WO 2019/036713 PCT/US2018/047073

SOLID PHARMACEUTICAL FORMULATIONS FOR TREATING ENDOMETRIOSIS,
UTERINE FIBROIDS, POLYCYSTIC OVARY SYNDROME AND ADENOMYOSIS.

RELATED APPLICATIONS

[0001] The present application seeks priority from provisional application 62/547,410
filed on August 18, 2017, provisional application 62/660,104 filed on April 19, 2018, and non-
provisional application PCT/US2018/043321, filed on July 23, 2018, all of which are

incorporated herein by reference in its entirety for all purposes.

TECHNICAL FIELD
[0002] The present invention relates to pharmaceutical compositions of elagolix or
elagolix sodium or Compound A, or pharmaceutically acceptable salts threeof, and methods of

use of such compositions.

BACKGROUND

[0003] Endometriosis is a disease in which tissue normally found in the uterine cavity
(i.e., endometrium) is found outside the uterus, usually implanted on the peritoneal lining of the
pelvis. Endometriosis affects an estimated 1 in 10 women of reproductive age and can cause
pain, infertility, and sexual dysfunction. Growth of endometrial tissue outside of the uterine
cavity is believed to be estrogen-dependent.

[0004] Uterine fibroids (lelomyomas) are benign tumors and are highly prevalent in
women of reproductive age. Symptoms associated with uterine fibroids most commonly include
heavy or prolonged menstrual bleeding, pelvic pressure and pelvic organ compression, back
pain, and adverse reproductive outcomes. Heavy menstrual bleeding (HMB; menorrhagia,
defined as greater than 80 mL per menstrual cycle) (The Menorrhagia Research Group.
Quantification of menstrual blood loss. The Obstetrician & Gynaecologist. 2004; 6:88-92) is
inconvenient and may lead to iron-deficiency anemia, which is the leading cause of surgical
interventions that may include hysterectomy. Other symptoms, in particular pressure symptoms,

are largely dependent on the size, number, and location of the tumors.



WO 2019/036713 PCT/US2018/047073

[0005] Although the pathogenesis has yet to be fully elucidated, the growth of uterine
fibroids is known to be highly dependent on both estrogen and progestogen. Fibroids tend to
shrink after menopause due to a decrease in hormone production.

[0006] Adenomyosis is a condition in which the inner lining of the uterus (the
endometrium) breaks through the muscle wall of the uterus (the myometrium). Adenomyosis can
cause menstrual cramps, lower abdominal pressure, and bloating before menstrual periods and
can result in heavy periods. The condition can be located throughout the entire uterus or
localized in one spot. Adenomyosis is a common condition. It is most often diagnosed in middle-
aged women and women who have had children. Some studies also suggest that women who
have had prior uterine surgery may be at risk for adenomyosis. Menorrhagia and intermenstrual
bleeding are the most common complains, followed by pain, especially menstrual pain, and
bladder and rectal pressure. Only surgery (myomectomy or hysterectomy) is regarded as
curative.

[0007] Polycystic ovary syndrome (PCOS) is a hormonal disorder common among
women of reproductive age. Women with PCOS may have infrequent or prolonged menstrual
periods or excess male hormone (androgen) levels. The ovaries may develop numerous small
collections of fluid (follicles) and fail to regularly release eggs.

[0008] Thus, there is a need in the art for new orally administered treatments for
endometriosis, uterine fibroids, PCOS and adenomyosis and, in particular, management of pain
associated with endometriosis, uterine fibroids, PCOS or adenomyosis and heavy menstrual
bleeding associated with endometriosis, uterine fibroids, PCOS or adenomyosis. Moreover, there
remains a need in the art to develop orally bioavailable dosage forms comprising such treatments

and, in particular, a nonpeptide GnRH antagonist.

SUMMARY OF THE INVENTION

[0009] The disclosure is directed to solid pharmaceutical compositions comprising 4-
((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl )-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)-butyric acid (Compound A) or a
pharmaceutically acceptable salt thereof, methods of using such compositions; and methods of
achieving a high drug load of Compound A or a pharmaceutically acceptable salt thereof in such

compositions.
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[0010] The present application provides solid pharmaceutical compositions comprising a
high drug load of Compound A or a pharmaceutically acceptable salt thereof. In certain
embodiments, such compositions are manufactured by melt-processing. Conventional melt-
processing utilizes compositions comprising at least 10% (w/w) of a binder. Thus, conventional
melt-processing limits the amount of API and/or additional excipients that can be included in the
composition. It has been determined in the present application that Compound A or a
pharmaceutically acceptable salt thereof and, in particular, sodium 4-((R)-2-[5-(2-fluoro-3-
methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate is miscible with a pharmaceutically acceptable
meltable binder, such as polyethylene glycol (PEG). The miscibility of PEG and sodium 4-((R)-
2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-
3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate is one factor that allows the
formulation to be processed with less polymer, such as PEG than a conventional melt-processed
formulation. Thus, in certain aspects, the present application provides high drug load
compositions comprising an active pharmaceutical ingredient (API), preferably sodium 4-((R)-2-
[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate and less than about 10% (w/w) of a
pharmaceutically acceptable meltable binder. In other aspects, the present application provides a
single-phase system comprising amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-
(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-y1]-1-
phenyl-ethylamino)butanoate miscible with a binder in a solid matrix. In still other aspects, the
present application provides a multi-phase system comprising amorphous sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate molecularly dispersed in a solid
matrix and amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate particles or clusters mixed with the solid matrix. In still other aspects, the
present application provides a multi-phase system comprising a binder that is molecularly
dispersed in a solid matrix containing amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate and amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
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phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate particles or clusters mixed with the solid matrix. In still
other aspects, the present application provides a multi-phase system comprising a binder that is
dispersed in a solid matrix containing amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate and amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate particles or clusters mixed with the solid matrix. In still
other aspects, the present application provides a multi-phase system comprising a binder that is
dispersed in a solid matrix containing amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate and one or more excipients mixed with the solid matrix. In
still other aspects, the present application provides a multi-phase system comprising a binder
mixed with amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate dispersed in a solid matrix. In yet other aspects, the present application
provides a multi-phase system comprising a binder mixed with amorphous sodium 4-((R)-2-[5-
(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate dispersed in a solid matrix
containing one or more excipients.

[0011] The present application provides high drug load compositions comprising an
active pharmaceutical ingredient (API), preferably sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate and, more preferably, amorphous sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate. Typically, a high drug load may
require large dosage forms, especially if the compound has low compressibility. Such large
dosage forms are associated with poor patient compliance (e.g., due to difficulty in swallowing).
The physical properties, such as bulk density and particle size, of amorphous sodium 4-((R)-2-
[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate may vary from batch to batch. API
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with low bulk density may have poor flow properties, which present challenges in blending and
compression. Known techniques for working with API having poor flow properties (e.g., dry
granulation or roller compaction) often compromise the compressibility of the formulation. Thus,
in certain aspects, the present application provides solid pharmaceutical compositions, and
methods of making such compositions, having a high drug load yet maintain sufficient
compressibility to achieve a suitable dosage form (e.g., a tablet with a total weight less than
about 2 g, preferably less than about 1.6 g).

[0012] In one aspect, the disclosed solid pharmaceutical compositions comprise
Compound A or a pharmaceutically acceptable salt thereof molecularly dispersed in a solid
matrix, such as solid dispersion.

[0013] In one aspect, the disclosed solid pharmaceutical compositions comprise
Compound A or a pharmaceutically acceptable salt thereof dispersed in a solid matrix.

[0014] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate). In certain embodiments,
Compound A or a pharmaceutically acceptable salt thereof is amorphous sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-y1]-1-phenyl-ethylamino)butanoate.

[0015] In certain embodiments, the solid matrix, such as solid dispersion further
comprises at least one additional excipient, such as a pharmaceutically acceptable meltable
binder.

[0016] In certain embodiments, the solid matrix, such as solid dispersion comprises a
pharmaceutically acceptable meltable binder. In some such embodiments, the pharmaceutically
acceptable meltable binder is polyalkylene glycol, such as polyethylene glycol (PEG). In some
such embodiments, the pharmaceutically acceptable meltable binder is PEG 3350.

[0017] In certain embodiments, the solid pharmaceutical composition is prepared by melt
granulation. In certain embodiments, a product, such as an extrudate prepared by melt extrusion,
is cut or milled into granules.

[0018] In certain embodiments, the solid pharmaceutical composition further comprises a
disintegrant. In some such embodiments, the disintegrant is a cross-linked polymer. In some such

embodiments, the disintegrant is crospovidone.
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[0019] In certain embodiments, the solid pharmaceutical composition further comprises a
glidant. In some such embodiments, the glidant is colloidal silicon dioxide.

[0020] In certain embodiments, the solid pharmaceutical composition further comprises a
pH modifying agent, or properties thereof, such as a pH modifying agent. In some such
embodiments, the pH modifying agent is an alkaline or alkaline earth metal hydroxide (e.g.,
sodium hydroxide, calcium hydroxide, magnesium hydroxide, aluminum hydroxide) or an
alkaline or alkaline earth metal salt (e.g., sodium acetate, sodium bicarbonate, sodium carbonate,
sodium hydrogen carbonate, sodium phosphate, potassium carbonate, potassium hydrogen
carbonate, potassium phosphate, magnesium acetate, magnesium bicarbonate, magnesium
carbonate, magnesium phosphate, and the like) or weak bases with pKa > 6 inlcuding amino acid
bases or weak polymeric bases (eg, alanine, lysine, arginine, amino methacrylate copolymer,
etc.).

[0021] In some such embodiments, the pH modifying agent is sodium carbonate, such as
sodium carbonate monohydrate or sodium carbonate anhydrous.

[0022] In certain embodiments, the solid pharmaceutical composition comprises a solid
matrix, such as solid dispersion comprising Compound A or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable meltable binder; and the solid pharmaceutical
composition further comprises Compound A or a pharmaceutically acceptable salt thereof mixed
with the solid matrix, such as solid dispersion. In some such embodiments, the solid
pharmaceutical composition comprises a two-phase system wherein Compound A or a
pharmaceutically acceptable salt thereof is miscible with the binder in the solid matrix, such as in
the solid dispersion and Compound A or a pharmaceutically acceptable salt thereof is mixed with
the solid dispersion. In some such embodiments, the solid pharmaceutical composition comprises
a two-phase system wherein sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate is molecularly dispersed in a solid matrix, such as a solid dispersion and
additional sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-
benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate is
mixed with the solid matrix. In some such embodiments, the solid pharmaceutical composition
comprises a two-phase system wherein amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-

phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-



WO 2019/036713 PCT/US2018/047073

y1]-1-phenyl-ethylamino)butanoate is molecularly dispersed in the solid matrix, such as solid
dispersion and additional amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-
fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate is mixed with the solid matrix. In certain embodiments, the solid
pharmaceutical composition comprises Compound A or a pharmaceutically acceptable salt
thereof in an amount of about 100 mg to about 400 mg; and from about 1% to about 20% by
weight, preferably from about 2% to about 10% by weight, more preferably from about 4% to
about 6% of a pharmaceutically acceptable meltable binder. In some such embodiments, the
pharmaceutically acceptable meltable binder is polyethylene glycol (PEG), such as PEG 3350.
[0023] The disclosure is also directed to solid pharmaceutical compositions comprising
an amount of Compound A or a pharmaceutically acceptable salt thereof and at least one
pharmaceutically acceptable meltable binder, and, optionally, a disintegrant and/or a glidant.
[0024] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is present in the solid pharmaceutical composition in an amount from about 20% to about
90% by weight, preferably from about 35% by weight to about 80%, preferably from about 50%
by weight to about 70%, and more preferably from about 55% to about 60% of the solid
pharmaceutical composition.

[0025] In certain embodiments, the amount of Compound A or a pharmaceutically
acceptable salt thereof is from about 175 mg to about 225 mg, alternatively from about 190 mg
to about 210 mg, and preferably about 200 mg. In certain embodiments, the amount of
Compound A or a pharmaceutically acceptable salt thereof is from about 275 mg to about 325
mg, alternatively from about 290 mg to about 310 mg, and preferably about 300 mg.

[0026] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate). In certain embodiments,
Compound A or a pharmaceutically acceptable salt thereof is amorphous sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-y1]-1-phenyl-ethylamino)butanoate.

[0027] In certain embodiments, the pharmaceutically acceptable meltable binder is

miscible with Compound A or the pharmaceutically acceptable salt thereof.
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[0028] In certain embodiments, at least a first portion of the amount of Compound A or
the pharmaceutically acceptable salt thereof is miscible with a binder in a solid matrix, wherein
the solid matrix comprises the pharmaceutically acceptable meltable binder. In certain
embodiments, a second portion of the amount of Compound A or a pharmaceutically acceptable
salt thereof is mixed with the solid matrix. In some such embodiments, the solid pharmaceutical
composition comprises a first portion of the amount of Compound A or a pharmaceutically
acceptable salt thereof molecularly dispersed in the solid matrix and a second portion of the
amount of Compound A or a pharmaceutically acceptable salt thereof mixed with the solid
matrix. In some such embodiments, the solid pharmaceutical composition comprises sodium 4-
((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate molecularly dispersed in
the solid matrix and sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate mixed with the solid matrix. In some such embodiments, the solid
pharmaceutical composition comprises amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate molecularly dispersed in the solid matrix and amorphous
sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate mixed with
the solid matrix.

[0029] In certain embodiments, the solid matrix comprises a pharmaceutically acceptable
meltable binder. In some such embodiments, the pharmaceutically acceptable meltable binder is
present in the solid matrix in an amount from about 0.5% to about 15%, preferably from about
2% to about 10% by weight of the solid pharmaceutical composition. In some such
embodiments, the pharmaceutically acceptable meltable binder is polyethylene glycol (PEG),
such as PEG 3350.

[0030] In certain embodiments, the solid pharmaceutical composition comprises a
disintegrant. In some such embodiments, the disintegrant is present in the solid pharmaceutical
composition in an amount from about 2% to about 30% by weight of the solid pharmaceutical

composition. In some such embodiments, the disintegrant is crospovidone.



WO 2019/036713 PCT/US2018/047073

[0031] In certain embodiments, the solid pharmaceutical composition comprises a
glidant. In some such embodiments, the glidant is present in the solid pharmaceutical
composition in an amount from about 0.1% to about 5% by weight of the solid pharmaceutical
composition, alternatively from about 0.1% to about 2% by weight of the solid pharmaceutical
composition. In some such embodiments, the glidant is colloidal silicon dioxide.

[0032] In certain embodiments, the solid pharmaceutical composition further comprises a
pH modifying agent. In some such embodiments, the pH modifying agent is mixed with the solid
matrix. In some such embodiments, the pH modifying agent is present in an amount wherein the
weight ratio of Compound A, or salt thereof to the pH modifying agent is from about 1:1 to
about 10:1. Alternatively the ratio is from about 2:1 to about 10:1. Alternatively, the ratio is
from about 2:1 to about 8:1. Alternatively, the ratio is from about 2:1 to about 6:1.
Alternatively, the ratio is from about 2:1 to about 4:1. Alternatively the ratio is from about 2:1 to
about 1:1.

[0033] In some such embodiments, the pH modifying agent is sodium carbonate, such as
sodium carbonate monohydrate.

[0034] In certain embodiments, the solid pharmaceutical composition further comprises a
glidant and/or a lubricant.

[0035] The disclosure is also directed to solid pharmaceutical compositions comprising
Compound A or a pharmaceutically acceptable salt thereof, a pharmaceutically acceptable
meltable binder, which are in a solid matrix, such as amorphous solid dispersion, and, optionally,
a disintegrant, and/or a glidant.

[0036] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is present in the solid matrix, such as amorphous solid dispersion in an amount from
about 40% to about 80% by weight of the solid pharmaceutical composition.

[0037] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl )-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate).

[0038] In certain embodiments, the pharmaceutically acceptable meltable binder is
present in the solid matrix, such as amorphous solid dispersion in an amount from about 0.5% to
about 15%, preferably from about 2% to about 10% by weight of the solid pharmaceutical

composition. In certain embodiments, the pharmaceutically acceptable meltable binder is present
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in the solid pharmaceutical composition in an amount from about 0.5% to about 15%, preferably
from about 2% to about 10% by weight of the solid pharmaceutical composition. In some such
embodiments, the pharmaceutically acceptable meltable binder is polyethylene glycol (PEG),
such as PEG 3350.

[0039] In certain embodiments, the disintegrant is present the solid pharmaceutical
composition in an amount from about 2% to about 30% by weight of the solid pharmaceutical
composition. In some such embodiments, the disintegrant is crospovidone.

[0040] In certain embodiments, the glidant is present in the solid pharmaceutical
composition in an amount from about 0.1% to about 5% by weight of the solid pharmaceutical
composition, alternatively from about 0.1% to about 2% by weight of the solid pharmaceutical
composition. In some such embodiments, the glidant is colloidal silicon dioxide.

[0041] In certain embodiments, the solid pharmaceutical composition is prepared by melt
processing, such as by melt extrusion or by melt granulation. In certain embodiments, an
extrudate prepared by melt extrusion is cut or milled into granules.

[0042] In certain embodiments, the solid pharmaceutical composition further comprises a
pH modifying agent. In some such embodiments, the pH modifying agent is mixed with the solid
matrix, such as amorphous solid dispersion. In some such embodiments, the pH modifying agent
is present in an amount wherein the weight ratio of Compound A, or salt thereof to the pH
modifying agent is from about 1:1 to about 10:1. Alternatively the ratio is from about 2:1 to
about 10:1. Alternatively, the ratio is from about 2:1 to about 8:1. Alternatively, the ratio is
from about 2:1 to about 6:1. Alternatively, the ratio is from about 2:1 to about 4:1. Alternatively
the ratio is from about 2:1 to about 1:1. In some such embodiments, the pH modifying agent is

sodium carbonate, such as sodium carbonate monohydrate.

[0043] In certain embodiments, the solid pharmaceutical composition further comprises a
lubricant.
[0044] In certain embodiments, the solid pharmaceutical composition comprises an

intragranular portion and an extragranular portion. In some such embodiments, the intragranular
portion comprises the solid matrix, such as amorphous solid dispersion. In some such
embodiments, the extragranular portion comprises a lubricant.

[0045] The disclosure is also directed to solid pharmaceutical compositions comprising a

melt-processed mixture of (a) Compound A or a pharmaceutically acceptable salt thereof, (b) at

10
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least one pharmaceutically acceptable meltable binder, and, optionally, (c) a pH modifying agent,
(d) a disintegrant, and/or (e) a glidant.

[0046] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is present in an amount from about 20% to about 90% by weight of the total weight of
the melt-processed mixture. In certain embodiments, Compound A or a pharmaceutically
acceptable salt thereof is present in an amount from about 35% to about 80% by weight of the
total weight of the melt-processed mixture. In certain embodiments, Compound A or a
pharmaceutically acceptable salt thereof is present in an amount from about 50% to about 70%
by weight of the total weight of the melt-processed mixture. In certain embodiments, Compound
A or a pharmaceutically acceptable salt thereof is present in an amount from about 55% to about
60% by weight of the total weight of the melt-processed mixture.

[0047] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate).

[0048] In certain embodiments, the pharmaceutically acceptable meltable binder is
present in an amount from about 2% to about 10% by weight of the total weight of the melt-
processed mixture. In some such embodiments, the pharmaceutically acceptable meltable binder
is polyethylene glycol (PEG), such as PEG 3350.

[0049] In certain embodiments, the solid pharmaceutical composition comprises a melt-
processed mixture of (a) Compound A or a pharmaceutically acceptable salt thereof, and (b) at
least one pharmaceutically acceptable meltable binder, optionally (c¢) a pH modifying agent, (d) a
disintegrant, and/or (e) a glidant. In some such embodiments, the pH modifying agent is present
in an amount wherein the weight ratio of Compound A, or salt thereof to the pH modifying agent
is from about 1:1 to about 10:1. Alternatively the ratio is from about 2:1 to about 10:1.
Alternatively, the ratio is from about 2:1 to about 8:1. Alternatively, the ratio is from about 2:1
to about 6:1. Alternatively, the ratio is from about 2:1 to about 4:1. Alternatively the ratio is
from about 2:1 to about 1:1. In some such embodiments, the pH modifying agent is sodium
carbonate, such as sodium carbonate monohydrate.

[0050] In certain embodiments, the disintegrant is present in an amount from about 2% to
about 10% by weight of the total weight of the melt-processed mixture. In some such

embodiments, the disintegrant is crospovidone.
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[0051] In certain embodiments, the glidant is present in an amount from about 0.1% to
about 5% by weight of the total weight of the melt-processed mixture, alternatively from about
0.1% to about 2% by weight of the total weight of the melt-processed mixture. In some such
embodiments, the glidant is colloidal silicon dioxide.

[0052] In certain embodiments, the melt-processed mixture is prepared by melt extrusion
or melt-granulation. In some such embodiments, the melt-processed mixture is prepared by melt
extrusion. In some such embodiments, an extrudate prepared by melt extrusion is cut or milled
into granules. In some such embodiments, the melt-processed mixture is prepared by melt
granulation.

[0053] In certain embodiments, the solid pharmaceutical composition further comprises a
glidant and/or a lubricant.

[0054] The disclosure is also directed to a solid dispersion comprising Compound A or a
pharmaceutically acceptable salt thereof dispersed in a solid matrix, wherein the solid matrix
comprises at least one pharmaceutically acceptable meltable binder. In certain embodiments, the
solid dispersion is in essentially non-crystalline, for example amorphous, form.

[0055] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate).

[0056] In certain embodiments, the pharmaceutically acceptable meltable binder is a
poloxomer, such as poloxamer 188, a cellulose derivative, such as hydroxypropylcellulose, or a
polyethylene glycol (PEG), such as PEG 3350, glycerol monosteatrate or stearic acid.

[0057] In certain embodiments, the weight ratio of Compound A or a pharmaceutically
acceptable salt thereof to the pharmaceutically acceptable meltable binder in the solid dispersion
is from about 1:1 to about 15:1, alternatively from about 3:1 to about 12:1. In certain
embodiments, the weight ratio of Compound A or a pharmaceutically acceptable salt thereof to
the pharmaceutically acceptable meltable binder is about 3:1, about 4:1, about 5:1, about 6:1,
about 7:1, about 8:1, about 9:1, about 10:1, about 11:1, or about 12:1. In some such
embodiments, the weight ratio of Compound A or a pharmaceutically acceptable salt thereof to
the pharmaceutically acceptable meltable binder is about 12:1.

[0058] In certain embodiments, the solid dispersion is prepared by melt processing, such

as by melt extrusion or by melt granulation. In certain embodiments, an extrudate prepared by
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melt extrusion is cut or milled into granules. In certain embodiments, one or more additional
excipients, such as a pH modifying agent and/or a disintegrant is included in the melt
granulation.

[0059] The disclosure is also directed to a solid matrix, such as amorphous solid
dispersion comprising Compound A or a pharmaceutically acceptable salt thereof, a
pharmaceutically acceptable meltable binder.

[0060] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl )-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate).

[0061] In certain embodiments, the pharmaceutically acceptable meltable binder is a
poloxomer, such as poloxamer 188, a cellulose derivative, such as hydroxypropylcellulose, or a
polyethylene glycol (PEG), such as PEG 3350.

[0062] In certain embodiments, the weight ratio of Compound A or a pharmaceutically
acceptable salt thereof to the pharmaceutically acceptable meltable binder in the solid matrix,
such as amorphous solid dispersion is from about 1:1 to about 15:1, alternatively from about 3:1
to about 12:1. In certain embodiments, the weight ratio of Compound A or a pharmaceutically
acceptable salt thereof to the pharmaceutically acceptable meltable binder is about 3:1, about 4:1,
about 5:1, about 6:1, about 7:1, about 8:1, about 9:1, about 10:1, about 11:1, or about 12:1. In
some such embodiments, the weight ratio of Compound A or a pharmaceutically acceptable salt
thereof to the pharmaceutically acceptable meltable binder is about 12:1.

[0063] In certain embodiments, the solid matrix, such as a solid matrix, such as
amorphous solid dispersion is prepared by melt processing, such as by melt extrusion or by melt
granulation. In certain embodiments, an extrudate prepared by melt extrusion is cut or milled into
granules. In certain embodiments, one or more additional excipients, such as a pH modifying
agent and/or a disintegrant is included in the melt granulation.

[0064] The disclosure is also directed to a pharmaceutical composition comprising a
granule, the granule comprising (i) a solid dispersion, wherein the solid dispersion comprises
Compound A or a pharmaceutically acceptable salt thereof and at least one pharmaceutically
acceptable meltable binder, and (ii) one or more additional components outside the solid

dispersion.
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[0065] In certain embodiments, the salt of Compound A is the monosodium salt (sodium
4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate).

[0066] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is present in the granule in an amount from about 40% to about 80% by weight of the
pharmaceutical composition.

[0067] In certain embodiments, the pharmaceutically acceptable meltable binder is
present in the granule in an amount from about 0.5% to about 15%, preferably from about 2% to
about 10% by weight of the pharmaceutical composition. In some such embodiments, the
pharmaceutically acceptable meltable binder is a poloxomer, such as poloxamer 188, a cellulose
derivative, such as hydroxypropylcellulose, or a polyethylene glycol (PEG), such as PEG 3350.
[0068] In certain embodiments, the one or more additional components outside the solid
dispersion includes a pH modifying agent. In some such embodiments, the pH modifying agent
is present in the granule, wherein the weight ratio of Compound A, or salt thereof to the pH
modifying agent is from about 1:1 to about 10:1. Alternatively the ratio is from about 2:1 to
about 10:1. Alternatively, the ratio is from about 2:1 to about 8:1. Alternatively, the ratio is
from about 2:1 to about 6:1. Alternatively, the ratio is from about 2:1 to about 4:1. Alternatively
the ratio is from about 2:1 to about 1:1.. In some such embodiments, the pH modifying agent is
sodium carbonate, such as sodium carbonate monohydrate.

[0069] In certain embodiments, the one or more additional components outside the solid
dispersion includes a disintegrant. In some such embodiments, the disintegrant is present in the
granule in an amount from about 2% to about 30% by weight of the pharmaceutical composition.
In some such embodiments, the disintegrant is crospovidone.

[0070] In certain embodiments, the one or more additional components outside the solid
dispersion includes a glidant. In some such embodiments, the glidant is present in the granule in
an amount from about 0.1% to about 5% by weight of the pharmaceutical composition,
alternatively from about 0.1% to about 2% by weight of the pharmaceutical composition. In
some such embodiments, the glidant is colloidal silicon dioxide.

[0071] In certain embodiments, the granule is prepared by melt processing, such as by

melt granulation.
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[0072] The disclosure is yet further directed to methods of achieving a high drug load of
Compound A or a pharmaceutically acceptable salt thereof in an oral dosage form.

[0073] In certain embodiments, the methods comprise preparing a pharmaceutical
composition comprising Compound A or a pharmaceutically acceptable salt thereof in a solid
matrix, for example, an amorphous solid dispersion.

[0074] In certain embodiments, the methods comprise melt-processing Compound A or a
pharmaceutically acceptable salt thereof and at least one pharmaceutically acceptable meltable
binder, such as by melt granulation or melt extrusion.

[0075] The disclosure is also directed to methods for treating endometriosis in a subject
in need of such treatment, wherein the method comprises administering to the subject a solid
pharmaceutical composition of the present disclosure. In certain embodiments, the method
further comprises administering to the subject a hormone to reduce or alleviate potential side
effects of Compound A or a pharmaceutically acceptable salt thereof. For example, the method
may comprise administration of an estrogen, a progestogen, such as a progestin, or a
combination thereof. Such treatments are commonly referred to as “add-back” therapy. In some
such embodiments, the add-back therapy comprises estradiol and a norethisterone prodrug, such
as norethindrone acetate.

[0076] The disclosure is also directed to solid pharmaceutical compositions for use in
treating endometriosis.

[0077] The disclosure is also directed to methods for treating uterine fibroids in a subject
in need of such treatment, wherein the method comprises administering to the subject a solid
pharmaceutical composition of the present disclosure. In certain embodiments, the method
further comprises administering to the subject a hormone to reduce or alleviate potential side
effects of Compound A or a pharmaceutically acceptable salt thereof. For example, the method
may comprise administration of an estrogen, a progestin, or a combination thereof. Such
treatments are commonly referred to as “add-back” therapy. In some such embodiments, the add-
back therapy comprises estradiol and a norethisterone prodrug, such as norethindrone acetate.
[0078] The disclosure is also directed to solid pharmaceutical compositions for use in
treating uterine fibroids.

[0079] These and other objects of the invention are described in the following

paragraphs. These objects should not be deemed to narrow the scope of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0080] Figure 1 is a melt-processing flow diagram.
[0081] Figure 2 is a graph showing an in vitro dissolution profile for Formulation F2.
[0082] Figure 3. Mean Change from Baseline in Mean Dysmenorrhea Pain Scores in

Study EM-I and Maintenance of Response in its Extension Study EM-III over 12 Months.

[0083] Figure 4. Mean Change from Baseline in Mean NMPP Scores in Study EM-I and
Maintenance of Response in its Extension Study EM-III over 12 Months.

[0084] Figure 5. Mean Change from Baseline in Mean Dyspareunia Pain Scores in Study
EM-I and Maintenance of Response in its Extension Study EM-III over 12 Months

[0085] Figure 6: Lumbar Spine BMD Z-score Box Plots at Baseline, Month 6 and Month
12 for Elagolix 150mg QD and 200mg BID.

[0086] Figure 7: Depicts rescue opioid pill counts results as mean percentage change
from baseline. Significance vs. placebo is indicated for P<.05 (*) and P<.001 (***) from an
ANCOVA model. Month =35-day interval.

[0087] Figure 8: Depicts that the baseline Promis Fatigue SF-6a T-Scores, on average,
were more than 1 SD above the population norm [mean=50; SD=10]. ** denotes P<0.01; **
shows statistical significance for elagolix arms versus placebo from ANOVA model for fatigue,
including treatment as the main factor. The Maximum SF-6a T-Score = 76.8.

[0088] Figure 9: Depicts that elagolix reduced Fatigue Score from baseline among
Endometriosis Patients. Statistical significance versus placebo, P<0.05, <0.01, <0.001

(*,** **%) from ANCOVA model for fatigue is shown, including treatment as the main factor
and baseline fatigue as a covariate, which compared each treatment group to placebo.

[0089] Figure 10: The stability results are provided for Formulations #1-5. Degradation
product, lactam, was used as the indicator of stability performance because it is the most
sensitive to pH changes in the formulation. Results of stability studies of Formulations #1-5
[0090] Figure 11: The stability results are provided for Formulations A and B.
Degradation product, lactam, was used as the indicator of stability performance because it is the

most sensitive to pH changes in the formulation.
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DETAILED DESCRIPTION OF THE INVENTION

[0091] This detailed description is intended only to acquaint others skilled in the art with
the present invention, its principles, and its practical application so that others skilled in the art
may adapt and apply the invention in its numerous forms, as they may be best suited to the
requirements of a particular use. This description and its specific examples are intended for
purposes of illustration only. This invention, therefore, is not limited to the embodiments
described in this patent application, and may be variously modified.

[0092] A.  DEFINITIONS

[0093] As used in the specification and the appended claims, unless specified to the
contrary, the following terms have the meaning indicated:

[0094] The term “API” as used herein stands for “active pharmaceutical ingredient.” The
preferred API as disclosed herein is 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)-butyric acid (Compound A) or a pharmaceutically acceptable salt thereof and,
preferably is sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-
benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate.
[0095] The term “solid matrix” as used herein refers to a molecular mixture of an API
and one or more meltable binders. In one embodiment, the solid matrix may be an amorphous
and crystalline solid dispersion. The API may be dispersed as amorphous clusters or crystalline
particles in the matrix and/or the API may be molecularly dispersed and/or dispersed throughout
the matrix. Different types of solid dispersions can be distinguished based on their molecular
arrangements. These different types of solid dispersions include, but are not limited to, (1)
eutectic mixtures; (2) solid solutions where matrix is in crystalline state, including continuous
solid solutions, discontinuous solid solutions, substitutional solid solutions, and interstitial solid
solutions; and (3) glass solutions where matrix is in amorphous state and API is molecularly
dispersed throughout the matrix. The term “molecularly dispersed” as used herein refers to the
random distribution of a compound (e.g., Compound A or a salt thereof) with a polymer. In
certain embodiments, a compound may be dispersed within a matrix formed by the polymer in its

solid state such that the compound is immobilized in its amorphous form.
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[0096] As used herein, the term “pharmaceutical composition” means a composition
comprising Compound A or a pharmaceutically acceptable salt thereof and, optionally, one or
more pharmaceutically acceptable excipients.

[0097] The term “pharmaceutically acceptable” is used adjectivally to mean that the
modified noun is appropriate for use as a pharmaceutical product for human use or as a part of a
pharmaceutical product for human use.

[0098] The term “subject” includes humans and other primates as well as other
mammals. The term subject includes, for example, a healthy premenopausal female as well as a
female patient having, for example, endometriosis or uterine fibroids. In certain embodiments,
the subject is a human. In certain embodiments, the subject is an adult human female. In certain
embodiments, the subject is a woman, typically a premenopausal woman, having endometriosis.
In certain embodiments, the subject is a woman, typically a premenopausal woman, having
uterine fibroids.

[0099] The term “therapeutically effective amount” means a sufficient amount of the API
or pharmaceutical composition to treat a condition, disorder, or disease, at a reasonable
benefit/risk ratio applicable to any medical treatment.

[00100] The terms “treat”, “treating” and “treatment” refer to a method of alleviating or
abrogating a condition, disorder, or disease and/or the signs and/or attendant symptoms thereof.
[00101] B. DRUG SUBSTANCE

[00102] Pharmaceutical compositions disclosed herein comprise at least one active
pharmaceutical ingredient: 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)-butyric acid (Compound A) or a pharmaceutically acceptable salt thereof.

[00103] Compound A has the following formula:
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[00104] Compound A is an orally active, non-peptide GnRH antagonist and is unlike other
GnRH agonists and injectable (peptide) GnRH antagonists. Compound A produces a dose
dependent suppression of pituitary and ovarian hormones in women. Methods of making
Compound A and a pharmaceutically acceptable salt thereof, as well as similar compounds, are
described in W02001/055119, WO 2005/007165, and PCT application WO2017/221144, the
contents of which are herein incorporated by reference. Deuterated version of the drug substance
is also contemplated to be within the scope of this invention. Deuterated versions of the drug
substance are described in patent application CN108129400 A, the contents of which are
incorporated herein by reference. Elagolix and elagolix sodium are used interchangeably to refer
to the drug substance. Unless specifically directed, elagolix contemplates elagolix sodium within

its scope.

[00105] In certain embodiments, 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)-butyric acid exists in zwitterionic form. For example, both the carboxylic acid and
the tertiary amine are ionized and, thus, the molecule has no overall charge but does have charge
separation. Such zwitterionic forms are included within the scope of the term “Compound A or a
pharmaceutically acceptable salt thereof.”

[00106] The acid dissociation constants were determined by potentiometric titration
method. The pKa values of elagolix are 4.0 (A) and 7.9 (B) Based on the pKa values and the
molecular structure, there are three species that can exist at different pHs for elagolix. The first is
XH2+, where the carboxylic acid is not ionized but the secondary amine is; the molecule has an

overall +1 charge, and the main species at pHs below 4.0. The second is XH, where both the
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carboxylic acid and the tertiary amine are ionized. The molecule is zwitterionic in nature, i.e. the
molecule has no overall charge but charge separation; this is the main species for elagolix at pHs
between 4.0 and 7.9. The third is X-, where the carboxylic acid is ionized but the tertiary amine
is not. The molecule has an overall -1 charge; this is the main species for elagolix at pHs about
7.9.

[00107] Compound A may be present in a pharmaceutical composition in the form of acid
or base addition salts. Acid addition salts of the free amino compounds of the present invention
may be prepared by methods well known in the art, and may be formed from organic and
inorganic acids. Suitable organic acids include maleic, fumaric, benzoic, ascorbic, succinic,
methanesulfonic, acetic, trifluoroacetic, oxalic, propionic, tartaric, salicylic, citric, gluconic,
lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and benzenesulfonic
acids. Suitable inorganic acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and
nitric acids. Suitable base addition salts include those salts that form with the carboxylate anion
and include salts formed with organic and inorganic cations such as those chosen from the alkali
and alkaline earth metals (for example, lithium, sodium, potassium, magnesium, barium and
calcium), as well as the ammonium ion and substituted derivatives thereof (for example,
dibenzylammonium, benzylammonium, 2-hydroxyethylammonium, and the like). Thus, the term
“pharmaceutically acceptable salt” of Compound A is intended to encompass any and all
acceptable salt forms.

[00108] In certain embodiments, Compound A is present in a pharmaceutical composition
in the form of a pharmaceutically acceptable salt. In certain embodiments, a pharmaceutically
acceptable salt of Compound A is the sodium salt of Compound A. The monosodium salt of
Compound A has a molecular formula of C32H29FsN3OsNa, which corresponds to a molecular
weight of about 653.6 (salt) and about 631.6 (free form). The monosodium salt of Compound A

has the following formula:
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[00109] In certain embodiments, the monosodium salt is in the form of an amorphous
solid. In certain embodiments, the monosodium salt is in crystalline or partially crystalline form.
[00110] As used herein, and in the absence of a specific reference to a particular
pharmaceutically acceptable salt of Compound A, any dosages, whether expressed in milligrams
or as a percentage by weight or as a ratio with another ingredient, should be taken as referring to
the amount of Compound A free form.

[00111] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is present in a pharmaceutical composition in an amount from about 45 mg to about 450
mg of Compound A. In certain embodiments, the amount of Compound A, or pharmaceutically
acceptable salt thereof, is from about 50 mg to about 400 mg. In certain embodiments, the
amount of Compound A, or pharmaceutically acceptable salt thereof, is from about 100 mg to
about 350 mg. In other such embodiments, the amount of Compound A, or pharmaceutically
acceptable salt thereof, is from about 190 mg to about 210 mg, preferably about 200 mg. In still
other embodiments, the amount of Compound A, or pharmaceutically acceptable salt thereof, is
from about 290 mg to about 310 mg, preferably about 300 mg.

[00112] In certain embodiments, the pharmaceutical composition provides a high drug
load. For example, in embodiments where the composition is a tablet, the tablet may contain at
least 20% drug substance, at least 25% drug substance, at least 30% drug substance, at least 35%
drug substance, at least 40% drug substance, at least 45% drug substance, at least 50% drug
substance, at least 55% drug substance, or at least 60% drug substance. Alternatively, the tablet
may contain about 40%, about 41%, about 42%, about 43%, about 44%, about 45%, about 46%,
about 47%, about 48%, about 49%, about 50%, about 51%, about 52%, about 53%, about 54%,
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about 55%, about 56%, about 57%, about 58%, about 59%, about 60%, about 61%, about 62%,
about 63%, about 64%, or about 65% drug substance. As another example, in embodiments
where the composition is a tablet, the pharmaceutical composition comprises sodium 4-((R)-2-
[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate, such as at least 40% , at least 45% ,
at least 50% , at least 55% , or at least 60% sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-
(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-y1]-1-
phenyl-ethylamino)butanoate. Alternatively, the tablet may contain about 40%, about 41%, about
42%, about 43%, about 44%, about 45%, about 46%, about 47%, about 48%, about 49%, about
50%, about 51%, about 52%, about 53%, about 54%, about 55%, about 56%, about 57%, about
58%, about 59%, about 60%, about 61%, about 62%, about 63%, about 64%, or about 65%
sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl1]-1-phenyl-ethylamino)butanoate.

[00113] C. PHARMACEUTICAL COMPOSITIONS

[00114] Solid pharmaceutical compositions comprising Compound A or a
pharmaceutically acceptable salt thereof may be used to treat endometriosis or uterine fibroids.
Solid pharmaceutical compositions or dosage forms as described herein may preferably be oral
dosage forms, which can be administered to humans. A solid oral dosage form may be in the
form of, for example, capsules, granules, granulates, pellets, pills, powders and/or tablets.
[00115] The present disclosure provides pharmaceutical formulations and functional
excipients to, infer alia, provide a high drug load of Compound A or a pharmaceutically
acceptable salt thereof in an oral dosage form.

[00116] In certain embodiments, the disclosed solid pharmaceutical compositions
comprise at least one pharmaceutically acceptable meltable binder. In some such embodiments,
the pharmaceutically acceptable meltable binder comprises a meltable polymer, a meltable
glyceride derivative, a meltable polyol, a meltable polysaccharide, a meltable cellulose
derivative, a meltable povidone, a meltable amphiphile, or a combination thereof. In some such
embodiments, the solid pharmaceutical composition further comprises an optional plasticizer.
[00117] In certain embodiments, the pharmaceutically acceptable meltable binder
comprises a meltable polymer. In some such embodiments, the pharmaceutically acceptable

meltable binder comprises a hydrophilic meltable polymer. For example, the pharmaceutically
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acceptable meltable binder may be a polyalkylene glycol, such as polyethylene glycol (PEG), or
a poloxamer. In some such embodiments, the pharmaceutically acceptable meltable binder
comprises PEG 3350. In some such embodiments, the pharmaceutically acceptable meltable
binder comprises poloxamer 188. In some such embodiments, the pharmaceutically acceptable
meltable polymer comprises an amphiphilic polymer. For example, the pharmaceutically
acceptable meltable binder may be polyvinyl caprolactam-polyvinyl acetate-polyethylene glycol
graft copolymer. In some such embodiments, the meltable polymer may be selected from
copolymer of N-vinyl lactam, polyalkylene glycol, polyacrylate, polymethacrylate,
polyacrylamide, polyvinyl alcohol, vinyl acetate polymer, or combinations thereof.

[00118] In certain embodiments, the pharmaceutically acceptable meltable binder
comprises a meltable glyceride derivative, such as polyoxylglyceride, behenoyl polyoxyl-8
glyceride, or glyceryl monostearate. In certain embodiments, the pharmaceutically acceptable
meltable binder comprises a meltable polyol, such as maltitol or isomalt. In certain embodiments,
the pharmaceutically acceptable meltable binder comprises a meltable polysaccharide, such as
maltodextrin. In certain embodiments, the pharmaceutically acceptable meltable binder
comprises a meltable cellulose derivative, such as hydroxypropyl cellulose. In certain
embodiments, the pharmaceutically acceptable meltable binder comprises a meltable povidone,
such as copovidone. In certain embodiments, the pharmaceutically acceptable meltable binder
comprises a meltable amphiphile, such as d-a tocopheryl polyethylene glycol 1000 succinate.
[00119] In certain embodiments, a pharmaceutically acceptable meltable binder is present
in the solid pharmaceutical composition in an amount from about 0.1% to about 20% by weight
(w/w) of the solid pharmaceutical composition. In certain embodiments, a pharmaceutically
acceptable meltable binder is present in the solid pharmaceutical composition in an amount from
about 2% to about 10% by weight (w/w) of the solid pharmaceutical composition. In certain
embodiments, a pharmaceutically acceptable meltable binder is present in the solid
pharmaceutical composition in an amount from about 3% to about 8% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, a pharmaceutically acceptable
meltable binder is present in the solid pharmaceutical composition in an amount from about 4%
to about 6% by weight (w/w) of the solid pharmaceutical composition. In certain embodiments,
the solid pharmaceutical composition includes about 5% by weight of a pharmaceutically

acceptable meltable binder.
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[00120] In certain embodiments, the meltable binder is polyethylene glycol (PEG), such as
PEG 1450, PEG 3350, PEG 4000, PEG 6000, or PEG 8000. In certain embodiments, the
meltable binder is PEG 3350. In certain embodiments, polyethylene glycol is present in the solid
pharmaceutical composition in an amount from about 0.1% to about 20% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, polyethylene glycol is present in the
solid pharmaceutical composition in an amount from about 2% to about 10% by weight (w/w) of
the solid pharmaceutical composition. In certain embodiments, polyethylene glycol is present in
the solid pharmaceutical composition in an amount from about 3% to about 8% by weight (w/w)
of the solid pharmaceutical composition. In certain embodiments, polyethylene glycol is present
in the solid pharmaceutical composition in an amount from about 4% to about 6% by weight
(w/w) of the solid pharmaceutical composition. In certain embodiments, the solid pharmaceutical
composition includes about 4.8% by weight of polyethylene glycol, such as PEG 3350.

[00121] In certain embodiments, the weight ratio of Compound A or a pharmaceutically
acceptable salt thereof to the pharmaceutically acceptable meltable binder is from about 1:1 to
about 15:1, alternatively from about 3:1 to about 12:1. In certain embodiments, the weight ratio
of Compound A or a pharmaceutically acceptable salt thereof to the pharmaceutically acceptable
meltable binder is about 3:1, about 4:1, about 5:1, about 6:1, about 7:1, about 8:1, about 9:1,
about 10:1, about 11:1, or about 12:1. In some such embodiments, the weight ratio of Compound
A or a pharmaceutically acceptable salt thereof to the pharmaceutically acceptable meltable
binder is about 12:1.

[00122] In certain embodiments, Compound A or the pharmaceutically acceptable salt
thereof, the pharmaceutically acceptable meltable binder, and, optionally, one or more additional
excipients are mixed, preferably by melt-processing. There are at least two types of interaction
possible between Compound A or a pharmaceutically acceptable salt thereof, the
pharmaceutically acceptable meltable binder, and the optional additional excipients. In certain
embodiments, Compound A or a pharmaceutically acceptable salt thereof and the
pharmaceutically acceptable meltable binder form a single-phase system where API is miscible
with the binber. In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof and the pharmaceutically acceptable meltable binder form a multi-phase system where

API-binder physically mixed with the other excipients in the matrix.
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[00123] In certain embodiments, the solid pharmaceutical composition comprises the
following components: Compound A or a pharmaceutically acceptable salt thereof, a
pharmaceutically acceptable meltable binder, and, optionally, one or more additional excipients.
In certain embodiments, two or more components of the composition are miscible with each
other. In some such embodiments, miscibility is dependent upon the properties of the
components and/or upon the processing conditions (e.g., time and/or temperature of melting). In
some such embodiments, two or more components of the composition are completely miscible
with each other. For example, in certain embodiments, sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
y1]-1-phenyl-ethylamino)butanoate and the pharmaceutically acceptable meltable binder are
completely miscible with each other. In some such embodiments, the miscible components can
be combined to form a single-phase system. In other such embodiments, two or more
components of the composition are only partially miscible or immiscible with each other. In
some such embodiments, the partially miscible or immiscible components can be combined to
form a multi-phase system. A multi-phase system may be, for example, characterized by two
distinct phases. For example, in certain embodiments, sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
y1]-1-phenyl-ethylamino)butanoate and the pharmaceutically acceptable meltable binder are only
partially miscible. In some such embodiments, the multi-phase system comprises API
molecularly dispersed in a matrix and API in a separate phase - mixed with the matrix. As
another example, in certain embodiments, a pH modifying agent, such as sodium carbonate, and
the pharmaceutically acceptable meltable binder are immiscible. In some such embodiments, the
multi-phase system comprises API molecularly dispersed in a matrix and a pH modifying agent
in a separate phase - mixed with the matrix.

[00124] In certain embodiments, the solid pharmaceutical composition comprises a solid
dispersion. In certain embodiments, the solid dispersion comprises Compound A or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable meltable binder. In
certain embodiments, the solid dispersion comprises amorphous Compound A or a
pharmaceutically acceptable salt thereof. In certain embodiments, the solid dispersion comprises
sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylaminor)butanoate. In certain
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embodiments, the solid dispersion comprises amorphous sodium 4-((R)-2-[5-(2-fluoro-3-
methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate. In certain embodiments, the pharmaceutically
acceptable meltable binder is polyethylene glycol, such as PEG 3350. In certain embodiments,
the solid pharmaceutical composition further comprises drug particles mixed with the solid
dispersion. In certain embodiments, the solid pharmaceutical composition comprises a solid
dispersion having Compound A or a pharmaceutically acceptable salt thereof molecularly
dispersed in a meltable binder as well as Compound A or a pharmaceutically acceptable salt
thereof mixed with the solid dispersion.

[00125] In certain embodiments, the solid pharmaceutical composition comprises a multi-
phase system, such as a two-phase system. In certain embodiments, the multi-phase system
comprises API both as a molecular dispersion in a meltable binder matrix and API in a separate
phase - mixed with the meltable binder matrix. In certain embodiments, Compound A or a
pharmaceutically acceptable salt thereof is molecularly dispersed in a meltable binder matrix. In
certain embodiments, sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-
trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate is molecularly dispersed in a meltable binder matrix. In certain
embodiments, a meltable binder is molecularly dispered in a solid matrix containging Compound
A or a pharmaceutically acceptable salt thereof. In certain embodiments, one or more additional
excipients are also present in the solid pharmaceutical composition (e.g., mixed with the meltable
binder matrix). In certain embodiments, a meltable binder is molecularly dispered in a solid
matrix containging Compound A or a pharmaceutically acceptable salt thereof.

[00126] Drugs administered via oral solid dosage forms should dissolve in vivo before
systemic absorption can take place. There are number of factors which affect drug dissolution,
including physicochemical properties of the drug substance.

[00127] In certain embodiments, dissolution is assessed utilizing USP apparatus I in 900
mL of sodium phosphate, pH 6.8, at 37 °C and paddle speed of 50 rpm. In certain embodiments,
dissolution is assessed utilizing USP apparatus II in 900 mL of hydrochloric acid, pH 1.2, at 37
°C and paddle speed of 50 rpm. The analytical finish may be by a high performance liquid
chromatography (HPLC) system with ultraviolet (UV) detection

26



WO 2019/036713 PCT/US2018/047073

[00128] The solid pharmaceutical compositions described herein will typically be solid
oral dosage forms, preferably in the form of a tablet and, more preferably, an immediate release
tablet. In certain embodiments, the immediate release tablet releases at least 50% of Compound
A or a pharmaceutically acceptable salt thereof in 45 minutes, measured using USP apparatus 11,
in 900 mL of sodium phosphate, pH 6.8, at 37 °C and paddle speed of 50 rpm. In certain
embodiments, the immediate release tablet releases at least 80% of Compound A or a
pharmaceutically acceptable salt thereof in 60 minutes, measured using USP apparatus II, in 900
mL of sodium phosphate, pH 6.8, at 37 °C and paddle speed of 50 rpm. In certain embodiments,
the pH is 1.2, measured using USP apparatus II, in 900 ml in 0.1N HCI at 37°C.

[00129] The solid oral dosage forms described herein will typically be in the form of a
tablet. The provision of a tablet with particular pharmacokinetic parameters is a particular
advantage afforded by the present invention. Pharmacokinetic parameters refer to any suitable
pharmacokinetic parameters, such as Tmax, Cmax, and AUC. Parameters should be measured in
accordance with standards and practices which would be acceptable to a pharmaceutical
regulatory agency such as FDA, EMA, MHLW, or WHO. The values may be based on
measurements taken at appropriate intervals following the time of tablet ingestion, such as every
hour, or at increasingly sparse sampling intervals, such as 2, 4, 6, 8, 10, 12, 16, and 24 hours
after ingestion. The pharmacokinetic parameters can be assessed either following a single-dose
of drug or at steady state, preferably following a single-dose. In certain embodiments,
pharmacokinetic parameters are determined following a single dose of the pharmaceutical
composition. In certain embodiments, pharmacokinetic parameters are determined in a multiple
dosing regimen. For example, pharmacokinetic parameters may be determined after several
dosing intervals, e.g., at steady state. The pharmacokinetic parameters can be assessed under
fasting or fed conditions, preferably under fasting conditions.

[00130] Cmax refers to the peak concentration and, in particular, the maximum observed
plasma/serum concentration of drug. Tmax refers to the time to reach the peak concentration.
AUC: refers to the area under the plasma concentration-time curve, where t is the time of the last
measurable plasma concentration in the study. AUC. refers to the area under the plasma
concentration-time curve from time zero to infinity following a single dose.

[00131] In some embodiments, a solid oral dosage form (in particular a tablet) as

described herein is provided, for which the 90% confidence interval of log -transformed Cumax,
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log-transformed AUC:, and/or log-transformed AUC« for Compound A or a pharmaceutically
acceptable salt thereof in a population of human subjects falls completely within the range 80-
125% of the log -transformed Cmax, log-transformed AUCt, and/or log-transformed AUCoo,
respectively, of a reference tablet, wherein the reference tablet comprises sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate in an amount equivalent to about
200 mg of Compound A; polyethylene glycol 3350; sodium carbonate monohydrate;
crospovidone; colloidal silicon dioxide; magnesium stearate; and an optional film coating.
[00132] In some embodiments, a solid oral dosage form (in particular a tablet) as
described herein is provided, for which the 90% confidence interval of log -transformed Cumax,
log-transformed AUC:, and/or log-transformed AUCx for Compound A or a pharmaceutically
acceptable salt thereof in a population of human subjects falls completely within the range 80-
125% of the log -transformed Cmax, log-transformed AUCt, and/or log-transformed AUCco,
respectively, of a reference tablet, wherein the reference tablet comprises sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate in an amount equivalent to about
300 mg of Compound A; polyethylene glycol 3350; sodium carbonate monohydrate;
crospovidone; colloidal silicon dioxide; magnesium stearate; and an optional film coating.
[00133] In some embodiments, a solid oral dosage form (in particular, a tablet) is provided
as described herein, wherein the dosage comprises sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate in an amount equivalent to about 300 mg of Compound A
and wherein the dosage form when administered as a single dose to a population of human
subjects provides an average Cmax from about 1490 ng/mL to about 2340 ng/mL, an average
AUC: from about 3770 ng-hr/mL to about 5900 ng-hr/mL, and/or an average AUC from about
3780 ng-hr/mL to about 5910 ng-hr/mL for the population of human subjects. In some such
embodiments, the solid oral dosage form is administered under fasting conditions.

[00134] In certain embodiments, administration of a solid pharmaceutical composition
comprising Compound A or a pharmaceutically acceptable salt thereof results in rapid
suppression of luteinizing hormone (LH) and/or follicle-stimulating hormone (FSH) levels in a

female patient with endometriosis or uterine fibroids. In certain embodiments, administration of
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a solid pharmaceutical composition comprising Compound A or a pharmaceutically acceptable
salt thereof results in partial to substantially full suppression of estradiol levels in a female
patient with endometriosis or uterine fibroids. In some such embodiments, estradiol levels are
less than about 50 pg/mL. In some such embodiments, estradiol levels are between about 20
pg/mL and about 50 pg/mL. In some such embodiments, estradiol levels are less than about 20
pg/mL. In some such embodiments, estradiol levels are less than about 12 pg/mL (e.g., below the
lowest limit of quantitation).

[00135] The solid pharmaceutical compositions may comprise other excipients such as
excipients that function as fillers, binders, disintegrants, glidants and lubricants. Thus, a solid
pharmaceutical composition comprising Compound A or a pharmaceutically acceptable salt
thereof, further optionally comprises one or more conventional pharmaceutically acceptable
excipients.

[00136] In certain embodiments, the disclosed solid pharmaceutical compositions
comprise at least one excipient that functions as a filler. Fillers may include polyols, such as
dextrose, isomalt, mannitol, sorbitol, lactose, and sucrose; natural or pre-gelatinized potato or
corn starch; microcrystalline cellulose (e.g., Avicel®);, or a combination thereof. Examples of
suitable fillers include mannitol, such as spray dried mannitol (e.g., Pearlitol® 100SD, Pearlitol®
2008D); pregelatinized starch, such as Starch 1500®; microcrystalline cellulose, such as
Avicel® ; lactose monohydrate, such as Foremost® 316 Fast Flo®; mixtures of isomaltulose
derivatives such as galenlQ™ 720; and other suitable fillers and combinations thereof.

[00137] In certain embodiments, a filler is present in the solid pharmaceutical composition
in an amount from about 5% to about 70% by weight (w/w) of the solid pharmaceutical
composition. In certain embodiments, the filler is present in the solid pharmaceutical
composition in an amount from about 10% to about 60% by weight (w/w) of the solid
pharmaceutical composition. In certain embodiments, the filler is present in the solid
pharmaceutical composition in an amount from about 20% to about 50% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, the filler is present in the solid
pharmaceutical composition in an amount from about 30% to about 45% by weight (w/w) of the
solid pharmaceutical composition.

[00138] In certain embodiments, the solid pharmaceutical compositions comprising

Compound A or a pharmaceutically acceptable salt thereof include a pH modifying agent.
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[00139] In certain embodiments, the pH modifying agent is present in the solid
pharmaceutical composition in an amount from about 3% to about 50% by weight (w/w) of the
solid pharmaceutical composition. In some such embodiments, the pH modifying agent is present
in an amount wherein the weight ratio of Compound A, or salt thereof to the pH modifying agent
is from about 1:1 to about 10:1. Alternatively the ratio is from about 2:1 to about 10:1.
Alternatively, the ratio is from about 2:1 to about 8:1. Alternatively, the ratio is from about 2:1
to about 6:1. Alternatively, the ratio is from about 2:1 to about 4:1. Alternatively the ratio is
from about 2:1 to about 1:1.

[00140] In certain embodiments, the weight ratio of Compound A or a pharmaceutically
acceptable salt thereof to the pH modifying agent is from about 1:1 to about 10:1. In certain
embodiments, the weight ratio of Compound A or a pharmaceutically acceptable salt thereof to
the pH modifying agent is from about 2:1 to about 3:1. In certain embodiments, the weight ratio
of Compound A or a pharmaceutically acceptable salt thereof to the pH modifying agent is about
2:1.

[00141] In certain embodiments, the pH modifying agent comprises sodium acetate,
sodium bicarbonate, sodium carbonate, sodium hydrogen carbonate, sodium phosphate,
potassium carbonate, potassium hydrogen carbonate, potassium phosphate, magnesium acetate,
magnesium bicarbonate, magnesium carbonate, magnesium phosphate, or combinations thereof.
[00142] In certain embodiments, the pH modifying agent is sodium carbonate, such as
sodium carbonate monohydrate or sodium carbonate anhydrous.

[00143] In certain embodiments, sodium carbonate is present in the solid pharmaceutical
composition in an amount from about 3% to about 50% by weight (w/w) of the solid
pharmaceutical composition. In certain embodiments, sodium carbonate is present in the solid
pharmaceutical composition in an amount wherein the weight ratio of compound A, or salt
thereof, to sodium carbonate, is from about 1:1 to about 10:1. Alternatively the ratio is from
about 2:1 to about 10:1. Alternatively, the ratio is from about 2:1 to about 8:1. Alternatively, the
ratio is from about 2:1 to about 6:1. Alternatively, the ratio is from about 2:1 to about 4:1.
Alternatively the ratio is from about 2:1 to about 1:1.

[00144] As used herein, and in the absence of a specific reference to a particular hydrate

(or anhydrous) form of sodium carbonate, any amounts, whether expressed in milligrams or as a
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percentage by weight or as a ratio with another ingredient, should be taken as referring to the
amount of sodium carbonate monohydrate.

[00145] In certain embodiments, the pH modifying agent comprises weak bases with pKa
> 6, such as arginine, lysine, histidine, or combinations thereof. In certain embodiments, the pH
modifying agent comprises polymeric bases, such as poly(meth)acrylate polymers(Eudragit E
100, Eudragit E 12, Eudragit E 5, Eudragit E PO), or combinations thereof. In certain
embodiments, the pH modifying agent comprises ionic exchange resins, such as Amberlite
IRA96RF, Amberlite IRA 67, or combinations thereof.

[00146] In certain embodiments, the disclosed solid pharmaceutical compositions
comprise at least one excipient that functions as a glidant. Glidants may include, for example,
colloidal silicon dioxide, including highly dispersed silica (Aerosil®) or any other suitable
glidant such as animal or vegetable fats or waxes.

[00147] In certain embodiments, a glidant is present in the solid pharmaceutical
composition in an amount from about 0.1% to about 5% by weight (w/w) of the solid
pharmaceutical composition. In certain embodiments, a glidant is present in the solid
pharmaceutical composition in an amount from about 0.1% to about 2% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, a glidant is present in the solid
pharmaceutical composition in an amount from about 0.3% to about 3% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, a glidant is present in the solid
pharmaceutical composition in an amount from about 1% to about 3% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, a glidant is present in the solid
pharmaceutical composition in an amount from about 1% to about 2% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, the solid pharmaceutical composition
includes about 1.6% by weight of a glidant. In certain embodiments, the glidant is colloidal
silicon dioxide.

[00148] In certain embodiments, a glidant is included in an intragranular portion of the
solid pharmaceutical composition. In certain embodiments, the intragranular portion of the solid
pharmaceutical composition comprises a glidant in an amount from about 0.1% to about 5% by
weight (w/w), on the basis of the weight of the total pharmaceutical composition. In certain
embodiments, the intragranular portion of the solid pharmaceutical composition comprises a

glidant in an amount from about 0.5% to about 3% by weight (w/w), on the basis of the weight
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of the total pharmaceutical composition. In certain embodiments, the intragranular portion of the
solid pharmaceutical composition comprises about 1% by weight (w/w) of a glidant on the basis
of the weight of the total pharmaceutical composition.

[00149] In certain embodiments, a glidant is included in an extragranular portion of the
solid pharmaceutical composition. In certain embodiments, the extragranular portion of the solid
pharmaceutical composition comprises a glidant in an amount from about 0.1% to about 5% by
weight (w/w), on the basis of the weight of the total pharmaceutical composition. In certain
embodiments, the extragranular portion of the solid pharmaceutical composition comprises a
glidant in an amount from about 0.5% to about 2% by weight (w/w), on the basis of the weight
of the total pharmaceutical composition. In certain embodiments, the extragranular portion of the
solid pharmaceutical composition comprises about 0.6% by weight (w/w) of a glidant on the
basis of the weight of the total pharmaceutical composition.

[00150] In certain embodiments, a glidant is included in both an intragranular portion and
an extragranular portion of the solid pharmaceutical composition. In certain embodiments, the
intragranular portion of the solid pharmaceutical composition comprises a glidant in an amount
from about 0.1% to about 5% by weight (w/w), on the basis of the weight of the total
pharmaceutical composition and the extragranular portion of the solid pharmaceutical
composition comprises a glidant in an amount from about 0.1% to about 5% by weight (w/w), on
the basis of the weight of the total pharmaceutical composition. In certain embodiments, the
intragranular portion of the solid pharmaceutical composition comprises a glidant in an amount
from about 0.5% to about 3% by weight (w/w), on the basis of the weight of the total
pharmaceutical composition and the extragranular portion of the solid pharmaceutical
composition comprises a glidant in an amount from about 0.5% to about 2% by weight (w/w), on
the basis of the weight of the total pharmaceutical composition. In certain embodiments, the
intragranular portion of the solid pharmaceutical composition comprises a glidant in an amount
of about 1% by weight (w/w), on the basis of the weight of the total pharmaceutical composition
and the extragranular portion of the solid pharmaceutical composition comprises a glidant in an
amount of about 0.6% by weight (w/w), on the basis of the weight of the total pharmaceutical
composition. In certain embodiments, colloidal silicon dioxide is used as a glidant at a level of
about 1.6% weight/weight of the formulation with about 1% added intragranular and about 0.6%

added extragranular.
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[00151] In certain embodiments, the disclosed solid pharmaceutical compositions
comprise at least one excipient that functions as a lubricant. Lubricants may include, for
example, magnesium and calcium stearates, sodium stearyl fumarate, talc, or any other suitable
lubricant.

[00152] In certain embodiments, a lubricant is present in the solid pharmaceutical
composition in an amount from about 0.1% to about 5% by weight (w/w) of the solid
pharmaceutical composition. In certain embodiments, a lubricant is present in the solid
pharmaceutical composition in an amount from about 0.3% to about 3% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, a lubricant is present in the solid
pharmaceutical composition in an amount from about 0.5% to about 1.5% by weight (w/w) of
the solid pharmaceutical composition. In certain embodiments, the solid pharmaceutical
composition includes about 1% by weight of a lubricant. In certain embodiments, the lubricant is
magnesium stearate.

[00153] In certain embodiments, a lubricant is included in an extragranular portion of the
solid pharmaceutical composition. In certain embodiments, the extragranular portion of the solid
pharmaceutical composition comprises a lubricant in an amount from about 0.1% to about 5% by
weight (w/w), on the basis of the weight of the total pharmaceutical composition. In certain
embodiments, the extragranular portion of the solid pharmaceutical composition comprises a
lubricant in an amount from about 0.3% to about 3% by weight (w/w), on the basis of the weight
of the total pharmaceutical composition. In certain embodiments, magnesium stearate is used as
a lubricant and the magnesium stearate is in the extragranular portion.

[00154] In certain embodiments, the disclosed solid pharmaceutical compositions
comprise at least one excipient that functions as a disintegrant. Disintegrants may include, for
example, cross-linked polymers such as cross-linked modified starches, cross-linked
polyvinylpyrrolidone, also known as crospovidone, and cross-linked carboxymethyl cellulose,
also known as croscarmellose.

[00155] In certain embodiments, a disintegrant is present in the solid pharmaceutical
composition in an amount from about 0.1% to about 30% by weight (w/w) of the solid
pharmaceutical composition. In certain embodiments, a disintegrant is present in the solid
pharmaceutical composition in an amount from about 2% to about 8% by weight (w/w) of the

solid pharmaceutical composition. In certain embodiments, a disintegrant is present in the solid
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pharmaceutical composition in an amount from about 4% to about 6% by weight (w/w) of the
solid pharmaceutical composition. In certain embodiments, the solid pharmaceutical composition
includes about 4.7% by weight of a disintegrant. In certain embodiments, the solid
pharmaceutical composition includes about 4.8% by weight of a disintegrant. In certain
embodiments, the disintegrant is crospovidone.

[00156] In certain embodiments, the solid pharmaceutical composition is a tablet, which
may be coated with any suitable coating such as a film coat. A film coat may be used to, for
example, contribute to the ease with which the tablet can be swallowed. A film coat may also be
employed to improve taste and provide an elegant appearance. The film coat may comprise a
polyvinyl alcohol-polyethylene glycol graft copolymer, such as Opadry® II and Kollicoat® IR.
The film coat may also comprise talc as an anti-adhesive. The film coat may account for less
than about 5% by weight of the weight of the tablet.

[00157] In at least one aspect, this disclosure is directed to providing Compound A or a
pharmaceutically acceptable salt thereof in a single, stable solid oral dosage form that is
pharmacologically efficacious and physically acceptable. The solid oral dosage forms disclosed
herein are intended for pharmaceutical use in human subjects. Accordingly, they should be of an
appropriate size and weight for oral human administration (e.g., they should have a total weight
of less than about 1.6 g), in addition to being therapeutically efficacious. In order to facilitate the
intake of such a dosage form by a mammal, the dosage form may be shaped into an appropriate
shape such as a round or elongated shape.

[00158] The present disclosure provides solid pharmaceutical compositions comprising
Compound A or a pharmaceutically acceptable salt thereof formulated in a solid dispersion. In
certain embodiments, the solid dispersion comprises a pharmaceutically acceptable meltable
binder. In certain embodiments, the salt of Compound A is the monosodium salt (sodium 4-((R)-
2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-
3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate). In some such embodiments,
the salt of Compound A is amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-
fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate.

[00159] In certain embodiments, the solid pharmaceutical composition is a tablet which

comprises a solid matrix, such as amorphous solid dispersion, wherein the solid matrix, such as
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the amorphous solid dispersion comprises (i) Compound A or a pharmaceutically acceptable salt
thereof and (ii) a pharmaceutically acceptable meltable binder. In some such embodiments,
Compound A or the pharmaceutically acceptable salt thereof is the monosodium salt of
Compound A (sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-
benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate). In
some such embodiments the pharmaceutically acceptable meltable binder is polyethylene glycol,
such as PEG 3350. In certain embodiments, the solid matrix or the amorphous solid dispersion
further comprises a glidant. The glidant and the disintegrant may be physically mixed in a
multiple phase matrix. In some such embodiments, the glidant is silicon dioxide. In certain
embodiments, the solid matrix, such as amorphous solid dispersion further comprises a
disintegrant. In some such embodiments, the disintegrant is crospovidone.

[00160] In certain embodiments, the solid pharmaceutical composition of the invention is
a tablet comprising (i) an amount of Compound A or a pharmaceutically acceptable salt thereof
and (ii) a pharmaceutically acceptable meltable binder. In some such embodiments, the amount
of Compound A or a pharmaceutically acceptable salt thereof is about 200 mg. In some such
embodiments, the amount of Compound A or a pharmaceutically acceptable salt thereof is about
300 mg. In some such embodiments, Compound A or the pharmaceutically acceptable salt
thereof is the monosodium salt of Compound A (e.g., present in the tablet in an amount of about
207 mg or in an amount of about 310 mg). High drug loading is a particular challenge for this
drug substance, which is a unique challenge while formulating. In certain embodiments, the
solid pharmaceutical composition comprises a solid matrix, such as amorphous solid dispersion.
In some such embodiments, at least a portion of the amount of Compound A or a
pharmaceutically acceptable salt thereof is molecularly dispersed in the solid matrix, such as
amorphous solid dispersion. In some such embodiments, at least a portion of the amount of
Compound A or a pharmaceutically acceptable salt thereof is mixed with the solid matrix, such
as amorphous solid dispersion. In some such embodiments, a pH modifying agent is mixed with
the solid matrix, such as amorphous solid dispersion. In certain embodiments, the solid matrix,
such as amorphous solid dispersion further comprises a glidant. In some such embodiments, the
glidant is silicon dioxide. In certain embodiments, the solid matrix, such as amorphous solid
dispersion further comprises a disintegrant. In some such embodiments, the disintegrant is

crospovidone. In certain embodiments, Compound A or the pharmaceutically acceptable salt
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thereof is the monosodium salt of Compound A (sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)butanoate). In certain embodiments the pharmaceutically acceptable
meltable binder is polyethylene glycol, such as PEG 3350.

[00161] For example, as set forth in Table 1 and Table 2, the disclosed solid
pharmaceutical compositions may include one or more fillers, disintegrants, glidants and/or
lubricants in combination with the active agent and the pharmaceutically acceptable meltable
binder.

[00162] Compound A referenced in Table 1 and Table 2 below is Compound A sodium

salt and the corresponding weight percent is provided based on that salt form.

[00163] Table 1. Exemplary Formulations.
: . Quantity % %" Quantity % %"
Ingredient Function /o Tablet) | (wiw) | (wiw) | (mg/Tablet) | (wiw) | (wiw)
Tablet Core
Intragranular
Compound A, Drug 207.0 596 | 587 3105 506 | 587
sodium salt Substance
Polyethylene .
alycol 3350, NF Binder 16.7 48 4.7 25.0 4.8 4.7
Crospovidone, NF | Disintegrant 16.7 438 4.7 25.0 438 47
. pH
Sodium carbonate | gnin 103.5 298 | 294 155.25 298 | 294
monohydrate, NF
agent

Colloidal Silicon .
Dioxide, NF Glidant 3.5 1.0 1.0 5.25 1.0 1.0
Weight subtotal of intragranular 3473 100 _ 521.0 100

components

Extragranular

Colloidal Silicon .
Dioxide, NF Glidant 2.0 - 0.6 3 -- 0.6
Magnesium Lubricant 33 - 1.0 5 - 1.0
stearate, NF ' ' ’

Uncoated tablet weight 352.7 -- 100 529.0 -
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[00164] “Percents given based on the weight of intragranular components. Total
percentage may not be 100% due to rounding.
[00165] bPercents given based on the uncoated tablet weight. Total percentage may not be

100% due to rounding.

[00166] Table 2. Exemplary Formulation (containing a filler).
. . Quantity % %”
Ingredient Function (mg/Tablet) | (wiw) | (wiw)
Tablet Core
Intragranular
Compound A, Drug
sodium salt Substance 3105 396 >1.8
Polyethylene .
alycol 3350, NF Binder 25.0 4.8 42
Crospovidone, NF | Disintegrant 25.0 48 42
. H
Sodium carbonate .
monohydrate, NF modifying 155.25 29.8 259
agent
Colloidal Silicon .
Dioxide, NF Glidant 5.25 1.0 0.9
Weight subtotal of intragranular 5210 100 .
components
Extragranular
Mannitol Filler 70.0 -- 11.7
Colloidal Silicon .
Dioxide, NF Glidant 3.0 - 0.5
Magnesium .
stearate, NF Lubricant 6.0 - 1.0
Uncoated tablet weight 600.0 -- 100
[00167] “Percents given based on the weight of intragranular components. Total
percentage may not be 100% due to rounding.
[00168] bPercents given based on the uncoated tablet weight. Total percentage may not be

100% due to rounding.
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[00169] The amount (mg) of Compound A or pharmaceutically acceptable salt thereof

referenced in the following tables refers to the amount (mg) of Compound A free form (i.e., in

the case of a pharmaceutically acceptable salt, the free form equivalent weight).

[00170] In certain embodiments, the solid pharmaceutical composition comprises:
Ingredient Amount (mg)
Compound A or pharmaceutically acceptable salt thereof 180-330
Polyethylene glycol 15-40
Crospovidone 0.2-110
Sodium Carbonate 50-210
Silicon dioxide 0.2-10
Magnesium Stearate 0.2-10

[00171] In certain embodiments, the solid pharmaceutical composition comprises:
Ingredient Amount (mg)
Compound A or pharmaceutically acceptable salt thereof 180-220
Polyethylene glycol 15-19
Crospovidone 15-19
Sodium Carbonate 90-110
Silicon dioxide 5-6
Magnesium Stearate 3-4

[00172] In certain embodiments, the solid pharmaceutical composition comprises:
Ingredient Amount (mg)
Compound A or pharmaceutically acceptable salt thereof 270-330
Polyethylene glycol 22-28
Crospovidone 22-28
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Sodium Carbonate 135-165
Silicon dioxide 7-9
Magnesium Stearate 4-6

In certain embodiments, the solid pharmaceutical composition comprises:

Ingredient Amount (mg)
Compound A or pharmaceutically acceptable salt thereof 200
Polyethylene glycol 16.7
Crospovidone 16.7
Sodium Carbonate 103.5
Silicon dioxide 55
Magnesium Stearate 33

In certain embodiments, the solid pharmaceutical composition comprises:

Ingredient Amount (mg)
Compound A or pharmaceutically acceptable salt thereof 300
Polyethylene glycol 25
Crospovidone 25
Sodium Carbonate 155
Silicon dioxide 83
Magnesium Stearate 5

D. METHODS OF MANUFACTURE

The disclosed solid pharmaceutical compositions may be prepared by any suitable

method. In certain embodiments, the solid pharmaceutical formulation is manufactured by melt-

processing, such as by melt granulation. Melt-processing may be carried out by mixing and

heating Compound A or a pharmaceutically acceptable salt thereof and one or more excipients,

such as a pharmaceutically acceptable meltable binder, to obtain a homogenous moldable mass
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and then cooling the melt until it solidifies. The melt can be milled or cut into pieces, either
before (e.g., hot-cut) or after solidification (e.g., cold-cut).

[00177] “Melting” or “meltable” means a transition into a liquid or rubbery state in which
it is possible for one component to become embedded, preferably homogeneously embedded, in
the other component or components. Melting usually involves heating above the softening point
of the binder(s). In certain embodiments, the active ingredient is miscible with the
pharmaceutically acceptable meltable binder. In some such embodiments, the active ingredient
becomes molecularly dispersed within the meltable binder. In certain embodiments, the active
ingredient is only partially miscible with the pharmaceutically acceptable meltable binder. In
some such embodiments, the active ingredient becomes molecularly dispersed within the
meltable binder, or partially molecularly dispersed within the meltable binder and/or also is
mixed with the meltable binder.

[00178] In certain embodiments, one or more additional excipients are miscible with the
pharmaceutically acceptable meltable binder. In some such embodiments, at least one additional
excipient is mixed with the meltable binder. In one embodiment, the additional excipient may be
molecularly dispersed with the meltable binder. In certain embodiments, at least one additional
excipient is only partially miscible or immiscible with the pharmaceutically acceptable meltable
binder. In some such embodiments, at least one additional excipient is mixed with the meltable
binder.

[00179] The melting and/or mixing can take place in an apparatus customary for this
purpose, such as high-shears mixer, extruders, injection molders, spray congealers and 3-D
printers. Particularly suitable apparatuses are extruders or kneaders. Suitable extruders include
single screw extruders, intermeshing screw extruders or multiscrew extruders, preferably twin
screw extruders, which can be corotating or counterrotating and, optionally, be equipped with
kneading disks. It will be appreciated that the working temperatures will be determined by the
kind of extruder or the kind of configuration within the extruder that is used. Part of the energy
needed to melt, mix and dissolve the components in the extruder can be provided by heating
elements. However, the friction and shearing of the material in the extruder may also provide a
substantial amount of energy to the mixture and aid in the formation of a homogeneous melt of

the components.
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[00180] The preparation of the melt can take place in a variety of ways. The mixing of the
components can take place before, during or after the formation of the melt. For example, the
components can be mixed first and then melted or be simultaneously mixed and melted. The melt
can also be homogenized in order to disperse the active ingredient(s) efficiently. In addition, it
may be convenient first to melt the polymer(s) and then to mix in and homogenize the active
ingredient(s). Various additives can also be included in the melt, for example, pH modifying
agents, glidants, disintegrants, and/or fillers.

[00181] In certain embodiments, the solidified melt-processed product is further milled,
ground or otherwise reduced to granules. In some such embodiments, the melt-processed
product, as well as each granule produced, comprises a solid dispersion comprising the active
ingredient and the pharmaceutically acceptable meltable binder. In some such embodiments, the
melt-processed product, as well as each granule produced, comprises a solid dispersion
comprising the active ingredient and the pharmaceutically acceptable meltable binder. In some
such embodiments, the melt-processed product, as well as each granule produced, comprises a
solid dispersion comprising the active ingredient and polyethylene glycol (PEG) such as PEG
3350. In some such embodiments, the melt-processed product, as well as each granule produced,
comprises a solid dispersion comprising the active ingredient, the pharmaceutically acceptable
meltable binder, and a disintegrant. In some such embodiments, the melt-processed product, as
well as each granule produced, comprises a solid dispersion comprising the active ingredient,
polyethylene glycol (PEG) such as PEG 3350, and a disintegrant.

[00182] In certain embodiments, a melt-processed product is blended with other
excipient(s) or additive(s) before being milled or ground to granules. In certain embodiments, a
melt-processed product is blended with other excipient(s) or additive(s) after being milled or
ground to granules. For example, a melt-processed product may be milled and then blended with
a glidant and/or a lubricant.

[00183] In one example, API, polyethylene glycol, a pH modifying agent, a disintegrant,
and a lubricant are blended and then subject to melt-processing. The product thus produced can
be milled and, optionally blended with further excipient(s).

[00184] A solid matrix, such as amorphous solid dispersion can be prepared by a variety

of techniques such as, without limitation, melt-processing, spray-drying, fluid bed granulation
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co-precipitation, freeze drying, or other solvent evaporation techniques, with melt-processing
being preferred.

[00185] As disclosed herein, one obstacle to the development of a high drug load
formulation was obtaining a formulation with adequate compressibility. In certain embodiments,
the pharmaceutical composition is a tablet manufactured by melt-processing. In some such
embodiments, melt-processing accommodates the flow properties of the API without
compromising the compressibility of the final formulation.

[00186] E.  METHODS OF USE

[00187] In at least one aspect, the present invention includes a method of treating
endometriosis comprising administering to a patient a pharmaceutical composition comprising
Compound A or a pharmaceutically acceptable salt thereof. In certain embodiments, the method
of treating endometriosis comprises administration of a pharmaceutical composition comprising
Compound A or a pharmaceutically acceptable salt thereof at a dose of about 150 mg. In some
such embodiments, the composition is administered once per day (“QD”). In certain
embodiments, the method of treating endometriosis comprises administration of a
pharmaceutical composition comprising Compound A or a pharmaceutically acceptable salt
thereof at a dose of about 200 mg. In some such embodiments, the composition is administered
twice per day (“BID”). In certain embodiments, the method of treating endometriosis comprises
administration of a pharmaceutical composition comprising Compound A or a pharmaceutically
acceptable salt thereof at a dose of about 300 mg. In some such embodiments, the composition is
administered twice per day (“BID”). In certain embodiments, the method of treating
endometriosis comprises administration of a pharmaceutical composition comprising Compound
A or a pharmaceutically acceptable salt thereof at a dose of about 600 mg. In some such
embodiments, the composition is administered once per day (“QD”).

[00188] In at least one aspect, the present invention includes a method of treating uterine
fibroids comprising administering to a patient a pharmaceutical composition comprising
Compound A or a pharmaceutically acceptable salt thereof. In certain embodiments, the method
of treating uterine fibroids comprises administration of a pharmaceutical composition comprising
Compound A or a pharmaceutically acceptable salt thereof at a dose of about 150 mg. In some
such embodiments, the composition is administered QD. In certain embodiments, the method of

treating uterine fibroids comprises administration of a pharmaceutical composition comprising
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Compound A or a pharmaceutically acceptable salt thereof at a dose of about 200 mg. In some
such embodiments, the composition is administered BID. In certain embodiments, the method of
treating uterine fibroids comprises administration of a pharmaceutical composition comprising
Compound A or a pharmaceutically acceptable salt thereof at a dose of about 300 mg. In some
such embodiments, the composition is administered BID. In certain embodiments, the method of
treating uterine fibroids comprises administration of a pharmaceutical composition comprising
Compound A or a pharmaceutically acceptable salt thereof at a dose of about 600 mg. In some
such embodiments, the composition is administered QD.

[00189] In certain embodiments, any of the above methods further comprise administering
to the subject a hormone to reduce or alleviate potential side effects of Compound A or a
pharmaceutically acceptable salt thereof. For example, the method may comprise administration
of an estrogen, a progestin, or a combination thereof. Such treatments are commonly referred to
as “add-back” therapy.

[00190] In some such embodiments, the add-back therapy comprises a progestogen, such
as a progestin. In some such embodiments, the add-back therapy comprises an estrogen. In some
such embodiments, the add-back therapy comprises a progestin and an estrogen.

[00191] The estrogen and/or progestogen can be administered orally, transdermally or
intravaginally. Suitable progestogens for use in the add-back therapy include, for example,
progesterone, norethindrone, norethindrone acetate, norgestimate, drospirenone, and
medroxyprogestogen. Suitable estrogens for use in the add-back therapy include, for example,
estradiol, ethinyl estradiol, and conjugated estrogens. Combined oral formulations containing an
estrogen and a progestogen are known in the art and include, for example, Activella®,
Angeliq®, FemHRT®, Jenteli™, Mimvey™, Prefest™, Premphase®, and Prempro®.

[00192] In certain embodiments, the estrogen is estradiol, ethinyl estradiol, or a
conjugated estrogen. In some such embodiments, the estrogen is estradiol. In some such
embodiments, the estradiol is administered once a day. In some such embodiments, the dose of
estradiol is 0.5 mg. In other such embodiments, the dose of estradiol is 1.0 mg. In some such
embodiments, the estrogen is ethinyl estradiol. In some such embodiments, the ethinyl estradiol
is administered once a day. In some such embodiments, the dose of ethinyl estradiol is 2.5 meg.
In other such embodiments, the dose of ethinyl estradiol is 5.0 meg. In some such embodiments,

the estrogen is a conjugated estrogen. In some such embodiments, the conjugated estrogen is
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administered once a day. In some such embodiments, the dose of conjugated estrogen is 0.3 mg.
In other such embodiments, the dose of conjugated estrogen is 0.45 mg or 0.625 mg.

[00193] In certain embodiments, the progestogen is progesterone, norethindrone,
norethindrone acetate, norgestimate, medroxyprogesterone, or drospirenone. In some such
embodiments, the progestogen is oral progesterone. In some such embodiments, the oral
progesterone is used cyclically (for the last 12 days of the 28-30 day cycle). In some such
embodiments, the dose of the oral progesterone is 100 or 200 mg. In some such embodiments,
the progestogen is norethindrone or norethindrone acetate. In some such embodiments, the
norethindrone or norethindrone acetate is administered once a day. In some such embodiments,
the dose of norethindrone or norethindrone acetate is 0.1 mg. In some such embodiments, the
dose of norethindrone or norethindrone acetate is 0.5 mg. In some such embodiments, the dose of
norethindrone or norethindrone acetate is 1.0 mg. In some such embodiments, the progestogen is
norgestimate. In some such embodiments, the norgestimate is administered once a day. In some
such embodiments, the dose of norgestimate is 0.09 mg. In some such embodiments, the
progestogen is medroxyprogesterone. In some such embodiments, the medroxyprogesterone is
administered once a day. In some such embodiments, the dose of medroxyprogesterone is 1.5
mg. In some such embodiments, the dose of medroxyprogesterone is 2.5 mg or 5 mg. In some
such embodiments, the progestogen is drospirenone. In some such embodiments, the
drospirenone is administered once a day. In some such embodiments, the dose of drospirenone is
0.25 mg. In some such embodiments, the dose of drospirenone is 0.5 mg.

[00194] In certain embodiments, the add-back therapy comprises a norethisterone prodrug,
such as norethindrone acetate. In some such embodiments, the add-back therapy further
comprises estradiol. Thus, in some such embodiments, the add-back therapy comprises estradiol
and norethindrone acetate. In some such embodiments, estradiol and norethindrone acetate are
administered orally once per day. In some such embodiments, estradiol is administered in an
amount of about 0.5 mg and norethindrone acetate is administered in an amount of about 0.1 mg
per day. In other such embodiments, estradiol is administered in an amount of about 1.0 mg and
norethindrone acetate is administered in an amount of about 0.5 mg per day. Alternatively, in
certain embodiments, estradiol is administered continuously and norethindrone acetate is

administered once per day during the last 12-14 days of a menstrual cycle.
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[00195] In certain embodiments, the dose of Compound A or a pharmaceutically
acceptable salt thereof is administered twice a day. In some such embodiments, add-back therapy
is administered once a day. The administration of Compound A or a pharmaceutically acceptable
salt thereof may be prior to, immediately prior to, during, immediately subsequent to or
subsequent to the administration of the add-back therapy.

[00196] In certain embodiments, a dose of Compound A or pharmaceutically acceptable
salt thereof (e.g., 300 mg) is administered in the morning with add-back therapy, such as a
combination of an estrogen and a progestogen (e.g., estradiol and norethindrone acetate) and a
dose of Compound A or pharmaceutically acceptable salt thereof (e.g., 300 mg) is administered
in the evening without add-back therapy.

[00197] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is co-packaged with the add-back therapy. For example, a blister pack may contain a
dose of Compound A or a pharmaceutically acceptable salt thereof and a dose of the add-back
therapy.

[00198] In certain embodiments, Compound A or a pharmaceutically acceptable salt
thereof is present in a fixed dose combination with the add-back therapy. For example, a capsule
may contain a caplet or tablet comprising Compound A or a pharmaceutically acceptable salt
thereof and a caplet or tablet comprising the add-back therapy, such as a combination of an
estrogen and a progestogen (e.g., estradiol and norethindrone acetate). In some such
embodiments, the capsule comprises 300 mg Compound A or a pharmaceutically acceptable salt
thereof, 1 mg estradiol, and 0.5 mg norethindrone acetate.

[00199] The pharmaceutical compositions, methods, and uses described herein will be
better understood by reference to the following exemplary embodiments and examples, which
are included as an illustration of and not a limitation upon the scope of the invention.

[00200] F. EXAMPLES

[00201] The following Examples demonstrate certain challenges encountered during
formulation development and describe formulations that overcome those challenges.

[00202] Example 1: Formulations F1 and F2

[00203] Table 3 presents additional non-limiting examples of components of the disclosed

formulations and their percentage by weight (w/w) of the formulation. Compound A referenced
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in the table below is the Compound A sodium salt and the corresponding weight percent is

provided based on that salt form.

[00204] Table 3: Composition of Formulations F1 and F2
Formulation F1 Formulation F2
Ingredient Function
Quantity % Quantity %
(mg/Tablet) | (w/w) | (mg/Tablet) | (w/w)
Compound A, sodium salt | Drug Substance 207.0 58.7 310.5 58.7
Polyethylene glycol 3350, Binder 16.7 47 250 47
NF
Crospovidone, NF Disintegrant 16.7 47 25.0 47
Sodium carbonate pH modifying
monohydrate, NF agent 103.5 294 1553 294
Colloidal silicon dioxide, Glidant 55 16 33 16
NF
Magnesium stearate, NF Lubricant 33 1.0 5 1.0
Uncoated tablet weight 352.7 529.0
[00205] “Percents given based on the uncoated tablet weight. Total percentage may not be
100% due to rounding.
[00206] Formulation F2 was tested for dissolution using USP apparatus II in 900 mL of

sodium phosphate, pH 6.8, at 37 °C and paddle speed of 50 rpm. The dissolution profile of
Formulation F2 tablets are shown in Figure 2.

[00207] Example 2: Study of the effect of antigelling agent on chemical stability
[00208] To investigate the effects of antigelling (pH modifying) agent on chemical
stability of Compound A in the formulations, formulations containing different ratios of

Compound A to the antigelling agent, sodium carbonate, were prepared as follows:

Table 4. Composition of Exemplary Formulations

‘ | Formulation (mg)
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Components #1 #2 #3 #4 s
(Control)
Compound A 310 310 310 310 310
& Sodium carbonate anhydrate 31 31 31 31 155
% Polyethylene glycol 3350 25 25 25 25 25
g Crospovidone 25 25 25 25 25
Silicon dioxide 52 5.2 52 52 52
g Sodium carbonate anhydrate 47 21 8 0 0
‘g Silicon dioxide 3 3 3 3 3
bi Magnesium stearate 5 5 5 5 5
Total 452 426 413 405 529
Compound A — Sodium carbonate ratio 10:1 8:1 6:1 4:1 2:1

95 g Compound A, 9.5 g sodium carbonate anhydrate, 7.66 g polyethylene glycol 3350 and 7.66
g crospovidone were weighed and pre-blended. 1.6 g of silicon dioxide was subsequently added
to the powder mixture after being sieved through a 30 mesh screen and blended for an additional
5 minutes. The powder blend was melt granulated using a Thermo Scientific™ Pharma 11
Twin-screw Extruder at 200 — 600 mg/hr and at 123 — 124 °C with the screw speed at 400 rpm.
The granules were obtained by milling the off-white, opaque extrudate using a Fitzmill with
impact forward and a 0.033” round screen at S000 rpm. The milled granulation was mixed with
the remaining sieved silicon dioxide, magnesium stearate and different quantities of sodium
carbonate shown in Table x to produce powder blends for Formulations #1-4, respectively. Each
individual final blend was compressed into tablet using a Carver press with the compression
force at 1000 — 1400 1bs. The final tablet formulations prepared contain 4:1, 6:1, 8:1 and 10: 1
w/w ratio of Compound A to sodium carbonate, respectively. Tablets of the control formulation
(#5) with 2:1 w/w ratio of Compound A to sodium carbonate was prepared using the same

process steps in a Micro 27 PH twin-screw extruder at pilot scale.

[00209] Tablets of Formulations #1-5 were placed in glass scintillation vials with screw
caps and stored under stress and accelerated test conditions with elevated temperature and
humidity, i.e., 50°C/75% RH or 40°C/75% RH, respectively. Formulation #5 containing 2:1 w/w
ratio of Compound A to sodium carbonate anhydrate was used as a control because it has been

shown to provide adequate antigelling properties and acceptable long term stability. Tablet
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samples were taken at predetermined time intervals and analyzed for content, degradation
products and moisture content. The stability results are provided in Figure 10. Degradation
product, lactam, was used as the indicator of stability performance because it is the most
sensitive to pH changes in the formulation. The study demonstrated acceptable stability of all
test tablet formulations comparable with the control formulation despite of the higher moisture
contents. At an antigelling agent (sodium carbonate) level as low as 10% of Compound A, the
assay results and lactam degradant levels are well within the product specification limits of 90-
110% and 0.5%, respectively. One degradation product of Compound A is Compound B, which
has a lactam moiety. The lactam moiety may be determined using numerous techniques. In one
embodiment, the lactam moiety is determined using reversed phase high performance liquid
chromatography (HPLC) with ultraviolet (UV) detection at 275 nm. The HPLC system consists
of a C8 column with a flow rate at 1.1 mL/min. The column temperature is kept at S0°C
throughout the analysis. Both mobile phase A and B are applied, where mobile phase A is
triethylamine/acetic acid buffer solution with an ratio of water:triethylamines:acetic acid in
100:0.1:0.06 (v/v) at pH 5.3 and mobile phase B is Acetonitrile. The diluent is
triethylamine/acetic acid buffer solution and acetonitrile in a 50:50 (v/v) ratio. The detection
limit standard is prepared in diluent with an accurately known concentration of about 0.06 pg
elagolix free form/mL. The typical relative retention times (RRT) for the lactam moiety is

approximately at 1.48 and the normalization factor is (NF) is 1.08.

[00210] Example 3: Stability study of formulations comprising different antigelling
(pH modifying) agents
[00211] To investigate the effects of different antigelling (pH modifying) agents on

chemical stability of Compound A in the formulations, formulations containing different ratios
of Compound A to the alternate pH modifying agents, Arginine and Eudragit E PO, were

prepared as follows:

Table 5. Composition of Exemplary Formulations

Formulation

Components A B C (Control)
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Compound A 310 310 310
Arginine 77.5 - -
Eudragit E - 155 -
Polyethylene glycol 3350 25 25 25
Crospovidone 25 25 25
Silicon dioxide 3 3 3
Magnesium stearate 5 5 5
Total 445 523 368
Compound A —pH modifying agent ratio 4:1 2:1 N/A

9.3 g Compound A, 0.75 g polyethylene glycol 3350, 0.75 g crospovidone and 2.325 g alginine
(Formulation A) or 4.65 g Eudragit E PO (Formulation B) were weighed and pre-blended. 0.09 g
of silicon dioxide was subsequently added to the powder mixture after being sieved through a 30
mesh screen and blended for 10 minutes. 0.15 g magnesium stearate was added and blended for
an additional one minute. Each powder blend was compressed into tablet using a Carver press
with the compression force of 2000 1bs. The final tablets of Formulation A and B contain 4:1 and
2:1 w/w ratio of Compound A to Arginine and Eudragit E, respectively. Formulation C does not

contain an antigelling agent.

Tablets of Formulations A and B were placed in glass scintillation vials with screw caps and
stored under stress and accelerated test conditions with elevated temperature and humidity, i.e.,
50°C/75% RH or 40°C/75% RH, respectively. Formulation C containing no pH modifying agent
was used as a control. Tablet samples were taken at predetermined time intervals and analyzed
for content, degradation products and moisture content. The stability results are provided in
Figure 11. Degradation product, lactam, was used as the indicator of stability performance
because it is the most sensitive to pH changes in the formulation.

The study demonstrated acceptable stability of both Formulations A and B, comparable to the
control formulation. Using Arginine or Eudragit E as pH modifying agent, changes in the assay
results, tablet moisture and lactam degradant levels are similar to those of the control

formulation. The lactam levels were well within the product specification limits 0.5%.
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[00212] Example 4: Pharmacokinetic Parameters of F2

[00213] A study was conducted to assess the bioavailability of a single dose of a fixed
dose combination of F2, estradiol (E2), and norethindrone acetate (NETA) under fasting
conditions. A single capsule containing the 300 mg F2 tablet and a 1mg/0.5mg E2/NETA tablet
was administered to 36 adult healthy postmenopausal females. The pharmacokinetic parameters
are shown in Table 4. Data for Cmax, AUCt, and AUCx are presented as the mean (%CV); data
for Tmax are presented as median (min-max); and data for T12 are presented as harmonic mean

(pseudo-sd).

[00214] Table 6: Pharmacokinetic Parameters of 300 mg F2
F2
Pharmacokinetic 300 mg tablet
Parameters (units) (N=36)
Tmax (hr) 1.5(1.0-3.0)
Crmax (ng/mL) 1871 (47)
AUC (ngehr/mL) 4718 (44)
AUCx» (ngehr/mL) 4726 (44)
ti2 (hr) 3.0 (0.6)
[00215] Example A-1: Efficacy and Safety of Elagolix in a Subgroup of Women with

Uterine Fibroids and Non-dominant Adenomyosis

[00216] Adenomyosis is an estrogen-dependent disease of benign endometrial tissue
growth within the uterine muscular tissue, and is associated with heavy menstrual bleeding
(HMB) and dysmenorrhea. Adenomyosis occurs when endometrial tissue, which normally lines
the uterus, exists within and grows into the muscular wall of the uterus. The displaced
endometrial tissue continues to act as it normally would — thickening, breaking down and
bleeding — during each menstrual cycle. An enlarged uterus and painful, heavy periods can
result. Symptoms most often start late in the childbearing years after having children. The cause
of adenomyosis remains unknown, but the disease typically disappears after menopause. For
women who experience severe discomfort from adenomyosis, certain treatments can help, but
hysterectomy is the only cure. Sometimes, adenomyosis is silent — causing no signs or
symptoms — or only mildly uncomfortable. In other cases, adenomyosis may cause: Heavy or
prolonged menstrual bleeding, severe cramping or sharp, knifelike pelvic pain during
menstruation (dysmenorrhea), menstrual cramps that last throughout your period and worsen as

you get older, pain during intercourse and blood clots that pass during your period.
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[00217] An analysis of the efficacy and safety of elagolix in a subgroup of women with
UF and adenomyosis was conducted.

[00218] Patients and Methods: A 6-month, randomized, double-blind, placebo-controlled,
2-cohort, phase 2b clinical trial evaluating the safety and efficacy of elagolix (Cohort 1, 300mg
twice daily [BID] and Cohort 2, 600mg once daily [QD]), elagolix with 0.5mg estradiol
(E2)/0.1mg norethindrone acetate (NETA), and elagolix with 1.0mg E2/0.5mg NETA in
premenopausal women with HMB (>80mL/month) and UF was conducted. elagolix studied in
this clinical trial comprised the sodium salt of Compound A.

[00219] All subjects were evaluated with ultrasound and a subset volunteered to also be
evaluated by MRI. Women were excluded from the study if they had evidence of diffuse or
segmental adenomyosis as a dominant condition (>50% of the myometrium via
ultrasound/MRI). Efficacy and safety were evaluated post hoc in a subgroup of women who had
confirmed non-dominant adenomyosis (ultrasound/MRI) at baseline. Menstrual blood loss
(MBL) was quantified from sanitary products (alkaline hematin). The composite primary
endpoint was the proportion of women who had a >50% reduction from baseline in HMB and
<80mL MBL in the last 28 days of treatment. Adverse events (AEs) were recorded.

[00220] Results: Of the 567 women treated in the study, 86 women (15%; Cohort 1,
n=32; Cohort 2, n=54) had confirmed adenomyosis (ultrasound and/or MRI). The majority
(72%) of women with confirmed adenomyosis were Black and 87% had a >25 BMI at baseline.
The proportion of women in Cohort 1 who had a >50% reduction from baseline in HMB and
<80mL menstrual blood loss (MBL) in the last 28 days of treatment were 40% for placebo
(n=10), 80% for elagolix 300mg BID (n=5), 83% for elagolix 300mg BID with 0.5mg E2/0.1mg
NETA (n=12), and 100% for elagolix 300mg BID with 1.0mg E2/0.5mg NETA (n=5), and in
Cohort 2, 13% for placebo (n=16), 92% for elagolix 600mg QD (n=13), 93% for elagolix 600mg
QD with 0.5mg E2/0.1mg NETA (n=14), and 89% for elagolix 600mg QD with 1.0mg E2/0.5mg
NETA (n=9). At least 1 AE, related or unrelated to study drug, was reporting in 90% of the
placebo group (n=10) and 77% of elagolix-treated groups (n=22) in Cohort 1 and 88% of the
placebo group (n=16) and 67% of the elagolix-treated groups (n=38) in Cohort 2.

[00221] Example A-2: Safety and Efficacy of Elagolix in Women with Symptomatic

Adenomyosis
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[00222] The safety, efficacy, and tolerability of elagolix 300 mg BID in combination with
E2/NETA (estradiol 1 mg/norethindrone acetate 0.5 mg QD), versus Placebo in premenopausal
women 18-51 years of age with symptomatic adenomyosis will be assessed in a clinical trial.
[00223] Elagolix 300 mg BID equivalent with add-back treatment is expected to reduce
heavy menstrual bleeding (HMB) and pelvic pain in women with symptomatic adenomyosis.
Other doses of add back and elagolix as previously described may also be used for the treatment
of symptomatic adenomyosis.

[00224] Various aspects of the evaluation where elagolix may be found to be efficacious
and safe may include the following:

(a) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in menstrual blood loss (MBL) at Month 6;

(b) A clinically meaningful decrease (defined as > 30% reduction from baseline) in pelvic pain
at Month 3. This assessment will take other co-medications, such as analgesic into
consideration as well,;

(¢) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 3;

(d) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 12;

(e) A clinically meaningful decrease (defined as > 30% reduction) from baseline in pelvic pain
at Month 6. This assessment will take other co-medications, such as analgesic into
consideration as well;

(f) MBL volume mean change from baseline vs placebo;

(g) Suppression of bleeding as defined by amenorrhea +/- spotting;

(h) Suppression of menstrual cramps that last throughout the menstrual period,;

(i) Reduction of pain during intercourse; or

(7) Reduction of blood clots that pass during menstrual period.

[00225] Safety evaluations may include physical examination, vital signs, endometrial
assessments (endometrial thickness and biopsy), pelvic ultrasound [TAU (Transabdominal
Ultrasound)/TVU (Transvaginal Ultrasound)], clinical laboratory tests and adverse events

monitoring.
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[00226] Example A-3: Safety and Efficacy of Elagolix in Endometriosis related
conditions.
[00227] (I) Elagolix is an orally administered, short-acting, selective, non-peptide small

molecule GnRH receptor antagonist that blocks endogenous GnRH signaling by binding
competitively to GnRH receptors in the pituitary gland. Administration of elagolix results in
dose-dependent suppression of luteinizing hormone (LH) and follicle-stimulating hormone
(FSH) levels, leading to decreased blood levels of the ovarian sex hormones, estradiol and
progesterone. LH and FSH suppression begins within hours of administration and is readily

reversible upon discontinuation of elagolix.

[00228] (a) Pharmacodynamics: Effect on Ovulation and Estradiol

[00229] During the course of a 3-menstrual cycle study in healthy women, elagolix150 mg
QD and 200 mg BID resulted in an ovulation rate of approximately 50% and 32%, respectively.
In the Phase 3 studies in women with endometriosis, partial suppression of estradiol to
approximately 50 pg/mL was observed for ELAGOLIX 150 mg QD, whereas nearly full
suppression of estradiol to approximately 12 pg/mL was observed following treatment with

elagolix 200 mg BID.

[00230] (b) Effect of Elagolix on QT Interval

[00231] Elagolix does not prolong the QTc interval. The effect of elagolix (up to 1200
mg) on QTc interval was evaluated in an active-controlled (moxifloxacin 400 mg) thorough QT
study. At 17- to 23-fold (relative to 200 mg BID and 150 mg QD regimens, respectively) of

elagolix therapeutic concentrations elagolix did not prolong the QTc interval.

[00232] (II) The pharmacokinetic properties of elagolix in healthy subjects are provided

in Table A-1. The steady state pharmacokinetic parameters are presented in Table A-2.

[00233] Table A-1. Pharmacokinetic Properties of Elagolix in Healthy Subjects
Absorption
Tmax (h) 1.0

Effect of high-fat meal (relative to 124%
fasting)
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Distribution
% Bound to human plasma proteins 80
Blood-to-plasma ratio 0.6
Metabolism
Metabolism CYP3A (major)
Minor pathways include: CYP2D6,
CYP2C8, and uridine
glucuronosyltransterases (UGTs)
Elimination
Major route of elimination Hepatic metabolism
Terminal phase elimination 4-6
half-life (ti2) (h)
% of dose excreted in urine <3
% of dose excreted in feces 90
[00234] Table A-2. Mean (%CV) Steady State Pharmacokinetic Parameters of Elagolix
Pharmacokinetic
Parameter
(Units) 150 mg QD 200 mg BID
Crnax (ng/mL) 574 (29) 774 (68)
AUC: (ngehr/mL) 1292 (31) 1725 (57)

CV: Coefficient of variation
Cmax: peak concentration
AUC:: area under the plasma concentration-time curve during the dosing interval (1) i.e.,

12 hours for BID, 24 hours for QD.

[00235] (IIT) Pharmacokinetics in Specific Populations
[00236] (a) Renal Impairment
[00237] Elagolix exposures (Cmax and AUC) are not altered by renal impairment. The

mean exposures are similar for women with moderate to severe or end stage renal disease

(including women on dialysis) compared to women with normal renal function.
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[00238] (b) Hepatic Impairment
[00239] Elagolix exposures (Cmax and AUC) are similar between women with normal

hepatic function and women with mild hepatic impairment. Elagolix exposures in women with
moderate and severe hepatic impairment are approximately 3-fold and 7-fold, respectively, of

exposures from women with normal hepatic function.

[00240]
[00241]

likely to be co-administered and with drugs commonly used as probes for pharmacokinetic

(IV) Drug Interaction Studies

Drug interaction studies were performed with elagolix and other drugs that are

interactions. Tables A-3 and A-4 summarize the pharmacokinetic effects when elagolix was co-
administered with other drugs which showed potentially clinically relevant changes.
[00242] Table A-3. Drug Interactions: Change in Pharmacokinetic Parameters of Elagolix

in the Presence of Co-administered Drug

Regimen
Ca- of Co-
administered adniinistered Reginien of
Drug Drug Elagolix N Raiio {90% CI)y*
Coax AUC
Ketoconazole 400 mg once 150 mp angle | 11 177 220
daily dose {148 -2 (198 244
600 mg single 4.37 338
. dose 150 me single | .. {3.62 — 3.28) {488 -6.37)
Riftampin - dose {2 -
SO0 mz once sose 2.00 1.65
daity (1.66—2.41) (145 —1.89)
C1: Confidence mferval
*rattos fior Cue and AUC compare co-admirastration of the medication with elagolix vs,
aduunistration of elagobix alone.

[00243]

administered Drug in the Presence of Elagolix
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Midazolan

2 mg angle dose

x 11 days

(051080

Reglinen
Co- af Lo Regimen
sdngnbiryed admintderesd “af
Dyug Drug Flagalix { N Ratio (869% Oy
Canan AUC
5 : 2080 mp )
C 4.5 myg singls e A ¥ 138
Digoxin n-},:, ,m"'}" e datdy | 1 x% 1 S8 i'“{ aay
< dosae £ 1t A {133 190 (LT 135
R e . .
. y . R . §.29 Qa0
SO RTRRTES I e owiee daidy H . o mm T -
Rosuvastatin H g once daly G 073~ 1.35) (.56 5,71
300 g . o
swice daily | 20 b.36 .46

(0.41 - G.50)

.63
RSN - 6T

Norethindrans

(5,85
T - 6.9W

Ethimnd 158
Estrashol {119 - 1428
Ngelgesromn® Shag 1§, G.85
oe daily | 7 {L7E - 8823
Norgestrel (.92

(884 - 180

ATTES 3

C omnpare ce-alminigation of the medication with elagolx va,
wof the medication slone.
 merebolite of norgestinate

(V) DRUG INTERACTIONS
[00244]
[00245]

(a) Potential for Elagolix to Affect Other Drugs

Elagolix is a weak to moderate inducer of cytochrome P450 (CYP) 3A enzyme.
Co-administration with elagolix may decrease plasma concentration of drugs that are substrates
of CYP3A.
[00246]

or higher, such as 300mg BID or 400mg QD or 600mg QD. Co-administration with

Elagolix is an inhibitor of efflux transporter P-glycoprotein (P-gp) at 200 mg BID

ELAGOLIX 200 mg BID may increase plasma concentration of drugs that are substrates of P-
gp.

[00247] (b) Potential for Other Drugs to Affect Elagolix
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[00248] Elagolix is a substrate of CYP3 A, P-gp, and organic anion transporting
polypeptide (OATP)1B1. Clinically meaningful interactions are not expected when elagolix is
co-administered with drugs that inhibit CYP3A or P-gp.

[00249] Co-administration of elagolix with drugs that induce CYP3 A may decrease
elagolix plasma concentrations.

[00250] Co-administration of elagolix with drugs that inhibit OATP1B1 may increase
elagolix plasma concentrations. Use of potent OATP1BI1 inhibitors are not recommended with

elagolix 200 mg BID regimen.

[00251] (c) Established and Other Potential Drug Interactions
[00252] Table A-5 provides the effect of co-administration of elagolix on concentrations

of concomitant drugs and the effect of concomitant drugs on elagolix.

[00253] Table A-5. Established Drug Interactions Based on Drug Interaction Trials
Antiarrhythmics T digoxin Clieal moniforing 15
digoxin recomenended for digoxim
when co-adnunistered with
ORILISSA.
Antimyeobacterial 1 elagohx Conconutant use of ORILISSA
rifampin 200 mg tvice daily and

rifampin 1s not reconunended.
Lamif concomttant use of
ORILISSA 150 mg once daily
and rifampin {0 6 months.

Benzodiazepines | midazolam Consider incregsing the dose of
oral midazolam midazolam and individuahize
therapy based on the patieat’s
response.
Stasins { rosuvastatin Consider mcreasing the dose of
rostvastatin rosuvastatin.

See Clinical Pharmacology, Tables A-3 and A-4.
The direction of the arrow indicates the direction of the change in AUC (1= increase, | =

decrease).

[00254] (d) Drugs with No Observed Clinically Significant Interactions with Elagolix
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[00255] No dose adjustment is required when elagolix is co-administered with the
following medications: ketoconazole, fluconazole, sertraline, and norethindrone or other

progestin-only contraceptives.

[00256] (VI) NONCLINICAL TOXICOLOGY
[00257] (a) Carcinogenesis
[00258] The 2-year carcinogenicity studies (conducted in mice and rats) revealed no

increase in tumors in mouse at any dose, but an increase in thyroid (male and female) and liver
(males only) tumors occurred in rat at the high dose (13-fold margin of safety with respect to 200
mg BID in women). The rat tumors were identified as being species-specific and of negligible
relevance to humans. This conclusion is based on a follow-on thyroid and hepatic effects-related
investigative study performed to document the possibility that thyroid and liver tumors may be

specific to rat and occurred via induction of hepatic drug metabolizing enzymes at the high dose.

[00259] (b) Mutagenesis
[00260] Mutagenicity studies have been performed with elagolix using in vitro and in vivo

test systems. These studies provided no evidence of a mutagenic or clastogenic potential.

[00261] (c) Impairment of Fertility

[00262] Effects on fertility and reproductive organs were evaluated in studies with rats and
monkeys that achieved plasma concentrations less than the AUC at MRHD for rats and
approximately 0.28-fold to 9.9-fold in monkeys, when adjusted for species difference in GnRH
receptor binding affinity. In rats there was no effect in a fertility study (doses 50, 150, 300
mg/kg/day) but involution and a decrease in corpora lutea in ovaries were observed in a repeat-
dose study (doses 600, 800 mg/kg/day). In a monkeys repeat-dose study (75, 150, 300 and 600
mg/kg/day), a reversible atrophy of reproductive organs (cervix, uterus and vagina) was observed
at all doses. Based on pharmacologic actions of elagolix in humans a reversible effect on fertility

may be expected in women.

[00263] (VII) CLINICAL STUDIES
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[00264] The efficacy of elagolix 150 mg QD and 200 mg BID in the management of
endometriosis with associated pain was demonstrated in two international double-blind, placebo-
controlled studies in 1686 premenopausal women (Study EM-I and EM-II), and two
uncontrolled, blinded extension studies (Study EM-III and EM-IV). Each placebo-controlled
study assessed the reduction in endometriosis-associated pain over 6 months of treatment. More
than 75 percent of women who completed Study EM-I and EM-II enrolled in the extension
studies for an additional 6 month treatment period. Subjects were followed for up to 12 months

post-treatment. See Figures 3-7.

[00265] (a) Reduction in pain

[00266] The co-primary efficacy endpoints were the proportion of responders for
dysmenorrhea and pelvic pain not related to menses (also known as non-menstrual pelvic pain
[NMPP]) at Month 3 compared to placebo. The primary analysis independently evaluated these
endpoints using a daily diary that asked patients to assess their pain and its impact on their daily
activities, over the previous 24 hours. The Daily Endometriosis Pain Impact Scale, consisted of
patient reported pain levels of None, Mild, Moderate or Severe (correlating with score of 0 to 3,
respectively) and included a functional component for each score.

[00267] Women were defined as responders if they experienced clinically meaningful
reduction in dysmenorrhea and/or NMPP with no increased analgesic use for endometriosis
associated pain.

[00268] A higher proportion of women treated with elagolix 150 mg QD or 200 mg BID
were responders for dysmenorrhea and NMPP versus placebo in a dose-dependent manner at
Month 3. The persistence of efficacy was observed through Month 6 [see Table A-6].

[00269] Dyspareunia was evaluated as a secondary endpoint using the Daily
Endometriosis Pain Impact Scale.

[00270] A higher proportion of women treated with elagolix 200 mg BID reported

clinically meaningful reduction in dyspareunia versus placebo at Month 3 through Month 6.
[00271] Table A-6. Proportion and Number of Responderst for Dysmenorrhea, Non-

Menstrual Pelvic Pain and Dyspareunia at Month 3 and Month 6 in Studies EM-I and EM-II,

using the Daily Endometriosis Pain Impact Scale
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Study EM-I Study EM-II

Elagolix Placebo Elagolix Placebo

150 mg 200 mg 150 mg 200 mg

QD BID %/ (@m/N) | QD BID % (0/N)

%/ (m/N) | %/ (@®/N) %/ (@/N) | % (n/N)
Dysmenorrhea 46.4xH* 75 .8xH* 19.6 22.7
(Month 3) (115/248) | (185/244) | (73/373) | 43.4%*** | 72 4%** (80/353)

(96/221) (163/225)
Dysmenorrhea 42 1#** 75.3%*% | 231 25.4
(Month 6)a (104/247) | (183/243) | (86/372) | 46.2%*** | 76.9%** (90/355)
(102/221) | (173/225)

Non-Menstrual 36.5 49 8** 36.5
Pelvic Pain 50.4%%* 54 SH** (136/373) | (110/221) | 57.8%** (129/353)
(Month 3) (125/248) | (133/244) (130/225)
Non-Menstrual 45.7** 349 62 2%%* 40.6
Pelvic Pain (113/247) | 62.1%*** (130/372) | 51.6%** | (140/225) | (144/355)
(Month 6)a (151/243) (114/221)
Dyspareuniaca 39.6 47 1xx* 31.9 44.0 53.7%* 395
(Month 3) (74/187) (81/172) | (90/282) (70/159) (87/162) (101/256)
Dyspareuniaa 39.6 50 3%** 333 39.9 55.8%#* 394
(Month 6) (74/187) (81/161) | (90/270) (65/163) (92/165) (100/254)

rescue analgesic use.

o A secondary endpoint

kk Hk %P <0.001,0.01, and 0.05, respectively, for test of difference from placebo

+ A responder had a reduction in pain from baseline to the analysis month greater than or equal

to a calculated, clinically important threshold of improvement, and also had stable or decreased

[00272]

Both elagolix treatment groups showed mean decreases from Baseline in

dysmenorrhea scores that were statistically significantly greater than placebo beginning at Month

1 and persisted through Month 6.
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[00273] Women in these studies also provided a daily self-assessment of their
endometriosis pain using the Numeric Rating Scale (NRS), on a scale ranging from 0 (no pain)
to 10 (worst pain ever). Women taking elagolix 150 mg QD and 200 mg BID reported a highly
statistically (p <0.001) significant reduction in NRS scores compared to placebo at Month 3 and
Month 6.

[00274] In the two blinded extension studies EM-III and EM-IV, where the patients who
were originally on elagolix in the controlled studies EM-I and EM-II were maintained on their
dose, the durability of improvement in dysmenorrhea, NMPP and dyspareunia was demonstrated
for a total of 12 months. In study EM-IV, efficacy was maintained when elagolix was taken with
and without food.

[00275] Results on efficacy endpoints from Study EM-II were consistent with those
observed in Study EM-1.

[00276] (b) Reduction in pain medication use

[00277] In these studies, women taking elagolix 200 mg BID reduced the amount of
opioid (hydrocodone with acetaminophen) or naproxen rescue medication used to treat their
endometriosis-associated pain compared to the amount required at baseline. In addition, there
was a significant reduction in the percentage of days per month of the opioid or naproxen rescue
medication use for women taking elagolix 200 mg BID compared to women taking placebo.
These effects were less consistently observed for women taking elagolix 150 mg QD. See
Figure 7. Compared with placebo, the 200 mg BID elagolix group had a significant decrease
from baseline in the percent change of averaged daily opioid pills at Months 3 through 6.
Reduction in pain may be reflected by reduction in pain medication, such as prescription opioids
or non-steroidal anti-inflammatory agents (NSAIDs) that may be prescribed or found over the
counter, for example, naproxen or acetaminophen. 150 mg once a day or twice a day is also
expected to reduce intake of pain medication and show reduction in pain, similarly 300 mg doses
whether taken once a day or twice a day, is also expected to reduce intake of pain medication and
show reduction in pain. In this pooled analysis of rescue analgesic use in two phase 3 trials,
compared with placebo: (1) both doses of elagolix 150 QD and 200 BID, showed a significant
reduction in the percentage of days in which rescue opioid medication was taken; (2) 200mg

BID elagolix dose showed a significant reduction in the mean percent daily pill counts; (3) fewer
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women in each elagolix group had increases in the opioid dose and more women had a decreased
or stable opioid dose.

[00278] In EM-1 and EM-2, 59% and 60% of patients used an opioid rescue analgesic for
pain at baseline. The opioid rescue analgesics used at baseline were predominantly

[00279] hydrocodone/acetaminophen (HC/APAP) and codeine/APAP at strengths of
5/300-325mg and 30/300-500mg. In EM-1, of all patients on an opioid at baseline, 98% and 2%
were on HC/APAP and codeine/APAP, respectively. In EM-2, of all patients on an opioid at
baseline, 50% were on HC/APAP, 16% were on codeine/APAP, 3% were on codeine, and 32%
were on tramadol/APAP.

[00280] (c) Effects on Bleeding Patterns
[00281] Effects on menstrual bleeding patterns
[00282] The effects of elagolix on menstrual bleeding were evaluated for up to 12 months

using an electronic daily diary where subjects classified their flow of menstrual bleeding (if
present in the last 24 hours) as spotting, light, medium, or heavy. Elagolix led to a dose-
dependent reduction in mean number of bleeding and spotting days and bleeding intensity in

those subjects who reported menstrual bleeding.

[00283] Table B-3: Mean Bleeding/Spotting Days and Mean Intensity Scores at Month 3
| Elagoly Elagoiix Fhaeshe
1 Sttang Loty Bally Sy Fwder Thadly

| Buseline | Momth 3 | Beseline Monthd  Basele | Momb 3

[00284] Elagolix also demonstrated a dose-dependent increase in the percentage of women
with amenorrhea (defined as no bleeding or spotting in a 56-day interval) over the treatment
period. The incidence of amenorrhea during the first six months of treatment ranged from 6-17%

for elagolix 150 mg once daily, 13-52% for elagolix 200 mg twice daily and less than 1% for
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placebo. During the second 6 months of treatment, the incidence of amenorrhea ranged from 11-
15% for elagolix 150 mg once daily and 46-57% for elagolix 200 mg twice daily.

[00285] After 6 months of therapy with elagolix 150 mg once daily, resumption of menses
after stopping was reported by 59%, 87%, and 95% of women within 1, 2, and 6 months
respectively. After 6 months of therapy with elagolix 200 mg twice daily, resumption of menses
after stopping treatment was reported by 60%, 88%, and 97% of women within 1, 2, and 6
months, respectively.

[00286] After 12 months of therapy with elagolix 150 mg once daily resumption of
menses after stopping treatment was reported by 77%, 95% and 98% of women within 1, 2, and
6 months respectively. After 12 months of therapy with elagolix 200 mg twice daily resumption
of menses after stopping treatment was reported by 55%, 91% and 96% of women within 1, 2,

and 6 months respectively.

[00287] (VII) Lactation

[00288] Risk Summary: No human studies have been conducted to assess the impact of
elagolix on milk production, its presence in breast milk, or its effects on the breastfed child. It is
not known whether elagolix and its metabolites are present in human breast milk, affect human

milk production or have effects on the breastfed infant.

[00289] (a) In rats elagolix is secreted minimally via milk.
[00290] The developmental and health benefits of breastfeeding should be considered
along with the mother’s clinical need for elagolix and any potential adverse effects on the

breastfed child from elagolix .

[00291] (b) Data: Animal Data

[00292] Pregnant rats were given diet containing elagolix throughout the gestation and
lactation periods to achieve a daily elagolix dose of 400 mg/kg. During nursing the dams and
litters were divided into restricted feeding and non-restricted groups to determine whether
elagolix was secreted in the mother’s milk. At post natal day 10 and 20 elagolix plasma
concentrations in pups of the restricted feeding litters were not measurable. In pups of the non-

restricted feeding group, elagolix plasma concentrations were measurable and approximately 1%
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of the mother’s plasma concentrations. Using plasma concentrations in pups as a surrogate of

exposure via lactation elagolix is considered to be minimally secreted in milk.

[00293] (IX) ADVERSE REACTIONS
[00294] (a) Clinical Trials Experience
[00295] Because clinical trials are conducted under widely varying conditions, adverse

reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in clinical practice.

[00296] The safety of elagolix was evaluated in two six-month placebo-controlled clinical
studies (Study EM-I and Study EM-II) in which a total of 952 women were treated with 150 mg
QD or with 200 mg BID. The population age range was 18-49 years old. Women who completed
six months of treatment and met eligibility criteria continued treatment in two blinded six-month

extension studies, for a total treatment duration of up to 12 months.

[00297] (b) Adverse Reactions (>1%) Leading to Study Discontinuation

[00298] In the two controlled studies (EM-I and EM-II), 5.5% of patients treated with
elagolix 150 mg QD and 9.6% of patients treated with elagolix 200 mg BID discontinued
therapy due to adverse reactions. Discontinuations for both dosage forms were most commonly
due to hot flush (0.8% and 2.5%) and nausea (0.8% and 1.5%). The majority of discontinuation
due to hot flushes and nausea occurred within the first 2 months of therapy. No woman
discontinued elagolix 150 mg QD for hot flushes during the extension study after receiving it for

6 months in the controlled study.

[00299] (c) Common Adverse Reactions:
[00300] Adverse reactions reported in > 5% of women in the two placebo-controlled
studies in either elagolix dose group and at a greater frequency than placebo are noted in the

following table A-7.
[00301] Table A-7. Percentage of Patients in Studies EM-I and EM-II with Treatment-

Emergent Adverse Reactions Occurring in at Least 5% of Patients (either elagolix Dose Group)

and Greater than Placebo
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[Elagolix Elagolix Placebo
150 mg QD 200 mg BID IN=734
[N=475 (N=477
% % %
Gastrointestinal Disorders
[Nausea 11 16 13
Infections and Infestations
[Nasopharyngitis 6 6 4
Sinusitis 5 6 4
Upper Respiratory Tract Infection 6 4 5
[Musculoskeletal and Connective Tissue Disorder
Arthralgia 3 5 3
[Nervous System Disorders
Headache 17 20 12
Psychiatric Disorders
Anxiety 3 5 3
Insomnia 6 9 3
[Reproductive System and Breast Disorders
Amenorrhoea* 4 7 <1
Vascular Disorders
Hot Flush 23 45 9

*[See Clinical Studies - Effects on Bleeding Patterns (VII)]

[00302]

Placebo-controlled studies, as noted in Table A-7.

[00303]
[00304]

elagolix dose group and greater than placebo included:

(d) Less Common Adverse Reactions:
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a) Investigations: weight increased,;

b) Psychiatric Disorders: depression, irritability, libido decreased, mood swings;

¢) Gastrointestinal Disorders: diarrhoea, abdominal pain, constipation;

d) Nervous System Disorders: dizziness; or

e) Skin and Subcutaneous Tissue Disorders: night sweats.
[00305] Events of hot flushes were dose-dependent and the majority were assessed as mild
to moderate. All other adverse events were comparable between both doses of elagolix . The
addition of low dose hormone add-back therapy may reduce the occurrence of symptoms

associated with estrogen reductions such as hot flush.

[00306] (e) Changes in Bone Mineral Density

[00307] In the placebo-controlled and extension clinical studies, BMD was measured by
DXA. The BMD data of the lumbar spine from these studies are presented in Table A-8.
Changes observed in BMD at other anatomical sites (femoral neck, total hip) were generally

smaller than lumbar spine.

[00308] Table A-8. Mean Percentage Change From Baseline in Bone Mineral Density and
Percent of Subjects with Z-score < -1.5 of Lumbar Spine
Elagolix 150 mg QD Elagolix 200 mg BID
% Subjects Mean Percent % Subjects
Mean Percent Change  |Z-score Change Z-score
N [(95% CI) <-1.5 N [(95% CI) <-1.5

On Treatment

-0.52 -2.54

Month 6 |360 0.8% 365 4.1%
(-0.79, -0.26) (-2.81, -2.28)
-0.87 -3.76

Month 12 235 1.3% 217 5.1%
(-1.29, -0.45) (-4.19, -3.32)

[00309] Following 12 months of elagolix treatment, no patient on the 150 mg daily dose

and less than 1% of patients on the 200 mg BID dose had a Z-score below the normal lower
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bound of -2.0. In both ELAGOLIX treatment groups, there was progressive recovery of BMD at
three DXA sites: lumbar spine, total hip and femoral neck at post-treatment months 6 and 12.
[00310] Additional analysis from exposure-response modeling shows that for elagolix
150 mg QD, the predicted mean (95% CI) Z-score is 0.23 (0.01 — 0.45) and 0.18 (-0.04 — 0.40) at
Months 12 and 24, respectively. The model predicts that in subjects who initiate treatment on
elagolix 150 mg QD for 3 months then increase the dose to 200 mg BID, the predicted mean
(95% CI) Z-score is 0.23 (-0.01 — 0.47) and 0.11 (-0.13 — 0.36) at Months 6 and 12, respectively.

[00311] (f) Changes in Laboratory Values During Treatment
[00312] (i) Lipids
[00313] While dose-dependent increases in total cholesterol, low-density lipoprotein

cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), and triglycerides were noted
during elagolix treatment, these values remained generally within the normal range.

[00314] Lipid increases typically occurred within 1 to 2 months after the start of elagolix
therapy and remained stable thereafter over 12 months. Elevated levels of lipids returned to
baseline one month after stopping treatment.

[00315] The mean increase from pretreatment baseline in LDL-C was 5.25 mg/dL for 150
mg QD and 13.10 mg/dL for 200 mg BID. The mean increase from pretreatment baseline in
HDL-C was 2.24 mg/dL for 150 mg QD and 4.16 mg/dL for 200 mg BID. The mean increase
from pretreatment baseline in triglycerides was 0.42 mg/dL for 150 mg QD and 11.08 mg/dL for
200 mg BID following 6-month treatment of elagolix .

[00316] Changes in lipid ratios were minimal due to increases in both LDL-C and HDL-C.
[00317] Lipid profiles should be assessed and managed according to current clinical
practice guidelines.

[00318] (i1) Endometrial Safety

[00319] Endometrial biopsies were performed in subjects in Study EM-I and its extension
at Month 6 and Month 12. The results indicate a dose-dependent decrease in proliferative and
secretory biopsy patterns and an increase in quiescent/minimally stimulated biopsy patterns.
There were no abnormal biopsy findings post-baseline, such as endometrial hyperplasia or

cancer.
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[00320] Based on transvaginal ultrasound, during the course of a 3-menstrual cycle study
in healthy women, elagolix 150 mg QD and 200 mg BID resulted in a dose dependent decrease

in the mean endometrial thickness compared to the pretreatment values.

[00321] (X) Decrease in Bone Mineral Density

[00322] Elagolix reduces serum estradiol levels in a dose-dependent manner that may also
be associated with a dose-dependent decrease in bone mineral density (BMD). There is
progressive recovery of BMD at 6 and 12 months after stopping treatment [see Adverse
Reactions (6.1)].

[00323] Assess BMD by dual-energy x-ray absorptiometry (DXA) after 12 months of
continuous use. Discontinue elagolix if BMD Z-score is lower than -2.0 until BMD is in the age-
appropriate range.

[00324] If use of elagolix continues for longer than 12 months, it is recommended that
BMD be assessed as clinically indicated. The loss of BMD in premenopausal women should be
considered in the benefit/ risk assessment for women receiving elagolix for continuous long-
term use.

[00325] Consider assessment of BMD sooner than annually in patients at greater risk of
low BMD. Risk factors include: taking elagolix 200 mg twice daily, a Z-score of less than -2.0
after a previous course of treatment with elagolix , prior use of GnRH agonists, metabolic bone
disease, chronic alcohol and/or tobacco use, anorexia nervosa, strong family history of
osteoporosis, or chronic use of drugs that can reduce bone mass such as anticonvulsants or
corticosteroids.

[00326] Although there are no studies addressing whether calcium and vitamin D may
lessen BMD loss in women using elagolix , all patients should have adequate calcium and
vitamin D intake.

[00327] Clinical studies with GnRH analogs or elagolix (in other populations) suggest the
use of low dose hormonal add-back therapy (estrogens/progestins or norethindrone acetate) may

be effective in reducing the bone mineral loss which occurs with these agents alone.

[00328] (XI) DOSAGE AND ADMINISTRATION
[00329] (a) Dosing Information

68



WO 2019/036713 PCT/US2018/047073

[00330] Elagolix will be available as either 150 mg tablets (once daily, QD) or 200 mg
tablets (twice daily, BID), 150 mg BID, 300mg BID or 400mg QD or 600mg QD to be taken

orally with or without food.

[00331] (b) Dosing Recommendation
[00332] Based on the severity of symptoms and treatment objectives, use the lowest
effective dose [see Clinical Studies (VII)]. Treatment with elagolix may be initiated at any time

during a patient’s menstrual cycle.

[00333] Table B-1. In one embodiment, the recommended Dosage and Duration of Use
Postng Regimen Maxtmum Treatment Coexisting Condition
Pruration
futiate treatment with 24 nwasths Nong

ORILISSA 130 myg once daily

Consider mutatng restment | & months Prysparas

with ORILISSA 200 mg twice

dathy

Inttiate wrestment with & months Moderste hepatic hnpaimvent
QRILISSA 158 nyg oneg {Chakd-Pugh Tlass )

daidy. Use of 2 mg twine
draly 1 st veconunended

[00334] No dosage adjustment of elagolix is required in women with mild hepatic
impairment (Child-Pugh A).

[00335] Compared to women with normal liver function, those with moderate hepatic
impairment had approximately 3-fold higher elagolix exposures and those with severe hepatic
impairment had approximately 7-fold higher elagolix exposures. Because of these increased
exposures and risk for bone loss: elagolix 150 mg once daily is recommended for women with
moderate hepatic impairment (Child-Pugh B) with the duration of treatment limited to 6 months.
Use of elagolix 200 mg twice daily is not recommended for women with moderate hepatic
impairment. Elagolix is contraindicated in women with severe hepatic impairment (Child-Pugh

C).
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[00336] Each tablet contains 155.2 mg of elagolix sodium equivalent to 150 mg of

elagolix. Each tablet contains 207.0 mg of elagolix sodium equivalent to 200 mg of elagolix.

[00337] (c) Renal Impairment
[00338] No dose adjustment of elagolix is required in women with any degree of renal
impairment or end-stage renal disease (including women on dialysis) [see Use in Specific

Populations and Clinical Pharmacology].

[00339] (d) Hepatic Impairment
[00340] No dosage adjustment of elagolix is required in women with mild hepatic
impairment (Child-Pugh A). Elagolix 150 mg QD regimen is recommended in women with

moderate hepatic impairment (Child-Pugh B); the 200 mg BID regimen is not recommended.

[00341] Elagolix is contraindicated in women with severe hepatic impairment (Child-
Pugh C).

[00342] Hepatic Transaminase Elevations

[00343] In clinical trials, dose-dependent elevations of serum alanine aminotransferase

(ALT) at least 3-times the upper limit of the reference range occurred with elagolix. Use the
lowest effective dose of elagolix and is recommended. Further, patients are instructed to
promptly seek medical attention in case of symptoms or signs that may reflect liver injury, such
as jaundice. Patients are promptly evaluated for elevations in liver tests to determine whether the
benefits of continued therapy outweigh the risks.

[00344] In the placebo-controlled clinical trials (Studies EM-1 and EM-2), dose-dependent
asymptomatic elevations of serum ALT to at least 3-times the upper limit of the reference range
occurred during treatment with ORILISSA (150 mg once daily — 1/450, 0.2%; 200 mg twice
daily — 5/443, 1.1%; placebo - 1/696, 0.1%). Similar increases were seen in the extension trials
(Studies EM-3 and EM-4).

[00345] (e) Suicidal Ideation, Suicidal Behavior, and Exacerbation of Mood Disorders

[00346] Subjects using elagolix had a higher incidence of depression and mood changes

compared to placebo, and elagolix users subjects with a history of suicidality or depression had a
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higher incidence of depression compared to users subjects without such a history. Patients with
depressive symptoms should be evaluated to determine whether the risks of continued therapy
outweigh the benefits. Patients with new or worsening depression, anxiety or other mood
changes should be referred to a mental health professional, as appropriate. Patients with suicidal
ideation and behavior should seek immediate medical attention. Benefits and risks of continuing
elagolix should be revaluated if such events occur and optionally, elagolix should be stopped

with worsening or serious depression, anxiety, mood changes or suicidal ideation.

[00347] In the placebo-controlled trials (Studies EM-1 and EM-2), elagolix was associated
with adverse mood changes, particularly in those with a history of depression.
[00348] Table B-2. Suicidal Ideation, Suicidal Behavior and Mood Disorders in Studies
EM-1 and EM-2
Elagolix Placebo
150 mg 200 mg (N=734)
Adverse Reactions Once Daily Twice Daily N (%)
(N=475) (N=477)
N(%) N(%)
Completed Suicide 1(0.2) 0 0
Suicidal ideation 1(0.2) 1(0.2) 0
Depressed Mood, 13 (2.7) 29 (6.1) 17 (2.3)
depression, depressive
symptoms and  or
tearfulness
Mood altered, mood 25(5.7) 25(5.2) 25(3.4)
swings

NOTE: The same subject may be included in more than one row if she reported more than one adverse
reaction (e.g., suicidal ideation and depression).

[00349] Example A-4. Flagolix reduces fatigue in patients with moderate to severe
endometriosis pain:

[00350] A Phase III study was conducted to assess the effects of elagolix for clinically
meaningful reductions in pain and other symptoms. Data provided examined the impact of
elagolix on fatigue in women with moderate to severe endometriosis-related pain. In the study of
three cohorts, first cohort comprised women who received placebo, second cohort comprised
women who received 150 mg of elagolix once daily and third cohort comprised women who

received 200 mg of elagolix twice daily. It is expected that 300 mg once daily or twice daily
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and 600 mg once daily, or similar doses will similarly show reduction in fatigue. Fatigue was
assessed using the Patient Reported Outcome Measurement Information System (PROMIS®),
Fatigue Short Form (SF) 6a. Six items assessed a range of self-reported symptoms from mild,
subjective feelings of tiredness to overwhelming, sustained sense of exhaustion that likely
decreases one’s ability to execute daily activities and function normally. The domain was divided
into the experience of fatigue (frequency, duration and intensity) and impact of fatigue on
physical, mental and social activities. All items assessed fatigue over the previous seven days.
Responses to each question was filed on a 5-item Likert scale: 1 — “Not at all”; 2 — “A little bit”;
3 —“Somewhat”; 4 — “Quite a bit”; and 5 — “Very much.” The questionnaire was administered at
baseline and months 1, 3, and 6. Lower scores indicated less fatigue. Post-hoc, Fatigue SF-6a
raw scores were converted to T-scores. The T-score rescales5 the raw score into a standardized
score such that the general population has a mean of 50 and a standard deviation (SD) of 10.
[00351] Analysis: Changes from baseline in PROMIS Fatigue SF-6a T-scores were
compared between each active treatment (elagolix 150 mg QD and 200 mg BID) and placebo. 1-
way Analysis of Covariance (ANCOVA) was utilized. ANCOVA controlled for treatment as
main effect. Baseline Fatigue SF-6a T-score included as a covariate.

[00352] Fatigue among women with endometriosis-related pain remains an unmet
medical need. At baseline, women in this study had levels of fatigue that were 1SD worse on
average than women in the general population. Compared to placebo, elagolix improved fatigue
in a dose dependent manner in women with moderate to sever pain associated with
endometriosis. See Figure 8. Statistically significant reductions relative to placebo in the
PROMIIS Fatigue SF-6a T-Score observed with both doses of elagolix at Months 3 and 6. A
statistically significant reduction in fatigue with elagolix 200 mg was also observed as early as
Month 1. See Figure 9. It is expected that all therapeutic doses of elagolix described above
would reduced fatigue in women suffering from moderate to severe endometriosis.

[00353] Example 5: Gel Formation and pH of Elagolix Sodium Solution

[00354] 1.23 gram of elagolix sodium was added to 2 mL purified water in a test tube. It
was observed that elagolix sodium started to form gel during the dissolution process. To
facilitate continued dissolution, the solution was stirred and the gel was dispersed continuously
using a spatula. The solution pH was measured with undissolved solid present using a calibrated

pH meter. The pH value of the solution was 9.80 at 20°C.
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[00355] It is understood that the foregoing detailed description and accompanying
examples are merely illustrative and are not to be taken as limitations upon the scope of the
invention, which is defined solely by the appended claims and their equivalents. Various changes
and modifications to the disclosed embodiments will be apparent to those skilled in the art. Such
changes and modifications, including without limitation those relating to the chemical structures,
substituents, derivatives, intermediates, syntheses, formulations, or methods, or any combination
of such changes and modifications of use of the invention, may be made without departing from
the spirit and scope thereof.

[00356] All references (patent and non-patent) cited above are incorporated by reference
into this patent application. The discussion of those references is intended merely to summarize
the assertions made by their authors. No admission is made that any reference (or a portion of
any reference) is relevant prior art (or prior art at all). Applicant reserves the right to challenge

the accuracy and pertinence of the cited references.
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WHAT IS CLAIMED IS:

1. A solid pharmaceutical composition comprising 4-((R)-2-[5-(2-fluoro-3-methoxy-
phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-
yl]-1-phenyl-ethylamino)-butyric acid (Compound A) or a pharmaceutically acceptable salt

thereof and a pharmaceutically acceptable meltable binder.

2. The solid pharmaceutical composition of claim 1, wherein the pharmaceutically
acceptable meltable binder is selected from the group consisting of polyethylene glycol,

hydroxypropylcellulose, d-a tocopheryl polyethylene glycol 1000 succinate and poloxamer.

3. The solid pharmaceutical composition of claim 1, wherein the pharmaceutically
acceptable meltable binder is miscible with 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-
fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-

ethylamino)-butyric acid (Compound A) or a pharmaceutically acceptable salt thereof.

4. The solid pharmaceutical composition of any one of the preceding claims,
wherein the pharmaceutically acceptable meltable binder is present in an amount from about
0.5% by weight to about 20% by weight of the solid pharmaceutical composition, preferably
from about 2% by weight to about 10% by weight of the solid pharmaceutical composition.

S. The solid pharmaceutical composition of any one of the preceding claims,

wherein the solid pharmaceutical composition further comprises a disintegrant.

6. The solid pharmaceutical composition of claim S, wherein the disintegrant is
selected from the group consisting of cross-linked modified starches, cross-linked

polyvinylpyrrolidone, and cross-linked carboxymethyl cellulose.

7. The solid pharmaceutical composition of claim § or claim 6, wherein the
disintegrant is present in an amount from about 2% by weight to about 30% by weight of the
solid pharmaceutical composition, preferably from about 3% to about 10% by weight of the solid
pharmaceutical composition, more preferably from about 4% by weight to about 6% by weight

of the solid pharmaceutical composition.
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8. The solid pharmaceutical composition of claim 1, wherein the solid

pharmaceutical composition further comprises a glidant.

9. The solid pharmaceutical composition of claim 8, wherein the glidant is colloidal

silicon dioxide.

10.  The solid pharmaceutical composition of claim 8 or claim 9, wherein the glidant
is present in an amount from about 0.1% by weight to about 5% by weight of the solid
pharmaceutical composition, preferably from about 0.2% by weight to about 3% by weight of the

solid pharmaceutical composition.

11.  The solid pharmaceutical composition of claim 1, wherein the solid

pharmaceutical composition further comprises a pH modifying agent.

12. The solid pharmaceutical composition of claim 11, wherein the pH modifying
agent is an alkaline or alkaline earth metal hydroxide, or a weak base with pKa 6, or a polymeric

base, a cationic resin, or an alkaline or alkaline earth metal salt, preferably sodium carbonate.

13.  The solid pharmaceutical composition of claim 11 or claim 12, wherein weight
weight ratio of Compound A, or salt thereof to the pH modifying agent is from about 1:1 to
about 10:1, such as from about 2:1 to about 10:1 or from about 2:1 to about 8:1, or from about

2:1 to about 6:1, or from about 2:1 to about 4:1, or from about 2:1 to about 1:1.

14. The solid pharmaceutical composition of any one of the preceding claims,
wherein Compound A or the pharmaceutically acceptable salt thereof is present in an amount
from about 40% by weight to about 80% by weight of the solid pharmaceutical composition,
preferably in an amount from about 50% by weight to about 70% by weight of the solid

pharmaceutical composition

15. The solid pharmaceutical composition of any one of the preceding claims,
wherein the solid pharmaceutical composition releases at least about 80% of Compound A or the
pharmaceutically acceptable salt thereof in about 60 minutes, measured using USP apparatus II

in 900 mL of sodium phosphate, pH 6.8, at 37 °C and paddle speed of 50 rpm.
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16. The solid pharmaceutical composition of any one of the preceding claims,

wherein the pharmaceutical composition comprises a salt of Compound A.

17.  The solid pharmaceutical composition of claim 16, wherein the salt of Compound
A is sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-y1]-1-phenyl-ethylamino)butanoate.

18.  The solid pharmaceutical composition of claim 16, wherein the salt of Compound
A is amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-
benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate.

19. A solid pharmaceutical composition comprising about 200 mg of 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)-butyric acid (Compound A) or a
pharmaceutically acceptable salt thereof; and polyethylene glycol, wherein the polyethylene
glycol is present in the solid pharmaceutical composition in an amount from about 2% to about
20%.

20. A solid pharmaceutical composition comprising about 300 mg of 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2, 6-dioxo-3,6-
dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)-butyric acid (Compound A) or a
pharmaceutically acceptable salt thereof; and polyethylene glycol, wherein the polyethylene
glycol is present in the solid pharmaceutical composition in an amount from about 2% to about

20%.

21. The pharmaceutical composition of claim 19 or claim 20, wherein the

polyethylene glycol is polyethylene glycol 3350.

22.  The pharmaceutical composition of any one of claims 19-21, further comprising a

pH modifying agent.

23.  The pharmaceutical composition of claim 22, wherein the pH modifying agent is
an alkaline or alkaline earth metal hydroxide or an alkaline or alkaline earth metal salt,

preferably sodium carbonate.
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24, The pharmaceutical composition of any one of claims 19-23, wherein the

pharmaceutical composition comprises a salt of Compound A.

25.  The pharmaceutical composition of claim 24, wherein the salt of Compound A is
sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-y1]-1-phenyl-ethylamino)butanoate.

26. The pharmaceutical composition of claim 24, wherein the salt of Compound A is
amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-
benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate.

27. A solid pharmaceutical composition comprising:

4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)-butyric acid
(Compound A) or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
meltable binder in a solid matrix, such as amorphous solid dispersion;

a pH modifying agent;

a disintegrant; and

a glidant;

wherein the pH modifying agent, the disintegrant, and the glidant are outside the solid

dispersion.

28.  The solid pharmaceutical composition of claim 27, wherein the pharmaceutically
acceptable meltable binder is selected from the group consisting of polyethylene glycol 3350,

hydroxypropylcellulose, and poloxamer 188.

29.  The solid pharmaceutical composition of claim 27 or claim 28, wherein the
pharmaceutically acceptable meltable binder is present in an amount from about 1% by weight to
about 20% by weight of the solid pharmaceutical composition, preferably from about 2% by

weight to about 10% by weight of the solid pharmaceutical composition.

30. The solid pharmaceutical composition of claim 27, wherein the disintegrant is
selected from the group consisting of cross-linked modified starches, cross-linked

polyvinylpyrrolidone, and cross-linked carboxymethyl cellulose.
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31. The solid pharmaceutical composition of any one of claims 27-30, wherein the
disintegrant is present in an amount from about 2% by weight to about 10% by weight of the
solid pharmaceutical composition, preferably from about 3% by weight to about 6% by weight of

the solid pharmaceutical composition.

32.  The solid pharmaceutical composition of claim 27, wherein the glidant is colloidal

silicon dioxide.

33.  The solid pharmaceutical composition of any one of claims 27-32, wherein the
glidant is present in an amount from about 0.1% by weight to about 5% by weight of the solid
pharmaceutical composition, preferably from about 1% by weight to about 3% by weight of the

solid pharmaceutical composition.

34. The solid pharmaceutical composition of claim 27, wherein the solid

pharmaceutical composition further comprises a pH modifying agent.

3S. The solid pharmaceutical composition of claim 34, wherein the pH modifying
agent is an alkaline or alkaline earth metal hydroxide or an alkaline or alkaline earth metal salt,

preferably sodium carbonate.

36. The solid pharmaceutical composition of claim 34 or claim 35, wherein weight
ratio of the compound A, or salt thereof to the pH modifying agent is from about 1:1 to about
10:1, such as from about 2:1 to about 10:1 or from about 2:1 to about 8:1, or from about 2:1 to

about 6:1, or from about 2:1 to about 4:1, or from about 2:1 to about 1:1..

37.  The pharmaceutical composition of any one of claims 27-36, wherein the

pharmaceutical composition comprises a salt of Compound A.

38.  The pharmaceutical composition of claim 37, wherein the salt of Compound A is
sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-y1]-1-phenyl-ethylamino)butanoate.

39.  The pharmaceutical composition of claim 37, wherein the salt of Compound A is
amorphous sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-
benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate.
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40. A solid pharmaceutical composition comprising:

(a) from about 55% to about 60% by weight of amorphous sodium 4-((R)-2-[5-(2-
fluoro-3-methoxy-phenyl)-3-(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-
dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-ethylamino)butanoate;

(b) from about 4% to about 6% by weight of a pharmaceutically acceptable
hydrophilic meltable polymer;

(¢) from about 25% to about 35% by weight of a pH modifying agent;

(d) from about 4% to about 6% by weight of a disintegrant;

(e) from about 0.1% to about 2% by weight of a glidant; and

(f) from about 0.5% to about 1.5% by weight of a lubricant.

41. The solid pharmaceutical composition of claim 40, wherein the pharmaceutically
acceptable hydrophilic meltable polymer is polyethylene glycol, preferably polyethylene glycol
3350.

42. The solid pharmaceutical composition of claim 40 or claim 41, wherein the pH

modifying agent is sodium carbonate, preferably sodium carbonate monohydrate.

43. The solid pharmaceutical composition of any one of claims 40-42, wherein the

disintegrant is crospovidone.

44. The solid pharmaceutical composition of any one of claims 40-43, wherein the

glidant is colloidal silicon dioxide.

45.  The solid pharmaceutical composition of any one of claims 40-44, wherein the

lubricant is magnesium stearate.

46. A method of treating endometriosis, the method comprising administering the

solid pharmaceutical composition of any one of claims 1-45 to a patient in need thereof.

47. A method of treating uterine fibroids, the method comprising administering the

solid pharmaceutical composition of any one of claims 1-45 to a patient in need thereof.
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48. A method for providing partial to substantially full suppression of estradiol in a
female patient with endometriosis or uterine fibroids, the method comprising administering the

solid pharmaceutical composition of any one of claims 1-45 to the patient.

49, The method of claim 48, wherein estradiol levels in the female patient are less

than about 50 pg/mL.

50. The method of claim 48, wherein estradiol levels in the female patient are less

than about 20 pg/mL.

51. A method of treating non-dominant adenomyosis or symptomatic adenomyosis,
the method comprising administering the pharmaceutical composition of claims 1-45 to a patient

in need thereof.

52. The method of claim §1, wherein Compound A is dosed 300 mg twice-a-day or
600 mg once-a-day
53. The method of claim 51, wherein the non-dominant adenomyosis or symptomatic
adenomyosis treatment comprises:
(a) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction
from baseline in menstrual blood loss (MBL) at Month 6;
(b) A clinically meaningful decrease (defined as > 30% reduction from baseline) in
pelvic pain at Month 3;
(¢) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 3;
(d) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 12;
(e) A clinically meaningful decrease (defined as > 30% reduction) from baseline in
pelvic pain at Month 6;
(f) MBL volume mean reduction from baseline vs placebo;
(g) Suppression of bleeding as defined by amenorrhea +/- spotting;
(h) Suppression of menstrual cramps that last throughout the menstrual period;
(1) Reduction of pain during intercourse; or

(i) Reduction of blood clots that pass during menstrual period.
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54. A method of treating heavy menstrual bleeding and pelvic pain in a woman with
symptomatic adenomyosis comprising administering a pharmaceutical composition comprising
about 300 mg equivalent of Compound A, wherein said composition includes:

(g) about 33.2% by weight of sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-
fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-
1-yl]-1-phenyl-ethylamino)butanoate;

(h) about 16.7% by weight of an alkali metal salt; and

(1) about 51.1% by weight of one or more excipients, wherein the excipients

comprises a binder, a water soluble filler, a lubricant, and a film-coating.

SS. The method of claim 54, comprising:

(a) about 33.2% by weight of sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-
fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-
1-yl]-1-phenyl-ethylamino)butanoate;

(b) about 2.9% by weight of a binder;

(c) about 16.7% by weight of an alkali metal salt;

(d) about 41.6% by weight of a water soluble filler;

(e) about 1.8% by weight of a lubricant; and

(f) about 3.8% by weight of a film-coating.

56.  The method of of claim 54, wherein the treatment futher compsing an add-back
therapy selected from a group consisting of estradiol, norethindrone acetate, or combinations

thereof .

57. The method of claim 56, wherein the add-back therapy comprises 1 mg estradiol,
0.5 mg of norethindrone acetate, or combinations thereof and wherein the add-back therapy is

administered once-a-day, to patients in need thereof.

58.  The method of claim 54, wherein the symptomatic adenomyosis treatment

comprises:
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(a) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction
from baseline in menstrual blood loss (MBL) at Month 6;

(b) A clinically meaningful decrease (defined as > 30% reduction from baseline) in
pelvic pain at Month 3;

(¢) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 3;

(d) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 12;

(e) A clinically meaningful decrease (defined as > 30% reduction) from baseline in
pelvic pain at Month 6;

(f) MBL volume mean reduction from baseline vs placebo;

(g) Suppression of bleeding as defined by amenorrhea +/- spotting;

(h) Suppression of menstrual cramps that last throughout the menstrual period,;

(1) Reduction of pain during intercourse; or

(j) Reduction of blood clots that pass during menstrual period.

A method of treating heavy menstrual bleeding and pelvic pain in a woman with

non-dominant adenomyosis comprising administering a pharmaceutical composition comprising

about 300 mg equivalent of Compound A, wherein said composition includes:

a)

b)

about 33.2% by weight of sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-
6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-
ethylamino)butanoate;

about 16.7% by weight of an alkali metal salt; and

about 51.1% by weight of one or more excipients, wherein the excipients comprises a

binder, a water soluble filler, a lubricant, and a film-coating.

The method of claim 85, comprising:
about 33.2% by weight of sodium 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-(2-fluoro-
6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-1-phenyl-

ethylamino)butanoate;

82



WO 2019/036713 PCT/US2018/047073

f) about 2.9% by weight of a binder;

g) about 16.7% by weight of an alkali metal salt;
h) about 41.6% by weight of a water soluble filler;
i) about 1.8% by weight of a lubricant; and

j) about 3.8% by weight of a film-coating.

60.  The method of of claim 59, wherein the treatment futher compsing an add-back
therapy selected from a group consisting of estradiol, norethindrone acetate, or combinations

thereof .

61.  The method of claim 59, wherein the add-back therapy comprises 1 mg estradiol,
0.5 mg of norethindrone acetate, or combinations thereof and wherein the add-back therapy is

administered once-a-day, to patients in need thereof.

62.  The method of claim 59, wherein the non-dominant adenomyosis treatment
comprises:
(a) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction

from baseline in menstrual blood loss (MBL) at Month 6;

(b) A clinically meaningful decrease (defined as > 30% reduction from baseline) in
pelvic pain at Month 3;

(c) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 3;

(d) Reduction in heavy menstrual bleeding to < 80 ml/mo with a > 50% reduction from
baseline in MBL at Month 12;

(e) A clinically meaningful decrease (defined as > 30% reduction) from baseline in
pelvic pain at Month 6;

(f) MBL volume mean reduction from baseline vs placebo;

(g) Suppression of bleeding as defined by amenorrhea +/- spotting;

(h) Suppression of menstrual cramps that last throughout the menstrual period;

(i) Reduction of pain during intercourse; or

(i) Reduction of blood clots that pass during menstrual period.
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