.2 degrees 20, and also having any one, two, three,
four or five peaks selected from 15.6, 18.8, 19.5, 20.6, and 22.2+ 0.2 degrees 20.

[0029]  The present invention provides a process for preparing another solid state form of
Apixaban, for example, Form H2-2 or Form N-1, comprising preparing the above described
solid state form of Apixaban by the process of the present invention, and converting it to

another solid state form of Apixaban.

[0030]  The present invention further encompasses 1) a pharmaceutical composition
comprising any one or combination of solid state Forms, as described above, and at least one
pharmaceutically acceptable excipient and 2) the use of any one or combination of the
above-described solid state Forms, in the manufacture of a pharmaceutical composition. The
pharmaceutical composition can be useful for the prevention and treatment of thrombosis and

pulmonary embolism.

[0031] Having described the invention with reference to certain preferred embodiments,
other embodiments will become apparent to one skilled in the art from consideration of the
specification. The invention is further defined by reference to the following examples

describing in detail the preparation of the composition and methods of use of the invention.
It will be apparent to those skilled in the art that many modifications, both to materials and

methods, may be practiced without departing from the scope of the invention.
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X-Ray Power Diffraction:
[0032] The analysis was performed on ARL (SCINTAG) powder X-Ray diffractometer

model X’TRA equipped with a solid state detector. Copper radiation of 1.5418 A was used.
Scanning parameters: range: 2-40 degrees two-theta; scan mode: continuous scan; step size:

0.05°, and a rate of 3 deg/min.
EXAMPLES

Example 1a: Preparation of Ethyl 1-(4-methoxyphenyl)-7-0x0-6-[4-(2-oxopiperidin-1-

vphenyl-4,5.6.7-tetrahydro-1H-pyrazolo[3.4-¢c]pyridine-3-carboxylate:

[0033] Dry tetrahydrofuran (THF) (5 L) was loaded to the reactor followed by Ethyl
1-(4-methoxyphenyl)-7-0x0-6-[4-(5-bromovaleroylamino)phenyl]-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c]pyridine-3-carboxylate. The wall of the vessel was washed with additional
THF (1 L). The reactor was purged with nitrogen. Ethoxide solution in ethanol was slowly
added using cannula during 30 min. Reaction temperature did not exceed 25 °C. Reaction
was monitored with HPLC. Additional amount of reagent was added if needed. Reaction was

quenched with glacial acetic acid (12 mL), water (24 L) was added.

[0034] Off-white solid separated, mixture was agitated for additional 12 hrs. Solids
were filtered off using nutsche filter, washed with water (5 L) and pre-dried using infra red —
drier. Crude product was dissolved in refluxing 2-butanone (8.7 mL per gram of the starting
compound), resulting solution was cooled to 55 °C, methyl tert-butyl ether (MTBE) (4.35 mL
per gram of the starting compound was added and resulting mixture was cooled to room
temperature. Separated solids were filtered off, washed with MTBE and dried in vacuo to

give 550 g (64 %) off-white solid.
[0035] Second crop was obtained by processing of the mother liquor.

Example 1b: Preparation of Apixaban:

3-Chloro-1-(4-nitrophenyl)-5,6-dihydropyridin-2(1H)-one

[0036] 3,3-dichloro-1-(4-nitrophenyl)piperidin-2-one (379.7 g, 1.31 mol) was
dissolved in dry dimethyl formamide (1900 mL). Lithium carbonate (193.6 g, 2.62 mol) was
added, and the resulting mixture was heated to 100-105 °C for 5 hrs under nitrogen. After

cooling to room temperature, a dark brown solution was decanted from crystalline inorganic
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salts and evaporated to dryness. Ethyl acetate (500 mL) was added to the crystalline residue.
Free flowing crystals were filtered off and washed with water (3x 300 mL).

[0037] Crystalline material was finally dried in vacuo at 45 °C. 257.2 g of yellow to

brown solid were obtained.

3-Morpholin-4-yl-1-(4-nitrophenyl)-5,6-dihydropyridin-2(1H)-one

[0038] 3-Chloro-1-(4-nitrophenyl)-5,6-dihydropyridin-2(1H)-one (11.1 g, 43.9 mmol)
was suspended in dry Tetrahydrofuran (45 mL). Morpholine (3.8 g, 43.9 mmol, 1 eq.) and
triethylamine (8.9 g, 87.9 mmol) were added successively. Resulting mixture was heated to
reflux under nitrogen atmosphere. Additional Morpholine (1.5 mol%) and triethylamine (3
mol%) were added after 22 h. After next 6 h, reaction mixture still contained 0.5% of the
starting compound. Morpholine (0.5 mol%) and triethylamine (1 mol%) were added and
resulting mixture was further heated to reflux for 18 h. THF was evaporated and the solid
residue was mixed with water (25 mL) and Ethyl acetate (25 mL). Solid material was
collected, washed with water (2x15 mL) and Ethyl acetate (2x15 mL) to give 11.2 g of

yellow solid.

Ethyl 1-(4-methoxyphenyl)-6-(4-nitrophenyl)-7-0x0-4.5.6.7-tetrahydro-1H-pyrazolo[3.4-

clpyridine-3-carboxylate

[0039] Mixture of (Z)-ethyl 2-chloro-2-(2-(4-methoxyphenyl)hydrazono)acetate (10.0
g, 38.77 mmol 1.05 eq.) and 3-morpholin-4-yl-1-(4-nitrophenyl)-5,6-dihydropyridin-2(1H)-
one (11.2 g, 36.93 mmol, 1 eq.) in dry toluene (225 mL) was heated to 90°C under nitrogen
atmosphere. Tricthylamine (7.47 g, 73.85 mmol, 2 eq.) was added dropwise and the resulting
mixture was heated for 5 h. Precipitated solid was filtered off after cooling to room
temperature. Solid material was washed with Toluene (40 mL), water (5% 40 mL) and dried

at 50°C. 17.0 g of yellow powder was obtained.

[0040] The resulting solid was dissolved in CH,Cl, (170 mL). Trichloroacetic acid
(15.9 g, 97.41 mmol, 3 eq.) was added dropwise. The obtained solution was stirred for 1.5 h
at room temperature. The mixture was diluted with Dichloromethane (170 mL) and washed
with water (2% 250 mL), saturated NaHCOs3 (3% 250 mL) and water (1x 250 mL), dried over
Na,SO4 and evaporated to give 14.0 g of pale yellow solid.
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Ethyl 6-(4-aminopheny])-1-(4-methoxyphenyl)-7-0x0-4.5.6.7-tetrahydro-1H-pyrazolo[3.4-

clpyridine-3-carboxylate

[0041] Pd/C 5% (Aldrich, 5.7 g) was added to the solution of ethyl 1-(4-
methoxyphenyl)-6-(4-nitrophenyl)-7-o0x0-4,5,6,7-tetrahydro-1H-pyrazolo[ 3,4-c]pyridine-3-
carboxylate (29.0 g, 66.45 mmol) in NMP (185 mL) in 2 L stainless steel autoclave. The
autoclave was flushed with nitrogen and pressurized to 6 bar with hydrogen. The reaction
mixture was stirred at room temperature for 23 h. The reactor was depressurized and the
content was filtered over sintered glass filter with Celite pad. Reactor was washed with Ethyl
acetate (500 mL) and the filter cake was washed with additional Ethyl acetate (200 mL). The
solvent was evaporated from the N-methylpyrrolidone solution and diluted brine was added
(1:1, 530 mL), Precipitated product was filtered off and washed well with water (1.7 L). Pale
yellow solid (25.1 g) was obtained after drying at 50 °C.

6-(4-aminophenyl)-1-(4-methoxyphenyl)-7-0x0-4.5,6,7-tetrahydro-1H-pyrazolo[3.4-

clpyridine-3-carboxamide

[0042] Mixture of Ethyl 6-(4-aminophenyl)-1-(4-methoxyphenyl)-7-0x0-4,5,6,7-
tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxylate (24.8 g, 61.0 mmol) and saturated
solution of ammonia in Methanol (620 mL) was heated to 100°C in 2 L stainless steel
autoclave for 18 h. Reactor was depressurized and the content was concentrated in vacuo,
separated solid was filtered off, washed with Methanol and dried at 50°C to afford 20.9 g of
beige solid.

6-(4-(5-bromopentanamido)phenyl)-1-(4-methoxyphenyl)-7-0x0-4.,5.6,7-tetrahydro-1H-

pyrazolo[3.4-clpyridine-3-carboxamide

[0043] 6-(4-aminophenyl)-1-(4-methoxyphenyl)-7-ox0-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c]pyridine-3-carboxamide (20.5 g, 54.32 mmol) was suspended in THF.
Aqueous solution of potassium carbonate (40%, 20.7 g, 1.1 eq.) was added. 5-Bromovaleroyl
chloride (13.0 g, 65.19 mmol, 1.2 eq.) was added dropwise while cooling in water bath.
Reaction mixture was vigorously stirred for 1 h. Additional 5-bromovaleroyl chloride (0.83 g,
4.16 mmol) was added. HPLC showed reaction completion after 20 min. Tetrahydrofuran
phase was separated and evaporated in vacuo to give brown solid. Water (120 mL) was added
and the obtained solid was collected and washed with water (3x 200 mL). Drying in vacuo
afforded 29.2 g of brownish crystalline solid.
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1-(4-methoxyphenyl)-7-0x0-6-(4-(2-oxopiperidin-1-yl)phenyl)-4.5.6.7-tetrahydro-1H-

pyrazolo[3.4-clpyridine-3-carboxamide (Apixaban)

[0044] Potassium ethoxide solution in Ethanol (24%, 46.9 g, 2.5 eq.) was added
dropwise to the suspension of 6-(4-(5-bromopentanamido)phenyl)-1-(4-methoxyphenyl)-7-
0x0-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxamide (28.9 g, 53.48 mmol) in
dry Tetrahydrofuran (460 mL). HPLC showed reaction completion after 30 min. Glacial
acetic acid (0.9 mL) was added to quench the reaction. Reaction mixture was concentrated in
vacuo to give off-white slurry. Water (700 mL) was added and the solid material was filtered
off and washed with water (1 L) to afford 20 g of crude product.

Example 1c: Preparation of Apixaban:

[0045]  Ethyl 1-(4-methoxyphenyl)-6-(4-nitrophenyl)-7-0x0-4,5,6,7-tetrahydro-1H-

pyrazolo[3,4-c]pyridine-3-carboxylate was prepared as described in example 1b.

Ethyl 6-(4-aminopheny])-1-(4-methoxyphenyl)-7-0x0-4.5.6.7-tetrahydro-1H-pyrazolo[3.4-

clpyridine-3-carboxylate

[0046] 1 L glass reactor was charged with MeOH (200 ml) followed by 1-(4-
methoxyphenyl)-6-(4-nitrophenyl)-7-o0x0-4,5,6,7-tetrahydro-1H-pyrazolo[ 3,4-c]pyridine-3-
carboxylateand (20 g, 46 mmol) and Pd/C 10% (0.5 g). The mixture was pressurized to 3 bar
with hydrogen and the reaction was heated to 75°C . After 4 h reaction, the mixture was
cooled down to 25°C and the reactor was washed with N,. MeOH (150 ml) was added and the
mixture was heated to reflux, the solution was filtrated hot over hyflo, and the MeOH was

evaporated to give yellow powder.

6-(4-aminophenyl)-1-(4-methoxyphenyl)-7-0x0-4.5,6,7-tetrahydro-1H-pyrazolo[3.4-

clpyridine-3-carboxamide

[0047] 1L glass reactor was charged with the ethyl 6-(4-aminophenyl)-1-(4-

methoxyphenyl)-7-0x0-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxylate (30 g,
73.9 mmol) in MeOH (480 ml). Ammonia was bubbled and the yellow slurry was heated to
74°C. The reaction was mixed for overnight under pressure. Then, the reaction mixture was

cooled to 25°C, and was washed with N2. The slurry was concentrated to 150 ml of solvent
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and the solid was filtrated and washed with MeOH (60 mL). The product was dried at the

oven under reduced pressure at 50°C overnight.

6-(4-(5-chloropentanamido)phenvyl)-1-(4-methoxyphenyl)-7-0x0-4.,5.6.7-tetrahydro-1H-

pyrazolo[3.4-clpyridine-3-carboxamide

[0048]  6-(4-aminophenyl)-1-(4-methoxyphenyl)-7-0x0-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c]pyridine-3-carboxamide (5g, 13.25 mmol) and K,COs (2 g, 14.57 mmol) were
suspended in NMP (50 ml) at room temperature. 5-Chlorovaleroyl chloride (2.4 ml, 18.55
mmol) was added dropwise. The reaction mixture was stirred for overnight. HPLC was

monitored for reaction completion.

1-(4-methoxyphenyl)-7-0x0-6-(4-(2-oxopiperidin-1-yl)phenyl)-4.5.6.7-tetrahydro-1H-

pyrazolo[3.4-clpyridine-3-carboxamide (Apixaban)

[0049] To NMP solution of 6-(4-6-(4-(5-chloropentanamido)phenyl)-1-(4-
methoxyphenyl)-7-0x0-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxamide,
potassium ethoxide (8.23 ml, 18.5 mmol) was added dropwise at 5°C, the reaction was stirred
for 6 h. Then, acetic acid (1 ml) followed by water (50 ml) were added and the mixture was
stirred for overnight. The obtained slurry was filtered, washed with water (10 ml) and MTBE
(2 X 10 ml) and dried at vacuum oven at 50°C.

Example 2: Preparation of Apixaban form I:

[0050] Ethyl 1-(4-methoxyphenyl)-7-0x0-6-[4-(2-oxopiperidin-1-yl)phenyl-4,5,6,7-
tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxylate (1 g) and a solution of 5% NH3 in
propylene glycol (8§ mL, 11 equiv.) were added to a 25 mL head space vial equipped with a
magnetic stirrer. The vial was sealed, heated to 100°C and stirred overnight. A white slurry
was obtained and the reaction mixture subsequently became clear. The reaction mixture was
then cooled to room temperature. A solid precipitated and was separated by filtration, washed
with ethanol (10 vol.) and dried overnight in a vacuum oven at 40°C. The resulting product

was analyzed by XRPD to give a pattern of Apixaban crystalline Form 1.

Example 3: Preparation of Apixaban Form II:

[0051] Ethyl 1-(4-methoxyphenyl)-7-0x0-6-[4-(2-oxopiperidin-1-yl)phenyl-4,5,6,7-
tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxylate (1 g) and a solution of 5% NH;3 in

10
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propylene glycol (8 mL, 11 equiv.) were added to a 25 mL head space vial equipped with a
magnetic stirrer. The vial was sealed, heated to 100°C and stirred overnight. A white slurry
was obtained and subsequently the reaction mixture became clear. The reaction mixture was
then cooled to room temperature. A solid precipitate formed. Ethanol (20 vol.) was added to
the mixture and the resulting slurry was stirred at room temperature for 3 h, then filtered,
washed with ethanol (10 vol.) and dried overnight in a vacuum oven at 40°C. The resulting

product was analyzed by XRPD to give a pattern of Apixaban crystalline Form II.

Example 4: Preparation of Apixaban Form II:

[0052] Ethyl 1-(4-methoxyphenyl)-7-0x0-6-[4-(2-oxopiperidin-1-yl)phenyl-4,5,6,7-
tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxylate (1 g) and a solution of 5% NH3 in
propylene glycol (8§ mL, 11 equiv.) were added to 25 mL head space vial equipped with a
magnetic stirrer. The vial was sealed, heated to 100°C and stirred overnight. A white slurry
was obtained and subsequently the reaction mixture became clear. The reaction mixture was
then cooled to room temperature and a solid precipitate formed. Water (20 vol.) was added to
the mixture and the resulting slurry was stirred at room temperature for 3 h, then filtered,
washed with water (10 vol.) and dried overnight in a vacuum oven at 40°C. The resulting

product was analyzed by XRPD to give a pattern of Apixaban crystalline Form II.

Example 5: Preparation of Apixaban Form I11:

[0053] A sample of Apixaban form DF-1 was heated up to 200°C for 2 minutes in a
vacuum oven. The sample was analyzed by XRPD instrument to give a pattern of Apixaban

crystalline Form II1.

Example 6: Preparation of Apixaban Form DF-1

[0054] Form DF-1 was obtained by refluxing a suspension of Apixaban free base
(0.25 g) in acetone (70 mL) for 2h. After cooling to room temperature the product is isolated

by filtration and dried at 40°C / 70 mbar.

11
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What 1s claimed is:

1. Crystalline Form I of Apixaban, characterized by data selected from: a powder XRD
pattern with peaks at 5.5, 11.0, 15.9, 16.3, and 20.3 £ 0.2 degrees 20; a powder XRD pattern

as shown in figure 1; and any combinations thereof.

2. Crystalline Form II of Apixaban, characterized by data selected from: a powder XRD
pattern having peaks at 7.6, 12.7, 15.2, 16.3, and 16.9+ 0.2 degrees 2 6; a powder XRD

pattern as shown in figure 2; and any combinations thereof.

3. Crystalline Form III of Apixaban, characterized by data selected from: a powder XRD
pattern having peaks at 7.8, 9.5, 10.9, 11.7, and 18.0+ 0.2 degrees 2 6; a powder XRD pattern

as shown in figure 3; and any combinations thereof.

4. A pharmaceutical composition comprising one or more solid state forms according to

any one of claims 1 to 3, and at least one pharmaceutically acceptable excipient.

5. The use of one or more of the crystalline forms according to any one of claims 1 to 3

for the manufacture of a medicament.

6. A process for preparing a pharmaceutical composition comprising combining any one
or more of the solid state forms according to any one of claims 1 to 3, and at least one

pharmaceutically acceptable excipient.

12
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