SUMMARY

[0004] It has now been found that novel forms of the present disclosure, and compositions
thereof, are useful as inhibitors of one or more protein kinases and exhibit desirable characteristics for
the same. In general, such forms and pharmaceutically acceptable compositions thereof, are useful for

treating or lessening the severity of a variety of diseases or disorders as described in detail herein.

[0004a] In one aspect of the present disclosure, there is provided a solid form Compound 2 comprising

Compound 1 and succinic acid:
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Compound 1 Succinic acid

[0004b] In another aspect of the present disclosure, there is provided a use of an effective amount of
the solid form disclosed herein or a composition thereof, in the manufacture of a medicament for

decreasing the enzymatic activity of Bruton's tyrosine kinase.

[0004c] In a further aspect of the present disclosure, there is provided a use of an effective amount of
the solid form disclosed herein or a composition thereof, in the manufacture of a medicament for

treating a disorder responsive to inhibition of Bruton’s tyrosine kinase.

[0004d] In another aspect of the present disclosure, there is provided a use of an effective amount of
the solid form disclosed herein or a composition thereof, in the manufacture of a medicament for
treating a disorder selected from the group consisting of autoimmune disorders, inflammatory

disorders, cancers, and precancerous conditions.



[0004e] In a further aspect of the present disclosure, there is provided a use of an effective amount of
the solid form disclosed herein or a composition thereof in the manufacture of a medicament for
treating a medical condition, disease, or disorder whose pathology is characterized by abnormal activity

of B-cells.

[0004f] In another aspect of the present disclosure, there is provided a unit dosage form of the solid

form disclosed herein and a pharmaceutically acceptable carrier or excipient.

[0004g] In a further aspect of the present disclosure, there is provided a unit dosage form of Compound

2 comprising Compound 1 and succinic acid:
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Compound 1 Succinic acid

[0004h] In another aspect of the present disclosure, there is provided an oral formulation comprising

the solid form disclosed herein and a pharmaceutically acceptable carrier or excipient.

[0004i] In a further aspect of the present disclosure, there is provided an oral formulation comprising

the unit dosage form disclosed herein and a pharmaceutically acceptable carrier or excipient.

[0004)] In another aspect of the present disclosure, there is provided a kit comprising a unit dosage form

disclosed herein and instructions for administration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Figure 1 shows the XRPD pattern for Compound 2 Form 1.
[0006] Figure 2 shows DSC data for Compound 2 Form 1 (with some Compound 2 Form 2
present).
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[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]

[0015]

Figure 3 shows GVS data for Compound 2 Form 1.

Figure 4 shows TGA data for Compound 2 Form 1.

Figure 5 shows the XRPD pattern for Compound 2 Form 2.
Figure 6 shows DSC data for Compound 2 Form 2.

Figure 7 shows GVS data for Compound 2 Form 2.

Figure 8 shows TGA data for Compound 2 Form 2.

Figure 9 shows a 'H NMR spectrum for Compound 2 Form 2.
Figure 10 shows a vapor diffusion experiment set up.

Figure 11 shows the effects of a Cys481Ser mutation on the activity of covalent BTK

inhibitors and the free base of Compound 2.

[0016]

Figure 12 shows mean Compound 1 plasma concentration vs. time in a single-dose

human study administering Compound 2.

[0017]

Figure 13 shows percent BTK inhibition vs. time in a single-dose human study

administering Compound 2.
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CLAIMS

We claim:

1. A solid form Compound 2 comprising Compound 1 and succinic acid:
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Compound 1 Succinic acid

2. The solid form according to claim 1, wherein said solid form is a crystalline solid.

3. The solid form according to claim 2, wherein said crystalline solid is substantially free of

amorphous Compound 2.
4. The solid form according to claim 1, wherein said solid form is substantially free of impurities.
5. The solid form according to claim 2, wherein said solid form is Form 1.

6. The solid form according to claim 2 or 5, having one or more peaks in its X-ray powder
diffraction pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91,
about 18.14, about 20.12, or about 24.73 degrees 2-theta.
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7. The solid form according to claim 6, having at least two peaks in its X-ray powder diffraction
pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91, about
18.14, about 20.12, or about 24.73 degrees 2-theta.

8. The solid form according to claim 6, having at least three peaks in its X-ray powder diffraction
pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91, about
18.14, about 20.12, or about 24.73 degrees 2-theta.

9. The solid form according to claim 6, having at least four peaks in its X-ray powder diffraction
pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91, about
18.14, about 20.12, or about 24.73 degrees 2-theta.

10. The solid form according to claim 6, having at least five peaks in its X-ray powder diffraction
pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91, about
18.14, about 20.12, or about 24.73 degrees 2-theta.

11. The solid form according to claim 6, having at least six peaks in its X-ray powder diffraction
pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91, about
18.14, about 20.12, or about 24.73 degrees 2-theta.

12. The solid form according to claim 6, having at least seven peaks in its X-ray powder
diffraction pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91,
about 18.14, about 20.12, or about 24.73 degrees 2-theta.

13. The solid form according to claim 6, having all eight peaks in its X-ray powder diffraction
pattern selected from those at about 5.33, about 7.59, about 9.75, about 13.69, about 17.91, about
18.14, about 20.12, or about 24.73 degrees 2-theta.
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14. The solid form according to claim 5, having a XRPD substantially similar to that depicted in

Figure 1.

15. The solid form according to claim 2, wherein said compound is Form 2.

16. The solid form according to claim 2 or 15, having one or more peaks in its X-ray powder
diffraction pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53,

about 18.13, or about 20.07 degrees 2-theta.

17. The solid form according to claim 16, having at least two peaks in its X-ray powder
diffraction pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53,

about 18.13, or about 20.07 degrees 2-theta.

18. The solid form according to claim 16, having at least three peaks in its X-ray powder
diffraction pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53,
about 18.13, or about 20.07 degrees 2-theta.

19. The solid form according to claim 16, having at least four peaks in its X-ray powder
diffraction pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53,

about 18.13, or about 20.07 degrees 2-theta.

20. The solid form according to claim 16, having at least five peaks in its X-ray powder diffraction
pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53, about
18.13, or about 20.07 degrees 2-theta.
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21. The solid form according to claim 16, having at least six peaks in its X-ray powder diffraction
pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53, about
18.13, or about 20.07 degrees 2-theta.

22. The solid form according to claim 16, having all seven peaks in its X-ray powder diffraction
pattern selected from those at about 6.76, about 8.77, about 9.06, about 12.00, about 13.53, about
18.13, or about 20.07 degrees 2-theta.

23. The solid form according to claim 15, having a XRPD substantially similar to that depicted in

Figure 5.

24. The solid form of claim 1, wherein said solid form is an amorphous solid form.

25. The solid form according to claim 24, wherein said solid form is substantially free of

crystalline Compound 2.

26. The compound according to claim 24, wherein said solid form is substantially free of

impurities.

27. A composition comprising the solid form according to any one of claims 1-26 and a

pharmaceutically acceptable carrier or excipient.

28. Use of an effective amount of the solid form of any one of claims 1-26 or a composition
thereof, in the manufacture of a medicament for decreasing the enzymatic activity of Bruton's tyrosine

kinase.

61



29. Use of an effective amount of the solid form of any one of claims 1-26 or a composition
thereof, in the manufacture of a medicament for treating a disorder responsive to inhibition of Bruton’s

tyrosine kinase.

30. Use of an effective amount of the solid form of any one of claims 1-26 or a composition

thereof, in the manufacture of a medicament for treating a disorder selected from the group consisting

of autoimmune disorders, inflammatory disorders, cancers, and precancerous conditions.

31. The use according to claim 29 or 30, wherein the disorder is selected from rheumatoid

arthritis, systemic lupus erythematosus, atopic dermatitis, leukemias and lymphomas.

32. The use according to claim 29 or 30, wherein the disorder is acute myeloid leukemia.

33. The use according to claim 29 or 30, wherein the disorder is a B-cell malignancy.

34. The use according to claim 33, wherein the B-cell malignancy is chronic lymphocytic

leukemia.

35. The use of claim 33, wherein the B-cell malignancy is Waldenstrom’s macroglobulinemia or

mantle cell lymphoma.
36. Use of an effective amount of the solid form of any one of claims 1-26 or a composition
thereof in the manufacture of a medicament for treating a medical condition, disease, or disorder

whose pathology is characterized by abnormal activity of B-cells.

37. The use of any one of claims 28-36, wherein the effective amount of a solid form or a

composition thereof is about 50 mg to about 300 mg.

38. The use of any one of claims 28-36, wherein the effective amount of a solid form or a

composition thereof is about 25 mg to about 300 mg.
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39. The use of claim 37, wherein the effective amount of a solid form or a composition thereof

is about 25 mg, about 50 mg, about 100 mg, about 200 mg, or about 300 mg.
40. A unit dosage form of the solid form according to any one of claims 1-26 and a
pharmaceutically acceptable carrier or excipient.

41. A unit dosage form of Compound 2 comprising Compound 1 and succinic acid:
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42. The unit dosage form of claim 40 or 41, comprising an amount of Compound 2 that is about

50 mg to about 300 mg.

43. The unit dosage form of claim 40 or 41, comprising an amount of Compound 2 is about 50

mg, about 100 mg, about 200 mg, or about 300 mg.

44. The unit dosage form of claim 40 or 41, comprising an amount of Compound 2 that is about

25 mg to about 300 mg.

45. The unit dosage form of claim 40 or 41, comprising an amount of Compound 2 is about 25

mg, about 50 mg, about 100 mg, about 200 mg, or about 300 mg.

46. The unit dosage form of any one of claims 40-45, wherein the unit dosage form further

comprises a pharmaceutically acceptable carrier or excipient.
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47. An oral formulation comprising the solid form according to any one of claims 1-26 and a

pharmaceutically acceptable carrier or excipient.

48. The oral formulation of claim 47, comprising an amount of Compound 2 that is about 50 mg

to about 300 mg.

49. The oral formulation of claim 48, comprising an amount of Compound 2 that is about 50 mg,

about 100 mg, about 200 mg, or about 300 mg.

50. The oral formulation of claim 47, comprising an amount of Compound 2 that is about 25 mg

to about 300 mg.

51. The oral formulation of claim 48, comprising an amount of Compound 2 that is about 25 mg,

about 50 mg, about 100 mg, about 200 mg, or about 300 mg.

52. An oral formulation comprising the unit dosage form according to any one of claims 40-46

and a pharmaceutically acceptable carrier or excipient.

53. A kit comprising a unit dosage form of claims 40-46 and instructions for administration.
54. A kit of claim 53, further comprising prescribing information.
55. A kit of claim 53, wherein the kit comprises multiple unit doses.
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