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CLAIMS

1. A polymorph of 1-(2-((((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)amino)pyrimidin-5-yl)-1H-pyrrole-3-carboxamide.

2. The polymorph of claim 1, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 13.0+0.2, 16.3£0.2, 19.740.2, 19.9+0.2, and 20.8+0.2 degrees.

3. The polymorph of claim 1 or 2, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 12.3+0.2, 13.0+0.2, 13.8+0.2, 16.3+0.2, 19.7+0.2, 19.9+0.2,
20.8+0.2, 21.740.2, 24.5+0.2, and 26.8+0.2 degrees.

4. The polymorph of any one of claims 1-3, characterized by having an XRPD pattern
substantially as shown in FIG. 1A or FIG. 12.

5. The polymorph of any one of claims 1-4, characterized by having a DSC graph
substantially as shown in FIG. 1B.

6. The polymorph of any one of claims 1-5, characterized by having a melting

endotherm onset at about 192 °C as determined by DSC.

7. The polymorph of any one of claims 1-6, characterized by having a TGA graph
substantially as shown in FIG. 1B.

8. The polymorph of any one of claims 1-7, characterized by having a GVS graph
substantially as shown in FIG. 1C.

0. The polymorph of claim 1, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 11.6+0.2, 13.0+£0.2, 17.440.2, 18.9+0.2, and 22.3+0.2 degrees.

10. The polymorph of claim 1 or 9, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 11.6+0.2, 13.0+0.2, 13.240.2, 16.6+0.2, 17.4+0.2, 18.9+0.2,
20.740.2, 22.340.2, 25.5+£0.2, and 27.1+£0.2 degrees.

11. The polymorph of any one of claims 1, 9, and 10, characterized by having an XRPD
pattern substantially as shown in FIG. 2A.

12. The polymorph of any one of claims 1 and 9-11, characterized by having a DSC graph
substantially as shown in FIG. 2B.

13. The polymorph of any one of claims 1 and 9-12, characterized by having a melting

endotherm onset at about 191 °C as determined by DSC.
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14. The polymorph of any one of claims 1 and 9-13, characterized by having a TGA
graph substantially as shown in FIG. 2B.

15. The polymorph of any one of claims 1 and 9-14, characterized by having a GVS
graph substantially as shown in FIG. 2C.

16. The polymorph of claim 1, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 7.6+0.2, 15.1+0.2, 18.14£0.2, 21.3+0.2, and 26.8+0.2 degrees.

17. The polymorph of claim 1 or 16, characterized by having an XRPD pattern
comprising peaks at angles 2-theta of 7.6+0.2, 15.1+0.2, 18.1+0.2, 18.6+0.2, 19.440.2,
20.0+0.2, 21.340.2, 23.8+0.2, 25.1+0.2, and 26.8+0.2 degrees.

18. The polymorph of any one of claims 1, 16, and 17, characterized by having an XRPD

pattern substantially as shown in FIG. 3A.

19. The polymorph of any one of claims 1 and 16-18, characterized by having a DSC
graph substantially as shown in FIG. 3B.

20. The polymorph of any one of claims 1 and 16-19, characterized by having a broad
endotherm with onset at about 75°C and/or a melting endotherm onset at about 193 °C as

determined by DSC.

21. The polymorph of any one of claims 1 and 16-20, characterized by having a TGA
graph substantially as shown in FIG. 3B.

22. The polymorph of any one of claims 1 and 16-21, characterized by having a weight
loss of about 23.8% w/w below 120°C as determined by TGA.

23. The polymorph of claim 1, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 16.4+0.2, 17.0+£0.2, 18.1+0.2, 21.8+0.2, and 22.4+0.2 degrees.

24. The polymorph of claim 1 or 23, characterized by having an XRPD pattern
comprising peaks at angles 2-theta of 14.4+0.2, 16.440.2, 17.0+0.2, 18.14+0.2, 18.6+0.2,
21.8+0.2,22.4+0.2, 23.8+0.2, 25.840.2, and 31.7+0.2 degrees.

25. The polymorph of any one of claims 1, 23, and 24, characterized by having an XRPD

pattern substantially as shown in FIG. 4.

26. The polymorph of claim 1, characterized by having an XRPD pattern comprising
peaks at angles 2-theta of 17.8+0.2, 23.6+0.2, 23.7+0.2, 24.24+0.2, and 25.2+0.2 degrees.
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27. The polymorph of claim 1 or 26, characterized by having an XRPD pattern
comprising peaks at angles 2-theta of 5.940.2, 13.6+0.2, 16.6+0.2, 17.840.2, 18.4+0.2,
23.6+0.2, 23.7+0.2, 24.2+0.2, 25.240.2, and 26.5+0.2 degrees.

28. The polymorph of any one of claims 1, 26, and 27, characterized by having an XRPD

pattern substantially as shown in FIG. SA.

29. The polymorph of any one of claims 1 and 26-28, characterized by having a DSC
graph substantially as shown in FIG. 5B.

30. The polymorph of any one of claims 1 and 26-29, characterized by having a melting
endotherm onset at about 190 °C as determined by DSC.

31. The polymorph of any one of claims 1 and 26-30, characterized by having a TGA
graph substantially as shown in FIG. 5B.

32. The polymorph of any one of claims 1 and 26-31, characterized by having a GVS
graph substantially as shown in FIG. 5C.

33. A composition comprising a polymorph of any one of claims 1-32 and a

pharmaceutically acceptable carrier.
34. A method of preparing the polymorph of any one of claims 2-8, comprising:

(a) mixing 1-(2-((((trans)-3-fluoro-1-(3-fluoropyridin-2-
ylcyclobutyl)methyl)amino)pyrimidin-5-yl)- 1H-pyrrole-3-carboxamide with a solvent,
wherein the solvent is selected from the group consisting of toluene, anisole, heptane, tert-
butyl methyl ether (TBME), methyl isobutyl ketone (MIBK), methyl ethyl ketone (MEK),
ethanol, acetonitrile, methanol, butyl acetate (BuOAc), isopropyl acetate (IPAc), 1-butanol,
1-propanol, 2-propanol, methylene dichloride (DCM), water, ethanol/5% water, and
isopropyl alcohol (IPA)/5% water; and

(b) subjecting the mixture generated in step (a) to heat/cool cycles.

35. The method of claim 34, wherein the heat/cool cycles comprises cycles between room

temperature and about 50°C, wherein the duration of each condition is about four hours.
36. A method of preparing the polymorph of any one of claims 9-15, comprising:

(a) mixing polymorphic Form I of 1-(2-((((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)amino)pyrimidin-5-yl)-1H-pyrrole-3-carboxamide with a solvent,

wherein the solvent is THF/5% water (v/v); and
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(b) evaporating the mixture of step (a).
37. A method of preparing the polymorph of any one of claims 16-22, comprising:

(a) mixing Form I of 1-(2-((((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)amino)pyrimidin-5-yl)- 1H-pyrrole-3-carboxamide with a solvent,

wherein the solvent is dioxane/5% water at a temperature of about 50°C; and
(b) evaporating the mixture of step (a).
38. A method of preparing the polymorph of any one of claims 23-25, comprising:

(a) mixing polymorphic Form I of 1-(2-((((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)amino)pyrimidin-5-yl)-1H-pyrrole-3-carboxamide with THF at a

temperature of about 40°C, thereby generating a solid; and

(b) heating the solid generated in step (a).

39. A method of preparing the polymorph of any one of claims 26-32, comprising:
(a) mixing polymorphic Form I of 1-(2-((((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)amino)pyrimidin-5-yl)-1H-pyrrole-3-carboxamide with aqueous 1-
propanol, ethanol, denatured ethanol or aqueous denatured ethanol; and

(b) slurring the mixture of step (a).

40. A method of treating a disease associated with neuromuscular or non-neuromuscular
dysfunction, muscular weakness, and/or muscle fatigue in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of the polymorph

of any one of claims 1-32 or the composition of claim 33.

41. The method of claim 40, wherein the disease is Amyotrophic Lateral Sclerosis (ALS),
Spinal Muscular Atrophy (SMA), mobility limitation, Chronic Obstructive Pulmonary

Disease (COPD), or myasthenia gravis.

42, A kit comprising a therapeutically effective amount of the polymorph of any one of

claims 1-32 or the composition of claim 33.



