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CLAIMS 

 

1. A formulation comprising crystalline (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-

N-methylmethanamine hydrochloride and one or more excipients, wherein the amount of 

crystalline (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine 

hydrochloride is about 2 to about 80%w/w, on a free base basis, and wherein the crystalline 

(S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is 

characterized by a powder x-ray diffraction pattern comprising peaks, in terms of 2-theta, at 

9.6±0.2°, 14.9±0.2°, 20.5±0.2, and 25.1±0.2°.  

 

2. The formulation of claim 1, wherein the crystalline (S)-(4,5-dihydro-7H-thieno[2,3-

c]pyran-7-yl)-N-methylmethanamine hydrochloride is further characterized by the powder x-

ray diffraction pattern further comprising a peak, in terms of 2-theta, at 20.2±0.2° and 

20.8±0.2°. 

 
3. The formulation of claim 1 or claim 2, wherein the crystalline (S)-(4,5-dihydro-7H-

thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is further characterized by the 

powder x-ray diffraction pattern further comprising a prominent peak, in terms of 2-theta, at 

two or more of 17.9±0.2°, 24.8±0.2° and 27.1±0.2°. 

 
4. The formulation of any one of claims 1-3, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is characterized by a 

powder x-ray diffraction pattern substantially in accord with FIG. 2B. 

 
5. The formulation of any one of claims 1-4, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has a differential scanning 

calorimetry thermogram comprising a peak at 214±2ºC. 

 

6. The formulation of any one of claims 1-5, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has a differential scanning 

calorimetry thermogram substantially in accord with FIG. 3A. 
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7. The formulation of any one of claims 1-6, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is characterized by 

monoclinic space group P21.  

 

8. The formulation of any one of claims 1-7, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has unit cell dimensions: 

a  is about 9.2 Å, b is about 11.2 Å, c is about 10.2 Å, α is about 90°, β is about 92°, and γ is 

about 90°. 

 

9. The formulation of any one of claims 1-8, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chiral purity greater 

than about 90% (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine 

hydrochloride. 

 
10. The formulation of any one of claims 1-9, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chemical purity of the 

substance is greater than about 99% (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-

methylmethanamine hydrochloride. 

 
11. The formulation of any one of claims 1-10, wherein the formulation is a tablet. 

 

12. The formulation of any one of claims 1-11, wherein the amount of (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is about 50 to about 

80%w/w. 

 

13. The formulation of any one of claims 1-11, wherein the amount of (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is about 60 to about 

80%w/w. 

 

14. The formulation of any one of claims 1-11, wherein the amount of (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is about 70%w/w. 

 

15. The formulation of any one of claims 1-14, wherein the excipient comprises one or 

more fillers. 
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16. The formulation of claim 15, wherein the amount of the filler is about 10 to about 

50%w/w. 

 

17. The formulation of claim 15, wherein the amount of the filler is about 20 to about 

40%w/w. 

 

18. The formulation of any one of claims 15-17, wherein the filler is microcrystalline 

cellulose, mannitol, or a mixture thereof.  

 

19. The formulation of any one of claims 1-14, wherein the excipient comprises one or 

more disintegrants. 

 

20. The formulation of claim 19, wherein the amount of the disintegrant is about 0.5 to 

about 10%w/w. 

 

21. The formulation of claim 20, wherein the amount of the disintegrant is about 1 to 

about 5%w/w. 

 

22. The formulation of claim 20, wherein the amount of the disintegrant is about 2%w/w. 

 

23. The formulation of any one of claims 19-22, wherein the disintegrant is sodium starch 

glycolate. 

 

24. The formulation of any one of claims 1-14, wherein the excipient comprises one or 

more lubricants. 

 

25. The formulation of claim 24, wherein the amount of the lubricant is about 0.1 to about 

0.5%w/w. 

 

26. The formulation of claim 24, wherein the amount of the lubricant is about 0.2%w/w. 

 

27. The formulation of any one of claims 24-26, wherein the lubricant is magnesium 

stearate. 
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28. The formulation of any one of claims 1-27, further comprising a coating. 

 

29. The formulation of any one of claims 1-28 comprising (S)-(4,5-dihydro-7H-

thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride, filler, disintegrant, and 

lubricant.  

 

30. The formulation of any one of claims 1-28 comprising (S)-(4,5-dihydro-7H-

thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride, microcrystalline cellulose, 

mannitol, sodium starch glycolate, and magnesium stearate. 

 

31. A compound which is crystalline (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-

methylmethanamine hydrochloride characterized by a powder x-ray diffraction pattern 

comprising peaks, in terms of 2-theta, at 9.6±0.2°, 14.9±0.2°, 20.5±0.2°, and 25.1±0.2°.   

 

32.  The compound of claim 31, wherein the crystalline (S)-(4,5-dihydro-7H-thieno[2,3-

c]pyran-7-yl)-N-methylmethanamine hydrochloride is further characterized by the powder x-

ray diffraction pattern further comprising a peak, in terms of 2-theta, at 20.2±0.2°and 

20.8±0.2°.  

 

33.  The compound of claim 31 or 32, wherein the crystalline (S)-(4,5-dihydro-7H-

thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is further characterized by the 

powder x-ray diffraction pattern further comprising a peak, in terms of 2-theta, at two or 

more of 17.9±0.2°, 24.8±0.2° and 27.1±0.2°. 

 

34.  The compound of claim 31, wherein the crystalline (S)-(4,5-dihydro-7H-thieno[2,3-

c]pyran-7-yl)-N-methylmethanamine hydrochloride is characterized by a powder x-ray 

diffraction pattern of FIG. 2B. 

 

35.  The compound of any one of claims 31-34, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has a differential scanning 

calorimetry thermogram comprising a peak at 214±2°C. 

 

36.  The compound of any one of claims 31-35, wherein the crystalline (S)-(4,5-dihydro-
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7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has a differential scanning 

calorimetry thermogram of FIG. 3A. 

 

37.  The compound of any one of claims 31-36, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is characterized by 

monoclinic space group P21. 

 

38.  The compound of any one of claims 31-37, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has unit cell dimensions: 

a is about 9.2 Å, b is about 11.2 Å, c is about 10.2 Å, α is about 90°, β is about 92°, and γ is 

about 90°, wherein the term about means within 2% of each indicated value. 

 

39.  The compound of any one of claims 31-38, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chiral purity greater 

than 90% (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine 

hydrochloride. 

 

40. The compound of any one of claims 31-39, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chiral purity greater 

than 95% (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine 

hydrochloride. 

 

41.  The compound of any one of claims 31-40, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chemical purity 

greater than 95% (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine 

hydrochloride. 

 

42.  The compound of any one of claims 31-41, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chemical purity 

greater than 99% (S)-(4,5-dihydro-7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine 

hydrochloride. 

 

43. The compound of any one of claims 31-42, wherein the crystalline (S)-(4,5-dihydro-
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7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has chemical purity of 

greater than 99.5%. 

 

44. The compound of any one of claims 31-43, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has polymorph purity of 

greater than 95%. 

 

45. The compound of any one of claims 31-44, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has a Raman spectrum of 

FIG. 4A. 

 

46. The compound of any one of claims 31-44, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride has a THz Raman 

spectrum of FIG. 4D. 

 

47. The compound of any one of claims 31-46, wherein the crystalline (S)-(4,5-dihydro-

7H-thieno[2,3-c]pyran-7-yl)-N-methylmethanamine hydrochloride is substantially non-

hygroscopic. 

 

48. A pharmaceutical composition comprising the compound of any one of claims 31-47 

and one or more pharmaceutically acceptable excipients. 

 

49. The pharmaceutical composition of claim 48 wherein the one or more 

pharmaceutically acceptable excipients are selected from the group consisting of fillers, 

disintegrants, and lubricants.   

 

50.  The pharmaceutical composition of claim 48 wherein the one or more 

pharmaceutically acceptable excipients are selected from the group consisting of mannitol, 

microcrystalline cellulose, sodium starch glycolate, and magnesium stearate.   

 

51. The pharmaceutical composition of claim 48 or 50 comprising: 

(a) 10 mg to 120 mg, on a free base basis, of crystalline (S)-(4,5-dihydro-7H-thieno[2,3-

c]pyran-7-y1)-N-methylmethanamine hydrochloride, 
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(b) mannitol; 

(c) microcrystalline cellulose; 

(d) sodium starch glycolate; and 

(e) magnesium stearate. 
 

 

 

 

 


