US 20210236506A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2021/0236506 A1

Trower 43) Pub. Date: Aug. 5, 2021
(54) NOVEL USES AG6IK 31/4439 (2006.01)
AG6IP 15/12 (2006.01)
(71) Applicant: KaNDy Therapeutics Limited, AG61P 15/00 (2006.01)
Reading (GB) AG6IK 9/00 (2006.01)
AG6IK 45/06 (2006.01)
(72) Inventor: Mike Trower, Stevenage (Herts) (GB) A6IK 31/436 (2006.01)
AG6IK 31/4436 (2006.01)
(73) Assignee: KaNDy Therapeutics Limited, A61K 31/5365 (2006.01)
Reading (GB) AGIP 43/00 (2006.01)
A61P 5/24 (2006.01)
(21) Appl. No.: 17/173,069 AGIK 31/40 (2006.01)
AG6IK 31/444 (2006.01)
(22) Filed: Feb. 10, 2021 (52) U.S.CL
L CPC ........ A61K 31/5383 (2013.01); AGIK 9/0095
Related U.S. Application Data (2013.01); A61K 31/4439 (2013.01); A61P
(63) Continuation of application No. 16/182,572, filed on 15/12 (2018.01); A6IP 15/00 (2018.01); A61K
Nov. 6, 2018, which is a continuation of application 9/00 (2013.01); AGIK 45/06 (2013.01); A61K
No. 15/157,430, filed on May 18, 2016, now Pat. No. 31/436 (2013.01); AGIK 31/4436 (2013.01);
10.195.205. A61K 31/5365 (2013.01); A61P 43/00
T (2018.01); A61P 5/24 (2018.01); A61K 31/40
(60) Provisional application No. 62/162,870, filed on May (2013.01); A61K 31/444 (2013.01); A61P
18, 2015. 15/02 (2018.01)
Publication Classification 57 ABSTRACT
(51) Imt. ClL This invention relates to new use of dual NK-1/NK-3
AG6IK 31/5383 (2006.01) receptor antagonists or a pharmaceutically acceptable salt

A61P 15/02 (2006.01)

thereof in the treatment of sex-hormone dependent diseases.



US 2021/0236506 Al

NOVEL USES

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This is a continuation of U.S. patent application
Ser. No. 16/182,572, filed Nov. 6, 2018, which is a continu-
ation of U.S. patent application Ser. No. 15/157,430, filed
May 18, 2016, now U.S. Pat. No. 10,195,205, issued Feb. 5,
2019, which claims the priority benefit of U.S. Provisional
Application No. 62/162,870 filed on May 18, 2015, incor-
porated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates to a method of treatment of
sex-hormone dependent diseases, in a mammal, for which
gonadotropin suppression and/or androgen suppression is
desired. Gonadotropin and/or androgen suppression is
achieved according to this invention by administration of a
dual neurokinin-1 (NK-1) receptor antagonist and neuroki-
nin-3 (NK-3) receptor antagonist (herein called dual NK-1/
NK-3 receptor antagonists). Suitable dual NK-1/NK-3
receptor antagonists useful in this invention are represented
by the compounds described herein.

BACKGROUND OF THE INVENTION

[0003] Androgens are generally known as the male sex
hormones. The androgenic hormones are steroids, which are
produced in adult males by the testes and adult females by
ovarian theca cells; and a lesser amount by the cortex of the
adrenal gland or can be synthesized in the laboratory.
Androgenic steroids play an important role in many physi-
ologic processes, including the development and mainte-
nance of male sexual characteristics such as muscle and
bone mass, prostate growth, spermatogenesis, and the male
hair pattern. The endogenous steroidal androgens include
testosterone and dihydrotestosterone (“DHT”). Testosterone
is the principal steroid secreted by the testes and is the
primary circulating androgen found in the plasma of adult
males. Under normal physiological circumstances males
produce much more testosterone than females. Testosterone
is converted to DHT by the enzyme S5-alpha-reductase in
many peripheral tissues. DHT is thus thought to serve as the
intracellular mediator for most androgen actions.

[0004] The gonadotropin-releasing hormone (GnRH), also
referred to as luteinizing hormone-releasing hormone
(LHRH), is a decapeptide that plays a key role inhuman
reproduction. The hormone is released from the hypothala-
mus and acts on the pituitary gland to stimulate the biosyn-
thesis and secretion of luteinizing hormone (LLH) and follicle
stimulating hormone (FSH). LH released from the pituitary
gland is primarily responsible for the regulation of gonadal
steroid production in both sexes, whereas FSH regulates
spermatogenesis in males and follicular development in
females.

[0005] It has been found that androgen and/or gonadotro-
pin suppression or abrogation may result in beneficial
effects, in a number of diseases and clinical applications, in
males and in females.

[0006] In men these diseases or disorders, include, but are
not limited to benign prostatic hyperplasia (BPH), metastatic
prostatic carcinoma, breast cancer, testicular cancer, andro-
gen dependent acne, hypertrichosis, seborrhoea, male pat-
tern baldness and precocious puberty in boys.
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[0007] In women, androgen and/or gonadotropin suppres-
sion or abrogation, has been shown to be therapeutic in
clinical settings, such as, for example, in treating Polycystic
Ovarian Syndrome (PCOS), endometriosis, adenomyosis,
uterine fibroids, heavy menstrual bleeding, hirsutism, andro-
gen dependent acne, seborrhoea, female androgenetic alo-
pecia and hypertrichosis, gonadal steroid-dependent neo-
plasm (breast cancer, ovary cancer, etc.), gonadotropin-
producing pituitary adenoma, premenstrual syndrome and
sterility (e.g. assisted reproductive techniques such as in
vitro fertilization). Other related conditions affecting women
are pre-eclampsia and pregnancy prevention (contracep-
tion), and for both sexes, hidradenitis suppurativa and hot
flushes.

[0008] As is the case in male and female subjects, how-
ever, gonadotropin and androgen suppression (also called
androgen deprivation) is accompanied by a variety of unde-
sirable clinical conditions and symptoms. For males receiv-
ing gonadotrophin releasing hormone (GnRH) agonists
these initially cause a flare of increased androgen production
that in patients with sex-hormone sensitive cancers may
cause a short term increase in tumour growth and if the
cancer has spread to the bone it may result in pain. These
agents are also injected so there could be soreness, swelling
and redness at the injection site. Other side effects that are
also associated with GnRH antagonists are for example
reduced or absent libido, impotence, shrinkage of testicles
and penis, hot flushes, breast tenderness or growth of
breasts, osteoporosis, anemia, cognitive reduction, muscle
mass loss, weight gain, fatigue, elevated cholesterol and
depression.

[0009] For male subjects administered 5-alpha-reductase
inhibitors side effects are sexual in nature for example
erectile dysfunction, decreased libido, reduced ejaculate and
breast enlargement or tenderness. These drugs can also
lower levels of Prostate-Specific Antigen (PSA) thereby
interfering with the results of this analyte utilised to detect
prostate cancer. Male and female subjects may also experi-
ence with spironolactone breast tenderness, menstrual
irregularities (females only), fatigue, dizziness, confusion,
nausea and vomiting, headache, hypotension, diarrhoea and
possibly hyperkalemia. Cyproterone acetate can cause oli-
gomenorrhea (females only), melasma, fluid retention, nau-
sea and vomiting; this drug is also in rarer cases associated
with liver hepatotoxicity and clotting disorders. Flutamide
administration may lead to breast tenderness, gastrointesti-
nal upset, hot flashes, and decreased libido; it has a serious
potential side-effect of hepatotoxicity. Females taking com-
bined oral contraceptives may experience metrorrhagia,
nausea, vomiting, breast tenderness and headaches; and
more rarely blood clots, myocardial infarctions, stroke,
abnormal lipid indices, glucose intolerance and hyperten-
sion.

[0010] New innovative approaches are urgently needed at
both the basic science and clinical levels to develop com-
positions and treatment regimens, which provide the ben-
eficial effects of androgen and/or gonadotropins suppression
or abrogation, without the deleterious side-effects associated
with the current treatments for sex-hormone dependent
diseases.

[0011] Tachykinins belong to a family of short peptides
that are widely distributed in the mammalian central and
peripheral nervous system (Bertrand and Geppetti, Trends
Pharmacol. Sci. 17: 255-259 (1996)). They share the com-
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mon C-terminal sequence Phe-Xaa-Gly-Leu-Met-NH2. The
three major tachykinins are Substance P (SP), Neurokinin A
(NKA) and Neurokinin B (NKB) with preferential affinity
for respectively three distinct receptor subtypes, termed
NK-1, NK-2, and NK-3.

[0012] Compounds showing selective affinity simultane-
ously to both NK-1 and NK-3 receptors namely dual NK-1/
NK-3 receptor antagonists are being developed for the
treatment of both schizophrenia and substance abuse disor-
ders.

[0013] Prior to the present invention, however it has not
been disclosed or suggested that a dual NK-1/NK-3 receptor
antagonist according to the present invention would be
useful in the treatment of sex-hormone dependent diseases
in which decreased levels of androgens and gonadotropins
are desired.

SUMMARY OF THE INVENTION

[0014] The present invention relates to the novel use of
dual NK-1/NK-3 receptor antagonists to achieve gonadotro-
pin and/or androgen suppression in mammals According to
this invention, dual NK-1/NK-3 receptor antagonists are
administered for the treatment of diseases which are caused
by abnormal levels of androgens, particularly testosterone.
The compounds described herein by reference are particu-
larly useful according to this invention.

[0015] Thus, the solution provided by the present inven-
tion is the use of dual NK-1/NK-3 receptor antagonists in the
treatment of sex-hormone dependent diseases.

[0016] Specifically, in a first aspect, the invention provides
a method of treatment of sex-hormone dependent diseases
comprising administering to a human in need thereof an
effective amount of dual NK-1/NK-3 receptor antagonists or
a pharmaceutically acceptable salt thereof.

[0017] In a further aspect thereof, the invention provides
the use of dual NK-1/NK-3 receptor antagonists or a phar-
maceutically acceptable salt thereof for the manufacture of
a medicament for the treatment of sex-hormone dependent
diseases.

[0018] In a yet further aspect thereof, the invention pro-
vides dual NK-1/NK-3 receptor antagonists or a pharma-
ceutically acceptable salt thereof for use in the treatment of
sex-hormone dependent diseases.

[0019] In a yet further aspect thereof, the invention pro-
vides a method for providing oral contraception, said
method comprising administering to the patient an effective
amount of dual NK-1/NK-3 receptor antagonists.

[0020] In a further aspect of the invention there is pro-
vided the use of dual NK-1/NK-3 receptor antagonists for
the production of a drug for oral contraception.

DETAILED DESCRIPTION OF THE
INVENTION

[0021] Surprisingly, it has now been found that dual
NK-1/NK-3 receptor antagonists are effective in suppressing
gonadotropin and/or androgen production/secretion, specifi-
cally in suppressing the production of LH and/or testoster-
one in mammals. Suppression of gonadotropin production/
secretion results in the suppression of androgen production/
secretion. Thus, the instant invention is in a method of
treatment of sex-hormone dependent diseases which are
affected, or exacerbated by, elevated and/or abnormal levels
of gonadotropins and/or androgens. Specifically, the inven-
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tion relates to a method of suppressing gonadotropin and/or
androgen blood levels by administering an effective amount
of a dual NK-1/NK-3 receptor antagonist. The compounds
defined herein exhibit the ability to suppress gonadotropin
and/or androgen production, and in particular, are effective
in reversibly lowering blood levels of LH and the androgen
testosterone.

Definitions

[0022] All numbers expressing quantities, percentages or
proportions, and other numerical values used in the speci-
fication and claims, are to be understood as being modified
in all instances by the term “about.”

[0023] It should be understood that the terms “a” and “an”
as used herein refer to “one or more” of the enumerated
components. It will be clear to one of ordinary skill in the art
that the use of the singular includes the plural unless
specifically stated otherwise.

[0024] The term “sex hormone-dependent disease” as
used herein means a disease which is exacerbated by, or
caused by, excessive, inappropriate or unregulated sex hor-
mone production.

[0025] Example of such diseases in men include but are
not limited to benign prostatic hyperplasia (BPH), metastatic
prostatic carcinoma, testicular cancer, breast cancer, andro-
gen dependent acne, seborrhoea, hypertrichosis, male pat-
tern baldness and in boys precocious puberty. Example of
such diseases in women include but not limited to endo-
metriosis, adenomyosis, abnormal puberty, uterine fibrosis,
heavy menstrual bleeding, hormone-dependent cancers
(ovarian cancer, breast cancer), hyperandrogenism, hir-
sutism, hypertrichosis, female androgenetic alopecia, andro-
gen dependent acne, seborrhoea, virilization, polycystic
ovary syndrome (PCOS), HAIR-AN syndrome (hyperan-
drogenism, insulin resistance and acanthosis nigricans),
ovarian hyperthecosis (HAIR-AN with hyperplasia of
Iuteinized theca cells in ovarian stroma), other manifesta-
tions of high intraovarian androgen concentrations (e.g.
follicular maturation arrest, atresia, anovulation, dysmenor-
rhea, dysfunctional uterine bleeding, infertility) and andro-
gen-producing tumor (virilizing ovarian or adrenal tumor)
and osteoporosis. In women other examples are pre-eclamp-
sia and for both sexes, hidradenitis suppurativa and hot
flushes.

[0026] As used herein “a dual NK-1/NK-3 receptor
antagonist” refers to a compound that shows in a single
molecule simultaneously affinity to both NK-1 and NK-3
receptors.

[0027] The term “androgen” is used herein to mean ste-
roids that encourage the development of male sex charac-
teristics and include the steroid derivatives of androstane
including testosterone, dihydrotestosterone, androstene-
dione, and analogs.

[0028] As used herein, “gonadotropin suppression” refers
to the reduction in the production or synthesis of one or more
naturally occurring gonadotropins, including lutinizing hor-
mone and follicle-stimulating hormone.

[0029] As used herein, “androgen suppression” refers to
an effective amount of a dual NK-1/NK-3 receptor antago-
nist, which will cause a decrease in the in vivo levels of the
androgen to normal or sub-normal levels, when given to a
patient for the prophylaxis or treatment of a discase state
which is exacerbated by, or caused by, excessive or unregu-
lated androgen production.
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[0030] As used herein, the term “hot flushes” is inter-
changeable with the term “hot flashes” and with the term
“vasomotor symptoms” and intended to have the same
meaning.

[0031] As used herein, the terms “treatment,” “treating,”
and the like, refer to obtaining a desired pharmacologic,
physiologic, dermatologic or cosmetic effect. The effect may
be prophylactic in terms of completely or partially prevent-
ing a condition or disease or disorder or symptom thereof
and/or may be therapeutic in terms of a partial or complete
cure for a condition or disease or disorder and/or adverse
symptom or effect attributable to the condition or disease or
disorder.

[0032] “Treatment,” thus, for example, covers any treat-
ment of a condition or disease in a mammal, particularly in
a human, and includes: (a) preventing the condition or
disease, disorder or symptom thereof from occurring in a
subject which may be predisposed to the condition or
disease or disorder but has not yet been diagnosed as having
it; (b) inhibiting the condition or disease, disorder or symp-
tom thereof, such as, arresting its development; and (c)
relieving, alleviating or ameliorating the condition or dis-
ease or disorder or symptom thereof, such as, for example,
causing regression of the condition or disease or disorder or
symptom thereof.

[0033] As used herein, the term “effective amount” means
that amount of a drug or a therapeutic agent or a pharma-
ceutical agent that will elicit the biological or medical
response of a tissue, system, animal or human that is being
sought, for instance, by a researcher, clinician or veterinar-
ian.

[0034] As wused herein, “pharmaceutically acceptable
excipient” or “pharmaceutically acceptable carrier” means a
pharmaceutically acceptable material, composition or
vehicle involved in giving form or consistency to the phar-
maceutical composition. Each excipient must be compatible
with the other ingredients of the pharmaceutical composition
when commingled such that interactions which would sub-
stantially reduce the efficacy of the compound of the inven-
tion when administered to a patient and interactions which
would result in pharmaceutical compositions that are not
pharmaceutically acceptable are avoided. In addition, each
excipient must of course be pharmaceutically-acceptable
e.g. of sufficiently high purity.

[0035] As used herein “pharmaceutically acceptable salts”
means salts suitable for medical applications having a phar-
maceutically acceptable anion or cation.

[0036] In one embodiment, the invention provides a
method of treatment of sex-hormone dependent diseases
selected from the group consisting of benign prostatic hyper-
plasia (BPH), metastatic prostatic carcinoma, testicular can-
cer, breast cancer, androgen dependent acne, seborrhoea,
hirsutism, hypertrichosis, male pattern baldness, female
androgenetic alopecia, endometriosis, abnormal puberty,
uterine fibrosis, ovarian cancer, hyperandrogenism, viriliza-
tion, polycystic ovary syndrome (PCOS), HAIR-AN syn-
drome, ovarian hyperthecosis, hidradenitis suppurativa, hot
flushes and precocious puberty in boys, follicular maturation
arrest, atresia, anovulation, dysmenorrhea, dysfunctional
uterine bleeding, infertility virilizing ovarian or adrenal
tumor, or osteoporosis, comprising administering to a
human in need thereof an effective amount of dual NK-1/
NK-3 receptor antagonists or a pharmaceutically acceptable
salt thereof.
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[0037] In one embodiment, the invention provides a
method of treatment of sex-hormone dependent diseases
selected from the group consisting of benign prostatic hyper-
plasia (BPH), metastatic prostatic carcinoma, testicular can-
cer, breast cancer, androgen dependent acne, seborrhoea,
hirsutism, hypertrichosis, male pattern baldness, female
androgenetic alopecia, endometriosis, adenomyosis, abnor-
mal puberty, uterine fibrosis, heavy menstrual bleeding,
ovarian cancer, hyperandrogenism, virilization, polycystic
ovary syndrome (PCOS), HAIR-AN syndrome, ovarian
hyperthecosis, hidradenitis suppurativa, hot flushes and pre-
cocious puberty in boys, follicular maturation arrest, atresia,
anovulation, dysmenorrhea, dysfunctional uterine bleeding,
infertility virilizing ovarian, adrenal tumor, osteoporosis, or
pre-eclampsia comprising administering to a human in need
thereof an effective amount of dual NK-1/NK-3 receptor
antagonists or a pharmaceutically acceptable salt thereof.

[0038] In a further embodiment, the present invention
provides dual NK-1/NK-3 receptor antagonists or a phar-
maceutically acceptable salt thereof for use in the treatment
of sex-hormone dependent diseases selected from the group
consisting of benign prostatic hyperplasia (BPH), metastatic
prostatic carcinoma, testicular cancer, breast cancer, andro-
gen dependent acne, seborrhoea, hirsutism, hypertrichosis,
male pattern baldness, female androgenetic alopecia, endo-
metriosis, abnormal puberty, uterine fibrosis, ovarian cancer,
breast cancer, hyperandrogenism, virilization, polycystic
ovary syndrome (PCOS), HAIR-AN syndrome, ovarian
hyperthecosis, hidradenitis suppurativa, hot flushes and pre-
cocious puberty in boys, follicular maturation arrest, atresia,
anovulation, dysmenorrhea, dysfunctional uterine bleeding,
infertility virilizing ovarian or adrenal tumor, or osteoporo-
sis, comprising administering to a human in need thereof an
effective amount of dual NK-1/NK-3 receptor antagonists or
a pharmaceutically acceptable salt thereof.

[0039] In a further embodiment, the present invention
provides dual NK-1/NK-3 receptor antagonists or a phar-
maceutically acceptable salt thereof for use in the treatment
of sex-hormone dependent diseases selected from the group
consisting of benign prostatic hyperplasia (BPH), metastatic
prostatic carcinoma, testicular cancer, breast cancer, andro-
gen dependent acne, seborrhoea, hirsutism, hypertrichosis,
male pattern baldness, female androgenetic alopecia, endo-
metriosis, adenomyosis, abnormal puberty, uterine fibrosis,
heavy menstrual bleeding, ovarian cancer, breast cancer,
hyperandrogenism, virilization, polycystic ovary syndrome
(PCOS), HAIR-AN syndrome, ovarian hyperthecosis,
hidradenitis suppurativa, hot flushes and precocious puberty
in boys, follicular maturation arrest, atresia, anovulation,
dysmenorrhea, dysfunctional uterine bleeding, infertility
virilizing ovarian, adrenal tumor, osteoporosis, or pre-ec-
lampsia.

[0040] In a further aspect thereof, the invention provides
the use of dual NK-1/NK-3 receptor antagonists or a phar-
maceutically acceptable salt thereof for the manufacture of
a medicament for the treatment of sex-hormone dependent
diseases selected from the group consisting of benign pro-
static hyperplasia (BPH), metastatic prostatic carcinoma,
testicular cancer, breast cancer, androgen dependent acne,
seborrhoea, hirsutism, hypertrichosis, male pattern baldness,
female androgenetic alopecia, endometriosis, abnormal
puberty, uterine fibrosis, ovarian cancer, hyperandrogenism,
virilization, polycystic ovary syndrome (PCOS), HAIR-AN
syndrome, ovarian hyperthecosis, hidradenitis suppurativa,
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hot flushes and precocious puberty in boys, follicular matu-
ration arrest, atresia, anovulation, dysmenorrhea, dysfunc-
tional uterine bleeding, infertility virilizing ovarian or adre-
nal tumor, or osteoporosis.

[0041] In a further aspect thereof, the invention provides
the use of a dual NK-1/NK-3 receptor antagonists or a
pharmaceutically acceptable salt thereof for the manufacture
of a medicament for the treatment of sex-hormone depen-
dent diseases selected from the group consisting of benign
prostatic hyperplasia (BPH), metastatic prostatic carcinoma,
testicular cancer, breast cancer, androgen dependent acne,
seborrhoea, hirsutism, hypertrichosis, male pattern baldness,
female androgenetic alopecia, endometriosis, adenomyosis,
abnormal puberty, uterine fibrosis, heavy menstrual bleed-
ing, ovarian cancer, hyperandrogenism, virilization,
polycystic ovary syndrome (PCOS), HAIR-AN syndrome,
ovarian hyperthecosis, hidradenitis suppurativa, hot flushes
and precocious puberty in boys, follicular maturation arrest,
atresia, anovulation, dysmenorrhea, dysfunctional uterine
bleeding, infertility virilizing ovarian, adrenal tumor, osteo-
porosis, or pre-eclampsia.

[0042] In one embodiment, the sex-hormone dependent
diseases according to the invention are selected from hir-
sutism, endometriosis, adenomyosis, uterine fibrosis, heavy
menstrual bleeding, polycystic ovary syndrome (PCOS) and
hot flushes.

[0043] Compounds for use herein include dual NK-1/
NK-3 receptor antagonists as described in, and made accord-
ing to W02004056799, W02004056805, W02005002577,
W02005097794,  W02006013050, WO02007028654,
W02008128891, WO2011131571 or W02011023733
which are incorporated herein by reference in their entirety.
[0044] Preferred pyridine derivatives of W0O2006013050
for use herein are as follows:

[0045] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-phenyl)-6-(2-hydroxy-ethoxy)-pyridin-3-y1]-N-
methyl-isobutyramide;

[0046] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-phenyl)-6-(2-hydroxy-1-hydroxymethyl-
ethoxy)-pyridin-3-yl]-N-methyl-isobutyramide;

[0047] (S)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-6-(pyrrolidin-2-ylmethoxy)-
pyridin-3-yl]-N-methyl-isobutyramide;

[0048] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-6-(2-hydroxy-ethylsulfanyl)-
pyridin-3-yl]-N-methyl-isobutyramide;

[0049] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-[2,3'bipyridinyl-5-y1]-N-
methyl-isobutyramide;

[0050] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1'-oxy-[2,3'|bipyridinyl-5-
y1]-N-methyl-isobutyramide;

[0051] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-6-(3-hydroxymethyl-phenyl)-
pyridin-3-yl]-N-methyl-isobutyramide;

[0052] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-5'-hydroxymethyl-[ 2,3'|bi-
pyridinyl-5-y1]-N-methyl-isobutyramide;

[0053] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-2'-hydroxymethyl-[ 2,4'|bi-
pyridinyl-5-y1]-N-methyl-isobutyramide;
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[0054] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',3',6'-
tetrahydro-[2)4'bipyridinyl-5-y1]-N-methyl-isobutyr-
amide;

[0055] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',3' 4",
5',6'-hexahydro-[2.4'|bipyridinyl-5-y1]-N-methyl-
isobutyramide;

[0056] (RS)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-
(4-fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',
3'.4'5',6'-hexahydro-[ 2,3"|bipyridinyl-5-yl]-N-methyl-
isobutyramide;

[0057] (RS)-N-[1'-acetyl-4-(4-fluoro-2-methyl-phe-
nyl)-1',2'3'.4'.5'.6'-hexahydro-[2,3'|bipyridinyl-5-y1]-
2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-isobutyr-
amide;

[0058] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(3,6-di-
hydro-2H-thiopyran-4-yl)-4-(4-fluoro-2-methyl-phe-
nyl)-pyridin-3-yl]-N-methyl-isobutyramide;

[0059] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-di-
oxo-1,2,3,6-tetrahydro-1Athiopyran-4-y1)-4-(4-
fluoro-2-methyl-phenyl)-pyridin-3-yl]-N-methyl-
isobutyramide;

[0060] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-di-
oxo-hexahydro-1A5thiopyran-4-y1)-4-(4-fluoro-2-
methyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyr-

amide;
or pharmaceutically acceptable salts thereof.
[0061] Preferred pyrrolidine derivatives of

W0O2008128891 for use herein are as follows:

[0062] rac-2-(3,5-bis-trifluoromethyl-phenyl)-N-[(3S,
4R)-4-(4-chloro-phenyl)-1-(morpholine-4-carbonyl)-
pyrrolidin-3-yl]-N-methyl-isobutyramide;

[0063] rac-2-(3,5-dichloro-phenyl)-N-[(3S,4R)-4-(4-
fluoro-phenyl)-1-(morpholine-4-carbonyl)-pyrrolidin-
3-yl]-N-methyl-isobutyramide;

[0064] rac-2-(3,5-bis-trifluoromethyl-phenyl)-N-[(3S,
4R)-4-(4-fluoro-2-methyl-phenyl)-1-(morpholine-4-
carbonyl)-pyrrolidin-3-yl]-N-methyl-isobutyramide;

[0065] rac-2-(3,5-bis-trifluoromethyl-phenyl)-N-[(3S,
4R)-4-(4-fluoro-phenyl)-1-(4-methanesulfonyl-pipera-
zine-1-carbonyl)-pyrrolidin-3-y1]-N-methyl-isobutyr-
amide;

[0066] rac-N-[(3S,4R)-1-(4-acetyl-piperazine-1-carbo-
nyl)-4-(4-fluoro-phenyl)-pyrrolidin-3y1]-2-(3,5-bis-tri-
fluoromethyl-phenyl)-N-methyl-isobutyramide;

[0067] rac-2-(3,5-bis-trifluoromethyl-phenyl)-N-[(3S,
4R)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-4-
phenyl-pyrrolidin-3-y1]-N-methyl-isobutyramide;

[0068] rac-2-(3,5-dichloro-phenyl)-N-[(3S,4R)-4-(4-
fluoro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-N-methyl-isobutyramide;

[0069] rac-2-(3,5-bis-trifluoromethyl-phenyl)-N-[(3S,
4R)-4-(4-fluoro-2-methyl-phenyl)-1-(4-methanesulfo-
nyl-piperazine-1-carbonyl)-pyrrolidin-3-yl]-N-methyl-
isobutyramide;

[0070] rac-N-[(3S,4R)-4-(4-chloro-phenyl)-1-(4-meth-
anesulfonyl-piperazine-1-carbonyl)-pyrrolidin-3-yl1]-2-
(3,5-dichloro-phenyl)-N-methyl-isobutyramide;

[0071] rac-(3S,4R)-3-{[2-(3,5-bis-trifluoromethyl-phe-
nyl)-2-methyl-propionyl]-methyl-amino }-4-(4-fluoro-
phenyl)-pyrrolidine-1-carboxylic acid bis-(2-hydroxy-
ethyl)-amide;
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[0072] rac-(3S,4R)-3-{[2-(3,5-bis-trifluoromethyl-phe-
nyl)-2-methyl-propionyl]-methyl-amino } -4-(4-fluoro-
phenyl)-pyrrolidine-1-carboxylic acid (2-hydroxy-
ethyl)-amide;
or pharmaceutically acceptable salts thereof.

[0073] Preferred pyrazolopyridine derivatives  of
WO02011131571 for use herein are as follows:

[0074] 2-(3,5-bis-trifluoromethyl-phenyl)-N-(1-ethyl-
4-o-tolyl-1H-pyrazolo [3,4-b|pyridin-5-y1)-N-methyl-
isobutyramide;

[0075] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-ethyl-
4-(4-fluoro-2-methyl-phenyl)-1H-pyrazolo [3,4-b]pyri-
din-5-y1]-N-methyl-isobutyramide;

[0076] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-phenyl)-1-ethyl-1-H-pyrazolo [3,4-b]|pyridin-5-
y1]-N-methyl-isobutyramide;

[0077] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(3,4-di-
chloro-phenyl)-1-ethyl-1H-pyrazolo  [3.4-|pyridin-5-
y1]-N-methyl-isobutyramide;

[0078] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-(2,2-di-
fluoro-ethyl)-4-(4-fluoro-2-methyl-phenyl)-1H-pyra-
zolo [3,4-b]pyridin-5-yl]-N-methyl-isobutyramide;

[0079] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1-methyl-1H-pyrazolo [3,4-b]
pyridin-5-yl]-N-methyl-isobutyramide;

[0080] N-[1-benzyl-4-(4-fluoro-2-methyl-phenyl)-1H-
pyrazolo[3,4-b|pyridin-5-y1]-2-(5-bis-trifluoromethyl-
phenyl)-N-methyl-isobutyramide;

[0081] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-ethyl-
4-(4-fluoro-2-methoxy-phenyl)-1H-pyrazolo  [3,4-b]
pyridin-5-yl]-N-methyl-isobutyramide;

[0082] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-3-fluoro-phenyl)-1-ethyl-1H-pyrazolo  [3,4-b]
pyridin-5-yl]-N-methyl-isobutyramide;

[0083] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2,3-di-
chloro-phenyl)-1-ethyl-1H-pyrazolo [3,4-b]pyridin-5
y1]-N-methyl-isobutyramide;

[0084] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-4-fluoro-phenyl)-1-ethyl-1H-pyrazolo[3,4-b]
pyridin-5-yl]-N-methyl-isobutyramide;

[0085] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-5-hydroxymethyl-phenyl)-1-ethyl-1H-pyrazolo
[3,4-b]pyridin-5-y1]-N-methyl-isobutyramide;

[0086] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1H-pyrazolo[3,4-b|pyridin-5-
y1]-N-methyl-isobutyramide;

[0087] N-[1-acetyl-4-(4-fluoro-2-methyl-phenyl)-1H-
pyrazolo [4-b]pyridin-5-y1]-2-(3,5-bis-trifluoromethyl-
phenyl)-N-methyl-isobutyramide;

[0088] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1H-pyrazolo[3,4-b|pyridin-5-
y1]-N-methyl-isobutyramide;

[0089] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1-(2-methoxy-acetyl)-1H-
pyrazolo [4-b]pyridin-5-y1]-N-methyl-isobutyramide;

[0090] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-cyclo-
propanecarbonyl-4-(4-fluoro-2-methyl-phenyl)-1H-
pyrazolo [4-b]pyridin-5-y1]-N-methyl-isobutyramide;

[0091] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1-methanesulfonyl-1H-pyra-
zolo[3,4-b|pyridin-5-yl]-N-methyl-isobutyramide;

[0092] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-dim-
ethylsulfamoyl-4-(4-fluoro-2-methyl-phenyl)-1H-
pyrazolo[3,4-b|pyridin-5-y1]-N-methyl-isobutyramide;
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[0093] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1-methanesulfonylmethyl-
1H-pyrazolo[3.4-b]pyridin-5-y1]-N-methyl-isobutyr-
amide;

[0094] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-ethyl-
4-(4-methyl-thiophen-3-yl)-1H-pyrazolo[3,4-b]|pyri-
din-5-y1]-N-methyl-isobutyramide;

[0095] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-
chloro-thiophen-3-yl)-1-ethyl-1H-pyrazolo[3,4-b]pyri-
din-5-y1]-N-methyl-isobutyramide;

[0096] 2-(3-fluoro-5-trifloromethyl-phenyl)-N-[1-
ethyl-4-(4-fluoro-2-methyl-phenyl)-1H-pyrazolo[3,4-
b|pyridin-5-yl]-N-methyl-isobutyramide; or

[0097] 2-(3,5-dichloro-phenyl)-N-[1-ethyl-4-(4-fluoro-
2-methyl-phenyl)-1H-pyrazolo[3,4-b|pyridin-5-y1]-N-
methyl-isobutyramide;

or pharmaceutically acceptable salts thereof.

[0098] Particularly preferred compounds for use herein
are

[0099] 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxylm-
ethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1]-
3-pyridinyl}-N,2-dimethylpropanamide;

[0100] (2R,35)-2-(3,5-bis-trifluoromethylphenyl)-N-
[4-(4-fluoro-2-methyl-phenyl)-6-(3-hydroxy-2-hy-
droxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]-N-methyl-
isobutyramide;

[0101] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',3',6'-
tetrahydro-[2)4'bipyridinyl-5-y1]-N-methyl-isobutyr-
amide;

[0102] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',3' 4",
5',6'-hexahydro-[2.4'|bipyridinyl-5-y1]-N-methyl-
isobutyramide;

[0103] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-di-
0x0-1,2,3,6-tetrahydro-1Athiopyran-4-y1)-4-(4-
fluoro-2-methyl-phenyl)-pyridin-3-yl]-N-methyl-
isobutyramide;

[0104] rac-N-[(3S,4R)-4-(4-chloro-phenyl)-1-(4-meth-
anesulfonyl-piperazine-1-carbonyl)-pyrrolidin-3-yl1]-2-
(3,5-dichloro-phenyl)-N-methyl-isobutyramide;

[0105] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[1-(2,2-di-
fluoro-ethyl)-4-(4-fluoro-2-methyl-phenyl)-1H-pyra-
zolo[3,4-b|pyridin-5-y1]-N-methyl-isobutyramide;

[0106] 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-
fluoro-2-methyl-phenyl)-1-methanesulfonylmethyl-
1H-pyrazolo[3.4-b]pyridin-5-y1]-N-methyl-isobutyr-
amide; or

pharmaceutically acceptable salts thereof.

[0107] Particularly preferred compounds according to the
invention are

[0108] 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxym-
ethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1]-
3-pyridinyl}-N,2-dimethylpropanamide (formula A);
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[0109] (2R,3S)-2-(3,5-bis-trifluoromethylphenyl)-N-

[4-(4-fluoro-2-methyl-phenyl)-6-(3-hydroxy-2-hy-
droxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]-N-methyl-
isobutyramide (formula B);
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or pharmaceutically acceptable. salt or crystalline forms
thereof.
[0110] Methods for preparing compound of formula A,
salts thereof and its crystalline forms are described in
W02007028654 and WO2011023733 respectively, which
methods are incorporated herein by reference.
[0111] Specifically W02011023733 discloses compound
of formula A in a crystalline anhydrate form (Form 1),
having certain characteristic 2 theta angles occurring at
43x0.1, 7.920.1, 9.8+0.1, 10.7£0.1, 10.8+0.1, 13.3x0.1,
14.0£0.1, 15.1+0.1 degrees, which correspond respectively
to d-spacing at 20.4, 11.1, 9.0, 8.3, 8.2, 6.6, 6.3 and 5.9
Angstroms (A).
[0112] Methods for preparing the compound of formula B
or salt thereof are described in W02005002577, which
methods are incorporated herein by reference.
[0113] In a further embodiment, the invention provides
[0114] 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxym-
ethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-
3-pyridinyl}-N,2-dimethylpropanamide or
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[0115] (2R,3S5)-2-(3,5-bis-trifluoromethylphenyl)-N-
[4-(4-fluoro-2-methyl-phenyl)-6-(3-hydroxy-2-hy-
droxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]-N-methyl-
isobutyramide; pharmaceutically acceptable salts or
crystalline forms thereof for use for the treatment of
sex-hormone dependent diseases selected from the
group consisting of benign prostatic hyperplasia
(BPH), metastatic prostatic carcinoma, testicular can-
cer, breast cancer, androgen dependent acne, sebor-
rhoea, hirsutism, hypertrichosis, male pattern baldness,
female androgenetic alopecia, endometriosis, adeno-
myosis, abnormal puberty, uterine fibrosis, heavy men-
strual bleeding, ovarian cancer, breast cancer, hyperan-
drogenism, virilization, polycystic ovary syndrome
(PCOS), HAIR-AN syndrome, ovarian hyperthecosis,
hidradenitis suppurativa, hot flushes and precocious
puberty in boys, follicular maturation arrest, atresia,
anovulation, dysmenorrhea, dysfunctional uterine
bleeding, infertility virilizing ovarian, adrenal tumor,
osteoporosis, or pre-eclampsia.

[0116] In a further embodiment, the invention provides a
method of treatment of sex-hormone dependent diseases
selected from the group consisting of benign prostatic hyper-
plasia (BPH), metastatic prostatic carcinoma, testicular can-
cer, breast cancer, androgen dependent acne, seborrhoea,
hirsutism, hypertrichosis, male pattern baldness, female
androgenetic alopecia, endometriosis, adenomyosis, abnor-
mal puberty, uterine fibrosis, heavy menstrual bleeding,
ovarian cancer, breast cancer, hyperandrogenism, viriliza-
tion, polycystic ovary syndrome (PCOS), HAIR-AN syn-
drome, ovarian hyperthecosis, hidradenitis suppurativa, hot
flushes and precocious puberty in boys, follicular maturation
arrest, atresia, anovulation, dysmenorrhea, dysfunctional
uterine bleeding, infertility virilizing ovarian, adrenal tumor,
osteoporosis or pre-eclampsia which comprises administer-
ing to a human in need thereof an effective amount of the
compounds:

[0117] 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxym-
ethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1]-
3-pyridinyl}-N,2-dimethylpropanamide;

[0118] (2R,3S5)-2-(3,5-bis-trifluoromethylphenyl)-N-
[4-(4-fluoro-2-methyl-phenyl)-6-(3-hydroxy-2-hy-
droxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]-N-methyl
isobutyramide; or
pharmaceutically acceptable salts or crystalline forms
thereof.

[0119] In a further embodiment, the invention provides a
method of treatment of sex-hormone dependent diseases
selected from the group consisting of androgen dependent
hirsutism, female androgenetic, endometriosis, adenomyo-
sis, uterine fibrosis, heavy menstrual bleeding, polycystic
ovary syndrome (PCOS) and hot flushes, which comprises
administering to a human in need thereof an effective
amount comprising administering to a human in need
thereof an effective amount of dual NK-1/NK-3 receptor
antagonists or a pharmaceutically acceptable salt thereof.

[0120] In a further embodiment, the invention provides a
method of treatment of sex-hormone dependent diseases
selected from the group consisting of androgen dependent
hirsutism, female androgenetic endometriosis, adenomyosis,
uterine fibrosis, heavy menstrual bleeding, polycystic ovary
syndrome (PCOS) and hot flushes, which comprises admin-
istering to a human in need thereof an effective amount of
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2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-meth-
ylphenyl)-6-[(7S,9aS)-7-(hydroxymethyl)hexahydropy-
razino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-dim-
ethylpropanamide;
[0121] (2R,3S)-2-(3,5-bis-trifluoromethylphenyl)-N-[4-
(4-fluoro-2-methyl-phenyl)-6-(3-hydroxy-2-hydroxym-
ethyl-pyrrolidin-1-yl)-pyridin-3-y1]-N-methyl-isobutyr-
amide; or pharmaceutically acceptable salts thereof.
[0122] Inone embodiment, the compound according to the
invention is 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxymethyl)
hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1]-3-pyridi-
nyl}-N,2-dimethylpropanamide or crystalline anhydrate
forms thereof for use in the treatment of hirsutism, endo-
metriosis, adenomyosis, uterine fibrosis, heavy menstrual
bleeding, polycystic ovary syndrome (PCOS) and hot
flushes.
[0123] Inayet further embodiment, the compound accord-
ing to the invention is 2-[3,5-Bis(trifluoromethyl)phenyl]-
N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxym-
ethyDhexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide as anhydrous
crystalline Form 1 for use in the treatment of endometriosis,
adenomyosis, uterine fibrosis, heavy menstrual bleeding,
polycystic ovary syndrome (PCOS) and hot flushes.
[0124] Inayet further embodiment, the compound accord-
ing to the invention is 2-[3,5-Bis(trifluoromethyl)phenyl]-
N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxym-
ethyDhexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide as anhydrous
crystalline Form 1 for use in the treatment of hot flushes.
[0125] Owing to their activity on the gonadotropin-releas-
ing hormone (GnRH) pathway, dual NK-1/NK-3 receptor
antagonists can be used alone or in combination with
estrogen and progestin as contraceptives.
[0126] Thus, in a further aspect, the present invention
provides a method for providing oral contraception, said
method comprising administering to the patient an effective
amount of dual NK-1/NK-3 receptor antagonists.
[0127] In a further aspect of the invention there is pro-
vided the use of dual NK-1/NK-3 receptor antagonists for
the production of a drug for oral contraception.
[0128] Compounds for use for oral contraception include
dual NK-1/NK-3 receptor antagonists as described in, and
made according to WO2004056799, W02004056805,
WO02005002577,  WO02005097794,  W02006013050,
W02007028654, WO02008128891, WO2011131571,
W02011023733 which are incorporated herein by reference
in their entirety.
[0129] Preferred pyridine derivatives of WO2006013050
for use for oral contraception are those disclosed from line
28 of page 8 to line 24 of page 9 of the present specification.
[0130] Preferred pyrrolidine derivatives of
WO02008128891 for use for oral contraception are those
disclosed from line 26 of page 9 to line 9 of page 10 of the
present specification.
[0131] Preferred pyrazolopyridine  derivatives  of
WO201131571 for use for oral contraception are those
disclosed from line 11 of page 10 to line 20 of page 11 of the
present specification.
[0132] Particularly preferred compounds for use for oral
contraception are

[0133] 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-

fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxym-
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ethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1]-
3-pyridinyl}-N,2-dimethylpropanamide (Formula A);
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[0134] (2R,35)-2-(3,5-bis-trifluoromethylphenyl)-N-
[4-(4-fluoro-2-methyl-phenyl)-6-(3-hydroxy-2-hy-
droxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]-N-methyl-
isobutyramide (Formula B);

F
N CF
B
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N N
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HO

or pharmaceutically acceptable salt or crystalline forms
thereof.

[0135] The present invention further provides a pharma-
ceutical composition comprising a dual NK-1/NK-3 recep-
tor antagonist or a compound described above, a pharma-
ceutically acceptable salt or crystalline forms thereof, and a
pharmaceutically acceptable carrier.

[0136] Thus, in one embodiment, the invention provides a
pharmaceutical composition comprising a dual NK-1/NK-3
receptor antagonist or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier, for use in
the treatment of sex hormone-dependent diseases.

[0137] In a further embodiment, the invention provides a
pharmaceutical composition comprising 2-[3,5-Bis(trifluo-
romethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[ (7S,
9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]
oxazin-8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide
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or crystalline anhydrate forms thereof and a pharmaceuti-
cally acceptable carrier for use in the treatment of of sex
hormone-dependent diseases.

[0138] In a further embodiment, the invention provides a
pharmaceutical composition comprising 2-[3,5-Bis(trifluo-
romethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,
9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]
oxazin-8(1H)-yl]-3-pyridinyl }-N,2-dimethylpropanamide

or crystalline anhydrate forms thereof and a pharmaceuti-
cally acceptable carrier for use in the treatment hirsutism,
endometriosis, adenomyosis, uterine fibrosis, heavy men-
strual bleeding, polycystic ovary syndrome (PCOS) and hot
flushes.

[0139] In a further embodiment, the present invention
provides a drug containing a dual NK-1/NK-3 receptor
antagonist and a pharmaceutically acceptable carrier.
[0140] In a yet further embodiment, the present invention
provides a drug containing 2-[3,5-Bis(trifluoromethyl)phe-
nyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hy-
droxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)
yl]-3-pyridinyl}-N,2-dimethylpropanamide or a
pharmaceutically acceptable salts thereof and a pharmaceu-
tically acceptable carrier.

[0141] Such a medicament, and a composition of this
invention, may be prepared by admixture of a compound of
the invention with an appropriate pharmaceutically accept-
able carrier. It may contain a diluent, binder, filler, disinte-
grant, flavoring agent, colouring agent, lubricant or preser-
vative in conventional manner.

[0142] These conventional excipients may be employed
for example as in the preparation of compositions of known
agents for treating the conditions.

[0143] Preferably, a pharmaceutical composition of the
invention is in unit dosage form and in a form adapted for
use in the medical or veterinarian fields. For example, such
preparations may be in a pack form accompanied by written
or printed instructions for use as an agent in the treatment of
the conditions.

[0144] The suitable dosage range for the compounds of the
invention depends on the compound to be employed and on
the condition of the patient. It will also depend, inter alia,
upon the relation of potency to absorbability and the fre-
quency and route of administration.

[0145] The compound or composition of the invention
may be formulated for administration by any route, and is
preferably in unit dosage form or in a form that a human
patient may administer to himself in a single dosage.
[0146] Advantageously, the composition is suitable for
oral, rectal, topical, parenteral, intravenous or intramuscular
administration. Preparations may be designed to give slow
release of the active ingredient.

[0147] Compositions may, for example, be in the form of
tablets, capsules, sachets, vials, powders, granules, lozenges,
reconstitutable powders, or liquid preparations, for example
solutions or suspensions, or suppositories.

[0148] The compositions, for example those suitable for
oral administration, may contain conventional excipients
such as binding agents, for example syrup, acacia, gelatine,
sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for
example lactose, sugar, maize-starch, calcium phosphate,
sorbitol or glycine; tabletting lubricants, for example mag-
nesium stearate; disintegrants, for example starch, polyvi-
nyl-pyrrolidone, sodium starch glycollate or microcrystal-
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line cellulose; or pharmaceutically acceptable setting agents
such as sodium lauryl sulphate.

[0149] Solid compositions may be obtained by conven-
tional methods of blending, filling, tabletting or the like.
Repeated blending operations may be used to distribute the
active agent throughout those compositions employing large
quantities of fillers.

[0150] When the composition is in the form of a tablet,
powder, or lozenge, any carrier suitable for formulating solid
pharmaceutical compositions may be used, examples being
magnesium stearate, starch, glucose, lactose, sucrose, rice
flour and chalk.

[0151] Tablets may be coated according to methods well
known in normal pharmaceutical practice, in particular with
an enteric coating. The composition may also be in the form
of an ingestible capsule, for example of gelatine containing
the compound, if desired with a carrier or other excipients.
[0152] Compositions for oral administration as liquids
may be in the form of, for example, emulsions, syrups, or
elixirs, or may be presented as a dry product for reconsti-
tution with water or other suitable vehicle before use. Such
liquid compositions may contain conventional additives
such as suspending agents, for example sorbitol, syrup,
methyl cellulose, gelatine, hydroxyethylcellulose, car-
boxymethylcellulose, aluminum stearate gel, hydrogenated
edible fats; emulsifying agents, for example lecithin, sorbi-
tan monooleate, or acacia; aqueous or non-aqueous vehicles,
which include edible oils, for example almond oil, fraction-
ated coconut oil, oily esters, for example esters of glycerine,
or propylene glycol, or ethyl alcohol, glycerine, water or
normal saline; preservatives, for example methyl or propyl
p-hydroxybenzoate or sorbic acid; and if desired conven-
tional flavoring or colouring agents.

[0153] The compounds of this invention may also be
administered by a non-oral route. In accordance with routine
pharmaceutical procedure, the compositions may be formu-
lated, for example for rectal administration as a suppository.
They may also be formulated for presentation in an inject-
able form in an aqueous or non-aqueous solution, suspen-
sion or emulsion in a pharmaceutically acceptable liquid, e.
g. sterile pyrogenic-free water or a parenterally acceptable
oil or a mixture of liquids. The liquid may contain bacte-
riostatic agents, anti-oxidants or other preservatives, buffers
or solutes to render the solution isotonic with the blood,
thickening agents, suspending agents or other pharmaceuti-
cally acceptable additives.

[0154] Such forms will be presented in unit dose form
such as ampoules or disposable injection devices or in
multi-dose forms such as a bottle from which the appropriate
dose may be withdrawn or a solid form or concentrate which
can be used to prepare an injectable formulation.

[0155] The compounds of this invention may also be
administered by inhalation, via the nasal or oral routes. Such
administration can be carried out with a spray formulation
comprising a compound of the invention and a suitable
carrier, optionally suspended in, for example, a hydrocarbon
propellant.

[0156] Preferred spray formulations comprise micronized
compound particles in combination with a surfactant, sol-
vent or a dispersing agent to prevent the sedimentation of
suspended particles. Preferably, the compound particle size
is from about 2 to 10 microns.

[0157] A further mode of administration of the compounds
of the invention comprises transdermal delivery utilizing a
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skin-patch formulation. A preferred formulation comprises a
compound of the invention dispersed in a pressure sensitive
adhesive which adheres to the skin, thereby permitting the
compound to diffuse from the adhesive through the skin for
delivery to the patient. For a constant rate of percutaneous
absorption, pressure sensitive adhesives known in the art
such as natural rubber or silicone can be used.

[0158] The manufacture of the pharmaceutical composi-
tions according to the present subject matter may be per-
formed according to methods known in the art. Commonly
known and used pharmaceutically acceptable auxiliaries as
well as further suitable diluents, flavourings, sweetening
agents, colouring agents etc. may be used, depending on the
intended mode of administration as well as particular char-
acteristics of the active compound to be used, such as
solubility, bioavailability etc.

[0159] Any non-toxic, inert, and effective topical, oral,
etc. pharmaceutically acceptable carrier may be used to
formulate the compositions described herein.

[0160] Well-known carriers used to formulate other topi-
cal therapeutic compositions for administration to humans
are useful in these compositions. Examples of these com-
ponents that are well known to those of skill in the art are
described in The Merck Index, Thirteenth Edition, Budavari
et al., Eds., Merck & Co., Inc., Rahway, N.J. (2001); the
CTFA (Cosmetic, Toiletry, and Fragrance Association) Inter-
national Cosmetic Ingredient Dictionary and Handbook,
Tenth Edition (2004); and the “Inactive Ingredient Guide”,
U.S. Food and Drug Administration (FDA) Center for Drug.
[0161] As mentioned above, the effective dose of com-
pound depends on the particular compound employed, the
condition of the patient and on the frequency and route of
administration. An effective dose will generally contain
from 1 mg to 250 mg and preferably will contain from 10 mg
to 220 mg, in particular 30 mg to 200 mg.

[0162] The composition may be administered once or
more times a day for example 2, 3 or 4 times daily, and the
total daily dose for a 70 kg adult will normally be in the
range 30 mg to 200 mg.

[0163] Alternatively the unit dose will contain from 10 to
100 mg of active ingredient and be administered in mul-
tiples, if desired, to give the preceding daily doses.

[0164] No unacceptable toxicological effects are expected
with compounds of the invention when administered in
accordance with the invention.

[0165] The compounds of the invention or pharmaceuti-
cally acceptable salts thereof and the other pharmaceutically
active agent(s) may be administered together in a fix com-
bination or separately (i.e. non fix combination).

[0166] When administered separately, this may occur
separately or sequentially in any order and treatment regi-
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mens in which the agents are not necessarily administered
by the same route of administration may also occur. The
amounts of the compound inventions or pharmaceutically
acceptable salts thereof and the other pharmaceutically
active agent(s) and the relative timings of administration
will be selected in order to achieve the desired combined
therapeutic effect.

[0167] Examples of suitable therapeutic agents which may
be used in combination of the compounds of the invention
or pharmaceutically acceptable salts thereof include agonists
of Gonadotropin-releasing hormone (GnRH) such as nafare-
lin, buserelin, goserelin and leuprorelin; antagonists of the
Gonadotropin-releasing hormone (GnRH) such as degarelix,
ganirelix, cetrorelix, abarelix and elagolix; S5-alpha-re-
ductase inhibitors such as dutasteride and finasteride; com-
bined androgen receptor antagonists/5-alpha-reductase
inhibitors such as spironolactone; anti-androgens such as
cyproterone acetate and flutamide; combined (estrogen with
a progestin) oral contraceptives such as estrogen with either
norgestimate, or norethindrone, or drospirenone; progester-
one receptor modulators such as ulipristal acetate.

Biological Data

[0168] The anti-androgenic effects of the compounds use-
ful herein are determined by the following clinical studies on
human volunteers which demonstrate testosterone lowering
effects.

Example 1

[0169] 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxymethyl)
hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridi-
nyl}-N,2-dimethylpropanamide (hereinafter Compound A)
was administered both as single and repeat ascending doses
in male human volunteers (HV) and the effect of Compound
A on the levels of testosterone was assessed

1. Single Ascending Dose Studies

[0170] Male HVs received in a single-blinded, randomised
fashion, single ascending oral doses of placebo or Com-
pound A ranging from 10 to 250 mg as suspensions.

[0171] Free and total testosterone serum levels were mea-
sured at Day-1, then 24 hours after each dose and at
follow-up (7-14 days after Compound A dose). Resulting
HV serum testosterone levels (free and total) were deter-
mined as described in Table 1.

TABLE 1

Free and total testosterone levels in HVs from single ascending dose study

Free testosterone Total testosterone

(pmol/L) (nmol/1.)
Mean % Mean %
change change
from from
Treatment Timepoint n  Mean SD  baseline Mean SD baseline
Placebo Day 1 pre-dose 12 485 15.0 235 6.8

24 h post dose 12 514 11.3 6.0 243 6.6 34
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TABLE 1-continued
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Free and total testosterone levels in HVs from single ascending dose study

Free testosterone

Total testosterone

(pmol/L) (nmol/L)
Mean % Mean %
change change
from from
Treatment Timepoint n Mean SD  baseline  Mean SD  baseline
10 mg Day 1 pre-dose 2 510 4.4 18.4 6.3
24 h post dose 2 463 18.8 -9.2 21.0 10.3 14.1
30 mg Day 1 pre-dose 3 422 55 15.9 2.0
24 h post dose 3 504 100 19.4 16.7 4.4 5.0
60 mg Day 1 pre-dose 10 443 17.7 22.0 7.1
24 h pos tdose 10 439 14.5 -0.9 23.7 5.8 7.7
120 mg Day 1 pre-dose 10 417 12.3 23.1 6.1
24 h post dose 10 38.0 17.9 -8.9 18.9 79 -18.2
160 mg Day 1 pre-dose 9 492 14.3 22.6 6.9
24 h post dose 9 311 13.0 -36.8 14.6 8.5 -35.4
Individualized Day 1 pre-dose 8 472 9.1 20.9 5.7
dose 24 h post dose 8 269 15.7 -43.0 12.9 7.2 -38.3
160-250 mg
Key: SD = standard deviation
[0172] As shown in Table 1 clinically relevant reductions [0174] Cohorts 1 and 2 received Compound A for 14

in free and total testosterone levels are evident within 24 h
following administration of Compound A. At doses of =160
mg the decreases range from between 35% and 43%. Tes-
tosterone levels recovered to baseline levels at follow-up
(7-14 days after the last dose of Compound A).

2. Repeat Ascending Dose of Compound A

[0173] Part A of this study comprised 3 cohorts that
investigated the safety, tolerability and PK of escalating
multiple daily doses of Compound A. Information on these
cohorts is as follows:

days; with a follow-up 7 to 14 days after their last dose.
Testosterone levels in both cohorts were measured
pre-dose on Day 1, on Day 15 and at follow-up.

[0175] Cohort 3 also received Compound A over a
repeat treatment period of 14 days; with a follow-up
7-14 days after their last dose. Testosterone levels were
measured in this cohort pre-dose on Day-1 and pre-
dose on Day 14, and at follow-up.

[0176] Resulting HV serum testosterone levels (free and
total) were determined as described in Table 2.

TABLE 2

Free and total testosterone levels in HVs from repeat dose study

Free testosterone Total testosterone

(pmol/L) (nmol/L)
Mean % Mean %
change change
from from

Treatment Timepoint n  Mean SD  baseline Mean SD baseline
Placebo Day 1 (PD) 5 492 207 18.0 5.1
(Cohorts 1 & 2) Day 15 5 564 108 14.6 18.9 33 5.0
N=5
30 mg Day 1 (PD) 5 486 6.9 22.6 5.5
N=5 Day 15 5 534 154 9.9 21.6 34 -4.4
90 mg Day 1 (PD) 7 487 10.4 19.9 5.6
N=9% Day 15 7 550 13.0 12.9 20.0 6.1 0.5
Placebo Day-1 3 628 7.0 234 1.7
(Cohort 3) Day 14 (PD) 3 521 16.6 -17.0 19.8 1.0 -154
N=3
200 mg Day-1 13 46.0 12.1 223 4.6
N = 15%* Day 14 (PD) 13 254 9.8 -44.8 12.7 4.0 -43.0

Key: SD = standard deviation;

*two subjects in the 90 mg dose arm were dose reduced between baseline and Day 5 and have been removed from the
analysis to avoid confounding the data;

**two subjects in the

200 mg dose arm were dose-reduced between baseline and Day 14 (data removed)
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[0177] Clinically relevant reductions in free and total
testosterone levels were again evident after repeat dosing
with Compound A. At doses of 200 mg after 14 days; the
decreases ranged from between 43% and 45%; consistent
with the values observed after 24 hours in the single ascend-
ing dose study. Testosterone levels recovered to baseline
levels at follow-up (7-14 days after the last dose of 200 mg
Compound A).

[0178] The above description fully discloses the invention
including preferred embodiments thereof. Modifications and
improvements of the embodiments specifically disclosed
herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the art
can, using the preceding description, utilize the present
invention to its fullest extent. Therefore the Examples herein
are to be construed as merely illustrative and not a limitation
of the scope of the present invention in any way. The
embodiments of the invention in which an exclusive prop-
erty or privilege is claimed are defined as follows.

1-10. (canceled)

11. A method of treating vasomotor symptoms in a human
in need thereof, comprising administering to the human an
effective amount of 2-[3,5-bis(trifluoromethyl)phenyl]-N-{-
(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7-(hydroxymethyl)
hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1]-3-pyridi-
nyl}-N,2-dimethylpropanamide.

12. The method of claim 11, wherein the 2-[3,5-bis
(trifluvoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is in crystalline anhydrate form.

13. The method of claim 11, wherein the 2-[3,5-bis
(trifluvoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is in crystalline anhydrate Form 1 and
has characteristic 2 theta angles occurring at 4.3+0.1, 7.9+0.
1, 9.8+0.1, 10.7£0.1, 10.820.1, 13.3+0.1, 14.020.1, and
15.120.1 degrees.

14. The method of claim 11, wherein the 2-[3,5-bis
(trifluvoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is in crystalline anhydrate Form 1 and
has d-spacing at 20.4, 11.1, 9.0, 8.3, 8.2, 6.6, 6.3, and 5.9
Angstroms.

15. The method of claim 11, wherein the 2-[3,5-bis
(trifluvoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
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[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is orally administered to the human.

16. The method of claim 11, wherein the 2-[3,5-bis
(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is administered to the human in the
form of a tablet, powder, lozenge, or capsule.

17. The method of claim 11, wherein the 2-[3,5-bis
(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino [2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is administered to the human in the
form of a gelatine capsule.

18. A method of treating vasomotor symptoms in a human
in need thereof, comprising orally administering to the
human a composition comprising 2-[3,5-bis(trifluorom-
ethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-
7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8
(1H)-y1]-3-pyridinyl}-N,2-dimethylpropanamide.

19. The method of claim 18, wherein the 2-[3,5-bis
(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is in crystalline anhydrate form.

20. The method of claim 18, wherein the 2-[3,5-bis
(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is in crystalline anhydrate Form 1 and
has characteristic 2 theta angles occurring at 4.3+0.1, 7.9+0.
1, 9.8+0.1, 10.7£0.1, 10.8+0.1, 13.3+0.1, 14.0x0.1, and
15.120.1 degrees.

21. The method of claim 18, wherein the 2-[3,5-bis
(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]
[1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide is in crystalline anhydrate Form 1 and
has d-spacing at 20.4, 11.1, 9.0, 8.3, 8.2, 6.6, 6.3, and 5.9
Angstroms.

22. The method of claim 18, wherein the composition
further comprises at least one pharmaceutically acceptable
excipient or carrier.

23. The method of claim 18, wherein the composition is
administered to the human in the form of a tablet, powder,
lozenge, or capsule.

24. The method of claim 18, wherein the composition is
administered to the human in the form of a gelatine capsule.

#* #* #* #* #*



