
N
Z

79
02

26
A1

(12) Original filed
patent specification (19)NZ (11)790226 (13)A1

(43) Publication date: 2022.07.29

(54) C17, C20, and C21 substituted neuroactive steroids and their methods of use

(51) International Patent Classification(s):

C07J 7/00 C07J 41/00 C07J 43/00 C07J 1/00 C07J 9/00 C07J 17/00
A61K 31/565 A61K 31/57 A61K 31/573 A61K 31/575 A61K 31/58 A61P 25/00

(22) Filing date:
2017.07.11

(23) Complete specification filing date:
2017.07.11

(62) Divided out of 749664

(30) International Priority Data:
US 62/360,813 2016.07.11
US 62/360,847 2016.07.11
US 62/424,083 2016.11.18

(43) International Publication date:

(71) Applicant(s):
Sage Therapeutics, Inc.

(74) Contact:
Spruson & Ferguson Pty Ltd

(72) Inventor(s):
SALITURO, Francesco, G.
MARTINEZ BOTELLA, Gabriel
HARRISON, Boyd, L.
ROBICHAUD, Albert, J.
GRIFFIN, Andrew
BLANCO-PILLADO, Maria, Jesus

(57) Abstract:
Described herein are neuroactive steroids or a pharmaceutically acceptable salt thereof. Such
compounds are envisioned, in certain embodiments, to behave as GABA modulators. Also
provided are pharmaceutical compositions comprising a compound described herein and methods
of use and treatment, e.g., such as for inducing sedation and/or anesthesia.
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CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a divisional application of New Zealand Patent Application No. 749664, filed 11 July 

2017 and is related to International Patent Application No. PCT/US2017/041600, filed 11 July 2017, which 

claims priority to U.S.S.N. 62/360,813 filed 11 July 2016, U.S.S.N. 62/360,847 filed 11 July 2016, and 

U.S.S.N. 62/424,803 filed 18 November 2016. The entire contents of each of these applications are 

incorporated herein by reference in its entirety.

BACKGROUND 

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+, Cl–, 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. 

In the case of the 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 susceptible to excitatory inputs, i.e., reduced neuron 

excitability. In other words, the higher the chloride ion concentration in the neuron, the lower the brain 

excitability and level of arousal. 

 It is well–documented that the GRC is responsible for the mediation of anxiety, seizure activity, and 

sedation. Thus, GABA and drugs that act like GABA or facilitate the effects of GABA (e.g., the 
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1 64. A composition for use in treating disorders related to GABA function in a subject in need

2 thereof, comprising a therapeutically effective amount of a compound of a compound of any one of 

3 claims 1-47. 

1 65. A composition for use in treating a CNS-related disorder in a subject in need thereof,

2 comprising an effective amount of a compound of any one of claims 1-47. 

1 66. The method of claim 65, wherein the CNS-related disorder is a sleep disorder, a mood disorder,

2 a schizophrenia spectrum disorder, a convulsive disorder, a disorder of memory and/or cognition, a 

3 movement disorder, a personality disorder, autism spectrum disorder, pain, traumatic brain injury, a 

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

1 67. The method of claim 65, wherein the subject is a subject with Rett syndrome, Fragile X

2 syndrome, or Angelman syndrome. 

1 68. A kit comprising a solid composition comprising a compound of any one of claims 1-4 7 and a

2 sterile diluent. 


