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approved treatment regimen that produces a cure, and current guidelines recommend that
patients be treated in the context of a clinical trial, even in a first-line setting.

First-line treatment of patients with aggressive large B-cell lymphoma typically
consists of rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone (R-CHOP),
or dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin and
rituximab (DA-EPOCH-R).

Most lymphomas respond initially to any one of these therapies, but tumors typically
recur and eventually become refractory. As the number of regimens patients receive
increases, the more chemotherapy-resistant the disease becomes. Average response to first-
line therapy is approximately 75%, 60% to second-line, 50% to third-line, and about 35-40%
to fourth-line therapy. Response rates approaching 20% with a single agent in a multiple
relapsed setting are considered positive and warrant further study.

Current chemotherapeutic agents elicit their antitumor response by inducing apoptosis
through a variety of mechanisms. However, many tumors ultimately become resistant to
these agents. Bcl-2 and Bel-X; have been shown to confer chemotherapy resistance in short-
term survival assays in vitro and, more recently, in vivo. This suggests that if improved
therapies aimed at suppressing the function of Bcl-2 and Bcl-X; can be developed, such

chemotherapy-resistance could be successfully overcome.

SUMMARY OF THE INVENTION

The compound ABT-263, when prepared according to Example 1 of the ’135
publication, is recovered as an amorphous, glassy solid that is not well suited as active
pharmaceutical ingredient (API) for downstream formulation. More particularly, this
amorphous form of ABT-263 is difficult and therefore expensive to purify and presents
process control problems. One approach, exemplified in copending U.S. provisional
application Serial No. 61/174,274 filed on April 30, 2009 (incorporated by reference herein
without admission that it constitutes prior art to the present invention), is to prepare ABT-263
as a crystalline salt. In another approach, the present inventors have now been able to prepare
a series of novel crystalline forms of ABT-263 free base suitable for use as API in a wide

variety of formulation types, including those where the API is present in particulate form

v/ v)



Chl orof orm 110.3 0.5 Methanol 107.3 1.0 1, 4- D oxane: Hexanes (1:2, v/v) 99.5
0.75 Toluene 104.3 1.0 Benzene 100.3 0.5 Ethyl acetate -250 0.25
WO 2011/034934 PCT/US2010/048949

together with excipients, for example in orally deliverable tablets or capsules.

In one embodiment, the invention provides N-(4-(4-((2-(4-chlorophenyl)-5,5-
dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-
I-((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide
(ABT-263) free base in solid crystalline form.

In a further embodiment, the invention provides a solvent-free crystal polymorph of
ABT-263 free base characterized herein and designated Form I ABT-263 free base.

In a still further embodiment, the invention provides a solvent-free crystal polymorph of
ABT-263 free base characterized herein and designated Form I1 ABT-263 free base.

In a variety of still further embodiments, the invention provides solvated crystal forms
of ABT-263 free base with organic solvents.

In a still further embodiment, the invention provides a pharmaceutical composition
comprising crystalline ABT-263 free base (for example Form I or Form II as provided above)
and one or more pharmaceutically acceptable excipients.

In a still further embodiment, the invention provides a process for preparing a
pharmaceutical solution composition of ABT-263 comprising dissolving crystalline ABT-263
free base (for example Form I or Form II as provided above) in a pharmaceutically acceptable
solvent or mixture of solvents.

In a still further embodiment, the invention provides a method for treating a discase
characterized by apoptotic dysfunction and/or overexpression of an anti-apoptotic Bcl-2
family protein, comprising administering to a subject having the disease a therapeutically
effective amount of ABT-263 free base in crystalline form (for example Form I or Form II as
provided above) or a pharmaceutical composition comprising ABT-263 free base in
crystalline form (for example Form I or Form II as provided above) and one or more
pharmaceutically acceptable excipients. Examples of such a disease include many neoplastic
diseases including cancers. A specific illustrative type of cancer that can be treated according
to the present method is non-Hodgkin’s lymphoma. Another specific illustrative type of
cancer that can be treated according to the present method is chronic lymphocytic leukemia.
Yet another specific illustrative type of cancer that can be treated according to the present
method is acute lymphocytic leukemia, for example in a pediatric patient.

There is still further provided a method for maintaining in bloodstream of a human
cancer patient, for example a patient having non-Hodgkin’s lymphoma, a therapeutically
effective plasma concentration of ABT-263 and/or one or more metabolites thereof,
comprising administering to the subject a pharmaceutical composition comprising ABT-263
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Fig. 2 is a PXRD scan of solvent-free crystal polymorph Form II ABT-263 free base.

DETAILED DESCRIPTION

The term “free base” is used for convenience herein to refer to ABT-263 parent
compound as distinct from any salt thereof, while recognizing that the parent compound is,
strictly speaking, zwitterionic and thus does not always behave as a true base.

The term “solvent-free” herein refers to crystal lattice of a polymorph such as Form I
or Form Il ABT-263 free base, from which solvent has been removed by desolvation.
Solvent can be present in small amounts in solid-state particles of the compound without
being part of or otherwise affecting the crystal structure of the polymorph; such presence of
solvent is still consistent with the polymorph being “solvent-free” as the term is used herein.

ABT-263 free base can be prepared by a process as described in Example 1 of above-
cited U.S. Patent Application Publication No. 2007/0027135, the entire disclosure of which is
incorporated by reference herein. The product of this process is an amorphous, glassy solid.
A powder can be prepared from this product, for example by freeze-drying or precipitation
techniques.

Solvates of ABT-263 free base have been prepared as described below. The starting
product can be any solid-state form of ABT-263 free base, including the amorphous form
prepared according to the *135 publication.

A measured amount of ABT-263 free base (as indicated, any solid-state form can be
used) was suspended in each of a number of solvents or solvent mixtures as indicated in
Table 1. The resulting suspensions were agitated at ambient temperature, while protected
from light. After a period of time sufficient to permit solvation of ABT-263 free base in each
case, crystals were harvested by filter centrifugation. The resulting solvates were

characterized by powder X-ray diffraction (PXRD).



12.19 12.53 13.46 13.71 Peak Position ( 20) 14.51 15.32 16.10 17.59 18. 20

19.30 19.64 20.38 20.91 23. 30
WO 2011/034934 PCT/US2010/048949

Table 1. Preparation of ABT-263 free base crystalline solvates

Solvent Weight of compound (mg) | Volume of solvent (ml)
2-Propanol 106.2 1.0
1-Propanol 160.1 1.25

Ethyl acetate:Ethanol (1:3, v/v) 108.7 0.5
Methyl acetate:Hexanes (1:1, v/v) 76.2 0.5
Chloroform 110.3 0.5
Methanol 107.3 1.0
1,4-Dioxane:Hexanes (1:2, v/v) 99.5 0.75
Toluene 104.3 1.0

Benzene 100.3 0.5

Ethyl acetate ~250 0.25
Isopropyl acetate ~250 0.25
Methyl acetate ~250 0.25
Trifluorotoluene ~250 0.25

PXRD data were collected using a G3000 diffractometer (Inel Corp., Artenay, France)
equipped with a curved position-sensitive detector and parallel-beam optics.  The
diffractometer was operated with a copper anode tube (1.5 kW fine focus) at 40 kV and 30
mA. An incident-beam germanium monochromator provided monochromatic radiation. The
diffractometer was calibrated using the attenuated direct beam at one-degree intervals.
Calibration was checked using a silicon powder line position reference standard (NIST 640c¢).
The instrument was computer-controlled using Symphonix software (Inel Corp., Artenay,
France) and the data were analyzed using Jade software (version 6.5, Materials Data, Inc.,
Livermore, CA). The sample was loaded onto an aluminum sample holder and leveled with a
glass slide.

PXRD peaks for individual solvates determined as above are listed in Tables 2—14.

Peak positions are typically = 0.2 degrees two-theta (° 20).

Table 2. PXRD peak listing: ABT-263 free base 1-propanol solvate

Peak Position (° 20)
4.88
6.72
8.79
9.62
12.19
12.53
13.46
13.71




Table 3. PXRD peak listing: ABT-263 free base 2-propanol sol vate Peak
Position ( 20) 4.88 6.76 8.78 9.64 12.15 12.49 13.41 13.73 15.30 16.10
16. 35 17.W0 208/@%319. 34 19. 60 20. 33 PCT/US2010/048949

Peak Position (° 20)
14.51
15.32
16.10
17.59
18.20
19.30
19.64
20.38
20.91
23.30

Table 3. PXRD peak listing: ABT-263 free base 2-propanol solvate

Peak Position (° 20)
4.88
6.76
8.78
9.64
12.15
12.49
13.41
13.73
15.30
16.10
16.35
17.51
18.26
19.34
19.60
20.33
23.35

Table 4. PXRD peak listing: ABT-263 free base benzene solvate

Peak Position (° 20)
4.28
4.60
7.75
8.54
10.88
11.16
12.49
12.97
15.48
18.10
18.42
18.75
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23.35 Table 4. PXRD peak listing: ABT-263 free base benzene sol vate Peak
Position ( 20) 4.28 4.60 7.75 8.54 10.88 11.16 12.49 12.97 15.48 18.10
18. 42 18.W5H 2011/034934 PCT/US2010/048949

Peak Position (° 20)
19.53
20.19
20.59
21.25

Table 5. PXRD peak listing: ABT-263 free base chloroform solvate

Peak Position (° 20)
4.99
9.61
13.39
13.85
15.85
16.05
16.68
17.60
18.51
19.25
19.67
20.10
21.37
23.39
23.78
24.48

Table 6. PXRD peak listing: ABT-263 free base 1,4-dioxane/hexanes solvate

Peak Position (° 20)
4.85
8.81
9.61
9.94
12.17
12.49
13.39
13.66
15.30
16.20
17.60
18.24
19.27
19.55

Table 7. PXRD peak listing: ABT-263 free base methyl acetate/hexanes solvate

Peak Position (° 20)
5.66
7.29
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Peak Position ( 20) 19.53 20.19 20.59 21.25 Table 5. PXRD peak listing:
ABT- 263 free base chl orof orm sol vate Peak Position ( 20) 4.99 9.61 13. 39
13. 85 15.86 200/3%316. 68 17.60 18.51 19. 25 PCT/US2010/048949

Peak Position (° 20)
9.31
9.70
10.38
11.34
12.56
12.93
14.58
14.88
15.83
17.18
17.71
17.99
18.24
18.63
19.46
20.79
21.16
21.46

Table 8. PXRD peak listing: ABT-263 free base methanol solvate

Peak Position (° 20)
5.03
5.25
5.66
8.88
9.66
10.05
12.53
13.67
13.89
15.52
18.54
18.93
19.36
19.96
20.33

Table 9. PXRD peak listing: ABT-263 free base toluene solvate

Peak Position (° 20)
4.48
7.61
8.92
10.85
12.35
12.75
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19. 67 20.10 21.37 23.39 23.78 24.48 Table 6. PXRD peak listing: ABT-263
free base 1, 4-di oxane/ hexanes sol vate Peak Position ( 20) 4.85 8.81 9.61
9.94 12. WormB493. 39 13.66 15. 30 PCT/US2010/048949

Peak Position (° 20)
13.34
14.73
15.23
16.47
18.33
18.89
19.28
19.92
20.29
2141
22.31
23.66
24.36

Table 10. PXRD peak listing: ABT-263 free base ethanol/ethyl acetate solvate

Peak Position (° 20)
5.03
6.82
8.89
9.68
9.97
12.41
12.65
13.80
14.65
15.60
16.26
17.87
18.52
19.43
19.94

Table 11. PXRD peak listing: ABT-263 free base ethyl acetate solvate

Peak Position (° 20)
5.66
7.32
9.31
9.64
11.36
12.56
14.61
14.85
18.03
18.31
18.58
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16.20 17.60 18.24 19.27 19.55 Table 7. PXRD peak listing: ABT-263 free
base net hyl acetate/ hexanes solvate Peak Position ( 20) 5.66 7.29 Peak
Position WwO20)1/8481 9. 70 10.38 11.34 12.56 PCT/US2010/048949

19.56
20.70
21.07

Table 12. PXRD peak listing: ABT-263 free base isopropyl acetate solvate

Peak Position (° 20)
5.64
7.36
9.50
11.45
12.52
14.72
15.14
16.89
18.08
18.45
19.55
20.49
20.89
21.23

Table 13. PXRD peak listing: ABT-263 free base methyl acetate solvate

Peak Position (° 20)
5.63
7.24
9.27
9.66
11.27
12.53
14.51
14.77
15.78
16.10
16.44
17.64
17.92
18.15
18.52
19.39
20.70

Table 14. PXRD peak listing: ABT-263 free base trifluorotoluene solvate

Peak Position (° 20)
4.49
4.99
9.78
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12.93 14.58 14.88 15.83 17.18 17.71 17.99 18.24 18.63 19.46 20.79 21.16
21.46 Table 8. PXRD peak listing: ABT-263 free base nethanol sol vate Peak
Posi tion WO20)1/B4933 5. 25 PCT/US2010/048949

Peak Position (° 20)
12.35
12.73
13.94
15.51
15.80
17.81
18.52
19.56
19.99
20.35
21.00
21.60

In addition, single crystals of anisole, pyridine and 2-propanol solvates were prepared
for crystallographic analysis by the following method. Single crystals were individually
mounted on MiTeGen polyimide mounts. Intensity data were collected on a Bruker D8
system equipped with an APEX II CCD camera. Data were collected at 100 K with graphite-
monochromated Mo Ka radiation (A =0.71073 A). Data were collected in four sets using w—
¢ scans with o steps of 0.5° and ¢ steps of 90°. The data were collected with 20 s frame
exposures. Data were processed using APEX2 software. Corrections for Lorentz
polarization effects were applied. Absorption was negligible. All structures were solved
using direct methods that yielded the non-hydrogen atoms. All presented hydrogen atoms
were located in Fourier-difference electron density maps. All non-hydrogen atoms were
refined anisotropically. Hydrogen atoms associated with carbon atoms werte refined in
geometrically constrained riding positions. Hydrogen atoms associated with oxygen atoms
were included in the located positions. Refinement was achieved with the use of SHELXTL
crystallographic software.

To prepare single crystals of an anisole solvate, amorphous ABT-263 free base was
dissolved in 0.5 ml anisole. Single crystals were observed two days later. Crystallographic
data for the anisole solvate are presented in Table 15, and PXRD peaks calculated from

crystal structure are listed in Table 16.

Table 15. Crystallographic information for ABT-263 free base anisole solvate

Lattice Type | Orthorhombic
Space Group P212121
Cell Length a 12.112 A
Cell Length b 14.120 A
Cell Length ¢ 38.710 A
Cell Angle o 90.0°
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5.66 8.88 9.66 10.05 12.53 13.67 13.89 15.52 18.54 18.93 19. 36 19.96 20.33
Tabl e 9. PXRD peak listing: ABT-263 free base toluene sol vate Peak Position

( 20) 4. A802001034934 PCT/US2010/048949
Cell Angle B 90.0°
Cell Angle y 90.0°
Cell Volume | 662024 A’
Z 4

Table 16. PXRD peak listing: ABT-263 free base anisole solvate

(calculated from crystal structure)

Peak Position (° 20)
4.56
7.74
8.60
9.62
10.64
11.08
11.81
12.53
12.74
14.68
16.08
17.18
17.34
18.71
19.42
19.84
20.37
20.74

To prepare single crystals of a pyridine solvate, crystalline ABT-263 free base (900
mg) was suspended in a pyridine/hexanes mixture (8 ml, 1:4 v/v). The suspension was
allowed to settle and the supernatant was removed and heated to 50°C. Amorphous ABT-263
free base (100 mg) was dissolved in the supernatant at 50°C and the resulting solution was
cooled to room temperature. Single crystals were observed one week later and were found to
be a pyridine solvate. Crystallographic data for the pyridine solvate are presented in Table

17, and PXRD peaks calculated from crystal structure are listed in Table 18.
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8.92 10.85 12.35 12.75 Peak Position ( 20) 13.34 14.73 15.23 16.47 18.33

18.89 19.28 19.92 20.29 21.41 22.31
WO 2011/034934 PCT/US2010/048949

Table 17. Crystallographic information for ABT-263 free base pyridine solvate

Lattice Type | Monoclinic
Space Group P21
Cell Lengtha | 13.901 A
Cell Lengthb | 11.931 A
Cell Lengthc | 38.935A
Cell Angle o 90.0°
Cell Angle 90.154°
Cell Angle y 90.0°
Cell Volume | 6457.46 A’
4 4

Table 18. PXRD peak listing: ABT-263 free base pyridine solvate

(calculated from crystal structure)

Peak Position (° 20)
4.54
6.75
7.75
8.68
9.76
10.06
11.72
11.91
12.72
14.74
16.32
16.79
17.33
17.55
18.70
19.28
19.72

To prepare single crystals of a 2-propanol solvate, approximately 100 mg ABT-263
free base was dissolved in approximately 1 g ethyl acetate. The resulting solution was added
to 2.7 g 2-propanol. Crystalline seeds of ABT-263 free base Form I were added. Single
crystals were observed two days later. Crystallographic data for the 2-propanol solvate are
presented in Table 19, and PXRD peaks calculated from crystal structure are listed in Table
20.

Table 19. Crystallographic information for ABT-263 free base 2-propanol solvate

Lattice Type | Monoclinic
Space Group P21
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23.66 24.36 Table 10. PXRD peak listing: ABT-263 free baseethanol /et hyl
acetate solvate Peak Position ( 20) 5.03 6.82 8.89 9.68 9.97 12.41 12.65
13.80 14.wb6 206/B316.26 17.87 18.52 PCT/US2010/048949

Cell Lengtha | 13.834 A
Cell Lengthb | 36.105 A
Cell Lengthc | 19.104 A
Cell Angle o 90.0°
Cell Angle B 110.56°
Cell Angle y 90.0°
Cell Volume | 8934.19 A’
4 6

Table 20. PXRD peak listing: ABT-263 free base 2-propanol solvate

(calculated from crystal structure)

Peak Position (° 20)
4.94
6.82
8.84
9.84
12.30
12.78
13.66
13.92
15.52
16.24
16.58
17.74
18.54
19.52
19.86
20.21
23.55

Comparison with Table 3 shows close correspondence between peak positions
calculated from single crystal data and those determined by PXRD. Minor shifts in some
peaks may reflect different temperature conditions in the two methods (100 K for single
crystals; room temperature for PXRD).

The suspension crystallization technique described above is only one of several
known ways to generate the supersaturation necessary to prepare solvated crystals. Other

procedures include:

e anti-solvent addition (ABT-263 is dissolved in a first solvent or mixture of
solvents wherein it is soluble at high concentration, and an anti-solvent that is
miscible with the first solvent or mixture of solvents is added to the resulting

solution);

16



19.43 19.94 Table 11. PXRD peak |listing: ABT-263 free base ethyl acetate
sol vate Peak Position ( 20) 5.66 7.32 9.31 9.64 11.36 12.56 14.61 14.85
18. 03 18.\80 208/B83419. 56 PCT/US2010/048949

e variants of the above anti-solvent addition procedure, for example where the
solution of ABT-263 is added to the anti-solvent;

e temperature gradient (ABT-263 is dissolved in a solvent or mixture of solvents at
elevated temperature, and the resulting solution is cooled to lower temperatures,
e.g., sub-ambient temperatures);

e solvent evaporation (ABT-263 is dissolved in a solvent or mixture of solvents,
which is then evaporated); and

e reactive crystallization (ABT-263 in a form of a salt with an acid is dissolved in a
solvent or mixture of solvents, and the resulting solution is added to a solution of a
neutralizing agent such as sodium hydroxide, sodium carbonate or sodium
bicarbonate, causing the free base to crystallize out; alternatively an ABT-263 salt
with a base can be used, in which case pH is adjusted with an acidic neutralizing

agent to cause the free base to crystallize out).

Combinations of the above procedures can be used if desired. Specific details such as
rate of generating supersaturation (for example by rate of addition of anti-solvent or
neutralizing agent, rate of cooling or rate of solvent evaporation) can readily be optimized by
one of ordinary skill in the art without undue experimentation.

Desolvation of the ethanol/ethyl acetate solvate, for example by air-drying, provides a
solvent-free crystalline form of ABT-263 free base. This crystalline form is designated Form
I. A PXRD scan of Form I ABT-263 free base is shown in Fig. 1. PXRD peaks for Form 1
ABT-263 free base are listed in Table 21. A PXRD pattern having peaks substantially as
indicated therein can be used to identify crystalline ABT-263 free base, more particularly
Form I ABT-263 free base. The phrase “substantially as indicated” in the present context

means having peaks that are not shifted more than about 0.2° 20 from the indicated position.

Table 21. PXRD peak listing: solvent-free crystal polymorph Form I ABT-263 free base

Peak Position (° 20)
6.21
6.72
9.66
10.92
11.34
12.17
14.28
16.40
16.95
17.81
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20.70 21.07 Table 12. PXRD peak |listing: ABT-263 free base isopropyl
acetate solvate Peak Position ( 20) 5.64 7.36 9.50 11.45 12.52 14.72 15.14
16. 89 18.w6 208/08%319. 55 20. 49 20.89 21.23 PCT/US2010/048949

Peak Position (° 20)
18.03
18.47
19.32
20.10
21.87

Desolvation of most solvates, including 1-propanol, 2-propanol, methanol,
dioxane/hexanes, methyl acetate/hexanes, ethyl acetate, methyl acetate, isopropyl acetate and
chloroform solvates, provides a solvent-free crystalline form of ABT-263 free base that is
shown by PXRD to be identical to the crystalline form produced by desolvation of the
cthanol/ethyl acetate solvate.

Desolvation of the pyridine, anisole and trifluorotoluene solvates provides a solvent-
free crystalline form of ABT-263 free base that is shown by PXRD to be different from the
form produced by desolvation of the ethanol/ethyl acetate solvate. The crystalline form
derived from desolvation of the pyridine, anisole or trifluorotoluene solvate is designated
Form II. A PXRD scan of Form IT ABT-263 free base is shown in Fig. 2. PXRD peaks for
Form II ABT-263 free base are listed in Table 22. A PXRD pattern having peaks
substantially as indicated therein can be used to identify crystalline ABT-263 free base, more

particularly Form Il ABT-263 free base.

Table 22. PXRD peak listing: solvent-free crystal polymorph Form 11 ABT-263 free

base

Peak Position (° 20)
5.79
8.60
9.34
10.79
11.36
11.59
12.76
13.23
13.73
14.01
14.72
15.00
16.28
17.07
17.48
18.75
19.34
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Tabl e 13. PXRD peak listing: ABT-263 free base nethyl acetate sol vate Peak
Position ( 20) 5.63 7.24 9.27 9.66 11.27 12.53 14.51 14.77 15.78 16. 10
16. 44 17.w0 2071/B2318. 15 18. 52 PCT/US2010/048949

Peak Position (° 20)
19.71
20.56
21.35

Desolvation of benzene and toluene solvates has been observed on different occasions
to provide crystals identified as Form I or Form II. When a higher crystallinity product is
achieved, it most closely matches Form II.

PXRD peaks especially diagnostic for Form I ABT-263 free base, in particular for
distinguishing Form I from Form II, include the peaks at 6.21, 6.72, 12.17, 18.03 and 20.10°
20, in each case + 0.2° 20. In one embodiment, Form I ABT-263 free base is characterized at
least by a peak at any one or more of these positions. In another embodiment, Form I
ABT-263 free base is characterized at least by a peak at each of these positions. In yet
another embodiment, Form I ABT-263 free base is characterized by a peak at each of the
positions shown in Table 21.

PXRD peaks especially diagnostic for Form II ABT-263 free base, in particular for
distinguishing Form II from Form I, include the peaks at 5.79, 8.60, 12.76, 15.00 and
20.56° 20, in each case = 0.2° 20. In one embodiment, Form II ABT-263 free base is
characterized at least by a peak at any one or more of these positions. In another
embodiment, Form II ABT-263 free base is characterized at least by a peak at each of these
positions. In yet another embodiment, Form Il ABT-263 free base is characterized by a peak
at each of the positions shown in Table 22.

Any of the crystalline forms of ABT-263 free base, including solvated forms, can be
useful as API for preparation of pharmaceutical compositions. However, solvent-free forms
such as Form I and Form II are generally preferred for this purpose.

Solvated forms are, as indicated above, useful as process intermediates in preparation
of solvent-free forms such as Form I and Form II. It will therefore be clear from the
diclosure herein that an embodiment of the present invention provides ABT-263 free base in
a crystalline form solvated with an organic solvent. The term “an organic solvent” will be
understood herein to embrace single organic solvents and mixtures of organic solvents. More
particularly according to this embodiment there is provided a crystalline ABT-263 free base
solvate selected from the group consisting of 1-propanol, 2-propanol, methanol, benzene,
toluene, dioxane/hexanes, methyl acetate/hexanes, ethanol/cthyl acetate, ethyl acetate, methyl
acetate, isopropyl acetate, chloroform, pyridine, anisole and trifluorotoluene solvates.

It will further be clear from the disclosure herein that an embodiment of the present

19



19.39 20.70 Table 14. PXRD peak listing: ABT-263 free base

trifluorotol uene solvate Peak Position ( 20) 4.49 4.99 9.78 WO

2011/ 034980RCT1/03883810/ 048949 Peak Position ( 20) 12.35 PRTAB208/0989495. 51
15.80 17.81 18.52

invention provides a process for preparing Form I ABT-263 free base, comprising
desolvating an ABT-263 free base solvate selected from the group consisting of 1-propanol,
2-propanol, methanol, dioxane/hexanes, methyl acetate/hexanes, ethanol/ethyl acetate, ethyl
acetate, methyl acetate, isopropyl acetate and chloroform solvates.

It will still further be clear from the disclosure herein that an embodiment of the
present invention provides a process for preparing Form II ABT-263 free base, comprising
desolvating an ABT-263 free base solvate selected from the group consisting of pyridine,
anisole and trifluorotoluene solvates. In a related embodiment, a process for preparing Form
IT ABT-263 free base comprises desolvating an ABT-263 free base solvate selected from the
group consisting of benzene and toluene solvates.

ABT-263 crystalline free base, for example Form I, Form II or a combination thereof,
can be used in preparation of pharmaceutical compositions suitable for any route of
administration, including oral, to a subject in need thereof. Thus in some embodiments of the
present invention, a pharmaceutical composition is provided, comprising ABT-263
crystalline free base and one or more pharmaceutically acceptable excipients. Such
compositions can be prepared by any known process of pharmacy. In one embodiment, the
composition comprises crystalline Form I ABT-263 free base. In another embodiment, the
composition comprises crystalline Form II ABT-263 free base. According to any of these
embodiments, the composition can be deliverable, for example, by the oral route. Other
routes of administration include without limitation parenteral, sublingual, buccal, intranasal,
pulmonary, topical, transdermal, intradermal, ocular, otic, rectal, vaginal, intragastric,
intracranial, intrasynovial and intra-articular routes.

Where it is desired to provide ABT-263 free base in solution form, for example in a
liquid formulation for oral or parenteral administration, the ABT-263 free base will not, of
course, be present in such a formulation in crystalline form; indeed, the presence of crystals is
generally undesired in such a formulation. However, crystalline ABT-263 free base of the
present invention can nonctheless be important as API in a process for preparing such a
formulation. Thus the invention further provides a process for preparing a pharmaceutical
solution composition of ABT-263 comprising dissolving crystalline ABT-263 free base in a
pharmaceutically acceptable solvent or mixture of solvents. In one embodiment, the process
comprises dissolving crystalline Form I ABT-263 free base in a solvent or mixture of
solvents. In another embodiment, the composition comprises dissolving crystalline Form I1
ABT-263 free base in a solvent or mixture of solvents.

Even where the desired formulation is one containing ABT-263 free base in amorphous
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solid dispersion product.

As API, a crystalline form of ABT-263 free base such as Form I, Form II or mixtures
thereof has advantages over the amorphous form hitherto available. For example,
purification of API to the high degree of purity required by most regulatory authorities is
more efficient and therefore costs less where the API is in crystalline as opposed to
amorphous form. Physical and chemical stability, and therefore shelf-life of the API solid, is
also typically better for crystalline than amorphous forms. Ease of handling is improved over
the amorphous form, which tends to be oily or sticky. Drying is more straightforward and
more easily controlled in the case of the crystalline material, which has a well-defined drying
or desolvation temperature, than in the case of the amorphous material, which has greater
affinity for organic solvents and no well-defined drying temperature. Particle size
distribution can be controlled more readily in crystalline material, for example by
manipulation of the crystallization process. Downstream processing using crystalline API
permits enhanced process control. In preparing a liquid formulation, for example a solution
in a lipid carrier, crystalline ABT-263 dissolves faster and has less tendency to form a gel
during dissolution. These advantages are illustrative and non-limiting.

Pharmaceutical compositions comprising crystalline ABT-263 free base, or prepared
using crystalline ABT-263 free base as API, contain ABT-263 in an amount that can be
therapeutically effective when the composition is administered to a subject in need thercof
according to an appropriate regimen. Dosage amounts are expressed herein as free base

equivalent amounts unless the context requires otherwise. Typically, a unit dose (the amount
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38.710 A Cell Angle a 90.0 WD 2011/034934PCT/ US2010/ 048949 Cell Angle O
90.0 Cell Angle y 90.0 Cell Volunme 6620.24 A3 Z 4 Table 16. PXRD peak
listing: wBDoDAB4d3ree base ani sol e sol vate (cal cul at ed Pcomseopsuslo
structure) Peak Position ( 20) 4.56

administered at a single time), which can be administered at an appropriate frequency, e.g.,
twice daily to once weekly, is about 10 to about 1,000 mg. Where frequency of
administration is once daily (q.d.), unit dose and daily dose are the same. Illustratively, the
unit dose of ABT-263 in a composition of the invention can be about 25 to about 1,000 mg,
more typically about 50 to about 500 mg, for example about 50, about 100, about 150, about
200, about 250, about 300, about 350, about 400, about 450 or about 500 mg. Where the
composition is prepared as a discrete dosage form such as a tablet or capsule, a unit dose can
be deliverable in a single dosage form or a small plurality of dosage forms, most typically 1
to about 10 dosage forms.

The higher the unit dose, the more desirable it becomes to select excipients that permit a
relatively high loading of API (in this case ABT-263 free base) in the formulation. Typically,
the concentration of ABT-263 free base in a formulation prepared according to the invention
is at least about 1%, e.g., about 1% to about 25%, by weight, but lower and higher
concentrations can be acceptable or achievable in specific cases. Illustratively, the ABT-263
free base equivalent concentration in various embodiments is at least about 2%, e.g., about
2% to about 20%, by weight, for example about 5%, about 10% or about 15%, by weight of
the formulation.

A composition prepared according to the invention comprises, in addition to the API,
one or more pharmaceutically acceptable excipients. If the composition is to be prepared in
solid form for oral administration, for example as a tablet or capsule, it typically includes at
least one or more solid diluents and one or more solid disintegrants. Optionally, the
excipients further include one or more binding agents, wetting agents and/or antifrictional
agents (lubricants, anti-adherents and/or glidants). Many excipients have two or more
functions in a pharmaceutical composition. Characterization herein of a particular excipient
as having a certain function, e.g., diluent, disintegrant, binding agent, etc., should not be read
as limiting to that function. Further information on excipients can be found in standard

reference works such as Handbook of Pharmaceutical Excipients, 3rd ed. (Kibbe, ed. (2000),

Washington: American Pharmaceutical Association).

Suitable diluents illustratively include, either individually or in combination, lactose,
including anhydrous lactose and lactose monohydrate; lactitol; maltitol; mannitol; sorbitol;
xylitol; dextrose and dextrose monohydrate; fructose; sucrose and sucrose-based diluents
such as compressible sugar, confectioner’s sugar and sugar spheres; maltose; inositol;
hydrolyzed cereal solids; starches (e.g., corn starch, wheat starch, rice starch, potato starch,
tapioca starch, efc.), starch components such as amylose and dextrates, and modified or
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processed starches such as pregelatinized starch; dextrins; celluloses including powdered
cellulose, microcrystalline cellulose, silicified microcrystalline cellulose, food grade sources
of o- and amorphous cellulose and powdered cellulose, and cellulose acetate; calcium salts
including calcium carbonate, tribasic calcium phosphate, dibasic calcium phosphate
dihydrate, monobasic calcium sulfate monohydrate, calcium sulfate and granular calcium
lactate trihydrate; magnesium carbonate; magnesium oxide; bentonite; kaolin; sodium
chloride; and the like. Such diluents, if present, typically constitute in total about 5% to
about 95%, for example about 20% to about 90%, or about 50% to about 85%, by weight of
the composition. The diluent or diluents selected preferably exhibit suitable flow properties
and, where tablets are desired, compressibility.

Microcrystalline cellulose and silicified microcrystalline cellulose are particularly
useful diluents, and are optionally used in combination with a water-soluble diluent such as
mannitol. Illustratively, a suitable weight ratio of microcrystalline cellulose or silicified
microcrystalline cellulose to mannitol is about 10:1 to about 1:1, but ratios outside this range
can be useful in particular circumstances.

Suitable disintegrants include, either individually or in combination, starches including
pregelatinized starch and sodium starch glycolate; clays; magnesium aluminum silicate;
cellulose-based disintegrants such as powdered cellulose, microcrystalline cellulose,
methylcellulose, low-substituted hydroxypropylcellulose, carmellose, carmellose calcium,
carmellose sodium and croscarmellose sodium; alginates; povidone; crospovidone; polacrilin
potassium; gums such as agar, guar, locust bean, karaya, pectin and tragacanth gums;
colloidal silicon dioxide; and the like. One or more disintegrants, if present, typically
constitute in total about 0.2% to about 30%, for example about 0.5% to about 20%, or about
1% to about 10%, by weight of the composition.

Sodium starch glycolate is a particularly useful disintegrant, and typically constitutes in
total about 1% to about 20%, for example about 2% to about 15%, or about 5% to about 10%,
by weight of the composition.

Binding agents or adhesives are useful excipients, particularly where the composition is
in the form of a tablet. Such binding agents and adhesives should impart sufficient cohesion
to the blend being tableted to allow for normal processing operations such as sizing,
lubrication, compression and packaging, but still allow the tablet to disintegrate and the
composition to be absorbed upon ingestion. Suitable binding agents and adhesives include,
either individually or in combination, acacia; tragacanth; glucose; polydextrose; starch
including pregelatinized starch; gelatin; modified celluloses including methylcellulose,
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polyacrylic acids (carbomers); polymethacrylates; and the like. One or more binding agents
and/or adhesives, if present, typically constitute in total about 0.5% to about 25%, for
example about 1% to about 15%, or about 1.5% to about 10%, by weight of the composition.

Povidone and hydroxypropylcellulose, either individually or in combination, are
particularly useful binding agents for tablet formulations, and, if present, typically constitute
about 0.5% to about 15%, for example about 1% to about 10%, or about 2% to about 8%, by
weight of the composition.

Wetting agents, if present, are normally selected to maintain the drug in close
association with water, a condition that can improve bioavailability of the composition. Non-
limiting examples of surfactants that can be used as wetting agents include, either
individually or in combination, quaternary ammonium compounds, for example
benzalkonium chloride, benzethonium chloride and cetylpyridinium chloride; dioctyl sodium
sulfosuccinate; polyoxyethylene alkylphenyl ethers, for example nonoxynol 9, nonoxynol 10
and octoxynol 9; poloxamers (polyoxyethylene and polyoxypropylene block copolymers);
polyoxyethylene fatty acid glycerides and oils, for example polyoxyethylene (8)
caprylic/capric mono- and diglycerides, polyoxyethylene (35) castor oil and polyoxyethylene
(40) hydrogenated castor oil; polyoxyethylene alkyl ethers, for example ceteth-10, laureth-4,
laureth-23, oleth-2, oleth-10, oleth-20, stearcth-2, stearcth-10, stearcth-20, steareth-100 and
polyoxyethylene (20) cetostearyl ether; polyoxyethylene fatty acid esters, for example
polyoxyethylene (20) stearate, polyoxyethylene (40) stearate and polyoxyethylene (100)
stearate; sorbitan esters, for example sorbitan monolaurate, sorbitan monooleate, sorbitan
monopalmitate and sorbitan monostearate; polyoxyethylene sorbitan esters, for example
polysorbate 20 and polysorbate 80; propylene glycol fatty acid esters, for example propylene
glycol laurate; sodium lauryl sulfate; fatty acids and salts thereof, for example oleic acid,
sodium oleate and tricthanolamine oleate; glyceryl fatty acid esters, for example glyceryl
monooleate, glyceryl monostearate and glyceryl palmitostearate; tyloxapol; and the like. One
or more wetting agents, if present, typically constitute in total about 0.1% to about 15%, for
example about 0.2% to about 10%, or about 0.5% to about 7%, by weight of the composition.

Nonionic surfactants, more particularly poloxamers, are examples of wetting agents that
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can be useful herein. Illustratively, a poloxamer such as Pluronic™ F127, if present, can
constitute about 0.1% to about 10%, for example about 0.2% to about 7%, or about 0.5% to
about 5%, by weight of the composition.

Lubricants reduce friction between a tableting mixture and tableting equipment during
compression of tablet formulations. Suitable lubricants include, either individually or in
combination, glyceryl behenate; stearic acid and salts thereof, including magnesium, calcium
and sodium stearates; hydrogenated vegetable oils; glyceryl palmitostearate; talc, waxes;
sodium benzoate; sodium acetate; sodium fumarate; sodium stearyl fumarate; PEGs (e.g.,
PEG 4000 and PEG 6000); poloxamers; polyvinyl alcohol; sodium oleate; sodium lauryl
sulfate; magnesium lauryl sulfate; and the like. One or more lubricants, if present, typically
constitute in total about 0.05% to about 10%, for example about 0.1% to about 5%, or about
0.2% to about 2%, by weight of the composition. Sodium stearyl fumarate is a particularly
useful lubricant.

Anti-adherents reduce sticking of a tablet formulation to equipment surfaces. Suitable
anti-adherents include, either individually or in combination, talc, colloidal silicon dioxide,
starch, DL-leucine, sodium lauryl sulfate and metallic stearates. One or more anti-adherents,
if present, typically constitute in total about 0.05% to about 10%, for example about 0.1% to
about 7%, or about 0.2% to about 5%, by weight of the composition. Colloidal silicon
dioxide is a particularly useful anti-adherent.

Glidants improve flow properties and reduce static in a tableting mixture. Suitable
glidants include, either individually or in combination, colloidal silicon dioxide, starch,
powdered cellulose, sodium lauryl sulfate, magnesium trisilicate and metallic stearates. One
or more glidants, if present, typically constitute in total about 0.05% to about 10%, for
example about 0.1% to about 7%, or about 0.2% to about 5%, by weight of the composition.
Colloidal silicon dioxide is a particularly useful glidant.

Other excipients such as buffering agents, stabilizers, antioxidants, antimicrobials,
colorants, flavors and sweeteners are known in the pharmaceutical art and can be used in
compositions of the present invention. Tablets can be uncoated or can comprise a core that is
coated, for example with a nonfunctional film or a release-modifying or enteric coating.
Capsules can have hard or soft shells comprising, for example, gelatin (in the form of hard
gelatin capsules or soft elastic gelatin capsules), starch, carrageenan and/or HPMC, optionally
together with one or more plasticizers.

A solid orally deliverable composition of the present invention is not limited by any
process used to prepare it. Any suitable process of pharmacy can be used, including dry
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desirable it becomes to sclect a carrier that permits a relatively high concentration of the drug
in solution therein. Typically, the free base equivalent concentration of API in the carrier is
at least about 10 mg/ml, e.g., about 10 to about 500 mg/ml, but lower and higher
concentrations can be acceptable or achievable in specific cases. Illustratively, the drug
concentration in various embodiments is at least about 10 mg/ml, e.g., about 10 to about 250
mg/ml, or at least about 20 mg/ml, e.g., about 20 to about 200 mg/ml, for example about 20,
about 25, about 30, about 40, about 50, about 75, about 100 or about 150 mg/ml.

The carrier can be substantially non-aqueous, i.e., having no water, or having an amount
of water that is small enough to be, in practical terms, essentially non-deleterious to
performance or properties of the composition. Typically, the carrier comprises zero to less
than about 5% by weight water. It will be understood that certain ingredients useful herein
can bind small amounts of water on or within their molecules or supramolecular structures;
such bound water if present does not affect the “substantially non-aqueous” character of a
carrier as defined herein.

In some embodiments, the carrier comprises one or more glyceride materials. Suitable
glyceride materials include, without limitation, medium to long chain mono-, di- and
triglycerides. The term “medium chain” herein refers to hydrocarbyl chains individually
having no less than about 6 and less than about 12 carbon atoms, including for example Cs to
Cio chains. Thus glyceride materials comprising caprylyl and capryl chains, e.g.,
caprylic/capric mono-, di- and/or triglycerides, are examples of “medium chain” glyceride
materials herein. The term “long chain” herein refers to hydrocarbyl chains individually
having at least about 12, for example about 12 to about 18, carbon atoms, including for
example lauryl, myristyl, cetyl, stearyl, oleyl, linoleyl and linolenyl chains. Medium to long
chain hydrocarbyl groups in the glyceride materials can be saturated, mono- or
polyunsaturated.

In one embodiment the carrier comprises a medium chain and/or a long chain
triglyceride material. A suitable example of a medium chain triglyceride material is a
caprylic/capric triglyceride product such as, for example, Captex 355 EP™ of Abitec Corp.
and products substantially equivalent thereto. Suitable examples of long chain triglycerides
include any pharmaceutically acceptable vegetable oil, for example canola, coconut, corn,
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cottonseed, flaxseed, olive, palm, peanut, safflower, sesame, soy and sunflower oils, and
mixtures of such oils. Oils of animal, particularly marine animal, origin can also be used,
including for example fish oil.

A carrier system that has been found particularly useful comprises two essential
components: a phospholipid, and a pharmaceutically acceptable solubilizing agent for the
phospholipid. It will be understood that reference in the singular to a (or the) phospholipid,
solubilizing agent or other formulation ingredient herein includes the plural; thus
combinations, for example mixtures, of more than one phospholipid, or more than one
solubilizing agent, are expressly contemplated herein. The solubilizing agent, or the
combination of solubilizing agent and phospholipid, also solubilizes the drug, although other
carrier ingredients, such as a surfactant or an alcohol such as ethanol, optionally present in
the carrier can in some circumstances provide enhanced solubilization of the drug.

Any pharmaceutically acceptable phospholipid or mixture of phospholipids can be used.
In general such phospholipids are phosphoric acid esters that yield on hydrolysis phosphoric
acid, fatty acid(s), an alcohol and a nitrogenous base. Pharmaceutically acceptable
phospholipids can include without limitation phosphatidylcholines, phosphatidylserines and
phosphatidylethanolamines. In one embodiment the composition comprises
phosphatidylcholine, derived for example from natural lecithin. Any source of lecithin can
be used, including animal sources such as egg yolk, but plant sources are generally preferred.
Soy is a particularly rich source of lecithin that can provide phosphatidylcholine for use in the
present invention.

[ustratively, a suitable amount of phospholipid is about 15% to about 75%, for
example about 30% to about 60%, by weight of the carrier, although greater and lesser
amounts can be useful in particular situations.

Ingredients useful as components of the solubilizing agent are not particularly limited
and will depend to some extent on the desired concentration of drug and of phospholipid. In
one embodiment, the solubilizing agent comprises one or more glycols, one or more
glycolides and/or one or more glyceride materials.

Glycols are generally suitable only for non-encapsulated formulations or where a soft
capsule shell is to be used, and tend to be incompatible with hard shells such as hard gelatin
shells. Suitable glycols include propylene glycol and polyethylene glycols (PEGs) having
molecular weight of about 200 to about 1,000 g/mol, e.g., PEG-400, which has an average
molecular weight of about 400 g/mol. Such glycols can provide relatively high solubility of
the drug; however the potential for oxidative degradation of ABT-263 can be increased when
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in solution in a carrier comprising such glycols, for example because of the tendency of
glycols to produce superoxides, peroxides and/or free hydroxyl radicals. The higher the
glycol content of the carrier, the greater may be the tendency for degradation of the ABT-
263. In one embodiment, therefore, one or more glycols are present in a total glycol amount
of at least about 1% but less than about 50%, for example less than about 30%, less than
about 20%, less than about 15% or less than about 10% by weight of the carrier. In another
embodiment, the carrier comprises substantially no glycol.

Glycolides are glycols such as propylene glycol or PEG esterified with one or more
organic acids, for example medium- to long-chain fatty acids. Suitable examples include
propylene glycol monocaprylate, propylene glycol monolaurate and propylene glycol
dilaurate products such as, for example. Capmul PG-8™, Capmul PG-12™ and Capmul
PG-2L™ respectively of Abitec Corp. and products substantially equivalent thereto.

Suitable glyceride materials for use together with a phospholipid include, without
limitation, those mentioned above. Where one or more glyceride materials are present as a
major component of the solubilizing agent, a suitable total amount of glycerides is an amount
effective to solubilize the phospholipid and, in combination with other components of the
carrier, effective to maintain the drug and antioxidant in solution. For example, glyceride
materials such as medium chain and/or long chain triglycerides can be present in a total
glyceride amount of about 5% to about 70%, for example about 15% to about 60% or about
25% to about 50%, by weight of the carrier.

Additional solubilizing agents that are other than glycols, glycolides or glyceride
materials can be included if desired. Such agents, for example N-substituted amide solvents
such as dimethylformamide (DMF) and N,N-dimethylacetamide (DMA), can, in specific
cases, assist in raising the limit of solubility of the drug in the carrier, thereby permitting
increased drug loading. However, the carriers useful herein generally provide adequate
solubility of ABT-263 without such additional agents.

Even when a sufficient amount of a glycol, glycolide or glyceride material is present to
solubilize the phospholipid, the resulting carrier solution and/or the drug-carrier system may
be rather viscous and difficult or inconvenient to handle. In such cases it may be found
desirable to include in the carrier a viscosity reducing agent in an amount effective to provide
acceptably low viscosity. An example of such an agent is an alcohol, more particularly
ethanol, which is preferably introduced in a form that is substantially free of water, for
example 99% ethanol, dehydrated alcohol USP or absolute ethanol. Excessively high
concentrations of ethanol should, however, generally be avoided. This is particularly true
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fatty acids, about 2% ethanol, and about 0.2% ascorbyl palmitate.

Another illustrative example is Phosal 53 MCT™, also available from Phospholipid
GmbH, which contains, by weight, not less than 53% phosphatidylcholine, not more than 6%
lysophosphatidylcholine, about 29% medium chain triglycerides, 3—6% (typically about 5%)
ethanol, about 3% mono- and diglycerides from sunflower oil, about 2% oleic acid, and about
0.2% ascorbyl palmitate (reference composition). A product having the above or
substantially equivalent composition, whether sold under the Phosal 53 MCT™ brand or
otherwise, is generically referred to herein as “phosphatidylcholine + medium chain
triglycerides 53/29”. A product having “substantially equivalent composition” in the present
context means having a composition sufficiently similar to the reference composition in its
ingredient list and relative amounts of ingredients to exhibit no practical difference in
properties with respect to utilization of the product herein.

Yet another illustrative example is Lipoid S75™, available from Lipoid GmbH, which
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The phosphatidylcholine component of each of these pre-blended products is derived
from soy lecithin. Products of substantially equivalent composition may be obtainable from
other suppliers.

A pre-blended product such as Phosal 50 PG™, Phosal 53 MCT™, Lipoid S75™ MCT
or Phosal 50 SA+™ can, in some embodiments, constitute substantially the entire carrier
system. In other embodiments, additional ingredients are present, for example ethanol
(additional to any that may be present in the pre-blended product), non-phospholipid
surfactant such as polysorbate 80, polyethylene glycol and/or other ingredients. Such
additional ingredients, if present, are typically included in only minor amounts. Illustratively,
phosphatidylcholine + medium chain triglycerides 53/29 can be included in the carrier in an
amount of about 50% to 100%, for example about 80% to 100%, by weight of the carrier.

U.S. Patent Application Publication No. 2009/0149461 of Krivoshik, incorporated by
reference herein without admission that it constitutes prior art to the present invention,
describes a clinical trial using as study drug ABT-263 in a form of a powder for oral solution
when mixed (25 mg/ml) in diluents listed as Phosal 53 MCT™ and dehydrated alcohol.

ABT-263 is susceptible to degradation in an oxidative environment; thus it will often be
found desirable to include an antioxidant in the composition. Antioxidants used in
pharmaceutical compositions are most typically agents that inhibit generation of oxidative
species such as triplet or singlet oxygen, superoxides, peroxide and free hydroxyl radicals, or
agents that scavenge such oxidative species as they are generated. Examples of commonly
used antioxidants of these classes include butylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT), retinyl palmitate, tocopherol, propyl gallate, ascorbic acid and
ascorbyl palmitate.  Such antioxidants can be used; alternatively heavier-chalcogen
antioxidants may be particularly useful.

A chalcogen is an element of Group 16 (formerly known as Group VIA) of the periodic
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Tabl e 22. PXRD peak listing: solvent-free crystal pol ynorph Form Il ABT-263
free base Peak Position ( 20) 5.79 8.60 9.34 10.79 11.36 11.59 12.76 13.23
13. 73 14.W0 2011/0329315. 00 16.28 17.07 17.48 PCT/US2010/048949

table, including oxygen, sulfur, selenium and tellurium. A “heavier-chalcogen” herein means
a chalcogen having heavier atomic weight than oxygen, specifically including sulfur and
selenium. A “heavier-chalcogen antioxidant” or “HCA” is a compound having antioxidant
properties that contains one or more oxidizable sulfur or selenium, most particularly sulfur,
atoms. HCAs are believed, without being bound by theory, to function primarily as
competitive substrates, i.e., as “sacrificial” antioxidants, which are preferentially attacked by
oxidative species thereby protecting the drug from excessive degradation.

In some embodiments, the HCA comprises one or more antioxidant compounds of

Formula II:
Y2
Y
YsJ\W R® I
where
nis0, 1 or2;
Y'is Sor Se;

Y?is NHR', OH or H, where R is alkyl or alkylcarbonyl;
Y?is COOR? or CH,OH, where R? is H or alkyl; and
R’is H or alkyl;

where alkyl groups are independently optionally substituted with one of more substituents
independently selected from the group consisting of carboxyl, alkylcarbonyl, alkoxycarbonyl,
amino and alkylcarbonylamino; a pharmaceutically acceptable salt thereof; or, where Y' is S
and R’ is H, an —S—S— dimer thercof or pharmaceutically acceptable salt of such dimer.

In other embodiments, the HCA is an antioxidant compound of Formula I11:

RV TORS 111

where

Y is S, Se or S-S; and

R* and R’ are independently selected from H, alkyl and (CH,),R® where n is 0-10 and
R® is arylcarbonyl, alkylcarbonyl, alkoxycarbonyl, carboxyl or CHR’R®-
substituted alkyl, where R’ and R® are independently CO,R®, CH,0H, hydrogen
or NHR', where R is H, alkyl, substituted alkyl or arylalkyl and R' is hydrogen,
alkyl, alkylcarbonyl or alkoxycarbonyl.

An “alkyl” substituent or an “alkyl” or “alkoxy” group forming part of a substituent

according to Formula II or Formula III is one having 1 to about 18 carbon atoms and can
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the peaks afy 6,2fh o8uf %OI‘HJII%E art cli8a Q3bafekn? GcddR: to'Fbrﬁﬁﬂ;f'H‘T'E}§% plQn ] 20.
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char actiyvafbohyl @ padkiyht each of the positions shown |n TabI e 21.
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posi ti dA€:> S153rxldt  anot her enbodi nent, Form |1 ABT-263 free base is
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Any of the cry ne for ase, including solvated
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as Form|l and FormlII. therefore be clear fromthé di chsure herei n

t hat arcoeﬁbmammnlnowﬁvet htelspule@estooct thae M-isomepy ovd ddb-isBIc2Bdtficeecabdse in a
crystall t’%/ltﬁ 8bfm solvated with an organic solvent. The term "an organic
sol vent™ WP B GHE%Yst ood herein to enbrace single organic sol vents and

m xtures ONRL@ANNG 2RAMBIBE Sof WPC &S PadchilC UbRid Mn@l@@@r@aﬂglrﬁ&cﬁﬂlbl&mnes
enbodi nent there is provided a crystalline ABT-263 free base solvate

sel ect exfsingm QyNeEndyr @tedIcs t npfgiagine] - t@r@p&lmhc Acigy JPWABIODIARIE haGie) |
benzeng; ogwﬁglﬁlﬂggel %gﬁ@%’ h%]f%]ace?%? Y Ly poghat ﬁét&%x%ﬂﬁ&es %{;}@atﬂ%' fethy!

acet at e, et R I sopr otiy or m
pyri di niereafiaddlconibitchtibfid fHelKﬂfOthtbe]!Sk&tlaﬂht\llﬁt(ﬁ& orl thotsl HbAfswahh@r sdbdestaal ear
fromthe discl osgv/ze herein that an errbodl ment. of the pres

2011/ 03103 ABEFFYSYBiEHL0 NGOy PRt i Y prse &‘é@c%tylﬁif%%l% qdﬁ?ylp?séifar}ﬂhg
Form | AR 8@5??@15& CoyPRSEr, 9B IcSiPe ARSRY N Ak NN -8Rt te%@é ot{?ﬁ%st&a%@

sol vat e sg ecte m thé grou onsi sting of 1-proparol opanal
net hancﬂcc:tyttcmtanepfo@yhm Nr-rmdyyctysme:t ataeymwnﬁy,ce‘@rtdyatmme/tetrzmplcylaaseirat e,

ethyl %%E:eatgll%ystelnte h¥1r1decylet eastte?r Sa%pe)tr Iggtinon?n%t a{\]eacetqugt%o%rn?ef Ogur‘glls Oels)t/e?t €s.
N-acetylmethionine dodecyl ester, N-acetylmethionine ethyl ester, N-acetylmethionine
methyl ester, N-acetylmethionine octyl ester, N-acetylmethionine propyl ester, N-
acetylmethionine stearyl ester, N-acetylmethionine tetradecyl ester, N-acetylmethionine
tridecyl ester, N-acetyl-selenocysteine, N-acetylselenocysteine  butyl  ester, N-
acetylselenocysteine  dodecyl  ester,  N-acetylselenocysteine  ethyl  ester, N-
acetylselenocysteine  methyl  ester,  N-acetylseleno-cysteine  octyl  ester,  N-
acetylselenocysteine  propyl  ester,  N-acetylselenocysteine  stearyl — ester,  N-
acetylselenocysteine tetradecyl ester, N-acetylselenocysteine tridecyl ester, N-acetylseleno-
methionine, N-acetylselenomethionine butyl ester, N-acetylselenomethionine dodecyl ester,
N-acetylselenomethionine ethyl ester, N-acetylselenomethionine methyl ester, N-acetyl-
selenomethionine octyl ester, N-acetylselenomethionine propyl ester, N-acetylseleno-
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It will still further be clear fromthe disclosure herein that an
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pol oxaner such as uron| resent, can constitute about
about &ghtf or exanpl e about 0.2%to about 7% or about 0.5%to about 5%

by wei ght %odt[urr]I? aﬁ(? rlro%gl%élttlrln salts of sulfites, bisulfites, metabisulfites and thiosulfates are
useful antioxidants according to the present embodiment; more particularly sodium and
potassium metabisulfites.

To further minimize sulfoxide formation, a chelating agent such as EDTA or a salt
thereof (e.g., disodium EDTA or calcium disodium EDTA) is optionally added, for example
in an amount of about 0.002% to about 0.02% by weight of the drug-carrier system. EDTA
can be added as an aqueous stock solution in the same manner as the antioxidant. The
antioxidant and EDTA can, if desired, be added as components of the same stock solution.
Chelating agents sequester metal ions that can promote oxidative degradation.

Even at the very low antioxidant concentrations contemplated herein (typically the
molar ratio of poorly lipid-soluble antioxidant to ABT-263 according to the present
embodiment is no greater than about 1:20), sulfoxide formation has been found to remain
within acceptable limits.

Sulfoxide formation can be further minimized by selecting formulation ingredients
having low peroxide value. Peroxide value is a well established property of pharmaceutical
excipients and is generally expressed (as herein) in units corresponding to milliequivalents of
peroxides per kilogram of excipient (meq/kg). Some excipients inherently have low peroxide
value, but others, for example those having unsaturated fatty acid such as oleyl moicties
and/or polyoxyethylene chains, can be sources of peroxides. In the case of polysorbate 80,
for example, it is preferable to select a source of polysorbate 80 having a peroxide value not
greater than about 5, for example not greater than about 2. Suitable sources include Crillet
4HP™ and Super-Refined Tween 80™, both available from Croda.

Without being bound by theory, it is believed that the therapeutic efficacy of ABT-263
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['1: y2 combinatio3herRY, fdr exameleevith dtheOcheimodlirereuvds orswith mmiZseg raviatios. NHRI,
OH or %aﬁ%?gr%d\%ntglgse oa'f| thg {)regernt%ll\ke%lcigl? l{sbtggty ilt ;perrnits once-daily oral administration,
a regimen which is convenient for the patient who is undergoing treatment with other orally
administered drugs on a once-daily regimen. Oral administration is easily accomplished by
the patient him/herself or by a caregiver in the patient’s home; it is also a convenient route of
administration for patients in a hospital or residential care setting.
Combination therapies illustratively include administration of a composition comprising
(or prepared using as API) crystalline ABT-263 free base concomitantly with one or more of
bortezomid, carboplatin, cisplatin, cyclophosphamide, dacarbazine, dexamethasone,
docetaxel, doxorubicin, etoposide, fludarabine, hydroxydoxorubicin, irinotecan, paclitaxel,
rapamycin, rituximab, vincristine and the like, for example with a polytherapy such as CHOP
(cyclophosphamide + hydroxydoxorubicin + vincristine + prednisone), RCVP (rituximab +
cyclophosphamide + vincristine + prednisone), R-CHOP (rituximab + CHOP) or DA-
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N-acetyl cystei ne stearyl ester, N-acetylcystelne tetradecy

N acet WMMEtDi inbibitorsg ecaptix emd:taalﬂqpr@temam 9 (IR Dninhehitodd- and tthriombbipoadinne
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t ri decydebsinaab, NEMERTI00, s@BXﬁEG?gH:RheIgA antibodies, TP-38 (IVAX), EGFR fusion

protein, EGF-vaccine, anti-EGFR immunoliposomes and lapatinib.

Examples of PDGFR inhibitors include, but are not limited to, CP-673451 and
CP-868596.

Examples of VEGFR inhibitors include, but are not limited to, bevacizumab, sunitinib,
sorafenib, CP-547632, axitinib, vandetanib, AEE788, AZD-2171, VEGF trap, vatalanib,
pegaptanib, IM862, pazopanib, ABT-869 and angiozyme.

Bcl-2 family protein inhibitors other than ABT-263 or compounds of Formula I herein
include, but are not limited to, AT-101 ((—)gossypol), Genasense™ Bcl-2-targeting antisense
oligonucleotide (G3139 or oblimersen), IP1-194, IP1-565, ABT-737, GX-070 (obatoclax) and
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N acetyl sel enocystei ne butyl ester, N acetyls eleno cysteine do decyl
ester, N-acetyl sel enocysteine ethyl ester, N acetyls eleno cysteine nethyl
ester, Nwoebylsedeno- cystei ne octyl ester, N PCT/US2010/048949

the like.

Activators of a death receptor pathway include, but are not limited to, TRAIL,
antibodies or other agents that target death receptors (e.g., DR4 and DRS5) such as apomab,
conatumumab, ETR2-ST01, GDC0145 (lexatumumab), HGS-1029, LBY-135, PRO-1762
and trastuzumab.

Examples of thrombospondin analogs include, but are not limited to, TSP-1, ABT-510,
ABT-567 and ABT-898.

Examples of aurora kinase inhibitors include, but are not limited to, VX-680, AZD-
1152 and MLN-8054.

An example of a polo-like kinase inhibitor includes, but is not limited to, BI-2536.

Examples of ber-abl kinase inhibitors include, but are not limited to, imatinib and
dasatinib.

Examples of platinum-containing agents include, but are not limited to, cisplatin,
carboplatin, eptaplatin, lobaplatin, nedaplatin, oxaliplatin and satraplatin.

Examples of mTOR inhibitors include, but are not limited to, CCI-779, rapamycin,
temsirolimus, everolimus, RAD0O0O1 and AP-23573.

Examples of HSP-90 inhibitors include, but are not limited to, geldanamycin, radicicol,
17-AAG, KOS-953, 17-DMAG, CNF-101, CNF-1010, 17-AAG-nab, NCS-683664,
efungumab, CNF-2024, PU3, PU24FCl, VER-49009, IPI-504, SNX-2112 and STA-9090.

Examples of HDAC inhibitors include, but are not limited to, suberoylanilide
hydroxamic acid (SAHA), MS-275, wvalproic acid, TSA, LAQ-824, trapoxin and
depsipeptide.

Examples of MEK inhibitors include, but are not limited to, PD-325901,
ARRY-142886, ARRY-438162 and PD-98059.

Examples of CDK inhibitors include, but are not limited to, flavopyridol, MCS-5A,
CVT-2584, seliciclib ZK-304709, PHA-690509, BMI-1040, GPC-286199, BMS-387032,
PD-332991 and AZD-5438.

Examples of COX-2 inhibitors include, but are not limited to, celecoxib, parecoxib,
deracoxib, ABT-963, etoricoxib, lumiracoxib, BMS-347070, RS 57067, NS-398, valdecoxib,
rofecoxib, SD-8381, 4-methyl-2-(3,4-dimethylphenyl)-1-(4-sulfamoylphenyl)-1H-pyrrole, T-
614, JTE-522, S-2474, SVT-2016, CT-3 and SC-58125.

Examples of NSAIDs include, but are not limited to, salsalate, diflunisal, ibuprofen,
ketoprofen, nabumetone, piroxicam, naproxen, diclofenac, indomethacin, sulindac, tolmetin,
etodolac, ketorolac and oxaprozin.
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Wt hout being bound by theory, it is generally believed that
heavi er - chal cogen anti oxi dants such as those exenplified above protect
ABT- 263 by being thensel ves nore readily oxidizable and, therefore, being
oxi di zed preferentially over the ABT-263. In general, for this node of
operatlon to prOV|de an acceptable degree of protectlon for ABT263 an
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However, ABT-263 free base has been found to be | ess susceptible to

sul foxide formation than ABT-263 in salt form for exanple ABT-263 bis-HCL,
when for mibDabed3iuas4l i pid solution (but in the absence ofCaniSeaxiodkent). To
t ake advantage of thi s finding, a different class of sulfur-containing
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treating a disease characterized by apgpt otic dysfunction and/or
overexpression of an anti-apoptotic Bcl-2 famly protein, conprising

adm nistering to a subject having the disease a therapeutically effective

anount of crystalline ABT-263 free base or a pharnmaceutical conposition
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"daily dose” will be understood not to inply that the specified dosage
anount i s necessarily adm nistered once daily. However, in a particular
enbodi rerwotha/desitng frequency is once daily (q.d.), amdTiuseoidaisoy dose
and unit dose are in this enbodi nent the sane thing. What constitutes a
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in a human PK st udy, Por exanpl e conduct ed accordl ng to standard protocols
including but not limted to those acceptable to a regulatory agency such

as the U.S. Food and Drug Adm nistration (FDA). As conpositions useful
herein are believed to exhibit only a mnor food effect, adm nistration
according to the present enbodi ment can be with or without food, i.e., in a

non-fasting or fasting condition. It is generally preferred to admnister
the present corrp05| t| ons to a non- fastl ng pat i ent For rrul at| ons of the
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Exanpl es of VEGFR inhibitors include, but are not limted to, bevaci zunmab,
sunitinib, sorafenib, CP-547632, axitinib, vandetani b, AEE788, AZD 2171,

VEGF trapwovatial3agsitb, pegaptani b, 1MB62, pazopani b, ABTP8FASa010/0d8%g? OZyneE.
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nedapl at i nAdsitianally ari Htcamdvelyt PagaraRAsHION compising( %sprSParﬁ%mnign%ﬁ APDor s

:a\r/]glr g?%@ﬁh@e@g’;@%ﬂgk%&g%@%e afﬁ%mé@(@ed 1f‘es %%%Pt%%@' Pft?%rrs I ncI ude,

but ar ennatmdri agemed;eteotedgfejmlaﬁrmﬁﬂ nIN- qe@dhodclnmdl,o “pheshhd@e, KM@%%E D71 DVAG,

CNF- 101, . CNF- 1010, 17 h, NCS- 683664, ungunab F- 20 PU3,
PU24FCHENGER IAREDY o Gl bty esonia 3 ot SHGRHE -« SO BR Ye g oA

i nhi bi tjap alr a'égeataf?l'é;‘;ta@é' €1tRAQ¢ntdd nAVﬁdS(%Q bSO Ydafstantlge, Ny svaxamtC aci d
(SAHA) , , valproic acid, TSA 824, trapoxin and dépsi pepti de.

Exanpl e@tlmmaxmabJ GéaVoict lﬁrcslnnqi@ulﬂud@om@mstaamQA% tcohfusigead ladenowep: Gots g™y,

ARRY- 14288 ARRY; 4381 98059. 1 tor

o) udeIPBToAT o ORI ERTORE ¢ GOUrPaBBy r NaSH TR AP R mBENPBIT ) o1 i 1
ZK- 304 phnafiiify, 695)6Q8nctBMkadtBdidne GPLecB806 1R, BMeodéhélabhoicPDadidBaitaand

AZD- 5438. Exanpl es of COX-2 inhibitors include, but are not limted to,

cel ec o>d1$90d@§10é1é19»<?ﬁﬁpméféﬁ]a@@%@S@HTMBW@BQOH%BOleﬂb’@)(lluﬁwﬂl grisylande {plynarev,
o g O B GEC 0 b -2 2
S-2474 1bﬁMTorﬂE)Zlaﬁld GBri@mamehbSEutdi? SIL-13-PEEX ainalimareef iNSAURsn i4nad $BlS,11 but
PabUoUBHER s o ATl 5T WP ER B eI ISHGE RSP e HawEide
tol met 'rﬁﬂte?o%ﬁfé? lnﬁﬁexa!ﬁﬁ:[ 861%%6&'@11&)%&%' Osidem™, paclitaxel albumin-stabilized
nanoparticle, paclitaxel poliglumex, pamidronate, panitumumab, peginterferon alfa,
pegaspargase, phenoxodiol, poly(I)-poly(C12U), procarbazine, ranpirnase, rebimastat,
recombinant quadrivalent HPV vaccine, squalamine, staurosporine, STn-KLH vaccine, T4
endonuclase V, tazarotene, 6,6',7,12-tetramethoxy-2,2'-dimethyl-1p-berbaman, thalidomide,
TNFerade™, *'[-tositumomab, trabectedin, triazone, tumor necrosis factor, Ukrain™,
vaccinia-MUC-1 vaccine, L-valine-L-boroproline, Vitaxin™, vitespen, zoledronic acid and
zorubicin.
In one embodiment, a composition comprising (or prepared using as API) crystalline
ABT-263 free base is administered in a therapeutically effective amount to a subject in need
thereof to treat a disease during which is overexpressed one or more of antiapoptotic Bel-2
protein, antiapoptotic Bcl-X; protein and antiapoptotic Bel-w protein.
In another embodiment, a composition comprising (or prepared using as API)
crystalline ABT-263 free base is administered in a therapeutically effective amount to a
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WO 2011/ 034934PCT/ US2010/ 048949 Exanpl es of ErbB2 receptor inhibitors
include, but are not limted to, CP-724714, canertinib, trastuzunmab,

pet uzumabwOPAK/BEB4 | onaf am b, GW 282974, EKB-569, PI - 1@6T/usbiHRD4894PC- 8024,
anti - HER/ 2neu bi speci fic antibody B7. her2l g& and HER2 trifunctional

bi speci fjc anti bodi es B AR- 209 .and mAB, 2B-1. Exanpl of al kyl ating
agent s SUREFLL ORGP Roffott fidisdss 8F %bfl?%e%ﬂnﬁwaﬂ&nﬁf%x ypeegulated
cyclophggﬂgg gi de, ifosfam de, trofosfam de, chloranbucil, nelphalan,

busul fan, mtobronitol, carboquone, thiotepa, raninustine, ninustine,

d or et azi n&RMn@l@arQﬁmmhl AispascANEIUARS, bual are gtaarniimiged AR- G280, ragathictiooae,

brost al.|i ,._bendanusti.ne, carnustine, estra ti f ot enust

o1 uf oo RE R DR CaHE AR R Mo PP Ho Rt PSR rulBEeus.or
dacar bazirRuARdmtRA®Re| 6varfe. cancer, Epﬁ@aml &hc& \AgideTeimle) batr@ﬁoﬂnﬂcd)fu% but
are not limted to, rret hot r exat e rcaptopurl ne ri b05| de,

mer captfélphmmhélbes qalrcumr@@: oA dhg ew@mural edreingma; of the ebivivatdasmnesng pi the

| eucov i flur n C rapi ne
et oot Sk BERE A R 2B G SR e 2 oL

5- azacirkgigh rmomac&pmlcéralgamntedt@dr (dabtrie, ccﬂdn@étar arbi/meduodeml) &bicale ,chromc
eflornlthlne ethenylcytldlne cyt osi ne arabi nosi de, hydroxyurea, TS-1,

mel phal l4RP hogytis rlgkichua, %B?ealﬁ’ﬁ’@%‘a’ncdP'éI%?&ilﬂrn?SB@i‘?@F?le@@éﬁer parenet thei snall
pelitr r r n i t e, o olic
aci d, %@Lu eataLJ gh&%eﬁﬁ(glg% gwdn&ﬁle StHJr ?%E&e}é atgic rt}{kr%ﬂ%ag?:&n% Ca o%ﬁt%ea and
def er oxymmitingoid glandcangelr @$ tlof adrertal lglamtli mcorm:bﬂsirft tissut, @meermﬁthd: urathired t o,

intercal atin %htlblOthS acl ar ubj ci n, CIH(P ggrub|0|g

annany ¢i*RT dtir arRfEn tesfie Ay RICT 16%’6% PR B PE e 1987 %y

| i posorp m%’x&r SRbEANY ’ceﬁﬂrﬁaﬁ@r{fédécéﬁten?%ﬁl&b'Iﬁirﬂary%tagéégh@drﬁ brhlﬁa{uﬁﬁirc' n,
m t onycin nenor ubi ci n, neocar zi nostatin, peplofycin, pirarubicin,

r ebecc aigdgkm’s stiscasd, acheenic sarr e@ﬁ@zlgdiemla,valhmmbl viyaloid ilewketra,i bynaphdcytic
conbi n t|o thereof... . anpl soner ase inhi |t|n

et uddymfiimiy SrEBbotastin EEATE, Rl SRRh RS Bk Ge R Pl B et
canpt otdieicil &%lﬂyﬁfe%ﬁﬁﬁm&ﬁﬁle%ﬁeloﬁaaB}ameaﬁ@éifph@ﬁJ@ﬁ@llllzell ANBATah e,
dexrazoxane, diflonotecan, irinotecan HClL, edotecarin, epirubicin,

et oposiM@Statéx%lé@arﬁmaﬂe@élt bwgr panceyi gaaeerc ah the (kidnsyeandior greighaenal, cell

BN- 809 4 t z

BN 509 XALLSNEr ALTBLRYELA, WSRO GFRe CHRILSRRNS SONZRRS
are n otcehlram eevbuls @ystémtljdmplmba, noatHodgkabs lyin@hamaz spiadl, axisrtasiotsz brab stem
CD40-specific.anti baodies and | GF1R-specific %ntlbodles chTNT1/ B,

denos urllMas BB SHEmanrdepgeoTtisal ansru ab Dladde FpesrasRnsATO hei sPictimab.
Exanpl eoRheldehRRA:, HHSLEPUAS, AR omD WiinBbhs®Bath draTol®thatiBn yRexs! amer
car bonat e, Fi l'ostane, [uteiniZzing hornmoné rglea5|ng hor mone, rast ane,
exenestaneInhemmﬁ@hndahaeﬁmamﬁmnbu&@mqkﬁmmnmemmGMﬁg(armﬂpab@nahgasAPD

hi strelin, .anast , fosrelin, .goserelin,

D011 s ARDE0H Tisacens Ry SREHT oy S FREUl, eroifye asquptdo o

t anoxi fs@BjeceinZ Rddf ﬁl@F‘eof kb %hu bﬁaaéieeana&a hedih tandet] Ble@dt&ahfor, HoRS hakbde,
fulvestrant torem fene, raloxifene, trilostane, |asofoxifene, |etrozole,
flut amqaecernsgeg@aér edncelyi cl@pmucstlmlehocmlcr uhealmrme,, adeiea e phosie, lepkeémw sone
and othe | ucocorti cai etinoi ds tol i ncl ude,
R e e e T St

al i r et ifoDichlar t lygtpghdfan, lyh@Keidotneitignaities @B T3R0. or B-dcKaGELRS klapbmat
al kal oids include, but are not limted to, vincristine, vinblastine,

vi ndesimEclagraoys frykems mayeloma, Erlagasicess oyprig s1eas dwa-Si-silk pg eperude,
but ar : NPl - 0052 and PR-171.

Exanpl rg&%teFLﬁﬂ‘?S%i%ﬁ]ahl ceelallqgﬁ P&]c#} Spig% ‘j:are not limted to, interferons and
nuner ous otAttebrdlﬂgnmaﬂgndsfaﬂfesm@nﬂ@énﬁ@ts | th egobgposition i ¢udl bidladinidistefodr N

al pha, interferon alpha-2a, interferon al pha-2 i nterferon beta,

i nt er f SPOIPIRARRMECTIR CO %néFl%Fh&Fﬁpgaﬁ%or}@d)r Mfe égélélplaﬁ% tRARRAALIA REGTY

conbi nat i o, LR&H @%f a%élﬁe;d ?cget%a%nF qﬁésuql%hgmhgsla&aérman&§nba&mtlc TagQdf 1 an,
BCG | i ve, ubeni ne tetrachfor odecaoxi de or | desl euki n,

al ent uzshna@,ncBAm@@pr ‘d]adamtbaz neek, cutactduz wmalifaodelai heldoma, gertan zaned,
ozogam.cin, ibritunomab, im quinmd, |en astim. mel anoma vacci ne,

ol o1 arfSE nfones GHPARDSEFT | SCOREPR AL DoclLARER . RyaraIG Of the

tosi tumomab, VirulizinTM i munot herapgytic of Lorus Pharnaceuticals, Z-100
(specific substance of Maruyama or SSM, ZevalinTM (90Yi britunomab
tiuxetan), epratuzunmab, m tunonab, oregovomab, pentunonab, ProvengeTM
(sipul eucel -T), tecel eukin, TherocysTm (Bacillus Cal nette- CGuerin),

cyt ot OXI c Iyrrphocyte ant| igen 4 (CTLA4) ant| bod| es and agents capabl e of
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42 WO 2011/ 034934PCT/ US2010/ 048949 vi nfl uni ne and ZK-EPO (synthetic

epot hi | one). Exanpl es of radiotherapy include, but are not limted to,
ext ernal weamwmseidat her apy (XBRT), teletherapy, brachyt REeTA$2010/048949

seal ed-source radi ot herapy and unseal ed-source radi ot her apy. Bi TE

ant i bodi s are bi - E@ ci fic, antibodi es thaé direct T-cells %ﬁ@ﬁﬂ!ﬁi cancer
cells By dQRTAR 8 7 i thGperyi™e PRECInQRga CEfce a8 RecatcIpRimp ¥ 8BS t he
target &ﬁé&eéol&?édncemm|c§&ePfca§ée}_§f ﬁﬁtdngpl‘é?f%% ét%h&ﬁ@anc&ugas@ﬂoﬁlt%hal
limted to, adecatunumab (M cromet Mr201 i nat unomab (M cromet Mr103)
and t hdghstiie. cloreualt apdiong dhddeinaled chcet, h@dqumc ohenpdbcythe lnelodnaini semuteby

whi ch t _.apo sis,of the tar ancer.cell .is b t05|s
o oot diiBhess Hsfkam@P ARiBkL Capkets sfisR Far, BROGRIL Al ediad '
this r %aééihne%%teﬁl b@t&eb@ﬁﬂleiﬂﬁm IanﬁtchﬁdW@fﬁletﬂh?athﬁ@wglh@dl c@ﬁce@@@lﬂieoSI S
by both perforin and granzynme B. ese data suggest that inhibition of

Bcl- 2 cdiindl elihangascamye o yelptioxice catcce of shepictirg e@nbfs;r at- el nesiswkstcular get ed

to cancgr.ge t ..al 5

e GBI TS A o EMREL 05 P R0 o,

nucl eotrethems sybemmaaidr] petiagnsr decdmdaryab@in alnae IHdallgalm sadistase! yhrobigt 011’ at her
i npart increased stability and/or jncreased. cellular potency. Exanples of

chem' c ACuted ekt shegpdc rrweloubl@ub%@pW@&R&l@ﬁmfakyalpap@ap@mpbob@%xlyW@Ot i de,
| , |
71 borual SopRA LA bl RS B REmeics o T EAPRH B SS: mElap R NI

varylngny@m@ahsm{emgwn1ﬁﬁb@mﬂlhﬂbhmgnmn&ﬂrpnmumssmﬁer@nmﬂhaMHmhgsmmmn
S|ngle/doubl ., hi cks/ m smat ches) and_are processed in
cel P TG o B BORY angadgTs s se BB ec St ramady. Crrdl GdRRR) can
have t rlf‘eoﬁl@ﬁﬁs %F%Eetﬁlfal %%ﬁ@fsyﬁ@rﬁ Bﬁmﬁﬂpbetﬁlta[ aBd ol |s§“§‘t‘$mqw§ﬂorﬁ£ non
asymmetric ends (overhangs). The overhang of 1-2 nucl eotides can be present
on t he Belga’ anbﬁmhonhe annals ense tempandbrams sieh| gsmpr ebntaryonadehems, -

and/ or_the 3 strand. For ex l e, . SIR targeting M-1
nave bedORAIAAT 5o Bu HFRIeR RN Fafera B ol chpinfbaFngds:

supr a, fedielsak @n@l, @BEeBlabidiatidiihoblastomMat hickibaiatioR tHRedoTdn RIs@b8¢NBnPiEes

bi ndi ng protelns conprising two or nore antigen blndlﬁ% sites. Miltival ent
bi ndi ngdptivisiering ter éhferﬁglbwétertb@apwuﬁal\be affestivhraseousts mbr €2)ant F@éppsmwdu ng

SI tes C i t

"mul ti ;%%gﬂéﬁfs Slgquﬁ%%%xblrgo%el n %eayntéllgl%%glzﬁg f%rgg)tael n c@?)ag e %]?IE%EI) ndi ng
two or awposideslvaiceigtire; (LHOB) aitiedmbiar@eimycibuRICHaP, &("EP,dDAREROCEVR) or
bi ndi ns@pr ot el ns are tetraval ent or nultival ent binding proteins binding
pr ot ei 6‘?% tsing two or nore anti gen bi nding sites. Such DVDs nay be
nonospeci fi f b} n t cifi i
capabl e of Iﬁllgna(lﬁti'lﬁléar %Qgéoﬂf% § 49% 16%28%% 04%%Z%r ?Jq—v\odg\(;éd lu§lH Egn‘ﬁp ens).
DVD bi nulystglipe GtRET-263 cfmﬂfplvassnmgtdtmmmthmdviyl- € hiadrapddWExl o bifpepti edmmnzartd a Wo

S, o OBl POReP B R St Bl e SYReb i R ol ek °
pol ypephpgycidng- GH@PaRU\gfrDJQLE;ctD@H I%'&ret%rtegé‘lﬁtb i tadﬂheﬁpéltfcﬁuy%mﬁﬂléees a
heavy-chain vari able domain and a Iight-chain variable donain With a total

of 6 CRRepunhfol eadmient afrit lygwhoidimaligngngesuchnas Byeatl Iympiomg os noe-HodgkinBARP
i nhi bi tors include, but are not limted to, ABT-888, ol aparib, KU 59436,
AzD2281 " REBT 4699, BSI- 201, BGP-15, | NO-1001, ONO 2231 and the i ke.
Addi ti onal Iy oftfer phitRuRAELMYBHYen®, & QORPSLitioN BoBpiFHis BdrMGefREd WigPas a¢IUSi ng
as APl) crystalline ABT-263 free base can be admi nistered in conbination
t her apyrwitdlino A b0 ddres base iis gaeynisigedt @ & dhasancugcdlbyopifapve 1apount to a
N- cetyl Q o} iol,

ar gt api foveGh ik ReRaf P hSuneGh o bty it thera P VR RARRKAC,
L- aspar@gOnraséuxiatadirespangsin atR-GSEIR aRC\AB(E{BOﬁPQOIMerdrahortmnﬁbsﬁﬁm de,
Canvaxi pnTM cat unmaxomab, CeaVa T cel nol e Kin, rrErest tin A4P,
cont us UBEARCYlS#Eh SUERYCCHPIIAT I t&%ﬁ%ﬁteq o Omaelés wrgmia aH¥ox ane,
N, N- di ﬁgﬁﬁﬁh &4 &g@l@@yl met hyl ) phenoxy) et hanani ne,
5, 6-di ?xant enone-4-acetic acid, docosahexaenoi c aci d/ paclitaxel,
di scoder m)IFrudbg:r effampration r ] relayanmtoadrei presaypohvantionas Byaddbiy my laurcaeritly,

exisulind. falimar Gastr C of n

st amMElS DRy a B b0, (T e Ren o S REr P hp Ry B

| L-13-PE38, inalimarev, interleukin 44¢KSB-311, |anreotide, |enali doni de,
| onaf arni b, |ovastatin, 5,10-nethyl enetetrahydrofolate, m fanurtide,

m | tef osi ne, notexafin, oblinmersen, OncoVAXTM GsidenmlM paclitaxel

al bum n-stabilized nanoparticle, paclitaxel poliglunmex, pam dronate,

pam turrumab pegi nt erfer on aI fa pegaspar gase, phenoxod| oI
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Exanpl es of such di seases include, but are not Iimted to, cancer,
nmesot hel i oma, bl adder cancer, pancreatic cancer, skin cancer, cancer of the
head or rwokgiigsssmeous or intraocul ar nmel anoma, ovari aRCTAISC@0/0489€ast
cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the
endonet ium c i No of the vi X, carcinoma of the vagi arcj nona of
the vulffgcOFyARS tﬁ%ﬁbgﬁ?m%%?%?ﬁfg B (cqnggireyaactpprapls. 0&%{}1&31915 hticfn

regi on,su?fﬂeﬂ%ﬁﬁa @d@@%re,maﬁ;l@ara@u% ﬁr%ﬁ'eﬂﬁfetﬁgé}%ﬁlrﬂy%f&&{c@r ectal and/ or
duodenal )" cancer’, chronic 1ynphocytic | em a, "acute | ynphocytic |eukem a,
esophageal cancer, cancer of the small intestine, cancer of the endocrine
system cancer of the thyroid gland, cancer of the parathyroid gland,
cancer of the adrenal gland, sarcona of soft tissue, cancer of the urethra,
cancer of the penis, testicular cancer, hepatocellular (hepatic and/or
biliary duct) cancer, primary or secondary central nervous system tunor,
primary or secondary brain tunor, Hodgkin's disease, chronic or acute

| eukem a, chronic nyeloid | eukem a, |ynphocytic |ynphoma, |ynphoblastic

| eukemi a, follicular |ynphoma, |ynphoid malignancies of T-cell or B-cel
origin, nelanoma, multiple nyeloma, oral cancer, non-small-cell |ung
cancer, prostate cancer, small-cell lung cancer, cancer of the kidney
and/or ureter, renal cell carcinoma, carcinoma of the renal pelvis,

neopl asns of the central nervous system prinmary central nervous system

| ynphoma, non Hodgkin's |ynphoma, spinal axis tunors, brain stemgliong,
pituitary adenoma, adrenocortical cancer, gall bladder cancer, cancer of

t he spl een, chol angi ocarci nonma, fibrosarcoma, neurobl astoma, retinoblastoma
or a conbi nation thereof In a nore particul ar enbodi nent, a
conposition conprising (or prepared using as APl) crystalline ABT-263 free
base is admnistered in a therapeutically effective anmount to a subject in
need thereof to treat bl adder cancer, brain cancer, breast cancer, bone
marrow cancer, cervical cancer, chronic |ynphocytic |eukem a, acute

| ynphocytic | eukem a, col orectal cancer, esophageal cancer, hepatocellular
cancer, |ynphoblastic |eukem a, follicular |ynphoma, |ynphoid malignancies
of T-cell or B-cell origin, nelanonma, nyel ogenous | eukem a, nyel ona, oral
cancer, ovarian cancer, non-snmall-cell lung cancer, prostate cancer,
smal |l -cell lung cancer or spleen cancer. According to any of these
enbodi nents, the conposition can be adm nistered in nonotherapy or in

conbi nation therapy with one or nore additional therapeutic agents.

For exanple, a nethod for treating nesothelioma, bladder cancer, pancreatic
cancer, skin cancer, cancer of the head or neck, cutaneous or intraocul ar
mel anoma, ovarian cancer, breast cancer, uterine cancer, carcinom of the
fall opi an tubes, carcinoma of the WD 2011/ 034934PCT/ US2010/ 048949
endonetrium carcinoma of the cervix, carcinoma of the vagina, carcinoma of
t he vul va, bone cancer, colon cancer, rectal cancer, cancer of the anal
regi on, stomach cancer, gastrointestinal (gastric, colorectal and/or
duodenal ) cancer, chronic |ynphocytic | eukem a, acute |ynphocytic |eukem a,
esophageal cancer, cancer of the small intestine, cancer of the endocrine
system cancer of the thyroid gland, cancer of the parathyroid gland,
cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra,
cancer of the penis, testicular cancer, hepatocellular (hepatic and/or
biliary duct) cancer, primary or secondary central nervous system tunor,
primary or secondary brain tunor, Hodgkin's disease, chronic or acute

| eukem a, chronic nyeloid | eukem a, |ynphocytic |ynphoma, |ynphoblastic

| eukemi a, follicular |ynphoma, |ynphoid malignancies of T-cell or B-cel
origin, nelanoma, nultiple nyeloma, oral cancer, non-snall-cell |ung
cancer, prostate cancer, small-cell lung cancer, cancer of the kidney
and/or ureter, renal cell carcinom, carcinoma of the renal pelvis,

neopl asns of the central nervous system prinmary central nervous system

| ynphorma, non Hodgkin's |ynphoma, spinal axis tunors, brain stemgliong,
pituitary adenoma, adrenocortical cancer, gall bladder cancer, cancer of

t he spl een, chol angi ocarci noma, fibrosarcoma, neurobl astoma, retinobl astoma
or a conbination thereof in a subject conprises admnistering to the

subj ect therapeutically effective anounts of (a) a comnposition conprising
(or prepared using as APl) crystallingyABT-263 free base and (b) one or
nore of etoposide, vincristine, CHOP, rituximab, rapamycin, R-CHOP, RCVP,
DA- EPOCCH R or bortezom b. In particular enbodi ments, a conposition
conprising (or prepared using as APl) crystalline ABT-263 free base is
adnlnlstered in a therapeutlcally effective anDunt to a subject in need
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5. The compound of Caim1, wherein the crystalline formis Formll ABT-263
free base, characterized at | east by a powder X-ray diffraction peak at any
one or nowe 20f1/wks4f ol | owi ng positions: 5.79, 8.60, 12. PET/UK201004%9me 20. 56
20, 0.2 20. 6. The conpound of Claim5, wherein the crystalline formis
Form 11 - free base, characterized at | east by a powder X-ray

di ffracﬁﬁé&%@@ of said positions. 7. The conpound of C aimb5,
wherein the crystalline formis FormIl ABT-263 free base, characterized at

f
| east by a Thevigamoxed A (4didrd3-4tehlerprpeib-ad-dimethylot-cy heherol-eryhivhignethyl)

Pacor e phefin Gytputylite- @RS parbpifin a2 R opb i g ot nhrul®,
21. 35 20, abio)2ZB((tri@luofbracthphoiongl)dnzGh@ifodamidd rAB T 26 hefrar yasa! id ree f orm
is a solvate,. %r}rlgtlrahgegg ABT- 263 free base solvated with an organic sol vent.

9. The conp® ™8, wherein the solvate is selected fromthe group
consi sting of ethanol/ethyl acetate m xture, 1-propanol, 2-propanol,

met hand)-, Hdkzemwoundpfiekem lyivdiersie Mrestasialbingiformy isekorpmek ABT-20Selren Baskexanes
m xture, C I i g . e

pyri di me, - aneSp i bR e BERUR, X AP RRLof SEEkEan TRACHE nEFDENR
conposi t i odoltonipg ipssitigns: b 1ceMPoLNL/, d8.0Glaad @0 10206, :00.2° D0. nor e
pharmaceutically acceptabl e excipients. WO 2011/ 034934PCT/ US2010/ 048949 11.
A process Ok Phppaid BOCRIRIMWRESH thCalstalfihb fdranNisTuFROB ABTOX6 30fred Bk 26 3,
conprising dissolving crystalline ABT-263 free base in a pharmaceutically
accept abl e Chéﬂa\‘ﬁéﬁ%edcﬂ% lgsisilaru owder Sorayedifigaction peakyd cpehoefessrd pasitongi m 11,

wherein the crystalline ABT-263 free base conprises Form| ABT-263 free
base. ¥3. Tihe qormpoerdobEladingl, whetsin Wiveergstalling doror issltaam § ABTARB- 283bdscee
base conprises Form ||, ABT-263 free base...14. .A nethod for eating.a

di sease ehaPUAFEnITedt K5 apod Rt dy ruALTEitaRaort St e EaelPditor an
ant i - apopt @bkitioRs 16.21,f @m2| y.68r 2062 N1180MLi1$] 19.28dM6.A0S160ENY7 RO, a8.HYPj ect
havi ng the di sease a therapeutically effective amount of (a) crystalline
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10. A pharmaceutical composition comprising the compound of Claim 1 and one or more

pharmaceutically acceptable excipients.
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34. The nethod of C aim 32, wherein the neoplastic disease is a | ynphoid

mal i gnancy. 35. The nethod of C aim 34, wherein the | ynphoid malignancy is
non- Hodgkwo'2e1lopmgshona. 36. The nmet hod of C ai m 26, wheP€rrUSkée/0$89Ut i on i s
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day.
(gastric, colorectal and/or duodenal) cancer, chronic lymphocytic leukemia, acute

lymphocytic leukemia, esophageal cancer, cancer of the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer
of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis,
testicular cancer, hepatocellular (hepatic and/or biliary duct) cancer, primary or
secondary central nervous system tumor, primary or secondary brain tumor, Hodgkin’s
disease, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic lymphoma,
lymphoblastic leukemia, follicular lymphoma, lymphoid malignancies of T-cell or B-
cell origin, melanoma, multiple myeloma, oral cancer, non-small-cell lung cancer,
prostate cancer, small-cell lung cancer, cancer of the kidney and/or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, necoplasms of the central nervous system,
primary central nervous system lymphoma, non Hodgkin’s lymphoma, spinal axis
tumors, brain stem glioma, pituitary adenoma, adrenocortical cancer, gall bladder
cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma, neuroblastoma,

retinoblastoma and combinations thereof.
22. The method of Claim 20, wherein the neoplastic disease is a lymphoid malignancy.

23. The method of Claim 22, wherein the lymphoid malignancy is non-Hodgkin’s
lymphoma.

24. The method of Claim 14, wherein the crystalline ABT-263 free base or pharmaceutical
composition is administered orally in a dose of about 50 to about 1000 mg ABT-263

per day at an average treatment interval of about 3 hours to about 7 days.

25. The method of Claim 14, wherein the crystalline ABT-263 free base or pharmaceutical
composition is administered orally once daily in a dose of about 200 to about 400 mg

ABT-263 free base equivalent per day.

26. A method for treating a discase characterized by apoptotic dysfunction and/or
overexpression of an anti-apoptotic Bcl-2 family protein, comprising dissolving
crystalline ABT-263 free base in a pharmaceutically acceptable solvent or mixture of
solvents, and administering the resulting solution in a therapeutically effective amount

to a subject having the discase.
27. The method of Claim 26, wherein the crystalline ABT-263 free base comprises Form 1
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ABT-263 free base.

The method of Claim 26, wherein the crystalline ABT-263 free base comprises Form 11
ABT-263 free base.

The method of Claim 26, wherein the crystalline ABT-263 free base comprises a

solvate comprising ABT-263 free base solvated with an organic solvent.

The method of Claim 29, wherein the solvate is selected from the group consisting of
cthanol/ethyl acetate mixture, 1-propanol, 2-propanol, methanol, benzene, toluene,
dioxane/hexanes mixture, methyl acetate/hexanes mixture, chloroform, ethyl acetate,

isopropyl acetate, methyl acetate, pyridine, anisole and trifluorotoluene solvates.

The method of Claim 26, wherein the solution is administered by an oral, parenteral,
sublingual, buccal, intranasal, pulmonary, topical, transdermal, intradermal, ocular, otic,

rectal, vaginal, intragastric, intracranial, intrasynovial or intra-articular route.
The method of Claim 26, wherein the disease is a neoplastic disease.

The method of Claim 32, wherein the neoplastic disease is selected from the group
consisting of cancer, mesothelioma, bladder cancer, pancreatic cancer, skin cancer,
cancer of the head or neck, cutancous or intraocular melanoma, ovarian cancer, breast
cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, bone cancer,
colon cancer, rectal cancer, cancer of the anal region, stomach cancer, gastrointestinal
(gastric, colorectal and/or duodenal) cancer, chronic lymphocytic leukemia, acute
lymphocytic leukemia, esophageal cancer, cancer of the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer
of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis,
testicular cancer, hepatocellular (hepatic and/or biliary duct) cancer, primary or
secondary central nervous system tumor, primary or secondary brain tumor, Hodgkin’s
disease, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic lymphoma,
lymphoblastic leukemia, follicular lymphoma, lymphoid malignancies of T-cell or
B-cell origin, melanoma, multiple myeloma, oral cancer, non-small-cell lung cancer,
prostate cancer, small-cell lung cancer, cancer of the kidney and/or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, necoplasms of the central nervous system,
primary central nervous system lymphoma, non Hodgkin’s lymphoma, spinal axis

tumors, brain stem glioma, pituitary adenoma, adrenocortical cancer, gall bladder
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cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma, neuroblastoma,
retinoblastoma and combinations thereof.

The method of Claim 32, wherein the neoplastic disease is a lymphoid malignancy.

The method of Claim 34, wherein the lymphoid malignancy is non-Hodgkin’s
lymphoma.

The method of Claim 26, wherein the solution is administered orally in a dose of about
50 to about 1000 mg ABT-263 per day at an average treatment interval of about 3 hours
to about 7 days.

The method of Claim 26, wherein the solution is administered orally once daily in a

dose of about 200 to about 400 mg ABT-263 free base equivalent per day.
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