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(57) Abstract:

Provided herein are 19-nor C3, 3-disubstituted steroids of Formula (I) : and pharmaceutically
acceptable salts thereof; wherein R1, R2, R3, and R4are as defined herein, and A is a heteroaryl
ring system comprising 3 or 4 nitrogens as defined herein. Such compounds are contemplated
useful for the prevention and treatment of a variety of CNS-related conditions, for example,
treatment of sleep disorders, mood disorders, schizophrenia spectrum disorders, convulsive
disorders, disorders of memory and/or cognition, movement disorders, personality disorders,
autism spectrum disorders, pain, traumatic brain injury, vascular diseases, substance abuse
disorders and/or withdrawal syndromes, and tinnitus.
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Claims: 

1. A compound of Formula SI-4 

. 

2. A pharmaceutically acceptable salt of a compound of Formula SI-4 

. 

3. A pharmaceutical composition comprising a compound of Formula SI-4 

, 

and a pharmaceutically acceptable excipient. 
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4. A pharmaceutical composition comprising a pharmaceutically acceptable salt of a 

compound of Formula SI-4 

, 

and a pharmaceutically acceptable excipient. 

5. Use of a compound of Formula SI-4 

, 

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

6. The use of claim 5, wherein the CNS-related disorder is a sleep disorder, an eating 

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, pain, traumatic brain injury, a vascular disease, a substance abuse 

disorder and/or withdrawal syndrome, or tinnitus. 

7. The use of claim 6, wherein the CNS-related disorder is a mood disorder, and 

wherein the mood disorder is depression. 
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8. The use of claim 7, wherein the depression is post-partum depression. 

9. The use of claim 7, wherein the depression is a major depressive disorder. 

10. The use of claim 6, wherein the CNS-related disorder is a movement disorder, and 

wherein the movement disorder is tremor. 

11. Use of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating essential tremor. 

12. The use of claim 10, wherein the tremor is cerebellar tremor, dystonic tremor, 

orthostatic tremor, Parkinsonian tremor, physiological tremor, psychogenic tremor, or 

rubral tremor. 

13. The use of claim 12, wherein the tremor is Parkinsonian tremor. 

14. The use of claim 6, wherein the CNS-related disorder is an eating disorder. 

15. The use of claim 14, wherein the eating disorder is anorexia nervosa, bulimia 

nervosa, binge-eating disorder, or cachexia. 

16. The use of any one of claims 5-15, wherein the compound is adapted for 

administration orally, subcutaneously, intravenously, or intramuscularly. 

17. The use of any one of claims 5-16, wherein the compound is adapted for 

administration chronically. 
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18. Use of a compound of Formula SI-4 

, 

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

19. The use of claim 18, wherein the compound is adapted for administration orally, 

subcutaneously, intravenously, or intramuscularly. 

20. The use of claim 18 or claim 19, wherein the compound is adapted for 

administration chronically. 

21. Use of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating seizure. 
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22. Use of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating epilepsy. 

23. Use of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating status epilepticus. 

24. The use of claim 23, wherein the status epilepticus is convulsive status epilepticus 

or non-convulsive status epilepticus. 

25. The use of claim 24, wherein the status epilepticus is convulsive status epilepticus, 

and wherein the convulsive status epilepticus is early status epilepticus, established status 

epilepticus, refractory status epilepticus, or super-refractory status epilepticus. 

26. The use of claim 24, wherein the status epilepticus is non-convulsive status 

epilepticus, and wherein the non-convulsive status epilepticus is generalized status 

epilepticus or complex partial status epilepticus. 
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27. Use of a pharmaceutically acceptable salt of a compound of Formula SI-4 

, 

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

28. The use of claim 27, wherein the CNS-related disorder is a sleep disorder, an eating 

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, pain, traumatic brain injury, a vascular disease, a substance abuse 

disorder and/or withdrawal syndrome, or tinnitus. 

29. The use of claim 28, wherein the CNS-related disorder is a mood disorder, and 

wherein the mood disorder is depression. 

30. The use of claim 29, wherein the depression is post-partum depression. 

31. The use of claim 29, wherein the depression is a major depressive disorder. 

32. The use of claim 28, wherein the CNS-related disorder is a movement disorder, and 

wherein the movement disorder is tremor. 
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33. Use of a pharmaceutically acceptable salt of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating essential tremor. 

34. The use of claim 32, wherein the tremor is cerebellar tremor, dystonic tremor, 

orthostatic tremor, Parkinsonian tremor, physiological tremor, psychogenic tremor, or 

rubral tremor. 

35. The use of claim 34, wherein the tremor is Parkinsonian tremor. 

36. The use of claim 28, wherein the CNS-related disorder is an eating disorder. 

37. The use of claim 36, wherein the eating disorder is anorexia nervosa, bulimia 

nervosa, binge-eating disorder, or cachexia. 

38. The use of any one of claims 27-37, wherein the pharmaceutically acceptable salt 

is adapted for administration orally, subcutaneously, intravenously, or intramuscularly. 

39. The use of any one of claims 27-38, wherein the pharmaceutically acceptable salt 

is adapted for administration chronically. 
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40. Use of a pharmaceutically acceptable salt of a compound of Formula SI-4 

, 

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

41. The use of claim 40, wherein the pharmaceutically acceptable salt is adapted for 

administration orally, subcutaneously, intravenously, or intramuscularly. 

42. The use of claim 40 or claim 41, wherein the pharmaceutically acceptable salt is 

adapted for administration chronically. 

43. Use of a pharmaceutically acceptable salt of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating seizure. 

 

H

HHO

O

H

H H

N N
N

N

O

SI-4

H

HHO

O

H

H H

N N
N

N

O

SI-4



167 
 

44. Use of a pharmaceutically acceptable salt of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating epilepsy. 

45. Use of a pharmaceutically acceptable salt of a compound of Formula SI-4 

, 

in the manufacture of a medicament for treating status epilepticus. 

46. The use of claim 45, wherein the status epilepticus is convulsive status epilepticus 

or non-convulsive status epilepticus. 

47. The use of claim 46, wherein the status epilepticus is convulsive status epilepticus, 

and wherein the convulsive status epilepticus is early status epilepticus, established status 

epilepticus, refractory status epilepticus, or super-refractory status epilepticus. 

48. The use of claim 46, wherein the status epilepticus is non-convulsive status 

epilepticus, and wherein the non-convulsive status epilepticus is generalized status 

epilepticus or complex partial status epilepticus. 
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49. A method of generating a compound of Formula SI-4: 

(SI-4) 

or a pharmaceutically acceptable salt thereof, comprising  

(a) reacting compound with 5-methyl-

1H-tetrazole in the presence of K2CO3 and a solvent to generate the compound 

of formula SI-4. 

50. The method of claim 49, wherein step (a) is performed at about room temperature. 

51. The method of claim 49 or claim 50, further comprising  

(b) reacting compound SI-F1 with 

HBr and bromine to generate compound SI.   

52. The method of any one of claims 49-51, wherein the solvent of step (a) is THF.  
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53. The method of claim 51 or claim 52, further comprising  

(c) reacting compound SI-E with sodium in dry 

methanol to generate the compound SI-F1. 

54. The method of claim 53, further comprising  

(d) reacting compound SI-D with DMP in a solvent 

system comprising water and CH2Cl2 to generate the compound SI-E.   

55. The method of claim 54, wherein the solvent system comprises CH2Cl2 saturated 

with water.  

56. The method of claim 54 or claim 55, wherein the reaction of step (d) is performed 

under stirring conditions. 

57. The method of any one of claims 54-56, further comprising  

(e) reacting compound SI-C with 

trimethylsulfonium iodide and sodium hydride in a solvent to generate compound SI-D. 

58. The method of claim 57, wherein the solvent of step (e) is DMSO. 

59. The method of claim 57 or claim 58, wherein step (e) is performed under stirring 

conditions at room temperature.  
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60. The method of any one of claims 57-59, further comprising  

(f) reacting compound SI-B with HCl 

in a solvent to generate the compound SI-C.  

61. The method of claim 60, wherein the HCl of step (f) is reacted at a concentration 

of 2M.  

62. The method of claim 60 or claim 61, wherein step (f) is performed under stirring 

conditions for about 12 hours. 

63. The method of any one of claims 60-62, wherein step (f) is performed at room 

temperature. 

64. The method of any one of claims 60-63, further comprising  

(g) reacting compound SI-A with a 

borane-tetrahydrofuran complex to generate the compound SI-B. 

65. The method of claim 64, wherein step (g) is performed in the presence of NaOH. 

66. The method of claim 65, wherein the NaOH is provided as about 10% (w/w) 

aqueous NaOH. 

67. The method of any one of claims 64-66, wherein step (g) is performed in the 

presence of H2O2.  

68. The method of claim 67, wherein the H2O2 is provided as an about 30% (w/w) 

aqueous solution of H2O2.   
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69. A method of generating a compound of formula (SI-4): 

(SI-4) 

or a pharmaceutically acceptable salt thereof, comprising  

(a) reacting compound SI with 5-methyl-1H-

tetrazole in the presence of K2CO3 and a solvent to generate the compound of formula (SI-

4); 

(b) reacting compound SI-F1 with HBr and 

bromine to generate compound SI; and  

(c) reacting compound SI-E with sodium in dry 

methanol to generate the compound SI-F1. 

70. The method of claim 69, wherein step (a) is performed at about  room temperature; 

and the solvent of step (a) is THF. 
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71. The use of claim 5, wherein the CNS-related disorder is selected from Lennox-

Gastaut syndrome or tubular sclerosis.

72. The use of claim 71, wherein the CNS-related disorder is Lennox-Gastaut 

syndrome.

73. The use of claim 71, wherein the CNS-related disorder is tubular sclerosis.

74. The use of claim 27, wherein the CNS-related disorder is selected from Lennox-

Gastaut syndrome or tubular sclerosis.

75. The use of claim 74, wherein the CNS-related disorder is Lennox-Gastaut 

syndrome.

76. The use of claim 74, wherein the CNS-related disorder is tubular sclerosis.

77. The use of any one of claims 71-73, wherein the compound is adapted for 

administration orally, subcutaneously, intravenously, or intramuscularly.

78. The use of claim 77, wherein the compound is adapted for administration 

chronically.

79. The use of any one of claims 74-76, wherein the pharmaceutically acceptable salt 

is adapted for administration orally, subcutaneously, intravenously, or intramuscularly.

80. The use of claim 79, wherein the pharmaceutically acceptable salt is adapted for 

administration chronically.

Sage Therapeutics, Inc. 

By the Attorneys for the Applicant 
SPRUSON & FERGUSON 
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