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CRYSTALLINE FORMS OF (E)-N-HYDROXY-3-(1-(PHENYLSULFONYL)INDOLIN-5-
YL)ACRYLAMIDE

CROSS REFERENCE

This application claims priority to, and the benefit of, U.S. Provisional Application No.
63/523,377 and No. 63/523,378, filed on June 27, 2023, the content thereof is incorporated by reference
herein.

FIELD OF THE INVENTION

The present invention relates to new crystalline forms of (E)-N-hydroxy-3-(1-
(phenylsulfonyl)indolin-5-yl)acrylamide (ABT-301), to pharmaceutical compositions and capsules
comprising the same, and to methods of using the crystalline forms in the treatment of cancer.

BACKGROUND OF THE INVENTION

Histone deacetylases (HDACs) are a class of enzymes that regulate histone acetylation and thus
regulate gene expression to inhibit tumor progression. HDACs are classified according to four
categories: class I (HDACI, 2, 3, and 8); class Ila (HDAC4, 5, 7 and 9) and class IIb (HDAC6 and 10);
class IIT (SIRT1-7); and class IV (HDAC11). They are involved in the post-translational modifications
of core histone and nonhistone proteins.

These are involved in the post-translational modifications of core histone and nonhistone
proteins. U.S. Pat. No. 8,846,748 discloses certain indolyl or indolinyl hydroxamate compounds as
HDAC inhibitors having potent anticancer activity. Masahiro Yoshikawa et al. indicate that HDAC
inhibitors prevent fibrosis in the liver, skin and lung, U.S. Pat. No. 11,278,523 B2 discloses effect of
the HDAC inhibitors on treating lung fibrosis, liver fibrosis or renal fibrosis, but most of their
underlying mechanisms remain to be elucidated, and suggests that TSA, an HDAC inhibitor, induces
several inhibitory factors of TGF-beta 1 signals, such as Id2 and BMP-7, in human RPTEC (Masahiro
Yoshikawa et al., J Am Soc Nephrol 18: 58-65, 2007). Maoyin Pang and Shougang Zhuang indicate
that development and progression of some chronic diseases are characterized by fibrosis, including
chronic kidney disease, cardic hypertrophy and idiopathic pulmonary fibrosis (Maoyin Pang and
Shougang Zhuang, The Journal of Pharmacology and Experimental Therapeutics, Vol. 355, No. 2, pp.
266-272, 2010).

As such, HDAC inhibitors (HDACI) have emerged as a promising class of drugs for treatment
of cancers. Some HDACI, such as SAHA, LBH589, PXD101, MS-275, and FK228, are being

examined in clinical trials for their ability to treat various solid and hematological malignancies. On the
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other hand, SAHA and FK228 have been approved by the U.S. Food and Drug Administration (FDA)
to apply for the treatment of cutaneous T-cell lymphoma.

Certain indolyl or indolinyl hydroxamate compounds as HDAC inhibitors are disclosed in U.S.
Patent Application No. 8,846,748B2. Nevertheless, the differences in various aspects between
crystalline forms of said compounds have barely been discussed.

SUMMARY OF THE INVENTION

The invention is based on the discovery that certain crystalline forms of (E)-N-hydroxy-3-(1-
(phenylsulfonyl)indolin-5-yl)acrylamide (ABT-301), which exhibit unexpected stability and improved
pharmacokinetic properties.

Accordingly, the present invention provides a crystalline form of (E)-N-hydroxy-3-(1-
(phenylsulfonyl)indolin-5-yl)acrylamide (ABT-301), wherein the crystalline form comprises Type A
form or Type B form; wherein Type A form is characterized by an X-ray powder diffraction pattern
comprising peaks at 26 values of 9.6°+0.2°, 15.1°+0.2°, 15.7°+0.2°, 16.7°+0.2°, 18.4°+0.2°, 19.0°+0.2°
and 20.4°+0.2°; and wherein Type B form is characterized by an X-ray powder diffraction pattern
comprising peaks at 26 values of 15.7°£0.2°, 16.6°+0.2°, 20.1°+0.2° and 24.1°+0.2°.

Further, Type A form is characterized by an X-ray powder diffraction pattern further
comprising peaks at 20 value of 10.2°+0.2°, 11.84+0.2°, 17.4°+0.2°, 21.3°+0.2° and 21.9°+0.2°.

Further, Type A form is hydrate.

Further, Type B form is characterized by an X-ray powder diffraction pattern further
comprising peaks at 20 value of 12.5°+0.2° and 21.7+0.2°.

Further, Type B form is anhydrate.

Further, the crystalline form provided herein has a melting point temperature of 125 to 132°C.

Further, Type A form has a TGA weight loss of 2 to 4% when heated to a temperature of 100 to
150°C.

Further, Type A form has a water uptake of 0.13 to 0.14% at 25°C/80%RH.

Further, Type B form has a TGA weight loss of 0.7 to 0.8% when heated to a temperature of
150 to 170°C.

Further, Type B form has a water uptake of 0.103 to 0.109% at 25°C/80%RH.

The present invention provides an intermediate for preparing Type A form or Type B form,
wherein the intermediate is a solvate of ABT-301, and the solvate comprises IPA solvate, acetone
solvate, ACN solvate, MeOH solvate, NMP solvate, THF solvate, EtOAc solvate, DMAc solvate,
EtOH solvate, DCM solvate, DM SO solvate, 1-4-Dioxane solvate or MIBK solvate.
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The present invention provides a pharmaceutical composition comprising the crystalline form
provided herein, a surfactant and an oil.

Further, the surfactant is polysrobate 80.

Further, the oil is castor oil.

Further, the crystalline form provided herein is a HDAC inhibitor.

Further, the pharmaceutical composition is in a form of a capsule.

Further, the capsule provided herein comprises from 25 to 100 mg of said crystalline form.

Further, the pharmaceutical composition is encapsulated in a gelatin shell.

Further, the pharmaceutical composition comprises a plasticizer.

Further, the plasticizer is propylene glycol.

The present invention provides a method of treating cancer or fibrosis, comprising
administering to a patient in need thereof a therapeutically effective amount of the crystalline form
provided herein.

Further, according to the method of the present invention, wherein the cancer is pancreatic
cancer, bladder cancer, colorectal cancer, breast cancer, prostate cancer, renal cancer, hepatocellular
cancer, lung cancer, non-small cell lung cancer (NSCLC), ovarian cancer, cervix cancer, gastric cancer,
esophageal cancer, neuroendocrine cancer, bone cancer, or head and neck cancer.

Further, according to the method of the present invention, wherein the fibrosis is lung fibrosis,
liver fibrosis, skin fibrosis or renal fibrosis.

Accordingly, the effect of the present invention is that the specific crystalline form of ABT-301
can exhibit unexpected stability and improved pharmacokinetic properties compared to other forms or
salt thereof, thereby allowing said compound more suitable for drug development and satisfying the
requirements for bioavailability and drug efficacy.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to make the above and other objects, features, advantages and embodiments of the
present invention more obvious and understandable, the drawings are described as follows:

Figures 1 to 3 illustrate XRPD patterns overlay of a crystalline form of ABT-301 free base;

Figure 4 illustrates a XRPD pattern for a crystalline form of ABT-301 Type A free base;

Figure 5 illustrates TGA/DSC curves of ABT-301 Type A;

Figure 6 illustrates "H NMR spectrum of ABT-301 Type A,

Figure 7 illustrates a XRPD pattern overlay of ABT-301 Type A before and after heating;

Figure 8 illustrates TGA overlay of ABT-301 Type A before and after heating
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Figure 9 to 12 illustrate VT-XRPD patterns overlay of ABT-301 Type A;

Figure 13 illustrates DVS plot of ABT-301 Type A;

Figure 14 illustrates XRPD pattern overlay of ABT-301 Type A before and after DVS;

Figure 15 illustrates a XRPD pattern for a crystalline form of ABT-301 Type B free base;

Figure 16 illustrates TGA/DSC curves of ABT-301 Type B;

Figure 17 illustrates "H NMR spectrum of ABT-301 Type B,;

Figure 18 illustrates a XRPD pattern overlay of re-preparation for ABT-301 Type B;

Figure 19 illustrates TGA/DSC curves of ABT-301 Type B;

Figure 20 illustrates 'H NMR spectrum of ABT-301 Type B;

Figure 21 illustrates DVS plot of ABT-301 Type B;

Figure 22 illustrates XRPD pattern overlay of ABT-301 Type B before and after DVS;

Figure 23 illustrates XRPD pattern overlay of competitive slurry samples at 50°C;

Figure 24 and 25 illustrate XRPD patterns overlay of competitive slurry samples at RT;

Figure 26 illustrates XRPD pattern overlay of competitive slurry samples in H20 at RT;

Figure 27 illustrates XRPD pattern overlay of competitive slurry samples in n-Heptane at RT;

Figure 28 illustrates XRPD pattern overlay of competitive slurry samples in Toluene at RT;

Figure 29 and 30 illustrate XRPD pattern overlay of competitive slurry samples at RT with
different water activities;

Figure 31 illustrates PLM image of the ABT-301 Type A single crystal;

Figure 32 illustrates XRPD pattern overlay of ABT-301 Type A single crystal and Type A
reference;

Figure 33 illustrates PLM image of the ABT-301 Type B single crystal;

Figure 34 illustrates XRPD pattern overlay of ABT-301 Type B single crystal and Type B
reference;

Figure 35 illustrates the asymmetric unit of the ABT-301 Type A single crystal structure;

Figure 36 illustrates the asymmetric unit of the ABT-301 Type B single crystal structure;

Figure 37 illustrates XRPD pattern overlay of re-prepared amorphous (826562-02-A);

Figure 38 illustrates TGA/mDSC curves of re-prepared amorphous (826562-02-A);

Figure 39 illustrates TGA/DSC curves of re-prepared amorphous (826562-02-A)

DETAILED DESCRIPTION OF THE INVENTION
DEFINITION

The terms used in this specification are generally within the scope of the present invention and
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the specific context of each term has its usual meaning in related fields. The specific terms used to
describe the present invention in this specification will be described below or elsewhere in this
specification, so as to help people in the industry understand the relevant description of the present
invention. The same term has the same scope and meaning in the same context. In addition, there is
more than one way to express the same thing; therefore, the terms discussed in this article may be
replaced by alternative terms and synonyms, and whether a term is specified or discussed in this article
does not have any special meaning. This article provides synonyms for certain terms, but the use of one
or more synonyms does not mean that other synonyms are excluded.

As used herein, unless the context clearly indicates otherwise, "a" and "the" can also be
interpreted as plural. In addition, in this specification and the scope of the attached patent application,
unless otherwise stated in the context, "middle" and "inner" include "located in"; and unless otherwise
stated in the context, the direction of the tip of the projectile was defined as "upper" or "lower".
Furthermore, titles and subtitles may be attached to the description for easy reading, but these titles do
not affect the scope of the present invention.

As used herein, the term “crystalline” may refer to having a regularly repeating arrangement of
molecules or external face planes. Crystalline forms may differ with respect to thermodynamic
stability, physical parameters, X-ray structure and preparation processes.

As used herein, the term “amorphous” may refer to a form of a compound, or a salt or
molecular complex of a compound, that lacks long range crystalline order where the x-ray diffraction
pattern lacks Bragg reflections.

As used herein, the term "solid form" may refer to a crystalline solid form or phase, including
crystalline free base, crystalline salt, or a cocrystal, as well as an amorphous phase, including an
amorphous dispersion.

As used herein, the term “solvate” may refer to forms of the compound that are associated with
a solvent, usually by a solvolysis reaction. This physical association may include hydrogen bonding.
Conventional solvents include water, methanol, ethanol, acetic acid, DMSO, THF, diethyl ether, and
the like. The compounds described herein may be prepared, e.g., in crystalline form, and may be
solvated. Suitable solvates include pharmaceutically acceptable solvates and further include both
stoichiometric solvates and non-stoichiometric solvates. In certain instances, the solvate will be capable
of isolation, for example, when one or more solvent molecules are incorporated in the crystal lattice of
a crystalline solid. “Solvate” encompasses both solution-phase and isolable solvates. Representative

solvates include hydrates, ethanolates, and methanolates.
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As used herein, unless otherwise indicated, the term “treating” means reversing, alleviating,
inhibiting the progress of, or preventing the disorder or condition to which such term applies, or one or
more symptoms of such disorder or condition. The term “treatment”, unless otherwise indicated, refers
to the act of treating as “treating as defined immediately above.

As used herein, the term "effective amount" or "therapeutically effective amount" refers to that
amount of a compound or combination of compounds that is sufficient to effect the intended
application including, but not limited to, disease treatment. A therapeutically effective amount may
vary depending upon the intended application (in vitro or in vivo), or the subject and disease condition
being treated (e.g., the weight, age and gender of the subject), the severity of the disease condition, the
manner of administration, etc. which can readily be determined by one of ordinary skill in the art. The
term also applies to a dose that will induce a particular response in target cells (e.g., the reduction of
platelet adhesion and/or cell migration). The specific dose will vary depending on the particular
compounds chosen, the dosing regimens to be followed, whether the compound is administered in
combination with other compounds, timing of administration, the tissue to which it is administered, and
the physical delivery system in which the compound is carried.

CRYSTALLINE FORM OF ABT-301

In an embodiment, the present invention provides a crystalline form of (E)-N-hydroxy-3-(1-

(phenylsulfonyl)indolin-5-yl)acrylamide (ABT-301, represented by Formula I).

o
&
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‘ (Formula I)

ABT-301 (previously known as MPTOE028) is a novel N-hydroxyacrylamide derived HDAC
inhibitor, of which the crystalline form comprises Type A form (Also simply referred to as “Type A”
below) and/ or Type B form (Also simply referred to as “Type B” below).

Type A form is hydrate, which is characterized by an X-ray powder diffraction pattern
comprising peaks at 26 values selected from the group consisting of 9.6°+0.2°, 15.1°+0.2°, 15.7°+0.2°,
16.7°£0.2°, 18.4°£0.2°, 19.0°+0.2° and 20.4°+0.2°. Preferably, Type A form is characterized by an X-
ray powder diffraction pattern comprising peaks at 26 values of 9.6°+0.2°, 15.1°£0.2°, 15.7°+0.2°,
16.7°£0.2°, 18.4°+0.2°, 19.0°£0.2° and 20.4°+0.2°. In another embodiment, Type A form is

characterized by an X-ray powder diffraction pattern further comprising peaks at 20 value selected
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from the group consisting of 10.2°+0.2°, 11.840.2°, 17.4°+0.2°, 21.3°+0.2° and 21.9°+0.2°. More
preferably, Type A form is characterized by an X-ray powder diffraction pattern further comprising
peaks at 20 value of 10.2°+0.2°, 11.8+0.2°, 17.4°+0.2°, 21.3°+0.2° and 21.9°+0.2°.

Type B form is anhydrate, which is characterized by an X-ray powder diffraction pattern
comprising peaks at 26 values selected from the group consisting of 15.7°+0.2°, 16.6°+0.2°, 20.1°+0.2°
and 24.1°+0.2°. Preferably, Type B form is characterized by an X-ray powder diffraction pattern
16.6°+0.2°, 20.1°+0.2° and 24.1°£0.2°. In another

>

comprising peaks at 20 values of 15.7°+0.2°
embodiment, Type B form is characterized by an X-ray powder diffraction pattern further comprising
peaks at 20 value of 12.5°+0.2° and/ or 21.7+£0.2°. More preferably, Type B form is characterized by an
X-ray powder diffraction pattern further comprising peaks at 26 value of 12.5°+0.2° and 21.7+0.2°.

It is known in the art that an X-ray powder diffraction (XRPD) pattern may be obtained with
one or more measurement errors depending on measurement conditions (such as equipment, sample
preparation or instrument used). In particular, it is generally known that intensities in an X-ray powder
diffraction pattern may vary depending on measurement conditions and sample preparation. For
example, persons skilled in the art of X-ray powder diffraction realize that the relative intensities of
peaks may vary according to the orientation of the sample under test and based on the type and settings
of the instrument used. The skilled person also realize that the position of reflections can be affected by
the precise height at which the sample sits in the diffractometer, the sample's surface planarity, and the
zero calibration of the diffractometer. Hence a person skilled in the art will appreciate that the
diffraction pattern data presented herein is not to be construed as absolute and any crystalline form that
provides a power diffraction pattern substantially the same as those disclosed herein fall within the
scope of the present disclosure. For further information, see Jenkins and Snyder, Introduction to X-Ray
Powder Diffractotmetry, John Wiley & Sons, 1996.

In an embodiment, the crystalline form provided herein has a melting point temperature of 125
to 132°C; more particularly, said melting point temperature is, for example, 125, 125.5, 126, 126.5,
127, 127.5, 128, 128.5, 129, 129.5, 130, 130.5, 131, 131.5, or 132°C. In each of the foregoing
embodiment, the melting point temperature characterizing the crystalline form of the present invention
is analyzed by differential scanning calorimetry (DSC), including modulated differential scanning
calorimetry or temperature-modulated differential scanning calorimetry.

In an embodiment, Type A form has a TGA weight loss of 2 to 4% when heated to a
temperature of 100 to 150°C. For example, said TGA weight loss is 2, 2.5, 3, 3.5 or 4%. In an
embodiment, Type B form has a TGA weight loss of 0.7 to 0.8% when heated to a temperature of 150
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to 170°C. For example, said TGA weight loss is 0.7, 0.75 or 0.8%.

In an embodiment, Type A form has a water uptake of 0.13 to 0.14% at 25°C/ 80%RH. For
example, said water uptake is 0.13, 0.135 or 0.14%. In an embodiment, Type B form has a water uptake
0f 0.103 to 0.109% at 25°C/ 80%RH. For example, said water uptake is 0.103, 0.105, 0.107 or 0.109%.

In another aspect, the present invention provides an intermediate for preparing Type A form or
Type B form, wherein the intermediate is a solvate of ABT-301. In a preferable embodiment, the
solvate comprises IPA solvate, acetone solvate, ACN solvate, MeOH solvate, NMP solvate, THF
solvate, EtOAc solvate, DMAc solvate, EtOH solvate, DCM solvate, DMSO solvate, 1-4-Dioxane
solvate or MIBK solvate. In some embodiments, the intermediate may be prepared by using Type A as
a starting material, dissolving it in the different solvents and the final form was obtained from the clear
solution. In some embodiments, Type A form or Type B form can be obtained from the intermediate.

PHARMACEUTICAL COMPOSITION

In an embodiment, the present invention provides a pharmaceutical composition comprising the
crystalline form provided herein. More specifically, said pharmaceutical composition is a HDAC
inhibitor. Where desired, the pharmaceutical compositions contain a surfactant and an oil. In some
embodiments, the surfactant is polysrobate 80 and the oil is castor oil.

In some embodiments, the pharmaceutical composition comprises a plasticizer. Preferably, the
plasticizer is propylene glycol. In some embodiment, the pharmaceutical composition comprises a
pharmaceutically acceptable salt thereof, and one or more pharmaceutically acceptable excipients,
carriers, including inert solid diluents and fillers, diluents, permeation enhancers, solubilizers, or
adjuvants.

In another aspect, the present invention provides a capsule comprising said pharmaceutical
composition. Preferably, the capsule is encapsulated in a gelatin shell. Further, the capsule provided
herein comprises from 25 to 100 mg of the crystalline form of ABT-301; more particularly, the amount
of said crystalline form is, for example, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 100
mg. In an preferred embodiment, the capsule provided herein comprises 50 mg of the crystalline form
of ABT-301.

Pharmaceutical compositions of the invention suitable for oral administration can be presented
as discrete dosage forms, such as capsules, sachets, or tablets, or liquids or aerosol sprays each
containing a predetermined amount of an active ingredient as a powder or in granules, a solution, or a
suspension in an aqueous or non-aqueous liquid, an oil-in-water emulsion, or a water-in-oil emulsion.

Pharmaceutical compositions of the invention also include powder for reconstitution, powders for oral
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consumptions, bottles (such as powder or liquid in bottle), orally dissolving films, lozenges, pastes,
tubes, gums, and packs. Such dosage forms can be prepared by any of the methods of pharmacy, but all
methods include the step of bringing the active ingredient(s) into association with the carrier, which
constitutes one or more necessary ingredients. In general, the compositions are prepared by uniformly
and intimately admixing the active ingredient(s) with liquid carriers or finely divided solid carriers or
both, and then, if necessary, shaping the product into the desired presentation.

METHOD OF TREATMENT

The present invention provides a method of treating cancer, comprising administering to a
patient in need thereof a therapeutically effective amount of the crystalline form of ABT-301 free base.

In some embodiments, the crystalline form of ABT-301 administered is a HDAC inhibitor.

In selected embodiments, the crystalline form of ABT-301 is administered in a single dose. A
single dose of the crystalline form of ABT-301 may also be used for treatment of an acute condition. In
selected embodiments, the crystalline form of ABT-301 is administered in multiple doses. Dosing may
be about once, twice, three times, four times, five times, six times, or more than six times per day.
Preferably, the crystalline form of ABT-301 is administered once per day. Dosing may be about once a
month, once every two weeks, once a week, or once every other day. In some embodiments, the
duration between the first dose and last dose of the multiple doses is about 1-1.5 months. In other
embodiments, the crystalline form of ABT-301 is administered one or more times. For example, the
crystalline form of ABT-301 is administered once for a full course of treatment. The crystalline form of
ABT-301 is administered about once per day to about 6 times per day. In another embodiment the
administration of the crystalline form of ABT-301, continues for less than about 7 days. In yet another
embodiment the administration continues for more than about 6, 10, 14, 28 days, two months, six
months, or one year. In some cases, continuous dosing is achieved and maintained as long as necessary.

In some embodiments, the crystalline form of ABT-301 is administered by any suitable route,
such as but not limited to by enteral, oral, nasal, parenteral (for example, intratumoral, intramuscular,
intravenous, intraarticular, intraarterial, subcutaneous, intraperitoneal, intracerebral, intrasynovial,
intrastemal, intracerebroventricular or intrathecal injection), or transmucosal administration. Preferably,
the crystalline form of ABT-301 is administered by oral.

Further, according to the method of the present invention, wherein the cancer includes both
solid and haematological tumours of various organs. In some embodiments, the cancer is pancreatic
cancer, bladder cancer, colorectal cancer, breast cancer (such as metastatic breast cancer), prostate

cancer (such as androgen-dependent and androgen-independent prostate cancer), renal cancer (such as
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metastatic renal cell carcinoma), hepatocellular cancer, lung cancer (such as bronchioloalveolar
carcinoma (BAC), and adenocarcinoma of the lung), non-small cell lung cancer (NSCLC), ovarian
cancer (such as progressive epithelial or primary peritoneal cancer), cervix cancer, gastric cancer,
esophageal cancer, neuroendocrine cancer (such as metastatic neuroendocrine tumors), bone cancer,
head and neck cancer (such as squamous cell carcinoma of the head and neck), melanoma, or brain
tumors (such as glioma, anaplastic oligodendroglioma, adult glioblastoma multiforme, and adult
anaplastic astrocytoma). Wherein the fibrosis is lung fibrosis, liver fibrosis, skin fibrosis or renal
fibrosis.

Although the numerical ranges and parameters used to define the present invention are
approximate values, the relevant values in the specific embodiments have been presented as accurately
as possible. However, any numerical value inevitably contains standard deviations due to individual
test methods. Here, "about" generally means that the actual value is within plus or minus 10%, 5%, 1%,
or 0.5% of a specific value or range. Or, the term "about" means that the actual value falls within the
acceptable standard error of the average value, which is determined by those with ordinary knowledge
in the field to which the present invention belongs. Therefore, unless otherwise stated to the contrary,
the numerical parameters disclosed in this specification and the accompanying patent application are
approximate values and can be changed as required. At least these numerical parameters should be
understood as the indicated significant digits and the values obtained by applying the general rounding
method.

EXAMPLES

In this section, the contents of the present invention will be described in detail through the
following examples. These examples are for illustration only, and those skilled in the art can easily
think of various modifications and changes. As such, various embodiments of the present invention will
be described in detail below, while the invention is not limited to said various embodiments listed in
this specification.

Example 1
Preparation of ABT-301 compound

ABT-301 compound can be synthesized/ prepared via any suitable methods known in the art,

such as the routes and methods disclosed in the U.S Patent No. US 8,846,748 B2.
Example 2
Physical characterization of crystalline forms of ABT-301

L Polymorph screening for ABT-301

10
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Using ABT-301 Type A (Sample name: ABT-301, CP ID: 826543-01-A) as starting material, a

total of 100 polymorph screening experiments were performed, using methods of vapor-solution

diffusion, vapor-solid diffusion, slow evaporation, slurry (RT and 50°C), temperature cycling, slow

cooling, anti-solvent addition and grinding.

Based on the characterization results and further

experiments, a total of eighteen polymorphs were obtained, which were characterized by X-ray powder

diffraction (XRPD), thermo gravimetric analysis (TGA), differential scanning calorimetry (DSC) and

1H solution nuclear magnetic resonance (1H NMR). Type A was postulated to be a hydrate, Type B was
postulated to be an anhydrate, Type C/D/E/F/G/H/I/J/K/L/M/N/O/R were postulated to be solvates, and

Type P/Q were unidentified due to form conversion after drying. The characterization results of

polymorphs were summarized in Table 1 and the XRPD results were displayed from Figure 1 to Figure

2
J.
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1L The characterization results of Type A

XRPD pattern in Figure 4 showed the starting material as received was crystalline.
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material was named as Type A. The TGA/DSC curves of starting material were displayed in Figure 5,
which showed a weight loss of 3.77% at up to 150°C and two endotherms at 118.7°C and 125.5°C
(peak) with one exotherm at 166.1°C (peak). The '"H NMR result was listed in Figure 6. Approximate
solubility of starting material was determined in 20 solvents at RT. Approximately 2 mg of sample was
added into a 3-mL glass vial. Solvents in Table 2 were then added stepwise into the vials until the solids
were dissolved visually or a total volume of 2 mL was reached. Solubility results summarized in Table

2 were used to guide the solvent selection in screening experiment design.

Table 2
Solvent Selability (mgimi.} Salvent Solubility (mg/ml)
MeOR 2008400 La-Bioxae ESRIZN SR
B 5581t ACN NERES DAY
A 24850 CHE S<ia
Avetong R HRY DOM [RES WY
MIBK 2ABND n-Heptane S«Lad
Eidac EAUSSRY Toliene S0
P St DMAe Rr40
MIBE S<idl DMRQ S>44.0
THE NESERH NMP NESHRY
I-MeTHE 2028150 HO Sx1.g

In order to investigate the TGA weight loss and DSC signals, heating experiment was
performed for Type A. The results were displayed in Figure 7. XRPD results showed that no form
change was observed after heated to 100°C and cooled to RT, which converted to a new form, named as
Type B, after heated to 122°C/130°C and cooled to RT. Melting with changed color was observed after
heated to 180°C and cooled to RT, and thus no XRPD test was performed. After heated to 100°C, TGA
result (Figure 8) showed a weight loss of 2.87% at up to 150°C, which showed no significant change
for Type A before and after heating.

Variable temperature XRPD (VT-XRPD) results (from Figure 9 to Figure 12) showed that no
form change for Type A was observed after N2 purge for 20 min, and an extra peak was obtained after
heated to 90, 95 and 100°C under N2 purge, which almost converted to Type B after heated to 102 and
104°C under Nz purge. The sample converted to Type B after heated to 106, 108, 110, 112, 114, 116,
118, 120, 125 and 130°C under N2 purge (The peak shift at high temperature was postulated to be due
to the thermal expansion of crystal lattice with the increased temperature), and no form change was

observed for Type B after cooled to 30°C under N2 purge. Combined with the TGA weight loss and
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form change during heating, Type A was postulated to be a hydrate. DVS result (Figure 13) showed a
water uptake of 0.1396% was observed at 25°C/80%RH. XRPD result (Figure 14) showed that no form
change was observed after DVS test.

III.  The characterization results of Type B

Type B (826543-03-A2) was obtained by heating Type A to 122°C followed by cooling to RT.
The XRPD pattern was displayed in Figure 15. The TGA/DSC results were displayed in Figure 16,
which showed a weight loss of 0.94% at up to 150°C and one exotherm at 166.0°C (peak). 'H NMR
result was listed in Figure 17. Due to the small TGA weight loss, Type B was postulated to be an
anhydrate.

Type B was attempted to be re-prepared on ~300 mg scale via slurry for further study. Type B
(826543-22-A) was obtained by slurry of ~345 mg Type A in MTBE at 50°C for 2 days followed by
vacuum drying at RT for 1 day. (325 mg Type B was obtained and the yield was 94%) The XRPD
pattern of Type B (826543-22-A) was shown in Figure 18. The TGA/DSC curves were displayed in
Figure 19, which showed a weight loss of 0.74% at up to 150°C and one exotherm at 166.2°C (peak).
The '"H NMR result in Figure 20 showed no residual MTBE was detected. DVS result (Figure 21)
showed a water uptake of 0.1039% was observed at 25°C/80%RH. XRPD result (Figure 22) showed
that no form change was observed after DVS test.

IV.  Inter-conversion relationship study

In order to investigate the inter-conversion relationship, competitive slurry experiments were
performed for Type A and Type B in MIBK, 2-MeTHF, n-Heptane and Toluene at RT or 50°C and in
Acetone and Acetone/H20 system with different water activities at RT. Around 10~20 mg Type A was
weighed into 1.0 mL solvent for slurry at RT/50°C. The suspension samples were filtered, and the
filtrate were transferred into each HPLC vial containing ~10 mg of Type A/B. Then the samples were
stirred at RT/50°C. The results were summarized in Table 3, and the XRPD results were displayed from
Figure 23 to Figure 25. The results showing Type B was obtained in MIBK, 2-MeTHF, n-Heptane and
Toluene at 50°C. Solvate Type O was obtained in MIBK at RT, and a mixture of Type B and a meta-
stable form Type P was obtained in 2-MeTHF at RT. Another solvate Type D was obtained in Acetone
and Acetone/H20 system with different water activities (aw 0.2~0.8) at RT.

13
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Table 3
Starting materiat Expt. ID Selvent {viv} Temp, Time Result
B26543-24-A MIBK RT  Zdays  TypeQ
R26543-24-A2 MIBK 30 € 2days Type B
{26343-24-B1 Z-MeTHE RYT  2days  Type B+P
8263432482 2-MeTHE 30T Zdays Type B
Type A » 8265432742 n-Heptane 30 ¢ Zdays Type B
iblf&fj&ig-»\} 2782 Tohwene 30 € 8days Type B
{R26543-22-4)  B26343-34-41 Acetone {a,~0} RT  2daws Type D

826343-34-A42  AcetoneH:0 (986: 14, 4 0.3) RY I day Type D
826543-34-A3 Acetone’H,0 {955, 3~ 04} RT 1 day Type D2
826543-34-a4  Acetone/H:0 (887143 a0 RT 1 day Type D

K26543-34-A3  Acetono 0 605395, &-0.8)  RT  lday  TypeD

Based on the results of competitive slurry, additional competitive slurry experiments were
performed. Around 10 mg Type A was weighed into each solvent followed by slurry at RT with
molecular sieve. The suspension samples were filtered, and the filtrate were transferred into each HPLC
vial containing ~10 mg of Type A and Type B. Then the samples were stirred at RT with or without
molecular sieve. After the competitive slurry, the suspension samples were filtered, and KF test was
performed for the filtrate. The results were summarized in Table 4, and the XRPD results were
displayed from Figure 26 to Figure 28. The results showed Type A was obtained at RT in H20. Type B
was obtained in n-Heptane and Toluene at RT with molecular sieve for 2 days, and Type A was
obtained in n-Heptane and Toluene at RT without molecular sieve for 1 day. KF test was performed for
the filtrates after competitive slurry, and the results showed lower water content with molecular sieve,
in which Type B was obtained. The results showed the inter-conversion relationship between Type A

and Type B was related to the water content.

Table 4
Stsrting Expt. 1D b . - ) K¥ Water
materisd {826343-) Selvent Temp. Time Result {water content)  activiey™
34-Ah H RT tday  Type A -

Type A 35-A1% p-Heptsme  RT 2days Type B Q0003 wi% 8.02
826343-Gi~AY " ] - N S A . ;
(8"6.{4" O.i A 354 an-Heptane  RY Pday  Typed 00049 wi% 029

Dype B : K .

{826343-22-4)  35-BI* Toluene RT  2days TypeB 00072 wi% NS
35-B2¥ Tohuene RT  fday TypeAd G250 wil .32

* Shurry with molecular sieve.
solecular sieve

Aty was caleulated by software COSMOlogic based on KF resuliz. Since water is
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Another solvent system t-Butanol/H20 was used for additional competitive slurry experiments.
Around 10 mg Type A was weighed into 1.0 mL solvent for slurry in t-Butanol and t-Butanol/H20 with
different water contents at RT. The suspension samples were filtered, and the filtrate were transferred
into each HPLC vial containing ~10 mg of Type A/B. Then the samples were stirred at RT. After the
competitive slurry, the suspension samples were filtered, and KF test was performed for the filtrate.
Water activity was calculated based on the KF results using software COSMOIlogic. The results were
summarized in Table 5, and the XRPD results were displayed in Figure 29 and Figure 30. The results
showed that Type B was obtained with water activity <0.17, and Type A was obtained with water
activity >0.37 at RT.

Table 5

Starting Expt. ID KF (water  Water

material {826543-) content}  activity®
S0-Ad -Butanol® RY Pday  Type B 0.60066% Q.06

i-ButinolfH:0

Solvent (v/v} Temp. Time Resalt

sial gy R dy TypeB  18264% 0.7
(m:i\‘i(}\“ 51-A2 ‘%ﬁ;;‘{’;‘fim RT  lday  Teped  46358% 037
mfj;’zgw 40-Al ”’g;{i‘“g;“ RT  3davs TypeA  I820%  0.56
C spar ”i‘ﬁgg"ig” RT  3dave TypeA 1L778§% Q71

agoay  PBEERUELOpr g rn 184285% 0

{RES:1213
*The water activity was caleslated by software COSMOlogie based on KE renlts.
¥ In order o obtain kow water activity, tButanol wis wsed from a new bottle with lower water content.

Based on the above results, the inter-conversion relationship between Type A and Type B were
related to the water content (or water activity) and temperature. Therefore, it was suggested to perform
further evaluation (e.g. solid stability) for both forms, and then select a lead form for further
development. Additionally, since many solvates were observed for this compound, it was suggested to

pay attention to the solvent selection during further crystallization process study.
Methods

Solvents used

The solvent abbreviations are listed in Table 6.
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Table 6
Abbrevigtion Selvent Abbrevigtion Selvent

MeOH Metwnol THY Tetrahydrofimm
ErsH Etanel 2-ARTHF 2-MetwvhetrabydroBfoan
PA Isopropy! aloobol DO Dichloroinethane
MIBR -Nethyi-2-pentanone ACN Agetonitiile
EiOsc Eilryl aceinte SO Dinmthyisutivuide
PAe Tsopropy] acetate N N-Dipet]
MTBE Methyl rert-bueyd ety NAP -Mathyl-2praradidone

Polymorph screening

A total of 100 polymorph screening experiments were performed using different crystallization

or solid transformation methods. The methods utilized and results were summarized in Table 7.

Table 7
Method Exszgk‘fm . Result
Vapor-solution diffasion 14 Type ADFGHM Amorphous
Vapor-solid ditfusion 12 Type AR
Slow evaporation & Type DAEFHEIN
Shary at RY i7 Type AW
Somy st 30 © 12 Tepe AB
Ternperature eycling it Type ABCDERGYIKA
Sk cooling & Type A
Anti-sobvent addiion 20 Type MBFEFFACBACDAF Amarphous

Grinding 2 Amorphous

Type ABCTYRF G TIRLAM N AR QDI
Arorphous

Total o

Vapor-solution diffusion

Vapor-solution diffusion experiments were conducted under 14 different conditions.
Approximately 20 mg of starting material (826543-01-A) was dissolved in 0.5~1.0 mL of appropriate
solvent to obtain a clear solution in a 3-mL vial, and filtered to a new vial (0.45 um, PTFE). This
solution was then placed into a 20-mL vial with 3 mL of volatile solvent. The 20-mL vial was sealed
with a cap and kept at RT allowing sufficient time for organic vapor to interact with the solution. The
solids were isolated for XRPD analysis.

Vapor-solid diffusion

Vapor-solid diffusion experiments were conducted using 12 different solvents. Approximately
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20 mg of starting material (826543-01-A) was weighed into a 3-mL vial, which was placed into a 20-
mL vial with 3 mL of volatile solvent. The 20-mL vial was sealed with a cap and kept at RT for 7 days
allowing solvent vapor to interact with sample.

Slow evaporation

Slow evaporation experiments were performed under 6 conditions. 20 mg of starting material
(826543-01-A) was dissolved in 1.0~2.0 mL of solvent in a 3-mL glass vial. The resulting solution was
subjected to slow evaporation at RT with vials sealed and poked with 4 pinholes.

Slurry at RT

About 20 mg of starting material (826543-05-A) was suspended in 0.5 mL of solvent in an
HPLC glass vial. After the suspension was stirred magnetically (1000 rpm) at RT for 3 days, the
remaining solids were centrifuged for XRPD analysis.

Slurry at 50°C

About 20 mg of starting material (826543-01-A) was suspended in 0.5 mL of solvent in an
HPLC glass vial. After the suspension was stirred (1000 rpm) at S0°C for 4 days, the remaining solids
were centrifuged for XRPD analysis.

Temperature cycling

About 20 mg of starting material (826543-01-A) was suspended in 0.5 mL of solvent in an
HPLC glass vial. After heating-cooling (50°C~5°C, 0.1°C/min) was performed for the suspension for 2
cycles, the remaining solids were centrifuged for XRPD analysis.

Slow cooling

Slow cooling experiments were conducted in 6 solvent systems. 20 mg of starting material
(826543- 01-A) was suspended in 1.0~2.0 mL of solvent in a 3-mL glass vial at RT. The suspension
was then heated to 50°C, equilibrated for 2 hrs and filtered to a new vial (0.45 um, PTFE). Filtrates
were slowly cooled down to 5°C at a rate of 0.1°C/min. The obtained solids were kept isothermal at 5°C
and then solids were tested by XRPD.

Anti-solvent addition

A total of 20 anti-solvent addition experiments were carried out. About 20 mg of starting
material (826543-01-A) was dissolved in 0.6~1.2 mL solvent to obtain a clear solution, filtered the
solution to a new vial (0.45 um, PTFE) if the solids were not dissolved, and the solution was
magnetically stirred (~1000 rpm) followed by addition of anti-solvent until precipitate appeared or the
total amount of anti-solvent reached 10.0 mL. The samples without precipitate were transferred to

slurry at 5°C and then transferred to slurry at -20°C. The clear samples were transferred to RT for
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evaporation. The solids were isolated for XRPD analysis.

Grinding

Grinding experiments were performed with or without solvent addition. Approximate 20 mg of
starting material (826543-01-A) was weighed into the mortar. 20 uL solvent was added into the mortar.
The solids were grinded for 3~5 min. The solids were isolated for XRPD analysis.

XRPD

For XRPD analysis, PANalytical X-ray powder diffract meters were used. The XRPD

parameters used are listed in Table 8.

Table 8
Parametars X' Pertd or Kmpyrean Empyrean (VI-XRPD)
Qu, Koz Cu, K
rutensity ratto Ko2&Kal: .50 intensity ratic Ke2/Knd: 0.50
X-Ray tube seiting 43KV, 40 ;A 45 RV, 40 mA
Divergence st 1R® 18”
Scan made Continuous Contimzous
Scan range {28 34 340
Step size (2879 36.7 178
Scun step thine {8} (.0263 {.0167
Test thme About 5 min About 10 min

TGA and DSC
TGA data were collected using TA Discovery 5500 TGA from TA Instruments. DSC was
performed using TA Discovery 2500 DSC and TA Discovery DSC250 from TA Instruments. Detailed

parameters used are listed in Table 9.

Table 9
Parameters TGA BSC
Method Ramp Ramp
Sample pan Ahwdman, open Ahuninum, crimped/open
Temperahurs RT- Targel temperators 2§ - Target toroperature
Heating rafe 10 Chmine 13 Chmin
Purge gas N2 Na

Solution NMR
Solution NMR was collected on Bruker 400M NMR Spectrometer using DMSO-ds and MeOD.
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DVS

DVS was measured via a SMS (Surface Measurement Systems) DVS Intrinsic or Intrinsic Plus.
The relative humidity at 25°C were calibrated against deliquescence point of LiCl, Mg(NO3)z and KCl.
The DVS test parameters are listed in Table 10.

Table 10
Parameters Values
Tomperatiwe 230
Saople size 10-20 mg
Gas and flow rate Nz, 200 mlimin
dmddi 0.002%min
Mindav'dt stabidity duration 0 min
Max. equilibrium time 180 min
RH range (% RH-98% R¥

107 (907 RT-0% RH-90% RH)

RH siep size 5% (95% RE-90% R and 90% RE-93% RH)

Karl Fishcher (KF)

The instrument (Metrohm 870 KF Titrinoplus) is calibrated using purified water and the
titration reagent is Hydranal® R-Composite 5 provided by Sigma-aldrich. Methanol (HPLC grade) is
used to dissolve samples.

Example 3
Single crystal structure determination for ABT-301 Type A and B

In the Example 2, Type A and Type B were identified to be a hydrate and an anhydrate,
respectively. For the further study, this single crystal study is to further investigate the single crystal
structure of Type A and Type B through single crystal growth and single crystal X-ray diffraction
(SCXRD) analysis.

L Single Crystal Growth

The single crystal sample (CP ID: 826543-04-A9) of ABT-301 Type A was obtained from
liquid-vapor diffusion experiment system (solvent:1,4-Dioxane; anti-solvent: Toluene) in the previous
polymorph screening study. The growth experiment details are elaborated below:

20.4 mg ABT-301 Type A starting material was weighed into a 3 mL glass vial with the addition
of 1.0 mL 1,4-dioxane to make a sample solution. The glass vial was enclosed in a 20 mL glass vial
prefilled with 3 mL toluene (as an anti-solvent) to perform liquid-vapor diffusion at room temperature.
After 6 day’s evaporation, plank-like single crystals was obtained, as shown in Figure 31. The single

crystal was then characterized by XRPD. XRPD patterns overlay (Figure 32) indicated that the
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experimental XRPD of the obtained single crystal is consistent with that of the ABT-301 Type A
reference (CP ID: 826543-01-A).

The single crystal sample (CP ID: 826543-07-A7) of ABT-301 Type B was obtained from 80°C
slow evaporation experiment system. The growth experiment details are elaborated below:

To a 3 mL glass vial were added 5.1 mg ABT-301 Type B sample (CP ID: 826543-39-A) and
0.5 mL acetone. Ultrasonication was applied to accelerate the dissolution of the solid sample, after
which the sample suspension was filtered with syringe and syringe filter (0.45 pm PTFE filter
membrane). The filtrate was transferred to a clean 4 mL shell vial. The vial was then sealed by ta cap
and placed in the 80°C biochemical incubator. The acetone of the sample solution evaporated slowly at
80°C. After 7 day’s evaporation, plank-like single crystals (CP ID: 8268115-07-A7) was obtained, as
shown in Figure 33. The single crystal was then characterized by XRPD. XRPD patterns overlay
(Figure 34) indicated that the experimental XRPD of the obtained single crystal is consistent with that
of ABT-301 Type B reference (CP ID: 826543-03-A2).

1L Single Crystal Structure Determination

Single Crystal Structure of Type A

A single crystal of Type A with suitable size and good diffraction quality was cut out and
selected from the obtained crystal sample (CP ID: 826543-04-A9) and characterized by single-crystal
X-ray diffraction. The single crystal belonged to monoclinic crystal system and the space group was
P2i/c. The unit cell dimensions were determined as {a = 14.68420(10) A, b = 44.7093(3) A, ¢ =
10.46470(10) A, «=90°, #=102.5980(10) °, y =90 °, V = 6704.88(9)}.

Other crystallographic data and the refinement parameters are listed in Table 11. As shown in
Figure 35, the asymmetric unit of the single crystal structure was comprised of four independent ABT-
301 molecules and two water molecules, which indicated the single crystal was a hemi-hydrate (the

molar ratio of the API/water is 2:1).
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Table 11
Sample ID SN U4-AR
Empirivat formade CotheNaths « 8 3
Farmuls weight 318338
Teonywrature BONIO K

Oo= 134188 &)

donncliwe, B2

Wavelength Ca'&s

Crvatal systein, space growp

Unit ool dimenvions

Yahaue

A, Caloniated density

Absorption cocintent 1967 mag?
FLaa8y LG

Lrysiad size

2 Theta range for dats collectian

Limiting flieas

Retleesiuns vollented Dintependent veflvotivns

Refinement method

Cuospleteness

Traty S yostrabgs ¢ aranaers

Gundness-oi-fif on £ 1.038
Final R fadices {12 2dgmadly & = LT R = 0133
Final R indices {all data] W5 = QO wRy = 8273

Largest Qi peak aud hole

Single Crystal Structure of Type B

A single crystal of suitable size and good diffraction quality was cut out and selected from the
obtained Type B single crystal sample (CP ID: 8268115-07-A7) and characterized by single-crystal X-
ray diffraction. The structure of the single crystal was determined successfully. The crystal system of
the single crystal belonged to orthorhombic crystal system and P212121 space group. The unit cell
dimensions were determined as {a =8.13110(10) A, 5 =9.21070(10) A, ¢ =42.5238(3) A, a=90°, B =
90° »=90°, }J'=13184.74(6) A3}. Other crystallographic data and the refinement parameters are listed
in Table 12. As shown in Figure 36, the asymmetric unit of the Type B single crystal structure was
comprised of two independent ABT-301 molecules without any water or other solvent molecules,

which confirmed that Type B crystal was anhydrate.
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Table 12

PCT/US2024/035610

Sunphe I

Empirival formuds

Forawmia waight

Tonrperaure

Wavelength RN

{ryetal svstony, spige group

Lindt oolf disnensions

Yelume

Zy Cadvadated deasity

Afwerption orefficlent 3T

F{HG

rvetal sie

3 Theta range for data adhetion

Lamiting indkes

Refleotione cadloctedfndependent refloctions

Refinenont methnd

nsares i F

Crmpleteasss

s { restraims § parameiors

Cooduess-ol it sn £

Fiual X indices §{ 2 Ivigmadhy
3 3 :

= AT

Finsed & fndices (sl dats}

= TN

Larrgest G, poak and helde

Fiack parameter TR

Methods

Single crystal diffraction data collection

The suitable single crystals with suitable size and good diffraction quality were cut out and
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selected from the obtained single crystals and wrapped with Paratone-N (an oil based cryoprotectant).
The selected single crystal was mounted on a Cryoloop and fixed on the goniometer head with a
random orientation. The single crystal was immersed in a stream of nitrogen at 120 K. Preliminary
examination and data collection were performed on a Rigaku Xtal. AB Synergy R (Cu/Ka X-ray
radiation, A=1.54184A) diffractometer at 120 K.
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For the Type A single crystal sample (CP 1D:826543-04-A9), cell parameters and orientation
matrixes for data collection were retrieved and refined (T-vector algorithm) by CrysAlisPro (version:
1.171.42.89a) software using the setting angles of 77940 reflections in the range 1.9580° < 6 <
77.1750°. The data were collected to a minimum diffraction angle () of 1.976°and a maximum
diffraction angle (6) of 77.294°. The completeness of data collection is 99.63%. The mean I/c of the
collected data is 42.0 and the highest resolution is truncated at 0.79 A.

For the Type B single crystal sample (CP ID:8268115-07-A7), cell parameters and orientation
matrixes for data collection were retrieved and refined (T-vector algorithm) by CrysAlisPro (version:
1.171.42.89a) software using the setting angles of 15573 reflections in the range 4.1250° < 6 <
77.0180°. The data were collected to a minimum diffraction angle (6) of 2.078° and a maximum
diffraction angle (0) of 77.260°. The completeness of data collection is 100.00%. The mean I/c of the
collected data is 43.0 and the highest resolution is truncated at 0.79 A.

Single crystal diffraction data reduction

Frames were integrated with CrysAlisPro (version: 1.171.42.89a). Lorentz and polarization
corrections were applied to the data.

For the Type A single crystal sample (CP ID:826543-04-A9), a total of 151407 reflections in the
range 1.976° < 0 < 77.294° were collected, of which 14167 were unique. An empirical absorption
correction was performed using CrysAlisPro (version: 1.171.42.89a) using spherical harmonicsas
implemented in SCALE3 ABSPACK. The absorption coefficient p of this material is 1.962 mm'! at this
wavelength (1=1.54184 A) and the minimum and maximum transmissions are 0.81852 and 1.00000,
respectively. Intensities of equivalent reflections were averaged. The average agreement factor of all
equivalent reflections (Rint) was 5.47% based on intensity.

For the Type B single crystal sample (CP ID:8268115-07-A7), a total of 20012 reflections in the
range 2.078° < 0 < 77.260° were collected, of which 6540 were unique. An empirical absorption
correction was performed using CrysAlisPro (version: 1.171.42.89a) using spherical harmonicsas
implemented in SCALE3 ABSPACK. The absorption coefficient p of this material is 2.027 mm! at this
wavelength (1= 1.54184 A) and the minimum and maximum transmissions are 0.71191 and 1.00000,
respectively. Intensities of equivalent reflections were averaged. The average agreement factor of all
equivalent reflections (Rint) was 2.19% based on intensity.

Methods of single crystal structure solving and refinement

The two single crystal structures were solved in the space group P1 with the ShelXT (version:

2018/2) structure solution program using Intrinsic Phasing method and refined with ShelXL (Version
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2018/3) refinement package using full-matrix least-squares on F? contained in Olex2 (version:1.5). All
nonhydrogen atoms were refined anisotropically.

For the Type A single crystal sample (CP ID:826543-04-A9), hydrogen atoms were calculated
geometrically and refined using the riding model.

For the Type B single crystal sample (CP ID:8268115-07-A7), the nitrogen-bonding or
oxygenbonding hydrogen atoms were found from Fourier map, and refined isotropically and
positionally. Other hydrogen atoms were calculated geometrically and refined using the riding model.

Software for calculation of XRPD pattern

The calculated XRPD pattern was generated for Cu radiation using Mercury (version: 4.3.1)
program and the atomic coordinates, space group, and unit cell parameters from the single crystal
structure.

Software for single crystal structure visualization

The crystal structure representations were generated by Olex2 (version: 1.5) and Mercury
(version: 4.3.1). The thermal ellipsoids drawing was generated by ORTEP-III2 (version: 2014.1)
software.

Instruments and Parameters

The PLM images of obtained single crystal samples were captured using OLYMPUS SZX-7
stereoscopic microscope. The single crystal X-ray diffraction data were collected at 120 K with Rigaku
XtaLAB Synergy R (Cu/Ko, radiation, A = 1.54184 A) diffractometer. The XRPD data were collected
by PANalytical Empyrean X-ray diffractometer. The SCXRD instrument and the XRPD instrument

parameters are shown in Table 13 and Table 14, respectively.

Table 13
Insirament Rigake XL AR SvnengyR
Xoray sourens penarri 9;10.;'53%;,{@;& {ﬁ% XTP‘:{}: t}‘-\'n.az'cs:
. = (i 1541848 &3 25
Datacier Hypin S0UQC detentor
SHomiometer Faur-nircle Kapps Gonmnastay

Cryuaiream -8 Plass
(R0~ 300K §
Software package LrysAlsfn

Low Taeperaturs Davioss

24



WO 2025/006600 PCT/US2024/035610

Table 14
Insfrueent PaANzivod Rwmprresn
Modd Reffevtion mode
N-Riey waveleagh N
R P i“ BN
La/So hbensity wafio, 050
N-Ray tube setling S5 RV, d0wmd
Drvergence sht {4 5%
Svan maode Contmpous
Svan mage & YThata)
Cramting e
Toast B deavsd Adout 5 min
Example 4

Solid stability evaluation

Polymorph screening was performed in Example 2, hydrate Type A and anhydrate Type B were
discovered. The purpose of Example 4 is to perform evaluation for ABT-301 Type A and B to identify a
suitable crystalline form for further development. Based on the results of polymorph screening, the
inter-conversion relationship between Type A and Type B were related to the water content (or water
activity) and temperature. Therefore, the two forms were selected for solid stability evaluation to
identify a lead form for further development. Amorphous was also selected for evaluation as reference.

L The characterization results

The characterization results of Type A and Type B have been shown in Example 2. As for
amorphous, the re-preparation was performed via different methods, including grinding, rotary
evaporation, reverse anti-solvent addition and freeze drying. For example, amorphous re-preparation
was performed via rotary evaporation under the low ambient humidity (20%RH). Amorphous (826562-
02-A) was obtained by rotary evaporation of ~156 mg Type A (826543-01-A) in Acetone. XRPD result
(Figure 37) showed that amorphous was obtained. This sample was used for solid stability. TGA/mDSC
results were shown in Figure 38. TGA result showed a weight loss of 5.82% at up to 150°C. mDSC
result showed a glass transition temperature at 53.5°C (inflection temperature). DSC result (Figure 39)
showed two exotherms at 118.9 and 160.6°C (peak) were observed.

1L Solid Stability

Type A/B were stored under the conditions of 60°C, 25°C/60%RH, 25°C/92.5%RH and
40°C/75%RH for 1/2/4 weeks for solid stability evaluation. Amorphous was stored under the conditions
of 25°C/60%RH and 40°C/75%RH for 1/2/4 weeks for solid stability evaluation. The physical and
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chemical stability were evaluated by X-ray powder diffraction (XRPD), thermo gravimetric analysis
(TGA)/Karl Fischer (KF), differential scanning calorimetry (DSC)/modulated differential scanning
calorimetry (mDSC), high performance liquid chromatography (HPLC) purity and assay, respectively.
The results were summarized from Table 15 to Table 16. Solid stability results showed that no
form change, or obvious HPLC purity change were observed for both Type A and Type B after solid
stability for 4 weeks. Amorphous converted to Type A after solid stability evaluation and no obvious

HPLC purity change was observed after solid stability for 4 weeks.

Table 15
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Table 16
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Methods

XRPD, TGA, DSC and KF in this example are under the same conditions with those described
in Example 2.

PLM

PLM images were captured on Axio Lab. Al upright microscope, purchased from Carl Zeiss
German.

mDSC

Parameters for mDSC test are as below:
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Table 17
Parameters mDSC
Method Conventional MDSC
Sample pan Aheumm, cranped
Temperatare S30°0- Target temperaturs
3 °Cimn

Modulation temperavge amphioede +i- R

Maodulation 60 s

Purge gas N,

Freeze dryer

Freeze drying was performed on SCIENTZ-30FG/A freeze dryer.
HPLC/IC

Agilent 1260 were utilized and detailed chromatographic conditions are listed in Table 18.

Table 18
Parameters Agilent 1268 with VWD detector
Cib}imm Germm CLR FLOA 230246 won, § gm

A (1% HaPOs i HLyO
B MeUH
Time {(min} %B
0.0 35
Muobile phase
) 300 G
330 &
355 45
400 45
Rug time 3.0 min
Flow rate PO mi nun
Injection volune &ul
Detactor wavelenyth 300 nm
Colamn temperature 0
Sampler temperature RY
Dibluent ACNHO (11 v/

Furthermore, a long-term stability test and an accelerated stability test of Type A (in the form of
powder) are executed, and the results thereof are shown in Table 19 and Table 20, respectively. More
specifically, for the long-term stability test, the packaging and storage condition: package in double PE
bags with silica gel in an aluminum bag and in a paper drum; sample quantity: 0.6 g; temperature: 25 £

2 °C; % relative humidity: 60 = 5 %, frequency of analysis: 0, 1, 2, 3, 6, 9, 12, 18, 24, 36, 48 and 60
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months; duration: 60 months. As for the accelerated stability test, the packaging and storage condition:
package in double PE bags with silica gel in an aluminum bag and in a paper drum; sample quantity:
0.6 g; temperature: 40 = 2 °C; % relative humidity: 75 £ 5 %; frequency of analysis: 0, 1, 2, 3 and 6

months; duration: 6 months.
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Example S
Composition and stability study of ABT-301 capsules
L Formula
In this section, the stability of the crystalline form of ABT-301 as active pharmaceutical
ingredients (API) is tested from various aspects. First of all, a pharmaceutical composition, more
particularly, a capsule comprising 50mg of Type A form of ABT-301 as API is presented, and the

representative formula is shown in Table 21.

Table 21
Ingredient Unit Formula (mg) Y%ow/w
ABT-301 drug substance 50 5.882
Polysorbate 80 200 23.53
Propylene glycol 100 11.76
Polyoxyl (35) castor oil 500 58.82
Total Capsule Fill Weight 850 100
Gelatin 160 235 58.75
Glycerin 105 26.25
Titanium dioxide 25 0.615
Iron oxide black 02 0.05
Purified water 573 14.325
Total Capsule Shell Weight 400 100
Medium-chain Triglycerides q.s.”

*: ¢.s. stands for quantum satis. Medium-chain triglycerides can be removed during the process.
1L Manufacturing process
The manufacturing process of ABT-301 Capsules, 50 mg are briefly described as follows:

Step 1: preparation of gel mass

Charge purified water to a glue digester, then glycerin is slowly charged, and stir for about 10
minutes. Heat to 65°C under stirring, then charge gelatin 160 until the gelatin is melted. Start
vacuuming and maintain the vacuum pressure less than -0.06 MPa with stirring until the color of gel
becomes a brown solution. Sample for viscosity test.

Charge dispensed titanium dioxide, iron oxide black, and purified water to a suitable container

and homogenized using a homogenizer for about 25-30 minutes. Charge the mixture of titanium
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dioxide and iron oxide black suspension to the above glue digester during stirring, and vacuum to less
than -0.06 MPa. Sample for viscosity and loss on drying test. Keep the gelatin solution at 60°C.

Step 2: preparation of content mixture

Charge dispensed polyoxyl (35) castor oil, polysorbate 80, and propylene glycol to a jacketed
vessel and protect from light. Blend with stirring at about 50°C for about 25 minutes. Charge part of the
dispensed ABT-301 drug substance to part of the above heated solution and stir with homogenizer for
about 2-5 minutes. Repeat the above operations until all the dispensed ABT-301 drug substance is
homogenized. After standing overnight, sample for blend uniformity.

Step 3: encapsulation

Fill the content mixture from step 2 into capsule shells from step 1 using a soft capsule
machine. Use medium-chain triglycerides to lubricate the shells during encapsulation (refer to the
encapsulation parameters in Table 22). Samples for individual filling weight per soft capsule and

ribbon thickness test at appropriate intervals throughout the encapsulation operation.

Table 22
Encapsulation parameters Suggested value range
Mould speed 1.5 (1.3-3.0) rpm
Left/Right ribbon wheel 0.45 (0.4-1.0) rpm
Left/Right gelatin box temperature 60 (55-65) °C
Hopper temperature 42.0 (35-45)°C
Spray body (Injection) temperature 43.0 (35-45)°C
Refrigeration temperature 20 (18-22) °C
Tumbler drying time 1.5(0.5-3.0)h
Ribbon thickness 0.80 (0.70-0.90) mm

Step 4: Drying

Polish and shape the soft capsules in a rotary tumbler dryer for 1.5 hour at a temperature of 15-
25°C and humidity of less than 35%RH. Sample for hardness and loss on drying test.

Step 5: Packaging

ABT-301 capsules, 50 mg, are packaged in a 120 mL HDPE (high-density polyethylene) bottle,
containing two 1 g desiccants, about 5 c¢cm of pharma coil, then enclosed with a 38 mm PP
(polypropylene) cap, each bottle contains 35 capsules.

III.  Stability study
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In this section, the stability of the ABT-301 Capsules, 50 mg described above under long-term

storage condition (5+3°C) are examined, and the results thereof are shown in Table 23 and Table 24.

Table 23
it
N An oblong- An obloﬁg- An oﬁlong- An oblong-
Descrintion 2::1 i?;oncg(;lsgfgsg shaped and shaped and shaped and shaped and
P Ocay sule gray color soft | gray color soft | gray color soft | gray color soft
P capsule capsule capsule capsule
Assay 90.0% - 110.0% 100.6% 100.4% 99.3% 98.9%
MPTObeifjd‘mer 0.1% 0.11% 0.1% 0.09%
iV 0
D;%;Zift‘:“ In?g;i‘r‘iily “jé‘jf/:m 0.0% 0.02% 0.0% 0.03%
T"tagf‘(ﬁ,‘/m“es 0.3% 0.34% 0.5% 0.32%
~1. 0
Total Aerobic
%ﬁﬁ’é;‘l count | <100 cfug N/A N/A N/A
cfu/g
Microbial Limits ;F;:Satls(;ggl;}?fgs
Count (TYMC) < <100 cfu/g N/A N/A N/A
100 cfu/g
Escherichia coli: | Not present in N/A N/A N/A
Not present in 1g Ig
Table 24

An obloné-

(TAMC) < 1000
cfu/g

An oblone-shaped An oblong- An oblong- An oblong-
Descrintion | and era égolor Is)oft shaped and shaped and shaped and shaped and
P & cay sule gray color soft | gray color soft | gray color soft | gray color soft
P capsule capsule capsule capsule
Assay 90.0% - 110.0% 97.8% 102.9% 101.5% 99.5%
WToioisd‘mer 0.13% 0.12% 0.13% 0.13%
i 0
Degradation |Individual unknown
P?oducts impurity <0.4% 0.07% 0.19% 0.08% 0.11%
Tmai‘ﬁﬁ,}:’m'“ 0.4% 1.0% 0.51% 0.81%
Total Aerobic
Microbial Limits| 1 crobial Count N/A <100 cfu/g | <100 cfu/g | <100 cfu/g
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Total Combined

Yeasts and Molds
< < <
Count (TYMC) < N/A 100 cfu/g 100 cfu/g 100 cfu/g
100 cfu/g
Escherichia coli: N/A Not present in | Not present in | Not present in

Not present in 1g

lg

lg

g

The accelerated stability data of the ABT-301 Capsules, 50 mg described above are examined,

and the results thereof are shown in Table 25.

Pharmacokinetics study

Table 25
An oblong-shaped An oblong- An oblong- An oblong- An oblong-
. shaped and shaped and shaped and shaped and
Description and gray color soft
cansule gray color soft | gray color soft | gray color soft | gray color soft
P capsule capsule capsule capsule
Assay 90.0% - 110.0% 100.6% 98.8% 96.8% 99.0%
WTO;?i(Zd‘mer 0.1% 0.16% 0.2% 0.28%
Degradation | Individual unknown o o 0 o
Products impurity <0.4% 0.0% 0.02% 0.0% 0.08%
Total impurities
515% 0.3% 0.44% 0.7% 0.99%
Total Aerobic
Microbial Count
(TAMC) < 1000 <100 cfu/g N/A N/A <100 cfu/g
cfu/g
Microbial Limits YT;:;ISEE?K/I[IQ?SS
< <
Count (TYMC) < 100 cfu/g N/A N/A 100 cfu/g
100 cfu/g
Escherlchza.cohz Not present in N/A N/A Not present in
Not present in 1g g lg
Example 6

In this section, the pharmacokinetics of different dosage forms of the ABT-301 are examined

and compared. More specifically, the objective of this study is to evaluate the pharmacokinetics of

ABT-301 in Beagle dogs following single dose of ABT-301 different dosage forms via oral and

intravenous administration. Animals for oral administration were fasted overnight prior to dosing and 4
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hours post-dose and drinking water was controlled within 5 minutes post-dose and allowed ad libitum
throughout the study period.

The experiments were designed as crossover study (three periods). Three male Beagle dogs
were used for testing ABT-301 different dosages. In period I, animals were administrated for ABT-301
oral capsule (2 capsules, 100 mg) via oral administration; In period II, animals were administrated for
ABT-301 oral suspension (50 mL, 100 mg) via oral administration, In period III, animals were
administrated for ABT-301 IV solution (10 mL, 15 mg) via intravenous injection. Washout time
between every period is 144 hours at least.

After treatment, the blood was drawn at appropriate time and followed by centrifugation. The
plasma fraction was collected and the plasma concentration of ABT-301 was determined by
LC/MS/MS. The plasma concentration-time data were used to calculate the pharmacokinetic

parameters of ABT-301.

Mean ABT301 AUCwe+y and AUC@-«) of ABT301 oral capsule 100 mg were 618.6+8.4
ngxh/mL and 622.9+7.2 ngxh/mL, respectively. The mean Cmax was 538.435+11.352 ng/mL. The mean
residence time (MRT), the terminal half-life (T12) and the Tmax were 1.91£0.24 h, 3.84+3.47 h and
1.00+0.00 h, respectively. The mean clearance (CL/F) and volume distribution (V4/F) were 160.6+1.8
L/h and 891.0+809.7 L, respectively.

Mean ABT301 AUC@-1) and AUC-«) of ABT301 oral suspension 100 mg were 120.8+24.8
ngxh/mL and 132.0+27.2 ngxh/mL, respectively. The mean Cmax was 41.992+4 872 ng/mL. The mean
residence time (MRT), the terminal half-life (T12) and the Tmax were 6.57+3.26 h, 5.35+2.88 h and
0.83£0.29 h, respectively. The mean clearance (CL/F) and volume distribution (Vd4/F) were
781.5£176.7 L/h and 5664.5+2567 .8 L, respectively.

Mean ABT301 AUCp-y and AUC-«) of ABT301 IV formulation 15 mg were 294.6 £ 22.5
ngxh/mL and 295.6 + 23.1 ngxh/mL, respectively. The mean Cmaxand Co was 480.610 + 82.087 ng/mL
and 601.327 £ 135.844 ng/mL, respectively. The mean residence time (MRT), the terminal half-life
(T12) and the Tmax were 0.583 + 0.015 h, 0.805 £ 0.298 h and 0.083 = 0.00 h, respectively. The mean
clearance (CL/F) and volume distribution (V4&/F) were 51.0+ 4.1 L/h and 58.3 + 17.8 L, respectively

Summary table of pharmacokinetic parameters are listed in Table 26. The bioavailability (F%)
of ABT-301 oral capsule & oral suspension were 31.7 + 2.4% and 6.7 £ 1.4%, respectively. These
results indicated the improved formulation of oral capsule was much better than oral suspension.

Table 26
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ABT301 IV/solution ABT301 Oral/suspension ABT301 Oral/capsule
1S mg 100 mg 100 mg

T max (h) 0.083 £ 0.00 0.83+ 029 1.00 £ 0.00
Cimax (ng/mL) 480.610 + 82.087 41.992 + 4.872 538.435 + 11.352
Cax/dose 32.041 +£5.472 0.420 £ 0.049 5.384+0.114
AUC,_, (h*ng/mL) 2956+ 23.1 1320+ 272 6229+72
AUC,_,/dose 197+1.5 1.3+03 62+0.1
MRT (h) 0.583 +£0.015 6.57+326 1.91+0.24
Ty, (h) 0.805+0.298 535+2.88 3.84+3.47
F (Bioavailability, %) 100% 6.7% 31.7%

Methods

Test articles

ABT-301 capsule (50 mg/capusle), ABT-301 APl powder were provided by Anbogen
Therapeutics, Inc.. The oral dose suspension was prepared in 1% (w/v) carboxymethylcellulose
sodium/0.5% (v/v) Tween-80 in water (Water for Injection) to form a dosing suspension of 2 mg/mL.
The IV formulation was prepared in polyethylene glycol 400/N,N-dimethylacetamide (DMA)/normal
saline (30/5/65, w/v/v) to make the dosing solution at a final concentration of 1.5 mg/mL. The IV
formulation was filtrated with 0.45 uM filter before injection.

Animal experiment

Three males Beagle dogs were used in this study. Source of animals was form KITAYAMA
LABES CO,, LTD,, Japan. All animals were housed in National Medical University. The humidity and
temperature were well controlled as 50 ~ 75% and 20 ~ 25°C. The light and dark cycle was set as 12 h :
12 h. Drinking water were allowed ad libitum during housing. The experiments were designed as
crossover study (three periods). Three males Beagle dogs were used for testing different dosage forms
of ABT-301.

In period I, animals were administrated for ABT-301 oral capsule (2 capsules, 100 mg) via oral
administration; In period I, animals were administrated for ABT-301 oral suspension (50 mL, 100 mg)
via oral administration; In period III, animals were administrated for ABT-301 IV solution (10 mL, 15

mg) via intravenous injection.
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The washout time was at least 144 hours between each period. Animals for oral administration
were fasted overnight prior to dosing and 4 hours post-dose. In period I, animals were given 50 ml
drinking water by oral gavage within 5 minutes after ABT-301 capsule dosing.

Sample collection

Each blood samples (0.7-0.8 mL) was collected by cephalic vein and added in a 3 mL
microcentrifuge tube containing anti-coagulant EDTA, followed by centrifugation (3,000 g) for 10 min.
The plasma fraction was transferred to a clean 1.5 microcentrifuge tube and stored at -80 °C for further
analysis. The sampling time points of period I and period II were set at pre-dose, 0.25, 0.5, 1,2, 4, 6, 8,
12 and 24 h post dosing; The sampling time points of period I and period III were set at pre-dose,
0.083,0.25,0.5, 1,2, 4,6, 8and 12 h post dosing.

Bioanalytical method

The plasma concentrations of ABT-301 were determined by LC-MS/MS (LC-10ADvp pump,
SIL-HTa autosampler, Shimadzu Corporation and API 4000 Triple Quadrupole mass spectrometer)
method. The mobile phase consisted of acetonitrile/formic acid/water (46/1.0/54) at a flow rate of 1.0
mL/min into MS/MS. Separation was achieved on a Phenomenex, Luna® 5 pm, C18(2), 1004,
150x4.6 mm (Phenomenex, Inc., Taiwan).

All quantitative analyzes were performed in the multiple reaction monitoring (MRM) mode.
ABT-301 was analyzed in the positive mode with the monitoring ions at m/z 345.00 for parent ion and
at m/z 326.90 for daughter ion. Internal standard (Cinacalcet, MW 357.41) was analyzed in the positive
mode with the monitoring ions at m/z 357.70 for parent ion and at m/z 154.90 for daughter ion. The
spray needle was 5500 V, desolvation temperature was 600 °C, the declustering potential was 40 V and
collision energy was 30 V.

Each of plasma samples (50 puL) was extracted with 200 pL of 100% CH3CN containing 0.2
ng/uL internal standard. After centrifuged, 200 pL of supernatant were evaporated to dryness and
subsequently reconstituted with 200 pL of acetonitrile/formic acid/water mixture (40/0.1/60). Finally,
an aliquot (50 uL) injected onto LC/MS/MS

Pharmacokinetic parameter calculation

Concentration of ABT-301 were analyzed by LC/MS/MS. Non-compartmental
pharmacokinetic parameters analysis was provided, including plasma concentration-time data profile,
elimination half-life (T12) and mean residence time (MRT), maximum plasma concentration (Cmax),
time to peak concentration (Tmax), the area under the concentration-time curve from time O

extrapolated to infinity (AUC(0-)), area under the concentration-time curve from time O to the last
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measurable concentration (AUC(o-1)), systemic clearance (CL or CL/F), volume of distribution (Vd or
Vd/F) and bioavailability (F%) are calculated using Phoenix program. The equation of bioavailability

(F%) was as follows:
F (%) = mean AUCo-(oral capsule or suspension)/mean AUCo- (IV solution).

Data of blood concentration and pharmacokinetic parameters of each individual animal and the
“Mean = SD” of each group are reported.

In summary, the present crystalline forms of ABT-301 can exhibit unexpected stability and
improved pharmacokinetic properties compared to other forms or salt thereof, thereby allowing said
compound more suitable for drug development and satisfying the requirements for bioavailability and
drug efficacy.

The specific embodiments of the present invention have been disclosed, but it is not intended to
limit the present invention. Those with ordinary knowledge in the technical field to which the present
invention belongs are capable of understanding. And in the case of deviating from the principle and
spirit of the present invention, various changes and modifications can be made to it, so the scope of
protection of the present invention should be based on those defined in the scope of the accompanying

patent application.
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CLAIMS

What is claimed is:

1.

10.

11.

12.

13.
14.

A crystalline form of (E)-N-hydroxy-3-(1-(phenylsulfonyl)indolin-5-yl)acrylamide (ABT-301),
wherein the crystalline form comprises Type A form or Type B form;

wherein Type A form is characterized by an X-ray powder diffraction pattern comprising peaks at
20 values of 9.6°+£0.2°, 15.1°+0.2°, 15.7°£0.2°, 16.7°+0.2°, 18.4°+0.2°, 19.0°+£0.2° and 20.4°+0.2°;
and

wherein Type B form is characterized by an X-ray powder diffraction pattern comprising peaks at
26 values of 15.7°+0.2°, 16.6°+£0.2°, 20.1°+0.2° and 24.1°£0.2°.

The crystalline form of claim 1, wherein Type A form is characterized by an X-ray powder
diffraction pattern further comprising peaks at 26 value of 10.2°+0.2°, 11.8+0.2°, 17.4°+0.2°,
21.3°+0.2° and 21.9°+0.2°.

The crystalline form of claim 1, wherein Type A form is hydrate.

The crystalline form of claim 1, wherein Type B form is characterized by an X-ray powder
diffraction pattern further comprising peaks at 26 value of 12.5°+0.2° and 21.7+0.2°.

The crystalline form of claim 1, wherein Type B form is anhydrate.

The crystalline form of claim 1, having a melting point temperature of 125 to 132°C.

The crystalline form of claim 1, wherein Type A form has a TGA weight loss of 2 to 4% when
heated to a temperature of 100 to 150°C.

The crystalline form of claim 1, wherein Type A form has a water uptake of 0.13 to 0.14% at 25°C/
80%RH.

The crystalline form of claim 1, wherein Type B form has a TGA weight loss of 0.7 to 0.8% when
heated to a temperature of 150 to 170°C.

The crystalline form of claim 1, wherein Type B form has a water uptake of 0.103 to 0.109% at
25°C/80%RH.

An intermediate for preparing Type A form or Type B form, wherein the intermediate is a solvate
of ABT-301.

The intermediate of claim 11, wherein the solvate comprises IPA solvate, acetone solvate, ACN
solvate, MeOH solvate, NMP solvate, THF solvate, EtOAc solvate, DMAc solvate, EtOH solvate,
DCM solvate, DMSO solvate, 1-4-Dioxane solvate or MIBK solvate.

A pharmaceutical composition comprising the crystalline form of claim 1, a surfactant and an oil.

The pharmaceutical composition of claim 13, wherein the surfactant is polysrobate 80.



15.
16.
17.
18.

19.

20.

21.
22.

24.

25.
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The pharmaceutical composition of claim 13, wherein the oil is castor oil.

The pharmaceutical composition of claim 13, which is a HDAC inhibitor.

The pharmaceutical composition of claim 13, which is in a form of a capsule.

The pharmaceutical composition of claim 17, comprising from 25 to 100 mg of the crystalline form
of claim 1.

The pharmaceutical composition of claim 17, which is encapsulated in a gelatin shell.

The pharmaceutical composition of claim 13, which further comprises a plasticizer.

The pharmaceutical composition of claim 20, wherein the plasticizer is propylene glycol.

A method of treating cancer or fibrosis, comprising administering to a patient in need thereof a

therapeutically effective amount of the crystalline form of any one of claims 1 to 10.

. The method of Claim 22, wherein the crystalline form of any one of claims 1 to 10 is a HDAC

inhibitor.

The method of Claim 22, wherein the cancer is pancreatic cancer, bladder cancer, colorectal cancer,
breast cancer, prostate cancer, renal cancer, hepatocellular cancer, lung cancer, non-small cell lung
cancer (NSCLC), ovarian cancer, cervix cancer, gastric cancer, esophageal cancer, neuroendocrine
cancer, bone cancer or head and neck cancer.

The method of Claim 22, wherein the fibrosis is lung fibrosis, liver fibrosis, skin fibrosis or renal

fibrosis.
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