COMPOSITIONS AND METHODS FOR TREATING CNS DISORDERS
Related Applications

This application claims priority to U.S. Provisional Application No.
62/064,961, filed October 16, 2014, the entire contents of which are incorporated

herein by reference.

Background of the Invention

[2] Brain excitability is defined as the level of arousal of an animal, a continuum that ranges
from coma to convulsions, and is regulated by various neurotransmitters. In general,
neurotransmitters are responsible for regulating the conductance of ions across neuronal
membranes. At rest, the neuronal membrane possesses a potential (or membrane voltage) of
approximately —70 mV, the cell interior being negative with respect to the cell exterior. The
potential (voltage) is the result of ion (K*, Na*, C1', organic anions) balance across the neuronal
semipermeable membrane. Neurotransmitters are stored in presynaptic vesicles and are released
under the influence of neuronal action potentials. When released into the synaptic cleft, an
excitatory chemical transmitter such as acetylcholine will cause membrane depolarization, e.g.,
a change of potential from —70 mV to —50 mV. This effect is mediated by postsynaptic nicotinic
receptors which are stimulated by acetylcholine to increase membrane permeability to Na* ions.
The reduced membrane potential stimulates neuronal excitability in the form of a postsynaptic
action potential.

[3] In the case of the gamma-aminobutyric acid, GABA, receptor complex (GRC), the
effect on brain excitability is mediated by GABA, a neurotransmitter. GABA has a profound
influence on overall brain excitability because up to 40% of the neurons in the brain utilize
GABA as a neurotransmitter. GABA regulates the excitability of individual neurons by
regulating the conductance of chloride ions across the neuronal membrane. GABA interacts
with its recognition site on the GRC to facilitate the flow of chloride ions down an
electrochemical gradient of the GRC into the cell. An intracellular increase in the levels of this

anion causes hyperpolarization of the transmembrane potential, rendering the neuron less
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[10] New and improved neuroactive steroids are needed that act as modulating agents for
brain excitability, as well as agents for the prevention and treatment of CNS-related diseases.
The compounds, compositions, and methods described herein are directed toward this end.

Summary

[10a] In an aspect of the present disclosure, there is provided a compound of the formula

[10b] In another aspect of the present disclosure, there is provided a pharmaceutically

acceptable salt of a compound of the formula

[10c] In a further aspect of the present disclosure, there is provided a pharmaceutical

composition comprising a compound of the formula

, and
a pharmaceutically acceptable excipient.
[10d] In another aspect of the present disclosure, there is provided a pharmaceutical

composition comprising a pharmaceutically acceptable salt of a compound of the formula



, and
a pharmaceutically acceptable excipient.

[10e] In a further aspect of the present disclosure, there is provided a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, for use in

inducing sedation and/or anesthesia in a subject.

[10f]  In another aspect of the present disclosure, there is provided a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, for use in

treating essential tremor in a subject.

[10g] In a further aspect of the present disclosure, there is provided a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, for use in

treating seizure in a subject.

[10h] In another aspect of the present disclosure, there is provided a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, for use in

treating epilepsy or status epilepticus in a subject.

[10i] In a further aspect of the present disclosure, there is provided a use of a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, in the

manufacture of a medicament for inducing sedation and/or anesthesia in a subject.

[10j]  In another aspect of the present disclosure, there is provided a use of a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, in the

manufacture of a medicament for treating essential tremor in a subject.

[10k] In a further aspect of the present disclosure, there is provided a use of a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, in the

manufacture of a medicament for treating seizure in a subject.
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[101]  In another aspect of the present disclosure, there is provided a use of a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, in the

manufacture of a medicament for treating epilepsy or status epilepticus in a subject.

[10m] In a further aspect of the present disclosure, there is provided a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, for use in
treating a disorder related to GABA function in a subject, wherein the disorder is selected from
the group consisting of a sleep disorder, a mood disorder, a schizophrenia spectrum disorder, a
convulsive disorder, a disorder of memory and/or cognition, a movement disorder, a personality
disorder, autism spectrum disorder (ASD), pain, traumatic brain injury (TBI), a vascular disease,

a substance abuse disorder and/or withdrawal syndrome, and tinnitus.

[10n] In another aspect of the present disclosure, there is provided a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, for use in

treating a CNS-related disorder in a subject.

[100] In a further aspect of the present disclosure, there is provided a use of a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, in the
manufacture of a medicament for treating a disorder related to GABA function in a subject,
wherein the disorder is selected from the group consisting of a sleep disorder, a mood disorder, a
schizophrenia spectrum disorder, a convulsive disorder, a disorder of memory and/or cognition, a
movement disorder, a personality disorder, autism spectrum disorder (ASD), pain, traumatic
brain injury (TBI), a vascular disease, a substance abuse disorder and/or withdrawal syndrome,

and tinnitus.

[10p] In another aspect of the present disclosure, there is provided a use of a compound, the
pharmaceutically acceptable salt, or the pharmaceutical composition disclosed herein, in the

manufacture of a medicament for treating a CNS-related disorder in a subject.

[10q] In another aspect of the present disclosure, there is provided a use of a compound
disclosed herein, a pharmaceutically acceptable salt disclosed herein, or a pharmaceutical
composition disclosed herein in the manufacture of a medicament for treating Huntington’s

disease or Parkinson’s disease in a subject.
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[10r] In another aspect of the present disclosure, there is provided the compound disclosed
herein, a pharmaceutically acceptable salt disclosed herein, or a pharmaceutical composition

disclosed herein, for use in treating Huntington’s disease or Parkinson’s disease in a subject

[11]  Provided herein are C21-substituted neuroactive steroids designed, for example, to act as
GABA modulators. In certain examples, such compounds are envisioned to be useful as
therapeutic agents for the inducement of anesthesia and/or sedation in a subject. In some
examples, such compounds are envisioned to be useful as therapeutic agents for treating a CNS-
related disorder (e.g., sleep disorder, a mood disorder such as depression, a schizophrenia
spectrum disorder, a convulsive disorder, a disorder of memory and/or cognition, a movement
disorder, a personality disorder, autism spectrum disorder, pain, traumatic brain injury, a
vascular disease, a substance abuse disorder and/or withdrawal syndrome, or tinnitus) in a
subject in need (e.g., a subject with Rett syndrome, Fragile X syndrome, or Angelman
syndrome).

In one example, provided is a compound of Formula (I):
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or a pharmaceutically acceptable salt thereof; wherein: ring A is substituted or unsubstituted
carbocyclyl, heterocyclyl, aryl, or heteroaryl; R' is hydrogen, substituted or unsubstituted C1-
alkyl, substituted or unsubstituted Ca.s alkenyl, or substituted or unsubstituted Cs.s carbocylyl; R?
is hydrogen, substituted or unsubstituted Ci.s alkyl, substituted or unsubstituted Ca« alkenyl,
substituted or unsubstituted C2-s alkynyl, substituted or unsubstituted C3.s carbocylyl, or “ORA2,

wherein RA? is hydrogen or substituted or unsubstituted Cis alkyl, substituted or unsubstituted
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Cas alkenyl, substituted or unsubstituted Ca-¢ alkynyl, or substituted or unsubstituted Cs-¢
carbocylyl; R is hydrogen or —OR*3, wherein R*? is hydrogen, substituted or unsubstituted Ci-6
alkyl, substituted or unsubstituted C2-¢ alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or
substituted or unsubstituted Cs-¢ carbocylyl, and R*® is hydrogen; or R** and R*" are joined to
form an oxo (=0) group; R* is hydrogen, substituted or unsubstituted Ci-¢ alkyl, or —OR™,
wherein R** is hydrogen, substituted or unsubstituted C1-¢ alkyl, substituted or unsubstituted Ca-6
alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or substituted or unsubstituted Cs.¢ carbocylyl,
and R* is hydrogen or substituted or unsubstituted C1-¢ alkyl; R* and R* are joined to form an
oxo (=0) group; or R* and R* together with the carbon atom to which they are attached form a

ring (e.g., a 3-6-membered ring (e.g., carbocycyl or heterocyclyl ring). R is hydrogen or

halogen; R is hydrogen; R? is absent or hydrogen; and represents a single or double

bond, wherein when one of ——=— is a double bond, the other —=— is a single bond; and when

one of the ——=— is a double bond, R is absent.

In an example, A is Ring A is substituted or unsubstituted nitrogen containing
heterocyclyl, or nitrogen containing heteroaryl. In an example, A is attached through a nitrogen
atom. In an example, A is monocyclic heteroaryl or heterocylcyl, for example, a substituted
monocyclic heteroaryl. In an example, A is bicyclic heteroaryl, for example, a substituted
bicyclic heteroaryl. Exemplary substituents are described herein.

In an example, ring A is substituted carbocyclyl, heterocyclyl, aryl, or heteroaryl, for
example, a substituted heterocyclyl or heteroaryl. In some examples, the heterocyclyl or
heteroaryl is attached through a nitrogen atom. In an example, A is a substituted heterocyclyl
linked through a nitrogen atom. In an example, A is an unsubstituted heterocyclyl linked
through a nitrogen atom. In an example, A is a substituted heteroaryl linked through a nitrogen
atom. In an example, A is an unsubstituted heteroaryl linked through a nitrogen atom.

In an example, A is substituted or unsubstituted imidiaole or benzimidazole (e.g., a
substituted imidazole or benzimidazole). In some examples the imidazole or benzimidazole is
attached through a nitrogen atom.

In an example, A is substituted or unsubstituted and is selected from:
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In an example, R! is hydrogen, methyl, ethyl, or propyl (e.g., methyl). In an example, R!
is unsubstituted C1-3 alkyl. In an example, R! is substituted C1-s alkyl (e.g., haloalkyl or
alkoxyalkyl such as methoxymethyl).

[12] Inan example, at least one of R%, R*, R* or R* is not hydrogen. For example, in an
example, at least 2 of R%, R** R* or R*" is not hydrogen.

In an example, R? is substituted or unsubstituted C1.s alkyl, substituted or unsubstituted
Cz2-6 alkenyl, substituted or unsubstituted Ca-¢ alkynyl, substituted or unsubstituted Cs-6
carbocylyl, or —ORA?, wherein RA? is hydrogen or substituted or unsubstituted Ci-¢ alkyl,
substituted or unsubstituted Cz-6 alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or substituted
or unsubstituted C3. carbocylyl. In an example, R? is “OR”?, wherein R*? is hydrogen or
substituted or unsubstituted Ci-¢ alkyl, substituted or unsubstituted Cz-¢ alkenyl, substituted or
unsubstituted Cz-6 alkynyl, or substituted or unsubstituted Cs-¢ carbocylyl, for example, hydroxyl
or alkoxy.

In an example, R3* is —OR”3, wherein R*? is hydrogen, substituted or unsubstituted Ci-
alkyl, substituted or unsubstituted Cz-¢ alkenyl, substituted or unsubstituted C»-¢ alkynyl, or
substituted or unsubstituted Cs.¢ carbocylyl, and R*® is hydrogen; or R** and R*" are joined to
form an oxo (=O) group. In an example, R¥ is —OR™3, wherein R™3 is hydrogen, substituted or
unsubstituted Ci-6 alkyl, substituted or unsubstituted Cz-¢ alkenyl, substituted or unsubstituted C»-
e alkynyl, or substituted or unsubstituted Cs-¢ carbocylyl, for example, hydroxyl or alkoxy

In an example, R* is substituted or unsubstituted C1-s alkyl, or —OR™*, wherein R** is
hydrogen, substituted or unsubstituted Ci.¢ alkyl, substituted or unsubstituted Cz-¢ alkenyl,
substituted or unsubstituted C2-¢ alkynyl, or substituted or unsubstituted Cs.¢ carbocylyl, and R*°
is hydrogen or substituted or unsubstituted Ci- alkyl; or R** and R*" are joined to form an oxo
(=0) group.

In an example, the compound is of the Formula (I-a):



(I-a)

wherein: R® is substituted or unsubstituted Ci-¢ alkyl, substituted or unsubstituted C2-¢ alkenyl,
substituted or unsubstituted Cz-¢ alkynyl, substituted or unsubstituted Cs.¢ carbocylyl, Ci-6
haloalkyl, halogen, cyano,~OR™%, -C(=0)OR?%, -SRB¢, -S(=0)R®®, or S(=0)2R®®, wherein RA® is
hydrogen or substituted or unsubstituted Ci-¢ alkyl, substituted or unsubstituted Cz-¢ alkenyl,
substituted or unsubstituted Cz-¢ alkynyl, substituted or unsubstituted Cs.¢ carbocylyl, or Ci-6
haloalkyl, and RB is substituted or unsubstituted Ci-s alkyl or substituted or unsubstituted C3-¢
carbocylyl; and nis 0, 1, 2, or 3.

In an example, the compound is of the Formula (I-b):

(I-b).

In an example, the compound is of the Formula (I-c1) or (I-¢2):



(I-c1)

In an example, the compound is of the Formula (I-¢1):

(I-c1)

or a pharmaceutically acceptable salt thereof; wherein: Ring A is substituted or unsubstituted
carbocyclyl, heterocyclyl, aryl, or heteroaryl; R! is hydrogen, substituted or unsubstituted C1-6
alkyl, substituted or unsubstituted C2-6 alkenyl, or substituted or unsubstituted C3-6 carbocylyl; R?
is hydrogen, substituted or unsubstituted Ci.¢ alkyl, substituted or unsubstituted Cz-¢ alkenyl,
substituted or unsubstituted C2-¢ alkynyl, substituted or unsubstituted Cs-¢ carbocylyl, or CORA2,
wherein R? is hydrogen or substituted or unsubstituted C1-6 alkyl, substituted or unsubstituted
Cas alkenyl, substituted or unsubstituted Ca-¢ alkynyl, or substituted or unsubstituted Cs-¢
carbocylyl; R is hydrogen or -ORA?, wherein R*? is hydrogen, substituted or unsubstituted Ci-6
alkyl, substituted or unsubstituted C2-¢ alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or
substituted or unsubstituted Cs.¢ carbocylyl, and R*® is hydrogen; or R* and R*" are joined to
form an oxo (=0O) group; R* is hydrogen, substituted or unsubstituted C1-s alkyl, or “OR*,
wherein R** is hydrogen, substituted or unsubstituted C1-¢ alkyl, substituted or unsubstituted Ca-¢

alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or substituted or unsubstituted Cs.¢ carbocylyl,



and R* is hydrogen or substituted or unsubstituted C1-¢ alkyl; R* and R* are joined to form an
oxo (=0) group; or R* and R* together with the carbon atom to which they are attached form a
ring (e.g., a 3-6-membered ring (e.g., carbocycyl or heterocyclyl ring); R is substituted or
unsubstituted Ci-6 alkyl, substituted or unsubstituted Cz-¢ alkenyl, substituted or unsubstituted C»-
s alkynyl, substituted or unsubstituted C3- carbocylyl, Ci-¢ haloalkyl, halogen, cyano,—~ORA®, -
C(=0)ORA®, -SRB® -S(=0)RB, or S(=0)>RB¢, wherein R”® is hydrogen or substituted or
unsubstituted Ci-6 alkyl, substituted or unsubstituted Cz-¢ alkenyl, substituted or unsubstituted C»-
s alkynyl, substituted or unsubstituted C3-¢ carbocylyl, or Ci-¢ haloalkyl, and RB® is substituted or
unsubstituted Ci-¢ alkyl or substituted or unsubstituted Cs.c carbocylyl; andnis 0, 1, 2, or 3.

In an example, A is a carbon bound (e.g., A linked through a carbon atom) substituted or
unsubstituted 5 or 6-membered heteroaryl, or 6-membered aryl.

In an example, A is Ring A is substituted or unsubstituted nitrogen containing
heterocyclyl, or nitrogen containing heteroaryl. In an example, A is attached through a nitrogen.
In an example, A is monocyclic heteroaryl or heterocylcyl, for example, a substituted
monocyclic heteroaryl. In an example, A is bicyclic heteroaryl, for example, a substituted
bicyclic heteroaryl. Exemplary substituents are described herein.

[13] Inan example, R!is hydrogen. In an example, R is substituted or unsubstituted Ci-¢
alkyl, for example, methyl.

[14]  In an example, at least one of R%, R%, R* or R* is not hydrogen. For example, in an
example, at least 2 of R%, R** R* or R*" is not hydrogen.

In an example, R? is substituted or unsubstituted Ci- alkyl, substituted or unsubstituted
Cz2-6 alkenyl, substituted or unsubstituted Caz-¢ alkynyl, substituted or unsubstituted Cs-6
carbocylyl, or —ORA?, wherein RA? is hydrogen or substituted or unsubstituted Ci-¢ alky],
substituted or unsubstituted Cz-6 alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or substituted
or unsubstituted C3.s carbocylyl. In an example, R? is -OR”2, wherein R? is hydrogen or
substituted or unsubstituted Ci-¢ alkyl, substituted or unsubstituted Cz-6 alkenyl, substituted or
unsubstituted Cz-6 alkynyl, or substituted or unsubstituted Cs-¢ carbocylyl, for example, hydroxyl
or alkoxy.

In an example, R is —OR™3, wherein R™? is hydrogen, substituted or unsubstituted Ci-¢

alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or unsubstituted Cz-¢ alkynyl, or
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substituted or unsubstituted Cs.¢ carbocylyl, and R*® is hydrogen; or R** and R*" are joined to
form an oxo (=O) group. In an example, R¥ is —OR™3, wherein R*3 is hydrogen, substituted or
unsubstituted Ci-6 alkyl, substituted or unsubstituted Cz-¢ alkenyl, substituted or unsubstituted C»-
s alkynyl, or substituted or unsubstituted Cs-¢ carbocylyl, for example, hydroxyl or alkoxy

In an example, R* is substituted or unsubstituted C1-¢ alkyl, or —OR™*, wherein R** is
hydrogen, substituted or unsubstituted Ci.¢ alkyl, substituted or unsubstituted Ca-¢ alkenyl,
substituted or unsubstituted C2-¢ alkynyl, or substituted or unsubstituted Cs.¢ carbocylyl, and R*°

is hydrogen or substituted or unsubstituted Ci- alkyl; or R** and R*" are joined to form an oxo

(=0) group.

In an example, the compound is of the Formula (II):

()
b N

R4

(II)
wherein: Ring E is substituted or unsubstituted heterocyclyl or heteroaryl.

In an example, the compound is of the Formula (II-al) or (II-a2):

@(R%
b N

(II-al) (I1-a2).

In an example, E is a ring comprising at least one nitrogen atom.
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In an example, A is a ring comprising at least one nitrogen atom.

In an example, E is selected from:
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In an example, E is selected from:
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In an example, A is:

12



//N N’N /

/ \ \N N/N\

N. ',N ) ||\ ) o 1 N o

N N N~
N~ N-N N - N-N
| / | I,N s | /N 1 N
5 ? N i

s T,
! /

N % "‘;LLL N’N N’N

\\\//N N

<I\ Nll\/lN "\@ N/“\/e » OF “\%\,}
N —

In an example, E is a ring comprising at least two nitrogen atoms. In an example, E is a
ring comprising at least two nitrogen atoms and R is substituted or unsubstituted C2-¢ alkyl. In
an example, E is a ring comprising at least two nitrogen atoms and at least one of R, R**, R* or
R*" is not hydrogen.

In an example, E is a ring comprising at least three nitrogen atoms. In an example, E is a
ring comprising four nitrogen atoms.

In an example, R! is substituted or unsubstituted C2-¢ alkyl.

In an example, at least one of R2, R¥, R* or R*" is not hydrogen.

In an example, E is a ring comprising 2, 3 or 4 nitrogen atoms.

In an example, E is a ring selected from pyrazole, triazole, tetrazole, indazole,

benzotriazole, triazolopyridine, triazolopyrazine, pyrazolopyrazine.

In an example, A is a 6-membered heterocyclyl ring (e.g., a 6-membered heterocyclyl

ring comprising at least two heteroatoms).
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In an example, A is a 5-6-membered heterocyclyl ring, and n is 1 or 2.

In an example, E is morpholine and n is 1 or 2.

In an example, R! is hydrogen or unsubstituted C1.s alkyl. In an example, R is or methyl.
In an example, R is substituted or unsubstituted Cz-6 alkyl.

In an example, R? is hydrogen, -OR”2, wherein R*? is hydrogen, or substituted or
unsubstituted Ci.¢ alkyl (e.g., methyl, ethyl).

In an example, R3* is —OR*3, wherein R*? is hydrogen, or substituted or unsubstituted Ci-
calkyl (e.g., methyl).

In an example, R3* and R?" are joined to form an oxo (=O) group.

In an example, R* is hydrogen, or substituted or unsubstituted Ci.6 alkyl (e.g., methyl).

In an example, R* is hydrogen, or substituted or unsubstituted Ci-¢ alkyl (e.g., methyl).

In an example, R* is hydrogen, and R* is substituted or unsubstituted C1. alkyl (e.g.,
methyl).

In an example, R’ is hydrogen.

In an example, n is 0.

In an example, n is 1 and R® is substituted or unsubstituted Ci- alkyl, Ci-¢ haloalkyl,
halogen (e.g., -F, -Br, -Cl), cyano, —ORA® -C(=0)ORA®, -SRB6, -S(=0)RE®, or S(=0)2RE®,
wherein R*% is hydrogen or substituted or unsubstituted Ci- alkyl (e.g., methyl, ethyl), Ci6
haloalkyl (e.g., -CF3), and RB% is substituted or unsubstituted C1-¢ alkyl.

In an example, n is 1 and R® is halogen (e.g., -F, -Br, -Cl) or cyano. In an example, n is 1
and R® is substituted or unsubstituted Ci-¢ alkyl (e.g., methyl). In an example, nis 1 and R® is C1-
s haloalkyl, -ORA®, or —C(=0)ORA®, wherein R*® is hydrogen or substituted or unsubstituted C1-¢
alkyl (e.g., methyl, ethyl), Ci-¢ haloalkyl (e.g., -CF3). In an example, n is 1 and R® is SRES, -
S(=0)RBS, or S(=0)2RB°, wherein RB® is substituted or unsubstituted Ci.¢ alkyl (e.g., methyl).

In an example, n is 2 and R® is independently selected from substituted or unsubstituted

Ci-salkyl, Ci.6 haloalkyl, halogen (e.g., -F, -Br, -Cl), cyano,~ORA®, -C(=0)ORA, -
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SRB® -S(=0)REBS, or S(=0)2RB, wherein R*® is hydrogen or substituted or unsubstituted C1-¢
alkyl (e.g., methyl, ethyl), Ci-¢ haloalkyl (e.g., -CF3), and RB is substituted or unsubstituted Ci-6
alkyl.

In an example, n is 2 and R® is independently selected from halogen (e.g., -F, -Br, -Cl).
In an example, n is 2 and one of R° is fluorine.

In an example, n is 0 and R! is substituted or unsubstituted Ca-¢ alkyl.

In an example, R! is substituted or unsubstituted Ci- alkyl and at least one of R?, R, R%
or R*" is not hydrogen.

In an example, the compound is of the Formula (II-al) and E is a heteroaryl ring

comprising at least 3 nitrogen atoms.

In an example, the compound is:
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In one example, provided is a pharmaceutical composition comprising a compound of the
Formula (I) and a pharmaceutically acceptable excipient.

In one example, provided is a method of inducing sedation and/or anesthesia in a subject,
comprising administering to the subject an effective amount of a compound of the Formula (I),
or a pharmaceutically acceptable salt thereof.

In one example, provided is a method of administering an effective amount of a
compound, a pharmaceutically acceptable salt thereof, or pharmaceutical composition of a
compound of Formula (I), to a subject in need thereof, wherein the subject experiences sedation
and/or anesthesia within two hours of administration.

In an example, the subject experiences sedation and/or anesthesia within one hour of
administration.

In an example, the subject experiences sedation and/or anesthesia instantaneously.

In an example, the compound is administered by intravenous administration.

In an example, the compound is administered chronically.

In an example, the subject is a mammal. In an example, the subject is a human.

In an example, the compound is administered in combination with another therapeutic

agent.
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In one example, provided is a method for treating seizure in a subject, comprising
administering to the subject an effective amount of a compound of the Formula (I) or a
pharmaceutically acceptable salt thereof.

In one example, provided is a method for treating epilepsy or status or status epilepticus
in a subject, the method comprising administering to the subject an effective amount of a
compound of the Formula (I) or a pharmaceutically acceptable salt thereof. In an example, the
status epilepticus is convulsive status epilepticus (e.g., early status epilepticus, established status
epilepticus, refractory status epilepticus, super-refractory status epilepticus) or non-convulsive
status epilepticus, (e.g., generalized status epilepticus, complex partial status epilepticus).

In one example, provided is a method for treating disorders related to GABA function in
a subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of a compound, a pharmaceutically acceptable salt thereof, or pharmaceutical
composition of one of a compound of the Formula (I).

In one example, provided is a method for treating a CNS-related disorder in a subject in
need thereof, comprising administering to the subject an effective amount of a compound of the
Formula (I) or a pharmaceutically acceptable salt thereof.

In an example, the CNS-related disorder is a sleep disorder, a mood disorder such as
depression, a schizophrenia spectrum disorder, a convulsive disorder, a disorder of memory
and/or cognition, a movement disorder, a personality disorder, autism spectrum disorder, pain,
traumatic brain injury, a vascular disease, a substance abuse disorder and/or withdrawal
syndrome, or tinnitus.

In an example, the subject is a subject with Rett syndrome, Fragile X syndrome, or
Angelman syndrome. In an example, the CNS—related disorder is a sleep disorder, an eating
disorder, a mood disorder such as depression, a schizophrenia spectrum disorder, a convulsive
disorder, a disorder of memory and/or cognition, a movement disorder, a personality disorder,
autism spectrum disorder, pain, traumatic brain injury, a vascular disease, a substance abuse
disorder and/or withdrawal syndrome, or tinnitus. In an example, the CNS-related disorder is

depression (e.g., post-partum depression). In an example, the CNS-related disorder is
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tremor (e.g., essential tremor). In an example, the CNS-related disorder is an eating disorder
(e.g., anorexia nervosa, bulimia nervosa, binge-eating disorder, cachexia).

In an example, the compound is administered orally. In an example, the compound is
administered intramuscularly.

In one example, provided is a kit comprising a solid composition comprising a compound

of Formula (I) and a sterile diluent.

[15] The present disclosure also provides pharmaceutical compositions comprising a
compound of the present disclosure and methods of use and treatment, e.g., such as for inducing
sedation and/or anesthesia, for treating a CNS-related disorder.

[16] Steroids of Formula (I), sub-genera thereof, and pharmaceutically acceptable salts
thereof are collectively referred to herein as “compounds of the present disclosure” or
“compounds of the present invention.”

[17] In another example, provided is a pharmaceutical composition comprising a compound
of the present disclosure and a pharmaceutically acceptable excipient. In certain examples, the
compound of the present disclosure is provided in an effective amount in the pharmaceutical
composition. In certain examples, the compound of the present disclosure is provided in a
therapeutically effective amount. In certain examples, the compound of the present disclosure is
provided in a prophylactically effective amount.

[18] Compounds of the present disclosure as described herein, act, in certain examples, as
GABA modulators, e.g., effecting the GABAA receptor in either a positive or negative manner.
As modulators of the excitability of the central nervous system (CNS), as mediated by their
ability to modulate GABAA receptor, such compounds are expected to have CNS-activity.

[19] Thus, in another example, provided are methods of treating a CNS—related disorder in a
subject in need thereof, comprising administering to the subject an effective amount of a
compound of the present disclosure. In certain examples, the CNS—related disorder is selected
from the group consisting of a sleep disorder, a mood disordersuch as depression, a
schizophrenia spectrum disorder, a convulsive disorder, a disorder of memory and/or cognition,
a movement disorder, a personality disorder, autism spectrum disorder, pain, traumatic brain
injury, a vascular disease, a substance abuse disorder and/or withdrawal syndrome, and tinnitus.

In certain examples, the compound is administered orally, subcutaneously, intravenously, or
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intramuscularly. In certain examples, the compound is administered chronically. In certain
examples, the compound is administered continuously, e.g., by continuous intravenous infusion.
[20]  Other objects and advantages will become apparent to those skilled in the art from a

consideration of the ensuing Detailed Description, Examples, and Claims.

Definitions
Chemical definitions

[21]  Definitions of specific functional groups and chemical terms are described in more detail
below. The chemical elements are identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed., inside cover, and
specific functional groups are generally defined as described therein. Additionally, general
principles of organic chemistry, as well as specific functional moieties and reactivity, are
described in Thomas Sorrell, Organic Chemistry, University Science Books, Sausalito, 1999;
Smith and March, March’s Advanced Organic Chemistry, 5 Edition, John Wiley & Sons, Inc.,
New York, 2001; Larock, Comprehensive Organic Transformations, VCH Publishers, Inc.,
New York, 1989; and Carruthers, Some Modern Methods of Organic Synthesis, 3™ Edition,
Cambridge University Press, Cambridge, 1987.

[22] Compounds described herein can comprise one or more asymmetric centers, and thus
can exist in various isomeric forms, e.g., enantiomers and/or diastercomers. For example, the
compounds described herein can be in the form of an individual enantiomer, diastereomer or
geometric isomer, or can be in the form of a mixture of stereoisomers, including racemic
mixtures and mixtures enriched in one or more stereoisomer. Isomers can be isolated from
mixtures by methods known to those skilled in the art, including chiral high pressure liquid
chromatography (HPLC) ), supercritical fluid chromatography (SFC), and the formation and
crystallization of chiral salts; or preferred isomers can be prepared by asymmetric syntheses.
See, for example, Jacques et al., Enantiomers, Racemates and Resolutions (Wiley Interscience,
New York, 1981); Wilen et al., Tetrahedron 33:2725 (1977); Eliel, Stereochemistry of Carbon
Compounds (McGraw—Hill, NY, 1962); and Wilen, Tables of Resolving Agents and Optical
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some embodiments, an alkyl group has 1 to 2 carbon atoms (“C;_» alkyl”). In some
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membered heterocyclyl, Cs—Cjp aryl, and 5-10 membered heteroaryl.

[37] “Haloalkyl” and “haloalkoxy” can include alkyl and alkoxy structures that are

~ o™
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carbocyclyl groups as well as cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (C7),
cycloheptatrienyl (C5), cyclooctyl (Cg), cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7),
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cyclononenyl (Co), cyclodecyl (Cip), cyclodecenyl (Co), octahydro—1 H-indenyl (Cy),
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pyrrolidinyl and 3—pyrrolidinyl), azetidine, pyrrolidone, imidazoline, imidazolidinone, 2—
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aryl, and 5-14 membered heteroaryl, or two R® groups are joined to form a 3—14 membered
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K== groups; and
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Other definitions

acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
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camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct—2—ene—1—carboxylic acid, glucoheptonic
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activity of a compound of interest.

cattle, pigs, horses, sheep, goats, rodents, cats, and/or dogs. In certain embodiments, the subject

64



efficacy of another therapeutic agent.

65



nmnnundc

66



human.
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Pharmaceutical Compositions
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(“chronic administration”). Chronic administration refers to administration of a compound or

window over the extended period of time.
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reservoir or porous membrane type, or of a solid matrix variety.

71



cyclodextrin derivative. The most common cyclodextrins are o—, f— and y— cyclodextrins
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compound is administered by intravenous administration.
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subject.
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present invention.
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invention. In certain embodiments, the attention disorder is ADHD.

77



ATasiann Annamamn tHia NHoannan mwmd NMdanwdana

tremor) and dystonia (including axial dystonia, dystonic writer’s cramp, hemiplegic dystonia,

paroxysmal dystonia, and focal dystonia such as blepharospasm, oromandibular dystonia, and
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2 years).

depressive episodes about once per month, each episode lasting 2 weeks or less and typically
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seen again,

81



Anxiety Disorders

concerned with everyday matters. Generalized anxiety disorder is the most common anxiety

1 1 i Falal i 11 LI

although the specific cause is not always apparent. In addition to recurrent unexpected panic
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hypochondriasis).



distress or concern about body weight or shape, or extreme efforts to manage weight or food
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acid, acid reflux disorder and other gastrointestinal problems, intestinal distress and irritation
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Epilepsy

Status epilepticus (SE)
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Seizire
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called the focus.
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arms and legs, which often results in a fall.
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Tromne

degenerative disorder).

88



1n the midbrain, classical unusual strokes.

Anesthesia / Sedation
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coordination may be impaired. Ventilatory and cardiovascular tunctions are typically

unaffected.

maintained.
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in which one or more limitations, elements, clauses, and descriptive terms from one or more of
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Materials and Methods
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0.66 (s, 3H).

95



N

96

N

N



1H).
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(m, 4H).

0.93-0.78 (m, 7H).
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1.16-1.12 (m, 1H), 0.84 (s, 3H).

Y} as a colorless solid.
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0.73 (m, 1H), 0.03 (s, 6H).

added Dess-Martin reagent (1.55 g, 3.6 mmol). The mixture was stirred at 25 “C for 1 h. TLC
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The resulting solution was stirred at 25 °C for 16 h, TLC and LCMS showed that the reaction

organic fayer was washed with brine. The organic layer was dried over anhydrous Na,50, and
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added HBr (6.08 mL.) and Br, (0.16 mL) in MeOH (1 mL). The resulting solution was stirred at
25 °C for 1.5 h. TLC showed that the reaction was complete. The solvent was evaporated and the

residue was extracted with DCM (30 mL*2). The organic layer was washed with brine, The
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the reaction was complete. The solution was quenched by the addition of saturated NH.(l
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reaction was completed. The reaction was added brine (20 mL). The resulting solution was
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guenched with H;O, (0.1 mL, 30%). The resulting solution was extracted with EtOAc (15 mL*3)

brine (15 mL*1). The mixture was dried and concentrated to give crude, which was purified by

column chromatagraphy on silica gel (petroleum ether/ethyl acetate=2/1) and further purified by

[k e B [ 1 &% s, s A 77 M L] 11
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10,1 3-diroethyi-6,7,8,9,10,11,12,13,14,15,16, 1 7-dodecahydro- 1 H-cyclopentafaiphenanthren-
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mixture was stirred under Hy (Tatm) a1 2537°C for 12 h. TLC (petroleum ether/ethyvl acetate = 3/1)
showed that the starting material was consumed completely. The suspension was filtered through

a pad of celite and the pad was washed with EtQAc (200 mLX3). The combined filtrates were
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the next step without purification.

120 g, 549 mmeol) in toluene (400 mL) was added a solution of AlMe: (137 mL, 274 mmol, 2 M
) at roorn teraperature, at which time the methane gas was evolved imroediately. The resulting
mixture was stirred at room femperature for 1 b, A solution of (3R.ER,95,108,135,148,1755-17-

woamk. ¥ AR A ATV el Hewa pe B e w®e . s BT sl W aae s seen P s sl s SPRTTY oo 4 Rd ARG 2 el =¥
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stirred for 30 min, then MeMgBr { 21.3 mL.274 mmeol, 3.0 M )} was added dropwise at -78 °C,
The reaction mixture was stirred at this temperature for 3 h. The reaction mixture was guenched
with saturated agueous NH.C1 sofution (300 mL) at -78 °C. The suspension was filtered and the

filter cake was washed with EtOAc (300 mLX3). The corobived organic phases were dried over

BWlm Y arreemmentad e addaad aered a e A ar T a merad a s s ad arren et Fn A s e Faramaae

((3R,SR,BR,98,105,135,148,175)-3-hydroxy-3.10, 1 3-trimethvihexadecabydro- 1 H-

cyclopentafalphenanthren-17-ylethanone A28 (6.0 g, 16.3%) as light yellow solid,

in MeOH {100 mbL) was added HBr(129 g, 3.01 mmel}, then Bro (1.35 mL, 27.06 mmol} was
added dropwise. The mixture was stirred at room temperature for 2 bowrs, TLC showed the
reaction was complete. The mixture was guenched by a saturated agueous NaH(C(); and adiusted
to pH=7, Then water {200 mL) was added and the solid was precipitated. The solid was filtered
and washed with petroleur (100 mLx2}. The solid was collected and dried by reduced pressuore.
2-bromo-1-((3R,SR.BR 95,108,135, 148,. 175 - 3-hydroxy- 3, 10,1 3-trimethyihexadecahydro- i H-

cyclopentalalphenanthren-17-yDethanone A26 (6.0 ) was obtained as white solid.
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100 mg, 0.24 vomol) and K:C0: (70 mg, 6,428 mmol} in 3 ml Acetone was added 1H-pyrazole-4-
carbonitrile {30 mg, 0.36 mmol) at 25°C. The reaction mixture was stirred at the 40°C for 3 h.
The reaction mixture was fiitered and the filtrate was concentrated in vacuurn, The residoe was
purified by silica gel column (PE/ECAC=5/1 to 2/1) to give the 1-(2-
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as white solid.

C26H3-;N303Na [M+Na]+ 446, found 446.
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480.

=9.6 Hz, 1H), 5.38-5.27 (m, 2H), 3.88 (s, 3H), 2.70-2.68 (m, 1H), 2.25-2.10 (m, 2H), 1.95-1.62
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5.47-5.37 (m, 2H), 2.70 (t, J=12Hz, 1H), 2.21-1.74 (m, 10H), 1.56-1.44 (m, 5H), 1.27-1.09 (m,
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7.22-7.14 (m, 2H) , 5.14 (m, 2H), 2.61 (t, J=16Hz, 1H), 2.22-1.69 (m, 9H), 1.55-1.42 (m,7H),

F
0 L
R SN
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[M+H]+ 415, found 415.

found 415.
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J=0.8Hz, 1H), 5.16-5.07 (m, 2H), 2.62 (d, J/=8.8Hz ,1H), 221-1.95 (m, 2H), 1.77-1.52 (m, 6H),
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white solid.

3H).
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17H), 1.03 -0.92 (m, 4H), 0.82-0.72 (m, 1H), 0.66 (s, 3H)
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A34
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0.83 - 0.874 (m, 1H), 0.70 (s, 3H)
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1H), 5.58 (d, J=1.6Hz, 2H), 3.89 (s, 3H), 2.66 (t, J=8.4, 1H), 2.19-1.97 (m, 2H), 1.78-1.57 (m,
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J=6.8Hz, 1H), 5.49 (s, 2H), 4.03 (s, 3H), 2.65-2.60 (m, 1H), 2.04-1.95 (m, 2H), 1.77-1.54 (m,
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(L, J=8.4, 1H), £.1/-1.90 (M,ZH), 1./3-1.D53 (m, OH), 1.4>-1.45 (M, 3H), 1.2/-1.U8 (M, 1UH),
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(71.8 mg, 1280 umol, 2 eq) in THF (6.00 mL) was added CH5I (109 mg, 772 umol, 1.2 eq). The
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The residue was purified by Prep-HPLC (0.5%HC]I) to afford (R)-2-(1H-benzo[d][1,2,3]triazol-
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6.83 (m, 1H), 5.12-5.03 (m, 2H), 2.62 (t, /=9.2, 1H), 2.17-1.95 (m,2H), 1.77 -1.54 (m, 6H), 1.47-
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't Step 1 N H Step 2 L H
A28 70 P m

2,62 (d,J=9.2Hz ,1H) , 2.19-1.52 (m,7H), 1.47-1.43 (m, 9H), 1.27-1.09 (m, 11H), 0.95 (s, 3H),
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as a off-white solid.
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0.95 (s, 3H), 0.65 (s, 3H).

mixture was stirred at 25°C for 3 hrs. TLC showed the material was disappeared. The reaction
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2H), 2.69 (t, J/=8.8, 1H), 2.53 (s, 3H), 2.22-1.96 (m, 2H), 1.77-1.52 (m, 8H), 1.51-1.27 (m, 6H),
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(m,12H), 1.29-1.07 (m, 10H), 0.98 (s, 3H), 067 (s, 3H).

finished and a main spot was found. The mixture was quenched with saturated NaHCO; solution
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material was consumed completely . Water (10 mL) was added, and the mixture was extracted
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solid.
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0.72 (s, 3H).
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solid,

[M+H]+ 464, found 464.

2.34 (t, J=8.8Hz, 1H), 2.15-1.75 (m, 2H), 1.74-1.70 (m, 3H), 1.70-0.75 (m, 24H), 0.71 (s, 3H),
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CDCls) 6 3.91-3.90 (m, 2H), 2.85-2.75 (m, 1H), 2.25-1.80 (m, 2H), 1.75-1.10 (m, 20H), 1.05-
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stirred at 25 °C for 16 hours, at which point TLC indicated the reaction was finished. The

11 . 1 a1 . S T 1. . 4 1 a1 T LM i L Ta BN 1

146



111

147

112

113



ey

AL T Tl

148



LD i 230002 NILLIILMAL AL I F g LTELS B LS WAL LWL NS 3L S L T LT IS Ly LasaEiine 1L

149



450, found 450.
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5.31 (m, 2H), 2.73-2.69 (m, 1H), 2.25-2.05 (m, 2H), 1.80-1.10 (m, 22H), 1.05-0.90 (m, 2H), 0.77

CogHsgFZNsU [ MIHH | 480, TOound 430.

480.
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C25H37C1N202 [M+Na]+ 433, found 433.
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starting material was consumed completely. The mixture was quenched with saturated

(m, 11H)
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0.67 (s, 3H)
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4.14-4.13 (m, 1H), 2.54 (t, /= 8.8 Hz, 1H), 2.18-2.00 (m, 2H), 1.69-1.50 (m, 24H), 1.36-1.19
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0.75-0.58 (m, 3H). LCMS R, = 1.013 min in Z min chromatography, MS ESI caled, for
C o Has NG IM+H] T 432, found 432 (M+HT,
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(br. s., 2H), 4.94 (d, J/=19.2 Hz, 2H), 3.39 (s, 3H), 3.19 (s, 2h), 2.61 (br. s., 1H), 2.19 (br. s., 1h),
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4224,

87.21 (s, 1H), 7.01 (s, 1H), 4.85 - 4.68 (m, 2H), 2.53 (t, /=9.0 Hz, 1H), 2.22 - 0.99 (m, 29H),
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2.14 (s, 4H), 2.06 - 1.97 (m, 2H), 1.76 - 1.62 (m, 5H), 1.55 - 1.49 (m, 3H), 1.30 (s, 15H), 1.04 -

3.19 (s, 2H), 2.63 (t, J=8.8 Hz, 1H), 2.38 (s, 3H), 2.15-2.25 (m, 1H), 1.99-2.10 (m, 2H), 1.63-
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429, found 429,
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2.18 (m. 1H), 2.12 (d, J=12.0 Hz, 1H), 2.03 (s, 1H), 1.81 - 1.67 (m, 4H), 1.57 (br. 5., 2H). 1.50 -
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2H), 3.41 (s, 3H), 3.20 (s, 2h), 2.68 (br. s., 3h), 2.20 (br. s., 1H), 1.96 (br. s., 1H), 1.90 - 1.63 (m,
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toluene (150 mL) was added trimethylaluminum (193 mL, 387 mmol, 2.0 M in toluene)
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Claims

What is claimed is:

1. A compound of the formula

, and

a pharmaceutically acceptable excipient.

4, A pharmaceutical composition comprising a pharmaceutically acceptable salt of a compound of

the formula
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, and

a pharmaceutically acceptable excipient.

5. The compound of claim 1, the pharmaceutically acceptable salt of claim 2, or the pharmaceutical

composition of claim 3 or claim 4, for use in inducing sedation and/or anesthesia in a subject.

6. The compound of claim 1, the pharmaceutically acceptable salt of claim 2, or the pharmaceutical

composition of claim 3 or claim 4, for use in treating essential tremor in a subject.

7. The compound of claim 1, the pharmaceutically acceptable salt of claim 2, or the pharmaceutical

composition of claim 3 or claim 4, for use in treating seizure in a subject.

8. The compound of claim 1, the pharmaceutically acceptable salt of claim 2, or the pharmaceutical

composition of claim 3 or claim 4, for use in treating epilepsy or status epilepticus in a subject.

9. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical
composition of claim 3 or 4, in the manufacture of a medicament for inducing sedation and/or anesthesia

in a subject.

10. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical

composition of claim 3 or 4, in the manufacture of a medicament for treating essential tremor in a subject.

11. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical

composition of claim 3 or 4, in the manufacture of a medicament for treating seizure in a subject.

12. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical
composition of claim 3 or 4, in the manufacture of a medicament for treating epilepsy or status epilepticus

in a subject.
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13. The compound of claim 1, the pharmaceutically acceptable salt of claim 2, or the pharmaceutical
composition of claim 3 or claim 4, for use in treating a disorder related to GABA function in a subject,
wherein the disorder is selected from the group consisting of a sleep disorder, a mood disorder, a
schizophrenia spectrum disorder, a convulsive disorder, a disorder of memory and/or cognition, a
movement disorder, a personality disorder, autism spectrum disorder (ASD), pain, traumatic brain injury

(TBI), a vascular disease, a substance abuse disorder and/or withdrawal syndrome, and tinnitus.

14. The compound of claim 1, the pharmaceutically acceptable salt of claim 2, or the pharmaceutical

composition of claim 3 or claim 4 for use in treating a CNS-related disorder in a subject.

15. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical
composition of claim 3 or 4, in the manufacture of a medicament for treating a disorder related to GABA
function in a subject, wherein the disorder is selected from the group consisting of a sleep disorder, a
mood disorder, a schizophrenia spectrum disorder, a convulsive disorder, a disorder of memory and/or
cognition, a movement disorder, a personality disorder, autism spectrum disorder (ASD), pain, traumatic
brain injury (TBI), a vascular disease, a substance abuse disorder and/or withdrawal syndrome, and

tinnitus.

16. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical
composition of claim 3 or 4, in the manufacture of a medicament for treating a CNS-related disorder in a

subject.

17. The compound, pharmaceutically acceptable salt, or pharmaceutical composition for use
according to claim 14 or the use according to claim 16, wherein the disorder is selected from the group
consisting of a sleep disorder, a mood disorder, a schizophrenia spectrum disorder, a convulsive disorder,
a disorder of memory and/or cognition, a movement disorder, a personality disorder, autism spectrum
disorder (ASD), pain, traumatic brain injury (TBI), a vascular disease, a substance abuse disorder and/or

withdrawal syndrome, and tinnitus.
18. The compound, pharmaceutically acceptable salt, or pharmaceutical composition for use

according to any one of claims 13 or 17, or the use according to claim 15, wherein the disorder is a

movement disorder.
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19. The compound, pharmaceutically acceptable salt, or pharmaceutical composition for use
according to any one of claims 13 or 17, or the use according to claim 15, wherein the disorder is a mood

disorder.

20. The compound, pharmaceutically acceptable salt, or the pharmaceutical composition for use or

use according to claim 19, wherein the mood disorder is depression.

21. The compound, pharmaceutically acceptable salt, or the pharmaceutical composition for use or

use according to claim 20, wherein the depression is post-partum depression.
22. Use of a compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical
composition of claim 3 or 4 in the manufacture of a medicament for treating Huntington’s disease or

Parkinson’s disease in a subject.

23. The compound of claim 1, a pharmaceutically acceptable salt of claim 2, or a pharmaceutical

composition of claim 3 or 4, for use in treating Huntington’s disease or Parkinson’s disease in a subject.
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COMPOSITIONS AND METHODS FOR TREATING CNS DISORDERS

Abstract

Described herein are neuroactive steroids of the Formula (I):

ey

or a pharmaceutically acceptable salt thereof; wherein ====== , A, R, R, R R* R* R’ R

and R" are as defined herein. Such compounds are envisioned, in certain embodiments, to
behave as GABA modulators. The present invention also provides pharmaceutical compositions
comprising a compound of the present invention and methods of use and treatment, e.g., such for

inducing sedation and/or anesthesia.

[No available figure]
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