I*I Innovation, Sciences et Innovation, Science and CA 3064299 A1 2019/11/29
Développement economique Canada Economic Development Canada
(21) 3 064 299

Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office

122 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION

13) A1
(86) Date de dép6t PCT/PCT Filing Date: 2018/05/22 (51) CLInt./Int.Cl. A67K 9/08 (2006.01),
- - | AB1K 31/424(2006.01), A61K 31/435(2006.01),
(87) Date publication PCT/PCT Publication Date: 2019/11/29 AGTK 31/4353(2006.01), AGTK 31/4355 (2006.01)
(85) Entree phase nationale/National Entry: 2019/11/19 A61K 31/437 (2006.01), A61K 47/02(2006.01)
(86) N demande PCT/PCT Application No.: US 2018/033848 | (71) Demandeur/Applicant:
(87) N° publication PCT/PCT Publication No.: 2018/217718 OVID THERAPEUTICS INC., US
(30) Priorités/Priorities: 2017/05/24 (US62/510,481); (72) Inventeur/Inventor:
2018/03/23 (US15/933,673) DURING, MATTHEW, US
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : TRAITEMENT DE TROUBLES DEPRESSIFS
(54) Title: TREATMENT OF DEPRESSIVE DISORDERS

& D
s T Raaratical
T ava o _
204 ¥ Measursg
% 150
g:
@ FTHU
= I
1 & 3 4 L & 7 08 % 19 11 12 13 14 1 19
elg:
(57) Abregé/Abstract:

Formulations for ftreating depressive disorders and methods for treating depressive disorders using gaboxadol or a
pharmaceutically acceptable salt thereof are provided.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 03064259 2015-11-19

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual P t
(19) World Intellectual Property NN T T 080 A0 0 O A0

Organization
International Bureau (10) International Publication Number

(43) International Publication Date WO 2018/217718 Al
29 November 2018 (29.11.2018) WIRPO I PCT

(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
AG61K 9/08 (2006.01) A61K 31/4353 (2006.01) DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
AGIK 31/424 2006.01)  AGIK 31/4355 (2006.01) HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
AG1K 31/435 (2006.01)  AG61K 47/02 (2006.01) KR, KW, KZ,LA,LC, LK, LR, LS, LU, LY, MA, MD, ME,
AG61K 31/437 (2006.01) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ

OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(21) International Application Number:
PCT/US2018/033848

(22) International Filing Date: (84) Designated States (unless otherwise indicated, for every

22 May 2018 (22.05.2018) kind of regional protection available). ARIPO (BW, GH,
(25) Filing Language: English GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZVW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(26) Publication Language: English TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(30) Priority Data: EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
62/510,481 24 May 2017 (24.05.2017) US MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
15/933,673 23 March 2018 (23.03.2018)  US TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).
(71) Applicant: OVID THERAPEUTICS INC. [US/US];

1460 Broadway, New York, New York 10036 (US). Published:

(72) Inventor: DURING, Matthew; 14 Cedar Lane, Weston, —  With international search report (Art. 21(3))
Connecticut 06883 (US).

(74) Agent: STEEN, Jeffrey S. et al.; Carter, DeLuca, Far-
rell & Schmidt, LLP, 445 Broad Hollow Road, Suite 420,
Melville, New York 11747 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(534) Title: TREATMENT OF DEPRESSIVE DISORDERS

soeneereee § prgxer e dioen
X Memsured

rrigy Baseimi

g 1 2 d 4 £ & F 08 9 14 11 12 13 14 15 1%
233

FIG.1

(57) Abstract: Formulations for treating depressive disorders and methods for treating depressive disorders using gaboxadol or a
pharmaceutically acceptable salt thereof are provided.

wo 20187217718 A1 IO 0 00 T 0 A



10

15

20

25

30

CA 03064259 2015-11-19

WO 2018/217718 PCT/US2018/033848

TREATMENT OF DEPRESSIVE DISORDERS

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims benefit of and priority to U.S. Provisional Application No.
62/510,481, filed May 24, 2017 and U.S. Patent Application No. 15/933,673, filed March 23, 2018,

which are incorporated herein by reference 1n their entireties.

TECHNICAL FIELD

Formulations of gaboxadol or pharmaceutically acceptable salts thereof useful for

depressive disorders are provided.

BACKGROUND

Parenteral dosage forms are intended for administration as an injection or infusion.
Common 1njection types are intravenous (into a vein), subcutaneous (under the skin), and
intramuscular (1nto muscle). Infusions typically are given by intravenous route. Parenteral
formulations often include excipients to enhance or maintain active ingredient solubility
(solubilizers) and/or stability (buffers, antioxidants, chelating agents, cryo- and
lyoprotectants). Excipients also are important in parenteral formulations to assure safety
(antimicrobial preservatives), minimize pain and 1rritation upon injection (tonicity agents),
and control or prolong drug delivery (polymers). However, excipients may also produce
negative effects such as loss of drug solubility, activity, and/or stability.

Gaboxadol (4,5,6,7-tetrahydroisoxazolo [5,4-c] pyridine-3-ol) (THIP)) 1s described in
U.S. Patent Nos. 4,278,676, 4,362,731, 4,353,910, and WO 2005/094820 1s a selective
GABA 4 receptor agonist with a preference for o-subunit containing GABA 4 receptors. In the
early 1980s gaboxadol was the subject of a series of pilot studies that tested its efficacy as an
analgesic and anxiolytic, as well as a treatment for tardive dyskinesia, Huntington's disease,
Alzheimer's disease, and spasticity. In the 1990s gaboxadol moved into late stage
development for the treatment of insomnia but failed to show significant effects in sleep onset
and sleep maintenance in a three-month efficacy study. Additionally, patients with a history
of drug abuse who received gaboxadol experienced a steep increase in psychiatric adverse
events. As a result of these negative results the development of gaboxadol was terminated.

Depressive disorders are one of the most prevalent and pervasive forms of mental
1llness that affect individuals across age and gender lines. There remains a need 1n the art for

safe and effective pharmaceutical compositions that may provide treatment of depressive
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disorders. Depressive disorders are mood disorders characterized by sadness or lethargy
severe enough to interfere with normal daily functioning. Symptoms include depressed mood
for most or all of the day, anxious or sad feelings, diminished interest in all or nearly all
activities, significant increased or decreased appetite leading to weight gain or weight loss,
insomnia, irritability, fatigue, feelings of worthlessness, feelings of helplessness, 1nability to
concentrate, and recurrent thoughts of death or suicide to name a few. The presence, severity,
frequency, and duration of the above mentioned symptoms vary on a case to case basis. To be
diagnosed with depression, symptoms are typically present for at least two weeks. Depressive
disorders include major depressive disorder (MDD), persistent depressive disorder,
postpartum depression, premenstrual dysphoric disorder, seasonal atfective disorder,
psychotic depression, disruptive mood dysregulation disorder, refractory depression and
depressive disorders due to another medical condition.

Major depressive disorder (MDD), also referred to as unipolar or major depression, 1s
a depressive disorder characterized by a persistent feeling of sadness or a lack of interest in
outside stimuli. In MDD symptoms of depression, such as those described above, may be
manifest daily or almost daily, and may persist all day long. Persistent depressive disorder
(also called dysthymia) 1s a depressed mood that can last for at least about two years. A
person diagnosed with persistent depressive disorder may have episodes of major depression
along with periods of less severe symptoms. Postpartum depression occurs 1n pregnancy after
delivery. Women with postpartum depression experience full-blown major depression. The
feelings of extreme sadness, anxiety, and exhaustion that accompany postpartum depression
may make 1t difficult for these new mothers to complete daily care activities for themselves
and/or for their babies. Premenstrual dysphoric disorder involves mood and anxiety
symptoms that are related to the menstrual cycle, with onset during the premenstrual phase
and a symptom-free interval after menstruation. Symptoms are present during most menstrual
cycles during the past year. Manifestations can be similar to those of premenstrual
syndrome but are more severe, causing clinically significant distress and/or marked
impairment of social or occupational functioning. The disorder may begin any time after
menarche; 1t may worsen as menopause approaches but usually ceases after menopause.
Seasonal affective disorder (SAD) 1s categorized as depression directly caused by the time of
the year. It occurs most often 1n the fall or winter months when sunlight 1s not as readily
available. Psychotic depression 1s depression accompanied by delusions or hallucinations.
Delusions may involve having committed unpardonable sins or crimes, harboring incurable

or shameful disorders, or being persecuted. Disruptive mood dysregulation disorder
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(DMDD) 1s a childhood condition of extreme 1rritability, anger, and frequent, intense temper
outbursts. DMDD symptoms typically go beyond a being a “moody” child, 1.e., children with
DMDD experience severe impairment that requires clinical attention. Depressive disorders
due to another medical condition may include those associated with chronic pain, chronic
stress, post-traumatic stress disorder, and/or diseases, e.g., cancer, Parkinson’s disease,
amyotrophic lateral sclerosis, and multiple sclerosis.

Other medical conditions include FAR I premutation syndrome. It 1s caused by
mutations on the fragile X mental retardation gene (/AR/7) and lack of fragile X mental
retardation protein, which in turn, leads to decreased inhibition of translation of many
synaptic proteins. Fragile X syndrome (FXS) may be the most common genetic cause of
intellectual disability and the most common single-gene cause of autism. Fragile X-associated

tremor/ataxia syndrome (FXTAS) 1s a late-onset disorder, usually occurring after age 50.

Mutations 1n the AR/ gene increase the risk of developing FXTAS. Similarly, mutations in

and FXPOI are the result of FARI premutation syndrome. The /MR mutation relates to a
DNA segment known as a CGG triplet repeat which 1s expanded within the FA/R I gene.
Normally, this DNA segment 1s repeated from 5 to about 44 times, with 45-54 repeats
considered an intermediate zone. In people with FA/R/ premutation syndrome the CGG
segment may be repeated 55 to 200 times. An expansion of more than 200 repeats, a full
mutation, causes Fragile X syndrome mentioned above. Several additional medical,
emotional and cognitive challenges, including depression, have also been described as
occurring at a greater frequency among individuals with a premutation than would be
expected 1n the general population. See, e.g., Wheeler et al., Journal of Neurodevelopmental
Disorders 2014, 6:30.

Refractory depression occurs 1n patients suffering from depression who are resistant
to standard pharmacological treatments, including tricyclic antidepressants, MAOIs, SSRIs,
SNRIs, and double and triple uptake inhibitors and/or anxiolytic drugs, as well non-
pharmacological treatments such as psychotherapy, electroconvulsive therapy, vagus nerve
sttmulation and/or transcranial magnetic stimulation. A treatment resistant-patient may be
1dentified as one who fails to experience alleviation of one or more symptoms of depression
(e.g., persistent anxious or sad feelings, feelings of helplessness, hopelessness, pessimism)
despite undergoing one or more standard pharmacological or non-pharmacological

freatment.
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Accordingly, this disclosure provides pharmaceutical compositions and methods that
may be used 1n treating depressive disorders such as major depressive disorder, persistent
depressive disorder, postpartum depression, premenstrual dysphoric disorder, seasonal
atfective disorder, psychotic depression, disruptive mood dysregulation disorder, refractory

depression and depressive disorders due to another medical condition.

SUMMARY

Provided herein are formulations of gaboxadol or pharmaceutically acceptable salts
thereof, including parenteral formulations, for use 1n treating depressive disorders. Also
provided are methods of treating depressive disorders, including major depressive disorder,
persistent depressive disorder, postpartum depression, premenstrual dysphoric disorder,
seasonal affective disorder, psychotic depression, disruptive mood dysregulation disorder
and/or depressive disorders due to another medical condition, with formulations of
gaboxadol. Also provided herein are methods of treating depression 1n treatment resistant

patients or treating refractory depression.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows both the theoretical and measured solubility of gaboxadol at different

pH values.

DETAILED DESCRIPTION

Pharmaceutical compositions of gaboxadol and pharmaceutically acceptable salts
thereof are provided herein for use 1n treating depressive disorders including major
depressive disorder, persistent depressive disorder, postpartum depression, premenstrual
dysphoric disorder, seasonal atfective disorder, psychotic depression, disruptive mood
dysregulation disorder and/or depressive disorders due to another medical condition. Also
provided herein are methods of treating refractory depression, e.g., patients suffering from a
depression disorder that does not, and/or has not, responded to adequate courses of at least
one, or at least two, other antidepressant compounds or therapeutics. As used herein
“depressive disorder” encompasses refractory depression.

In embodiments, methods are provided for treating depressive disorders, e.g., major
depressive disorder, persistent depressive disorder, postpartum depression, premenstrual
dysphoric disorder, seasonal atfective disorder, psychotic depression, disruptive mood

dysregulation disorder, and/or depressive disorders due to another medical condition, by
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administering to the patient a pharmaceutical composition of gaboxadol or a
pharmaceutically acceptable salt thereof. In embodiments, methods are provided for treating
refractory depression by administering to the patient a pharmaceutical composition of
gaboxadol or a pharmaceutically acceptable salt thereof. In embodiments, provided herein are
methods of use for treating depressive disorders by administering a parenteral composition of
gaboxadol or a pharmaceutically acceptable salt thereof to a patient in need thereof. In
embodiments, provided herein are methods of use for treating refractory depression by
administering a parenteral composition of gaboxadol or a pharmaceutically acceptable salt
thereof to a patient in need thereof.

Described herein are methods of treating depressive disorders including major
depressive disorder, persistent depressive disorder, postpartum depression, premenstrual
dysphoric disorder, seasonal atfective disorder, psychotic depression, disruptive mood
dysregulation disorder, depressive disorders due to another medical condition, and/or
refractory depression by administering to a patient 1n need thereof a pharmaceutical
composition including gaboxadol or pharmaceutically acceptable salt thereof. Depressive
disorders due to another medical condition include those associated with chronic pain,
chronic stress, post-traumatic stress disorder, /A/R1 premutation syndrome and/or diseases,
e.g., cancer, Parkinson’s disease, amyotrophic lateral sclerosis, and multiple sclerosis.

In embodiments, a method of treating major depressive disorder includes
administering to a patient in need thereof a pharmaceutical composition of gaboxadol or
pharmaceutically acceptable salt thereof. In embodiments, a method of treating persistent
depressive disorder includes administering to a patient in need thereof a pharmaceutical
composition of gaboxadol or pharmaceutically acceptable salt thereof. In embodiments, a
method of treating postpartum depression includes administering to a patient in need thereof
a pharmaceutical composition of gaboxadol or pharmaceutically acceptable salt thereof. In
embodiments, a method of treating premenstrual dysphoric disorder includes administering to
a patient 1n need thereof a pharmaceutical composition of gaboxadol or pharmaceutically
acceptable salt thereof. In embodiments, a method of treating seasonal atfective disorder
includes administering to a patient in need thereof a pharmaceutical composition of
gaboxadol or pharmaceutically acceptable salt thereof. In embodiments, a method of treating
psychotic depression includes administering to a patient in need thereof a pharmaceutical
composition of gaboxadol or pharmaceutically acceptable salt thereof. In embodiments, a
method of treating disruptive mood dysregulation disorder includes administering to a patient

1n need thereof a pharmaceutical composition of gaboxadol or pharmaceutically acceptable
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salt thereof. In embodiments, a method of treating depressive disorders due to another
medical condition includes administering to a patient in need thereof a pharmaceutical
composition of gaboxadol or pharmaceutically acceptable salt thereof. In embodiments, a
method of treating depressive disorders due FAR I premutation syndrome 1ncludes
administering to a patient in need thereof a pharmaceutical composition of gaboxadol or
pharmaceutically acceptable salt thereof. In embodiments, a method of treating refractory
depression 1ncludes administering to a patient in need thereof a pharmaceutical composition
of gaboxadol or pharmaceutically acceptable salt thereof.

Many pharmaceutical products are administered as a fixed dose, at regular intervals,
to achieve therapeutic efficacy. Its duration of action 1s reflected by 1ts plasma half-life. Since
efficacy 1s often dependent on sufficient exposure within the central nervous system
administration of CNS drugs with a short half-life may require frequent maintenance dosing.
Advantageously disclosed herein are methods of treating depressive disorders by
administration of gaboxadol or pharmaceutically acceptable salt thereof. For example, in
embodiments, methods of treating a depressive disorder are provided which include
administering to a patient in need thereof a pharmaceutical composition including about 0.05
mg to about 75 mg of gaboxadol or pharmaceutically acceptable salt thereof, wherein the
composition provides improvement for more than 6 hours after administration to the patient.

For example, dosages may include amounts of an gaboxadol or pharmaceutically
acceptable salt thereof 1in the range of about, e.g., 1 mgto 30 mg, 1 mg to 20 mg, 1 mgto 15
mg, 0.01 mgto 10 mg, 0.1 mgto 15 mg, 0.15 mgto 12.5 mg, or 0.2 mg to 10 mg, with doses
of 0.1 mg, 0.2 mg, 0.3 mg, 0.4 mg, 0.5 mg, 0.6 mg, 0.7 mg, 0.8 mg, 0.9 mg, 1.5 mg, 1.0 mg,
1.75 mg, 2mg, 2.5 mg, 2.75 mg, 3 mg, 3.5 mg, 3.75 mg, 4 mg, 4.5 mg, 4.75 mg, S mg, 5.5
mg, 6 mg, 6.5 mg, 7 mg, 7.5 mg, 3 mg, 8.5 mg, 9mg, 10 mg, 11 mg, 12 mg, 15 mg, 20 mg,
25 mg, and 30 mg being specific examples of doses.

Typically, dosages of gaboxadol or a pharmaceutically acceptable salt thereof are
administered once or twice daily to a patient in need thereof. The methods and compositions
described herein may provide reduced dosing frequency and reduced adverse events and/or
increased efficacy. In embodiments, the dosage 1s about, e.g., 0.1-20 mg/day, or 0.2-15
mg/day, or 0.5-10 mg/day, or 0.75-5 mg/day, for example 0.2 mg/day, 0.5 mg/day, 0.75
mg/day, 1 mg/day, 1.5 mg/day, 2 mg/day, 3 mg/day, 4 mg/day, 5 mg/day, 6 mg/day, 7
mg/day, 8 mg/day, 9 mg/day, 10 mg/day, 11 mg/day, 12 mg/day, 13 mg/day, 14 mg/day, 15
mg/day, 16 mg/day, 17 mg/day, 18 mg/day, 19 mg/day, or 20 mg/day. In embodiments,
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gaboxadol or a pharmaceutically acceptable salt thereof, or a derivative or analogue thereof 1s
administered at doses of 0.2 mg to 1 mg 1n infants or 1-20 mg 1n adults, once daily.

Methods of treating depressive disorders by administering to a subject in need thereof
an effective amount of gaboxadol, a pharmaceutically acceptable salt thereof, derivative or
analogue, or combination thereof, are provided. An effective amount or therapeutically
effective amount can be a dosage sufficient to treat, inhibit, or alleviate one or more
symptoms of a depressive disorder such as reducing the frequency or severity of sadness or
lethargy, depressed mood, anxious or sad feelings, diminished interest 1n all or nearly all
activities, significant increased or decreased appetite leading to weight gain or weight loss,
insomnia, irritability, fatigue, feelings of worthlessness, feelings of helplessness, 1nability to
concentrate, and recurrent thoughts of death or suicide, or to provide a desired pharmacologic
and/or physiologic effect, for example, reducing, inhibiting, or reversing one or more of the
underlying pathophysiological mechanisms underlying the neurological dysfunction,
increasing dopamine levels or signaling, or a combination thereof. The precise dosage will
vary according to a variety of factors such as subject-dependent variables (e.g., age, immune
system health, clinical symptoms etc.).

In embodiments, the methods described herein are eftective to reduce, delay, or
prevent one or more other clinical symptoms of a depressive disorder, e.g., postpartum
depression, seasonal affective disorder, persistent depressive disorder, premenstrual
dysphoric disorder, psychotic depression, disruptive mood dysregulation disorder, refractory
depression and/or depressive disorders due to another medical condition.

In embodiments, compositions and methods of treatment are provided with low
dosages of gaboxadol or pharmaceutically acceptable salt thereof such that the patient 1s
provided one or more beneficial effects related to a depressive disorder, such as, reduced
sadness, reduced fatigue, increased mood, increased concentration, reduced insomnia,
reduced 1rritability, reduced anxious or sad feelings, reduced feelings of worthlessness,
reduced feelings of helplessness, reduced suicidal thoughts, increased behavioral control
and/or increased cognitive ability. Provided herein are dosing regimens that allow effective
treatment of a depressive disorder with potentially limited or substantially few negative side
effects, e.g., sleep disruption. For example, methods are provided herein of treating
depressive disorders 1n a patient in need thereof which may not cause sleep disruption. In
embodiments, methods described herein may provide etfective treatment of a depressive
disorder without interrupting Slow Wave Sleep. In embodiments methods of treating a

depressive disorder without causing insomnia or trouble falling asleep are provided. In a
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proof of concept study, 1t was found that combining gaboxadol with escitalopram
(Lexapro' ), a well-known antidepressant, provided no additional benefit over escitalopram
alone 1n the treatment of patients with severe major depressive disorder. See, Kasper et al .,
Int J Neuropsychopharmacol. 2012 Jul;15(6):715-25. Accordingly, the methods described
herein may provide treatment of a depressive disorder that may be considered surprising and
unexpected.

The methods described herein may be useful for treating children, and for treating
disorders that onset during infancy or childhood. In embodiments, the subject of the
disclosed method 1s a toddler, a preschooler, a school-age child, a tween, or a teenager. In
embodiments, the subject 1s 18 years old or younger, 12 years old or younger, 10 years old or
younger, 8 years old or younger, 6 years old or younger, 4 years old or younger, 2 years old
or younger, 1 year old or younger. In embodiments, the subject 1s an adult that 1s over
eighteen years old.

In embodiments, gaboxadol 1s provided as gaboxadol monohydrate. One skilled 1in the
art will readily understand that the amounts of active ingredient in a pharmaceutical
composition will depend on the form of gaboxadol provided. For example, pharmaceutical
compositions of including 5.0, 10.0, or 15.0 mg gaboxadol correspond to 5.6, 11.3, or 16.9
mg gaboxadol monohydrate.

In embodiments, gaboxadol 1s crystalline, such as the crystalline hydrochloric acid
salt, the crystalline hydrobromic acid salt, or the crystalline zwitter 1on monohydrate. In
embodiments, gaboxadol 1s provided as a crystalline monohydrate.

In embodiments, methods of treating a depressive disorder include administering to a
patient 1n need thereof a pharmaceutical composition including about 0.05 mg to about 50 mg
gaboxadol or a pharmaceutically acceptable salt thereof. In embodiments, methods of treating
a depressive disorder include administering to a patient in need thereof a pharmaceutical
composition including about 0.1 mg to about 30 mg gaboxadol or a pharmaceutically
acceptable salt thereof.

In embodiments, the pharmaceutical compositions include 0.1 mg to 25 mg, 0.1 mg to
20mg, 0.1 mgto 15 mg, 0.5 mgto 25 mg, 0.5 mg to 20 mg, 0.5 to 15 mg, 1 mgto 25 mg, 1
mg to 20 mg, 1 mgto 15 mg, 1.5 mgto 25 mg, 1.5 mgto20mg, 1.5 mgto 15 mg, 2 mgto 25
mg, 2 mgto 20 mg, 2 mg to 15 mg, 2.5 mgto 25 mg, 2.5 mg to 20 mg, 2.5 mg to 15 mg, 3
mg to 25 mg, 3 mg to 20 mg, 3 mg to 15 mg gaboxadol or a pharmaceutically acceptable salt
thereof.
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In embodiments, the pharmaceutical compositions include 5 mg to 20 mg, S mg to 10
mg, 4 mg to 6 mg, 6 mgto 8 mg,  mgto 10 mg, 10 mgto 12 mg, 12 mg to 14 mg, 14 mg to
16 mg, 16 mg to 18 mg, or 18 mg to 20 mg gaboxadol or a pharmaceutically acceptable salt
thereof.

In embodiments, the pharmaceutical compositions include 0.1 mg, 0.25 mg, 0.5 mg, 1
mg, 2.5 mg, 3 mg, 4 mg, Smg, /7 mg, 7.5 mg, 10 mg, 12.5 mg, 15 mg, 17.5 mg, 20 mg
gaboxadol or a pharmaceutically acceptable salt thereof or amounts that are multiples of such
doses. In embodiments, the pharmaceutical compositions include 2.5 mg, S mg, 7.5 mg, 10
mg, 15 mg, or 20 mg gaboxadol or a pharmaceutically acceptable salt thereof.

In embodiments, the total amount of gaboxadol or pharmaceutically acceptable salt
thereof and/or gaboxadol administered to a subject in a 24-hour period 1s 1 mg to S0 mg. In
embodiments, the total amount of gaboxadol or pharmaceutically acceptable salt thereof
and/or gaboxadol administered to a subject in a 24-hour period 1s 1 mg to 20 mg. In
embodiments, the total amount of gaboxadol or pharmaceutically acceptable salt thereof
and/or gaboxadol administered to a subject in a 24-hour period 1s 5 mg, 10 mg, or 15 mg. In
embodiments, the total amount of gaboxadol or a pharmaceutically acceptable salt thereof
administered to a subject in a 24-hour period 1s 1 mg to 50 mg. In embodiments, the subject
may be started at a low dose and the dosage 1s escalated. In this manner, 1t can be determined
1f the drug 1s well tolerated 1n the subject. Dosages can be lower for children than for adults.
In embodiments, a dose of gaboxadol for children can be 0.1 mg/kg to 1 mg/kg.

In embodiments, provided herein are methods of treating a depressive disorder, e.g.,
MDD, postpartum depression, seasonal affective disorder, persistent depressive disorder,
premenstrual dysphoric disorder, psychotic depression, disruptive mood dysregulation
disorder, refractory depression, and/or depressive disorders due to another medical condition,
which include administering to a patient in need thereof a pharmaceutical composition
including gaboxadol or pharmaceutically acceptable salt thereof wherein the composition
provides improvement in at least one symptom of the depressive disorder. In embodiments,
the methods provided may also surprisingly and unexpectedly reduce or prevent symptoms of
depression 1n a subject in need thereof. In embodiments, the methods provided may reduce or
prevent one or more different types of depressive disorders.

In embodiments, methods described herein may reduce one or more symptoms of a
depressive disorder 1n a subject after treatment compared to the absence of treatment (e.g.,

before treatment), or compared to treatment with an alternative conventional treatment.
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In embodiments, provided herein are methods of treating a depressive disorder
wherein the patient 1s provided improvement of at least one symptom for more than 4 hours
after administration of the pharmaceutical composition to the patient. In embodiments, the
improvement of at least one symptom for more than 6 hours after administration of the
pharmaceutical composition to the patient 1s provided 1n accordance with the present
disclosure. In embodiments, improvement of at least one symptom for more than, e.g., 8
hours, 10 hours, 12 hours, 15 hours, 18 hours, 20 hours, or 24 hours after administration of
the pharmaceutical composition to the patient 1s provided in accordance with the present
disclosure. In embodiments, improvement in at least one symptom for at least e.g., 8 hours,
10 hours, 12 hours, 15 hours, 18 hours, 20 hours, or 24 hours after administration of the
pharmaceutical composition to the patient 1s provided in accordance with the present
disclosure. In embodiments, improvement in at least one symptom for 12 hours after
administration of the pharmaceutical composition to the patient 1s provided 1n accordance
with the present disclosure.

In embodiments, provided herein are methods of treating a depressive disorder, e.g.,
MDD, postpartum depression, seasonal affective disorder, persistent depressive disorder,
premenstrual dysphoric disorder, psychotic depression, disruptive mood dysregulation
disorder, refractory depression, and/or depressive disorders due to another medical condition,
which include administering gaboxadol or a pharmaceutical salt thereof to a patient 1n need
thereof wherein the composition provides improvement in next day functioning to the patient.

In embodiments, provided herein methods of treating a depressive disorder, e.g.,
MDD, postpartum depression, seasonal affective disorder, persistent depressive disorder,
premenstrual dysphoric disorder, psychotic depression, disruptive mood dysregulation
disorder, refractory depression, and/or depressive disorders due to another medical condition,
which include administering gaboxadol or a pharmaceutical salt thereof to a patient in need
thereof wherein the patient 1s relieved of one or more symptoms of depression in about 2
weeks or less, 1 week or less, 1 day or less, or 1 hour or less (e.g. 15 minutes or less, half an
hour or less), after administration. In embodiments, such methods may relieve the patient of
at least one symptom of depression for about 1 day or more, 1 week or more, or 2 weeks or
more after administration. In embodiments, provided herein 1s a method including
parenterally administering an effective amount of gaboxadol or a pharmaceutical salt thereof
to a patient suffering from depression, wherein the patient 1s substantially relieved of one or

more symptoms of depression earlier after the first administration of gaboxadol or a
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pharmaceutical salt thereof, as compared to the same patient administered a different
antidepressant compound.

In embodiments, provided herein are methods of treating a depressive disorder
wherein the amount of active substance, e.g., gaboxadol or pharmaceutically acceptable salt
thereof, within the patient about 4 hours after administration of the pharmaceutical
composition 1s less than about 75% of the administered dose. In embodiments, provided
herein are methods wherein the amount of gaboxadol or pharmaceutically acceptable salt
thereof within the patient about, e.g., 6 hours, 8 hours, 10 hours, 12 hours, 15 hours, or 20
hours after administration of the pharmaceutical composition 1s less than about 75%.

In embodiments, provided herein are methods of treating a depressive disorder
wherein the amount of active substance, e.g., gaboxadol or pharmaceutically acceptable salt
thereof within the patient about 4 hours after administration of the pharmaceutical
composition 1s less than about 80% of the administered dose. In embodiments, provided
herein are methods wherein the amount of active substance, e.g., gaboxadol or
pharmaceutically acceptable salt thereof, within the patient about, e.g., 6 hours, 8 hours, 10
hours, 12 hours, 15 hours, or 20 hours after administration of the pharmaceutical composition
1s less than about 80% of the administered dose.

In embodiments, provided herein are methods of treating a depressive disorder
wherein the amount of active substance, e.g., gaboxadol or pharmaceutically acceptable salt
thereof, within the patient about 4 hours after administration of the pharmaceutical
composition 1s between about 65% to about 85% of the administered dose. In embodiments,
the amount of active substance, e.g., gaboxadol or pharmaceutically acceptable salt thereof,
within the patient after about, e.g., 6 hours, 8 hours, 10 hours, 12 hours, 15 hours, or 20 hours
after administration of the pharmaceutical composition 1s between about 65% to about 85%
of the administered dose.

In embodiments, provided herein are methods of treating a depressive disorder
including administering to a patient 1n need thereof a pharmaceutical composition including
an active substance, e.g., gaboxadol or pharmaceutically acceptable salt thereof, wherein the
composition provides an in vivo plasma profile having a Cp,« less than about 500 ng/ml. In
embodiments, the composition provides improvement for more than 6 hours after
administration to the patient.

In embodiments, the composition provides an in vivo plasma profile having a Ca«
less than about, e.g., 450 ng/ml, 400 ng/ml 350 ng/ml, or 300 ng/ml and wherein the

composition provides improvement of next day functioning of the patient. In embodiments,
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the composition provides an iz vivo plasma profile having a Cp,ax less than about, e.g., 250
ng/ml, 200 ng/ml 150 ng/ml, or 100 ng/ml and wherein the composition provides
improvement of next day functioning of the patient.

In embodiments, provided herein are methods of treating a depressive disorder
including administering to a patient 1n need thereof a pharmaceutical composition wherein
the composition provides a consistent 7z vivo plasma profile having a AUCy.,, of less than
about 900 ngehr/ml. In embodiments, the composition provides improvement in next day
functioning of the patient. In embodiments, the compositions provide an in vivo plasma
profile having a AUCy.. of less than about, e.g., 850 ng®hr/ml, 800 ng®hr/ml, 750 ng®hr/ml,
or 700 ng*hr/ml and wherein the composition provides improvement of next day functioning
of the patient. In embodiments, the composition provides improvement in one or more
symptom for more than 6 hours after administration.

In embodiments, provided herein are methods of treating a depressive disorder
including administering to a patient 1n need thereof a pharmaceutical composition comprising
an active substance, e.g., gaboxadol or pharmaceutically acceptable salt thereof, wherein the
composition provides an in vivo plasma profile having a AUC,.,, of less than about, e.g., 650
ng®*hr/ml, 600 nge*hr/ml, 550 ng®hr/ml, 500 ng®*hr/ml, or 450 ng®hr/ml. In embodiments, the
composition provides an in vivo plasma profile having a AUCy., of less than about, e.g., 400
ng®hr/ml, 350 ng*hr/ml, 300 ng®hr/ml, 250 ng®*hr/ml, or 200 ng®*hr/ml. In embodiments, the
composition provides an iz vivo plasma profile having a AUC,.,, of less than about, e.g., 150
ng®hr/ml, 100 ng*hr/ml, 75 ng*hr/ml, or 50 ng®*hr/ml. In embodiments, the composition
provides improvement of next day functioning of the patient after administration for more
than, e.g., 4 hours, 6 hours, 8 hours, 10 hours, or 12 hours, after administration of the
composition to the patient.

In embodiments, provided herein are methods of treating a depressive disorder
including administering to a patient in need thereof a first pharmaceutical composition
including gaboxadol or a pharmaceutically acceptable salt thereof and a second
pharmaceutical composition including gaboxadol or a pharmaceutically acceptable salt
thereof. In some embodiments, the second pharmaceutical composition provides an in vivo
plasma profile having a mean AUC.,, of at least about 20% less than the first pharmaceutical
composition.

In embodiments the first and/or the second pharmaceutical compositions are
administered once, twice, or three times daily, or every other day. In embodiments, the first

or the second pharmaceutical composition 1s provided to the patient in the evening. In
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embodiments, the second pharmaceutical composition includes an amount of gaboxadol that
1s at least one third of the amount of the gaboxadol or pharmaceutically acceptable salt
thereof 1n the first pharmaceutical composition. In embodiments, the second pharmaceutical
composition includes an amount of gaboxadol that 1s at least half of the amount of the amount
of the gaboxadol or pharmaceutically acceptable salt thereof provided in the first
pharmaceutical composition.

In embodiments, the first or the second pharmaceutical composition are provided to
the patient once 1n the evening and once 1n the morning. In embodiments, the total amount of
gaboxadol or pharmaceutically acceptable salt thereof administered to a subject in a 24-hour
period 1s 1 mg to 100 mg. In embodiments, the total amount of gaboxadol or a
pharmaceutically acceptable salt thereof administered to a subject in a 24-hour period 1s 1 mg
to 75 mg. In embodiments, the total amount of active substance, e.g., gaboxadol or
pharmaceutically acceptable salt thereof and/or gaboxadol, administered to a subject 1n a 24-
hour period 1s less than about 75 mg, 50 mg, 25 mg, 20 mg, 10 mg, or 5 mg. In embodiments
the total amount of active substance, e.g., gaboxadol or pharmaceutically acceptable salt
thereof and/or gaboxadol, administered to a subject in a 24-hour period 1s less than 15 mg.

In embodiments, gaboxadol or a pharmaceutically acceptable salt thereof may be
administered 1in combination with an effective amount of one or more of a dopamine active
anti-depressant agent, a dopamine active augmenting agent, a serotonin-a norepinephrine
reuptake inhibitor (SNRT), a norepinephrine reuptake inhibitor, a monoamine oxidase
1inhibitor, a tricyclic antidepre<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>