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WHAT IS CLAIMED IS: 

 

1. A salt which is N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-

f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3,4-

tetrahydropyrimidine-5-carboxamide maleic acid salt. 

 

2. The salt of claim 1 that is a 1:1 stoichiometric ratio of N-(4-(4-Amino-7-(1-

isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-

(pyridin-2-yl)-1,2,3,4-tetrahydropyrimidine-5-carboxamide to maleic acid. 

 

3. The salt of claim 1 that is crystalline; or substantially isolated. 

 

4. The salt of claim 1 characterized by a DSC thermogram having an endothermic peak 

at about 211 °C, or having: 

(a) a DSC thermogram substantially as shown in Figure 2, or 

(b) a TGA thermogram substantially as shown in Figure 3. 

 

5. The salt of claim 1 having:  

(a) at least one XRPD peak, in terms of 2-theta, selected from about 4.3°, about 

8.4°, about 12.6°, about 13.2°, and about 18.5°; or 

(b) at least two XRPD peaks, in terms of 2-theta, selected from about 4.3°, about 

8.4°, about 12.6°, about 13.2°, and about 18.5°; or 

(c) at least three XRPD peaks, in terms of 2-theta, selected from about 4.3°, about 

8.4°, about 12.6°, about 13.2°, and about 18.5°; or 

(d) at least four XRPD peaks, in terms of 2-theta, selected from about 4.3°, about 

8.4°, about 12.6°, about 13.2°, and about 18.5°; or 

(e) an XRPD profile substantially as shown in Figure 1. 

 

6. The salt of claim 1 comprising the following XRPD peaks, in terms of 2-theta: about 

4.3°, about 8.4°, about 12.6°, about 13.2°, and about 18.5°.   

 

7. A salt which is N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-

f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-

carboxamide hemi-sulfuric acid salt. 
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8. The salt of claim 7 that is a 1:0.5 stoichiometric ratio of N-(4-(4-Amino-7-(1-

isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-

phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide to sulfuric acid. 

 

9. The salt of claim 7 that is crystalline; or substantially isolated. 

 

10. The salt of claim 7 characterized by a DSC thermogram having an endothermic peak 

at about 289.4 °C; or having:  

(a) a DSC thermogram substantially as shown in Figure 11, or 

(b) a TGA thermogram substantially as shown in Figure 12. 

 

11. The salt of claim 7 having:  

(a) at least one XRPD peak, in terms of 2-theta, selected from about 5.3°, about 

8.5°, about 15.3°, about 20.1°, and about 24.9°; or   

(b) at least two XRPD peaks, in terms of 2-theta, selected from about 5.3°, about 

8.5°, about 15.3°, about 20.1°, and about 24.9°; or 

(c) at least three XRPD peaks, in terms of 2-theta, selected from about 5.3°, about 

8.5°, about 15.3°, about 20.1°, and about 24.9°; or 

(d) at least four XRPD peaks, in terms of 2-theta, selected from about 5.3°, about 

8.5°, about 15.3°, about 20.1°, and about 24.9°.; or 

(e) an XRPD profile substantially as shown in Figure 10. 

 

12. The salt of claim 7 comprising the following XRPD peaks, in terms of 2-theta: about 

5.3°, about 8.5°, about 15.3°, about 20.1°, and about 24.9°.   

 

13. A salt selected from: 

N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-

yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

phosphoric acid salt; 

N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-

yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

maleic acid salt; 
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N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-

yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

hydrochloric acid salt; 

N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-

yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

salicylic acid salt; 

N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-

yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

methanesulfonic acid salt; and  

N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-

yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

ethanesulfonic acid salt. 

 

14. A pharmaceutical composition comprising a salt of any one of claims 1 to 13 and a 

pharmaceutically acceptable carrier. 

 

15. A salt of any one of claims 1 to 13 for use in the treatment of cancer in a patient. 

 

16. The salt for use according to claim 15, wherein the cancer is selected from 

hepatocellular cancer, bladder cancer, breast cancer, cervical cancer, colorectal cancer, 

endometrial cancer, gastric cancer, head and neck cancer, kidney cancer, liver cancer, lung 

cancer, ovarian cancer, prostate cancer, esophageal cancer, gall bladder cancer, pancreatic 

cancer, thyroid cancer, skin cancer, leukemia,  multiple myeloma, chronic lymphocytic 

lymphoma, adult T cell leukemia, B-cell lymphoma, acute myelogenous leukemia, Hodgkin’s 

or non-Hodgkin’s lymphoma, Waldenstrom's Macroglubulinemia, hairy cell lymphoma, 

Burkett's lymphoma, glioblastoma, melanoma, and rhabdosarcoma. 

 

17. The salt for use according to claim 15, wherein the cancer is lung cancer, prostate 

cancer, colon cancer, breast cancer, melanoma, renal cell carcinoma, multiple myeloma, 

gastric cancer, or rhabdomyosarcoma. 
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18. A process of preparing the salt of claim 1, comprising reacting a compound of 

Formula I: 

   

 

I 

with maleic acid to form said salt.  

 

19. The process of claim 18, wherein about 1 equivalent of maleic acid is used based on 1 

equivalent of the compound of Formula I.  

 

20. The process of claim 18, wherein said reacting of the compound of Formula I and 

maleic acid is conducted in the presence of a solvent component.  

 

21. The process of claim 20, wherein said solvent component comprises:  

(a) methanol; or 

(b) dichloromethane; or   

(c) methanol and dichloromethane; optionally wherein the process further 

comprises removing a substantial portion of dichloromethane to precipitate 

said salt. 

 

22. The process of claim 20, wherein said process further comprises, prior to said 

reacting, forming a solution of the compound of Formula I in a solvent component.   

 

23. The process of claim 22, wherein the solution is formed by heating a slurry of the 

compound of Formula I in the solvent component to a temperature of from about 45 °C to 

about 55 °C. 
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24. The process of claim 23, wherein said process further comprises stirring said solution; 

and filtering said solution to form a filtrate prior to said reacting of the compound of Formula 

I with maleic acid; optionally wherein said process further comprises adding activated carbon 

and silica gel to the solution after said step of heating said slurry to a temperature of from 

about 45 °C to about 55 °C to form a solution and before said step of stirring said solution. 

 

25. A process of preparing the salt of claim 7, comprising reacting a compound of 

Formula II:  

 

II, 

with sulfuric acid to form said salt.   

 

26. The process of claim 25, wherein about 0.6 equivalents of sulfuric acid is used based 

on 1 equivalent of the compound of Formula II. 

 

27. The process of claim 25 or 26, wherein the process comprises:  

adding the compound of Formula II to a solvent component to form a solution; 

adding sulfuric acid to said solution at room temperature; 

concentrating the solution to form a slurry; 

stirring the slurry at a temperature of from about 60 °C to about 70 °C; and  

cooling the slurry to a temperature of from about 15 °C to about 25 °C to precipitate 

said salt.  
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28. The process of claim 27, wherein the solvent component comprises:  

(a) methanol; or 

(b) dichloromethane; or 

(c) methanol and dichloromethane.  

 

29. The process of claim 27, wherein the sulfuric acid is about 1M in water.  

 

 

30. The process of claim 25, wherein the process comprises preparing  N-(4-(4-Amino-7-

(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-

phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide sulfuric acid salt; optionally  

wherein the process of preparing a salt which is N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-

yl)pyrrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-

tetrahydropyrimidine-5-carboxamide sulfuric acid salt comprises reacting a compound of 

Formula II with about 1 equivalent of sulfuric acid based on 1 equivalent of the compound of 

Formula II. 

 

31. The process of claim 30, wherein the process for preparing N-(4-(4-Amino-7-(1-

isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-

phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide sulfuric acid salt comprises: 

adding the compound of Formula II to a first solvent component at room temperature 

to form a solution; 

heating the solution to a temperature of from about 50 °C to about 60 °C; 

adding sulfuric acid to said solution; and  

removing solvent to precipitate the sulfuric acid salt. 

 

32. The process of claim 31, wherein the first solvent comprises methanol; or  

wherein the sulfuric acid is added as a solution in water. 

 

33. The process of claim 30, further comprising the steps of:  

adding the N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrrolo[1,2-f][1,2,4]triazin-

5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxamide 

sulfuric acid salt to a second solvent component to form a slurry; 

heating the slurry to a temperature of from about 30 °C to about 40 °C;  
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agitating the slurry; and  

collecting the resulting hemi-sulfuric acid salt. 

 

34. The process of claim 33, wherein the second solvent component comprises water.  

 

35. The process of claim 33, further comprising preparing an amorphous form of the 

hemi-sulfuric acid salt, wherein preparing the amorphous form of the hemi-sulfuric acid salt 

comprises the steps of: 

adding the hemi-sulfuric acid salt to a third solvent component at room temperature to 

form a solution; 

filtering the solution; 

concentrating the filtrate; and  

drying the resulting solid resulting in the amorphous hemi-sulfuric acid salt; 

optionally wherein the third solvent component comprises acetone and methanol.  

 

 

 


