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In one aspect, the present disclosure refers to a solid form of (R)-6-(2-fluorophenyl)-N-(3-(2-(2-

methoxyethylamino)ethyl)phenyl)-5,6-dihydrobenzo[h]quinazolin-2-amine dihydrochloride 

(Compound A), selected from the group consisting of: 

a Form D polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 14.9, 23.1, and 23.8 °2� using Cu Kα radiation, or 5 

characterized by an endothermic event with an onset between approximately 110°C and 

approximately 123°C as measured by DTA or DSC; 

a Form G polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 9.0, 9.6, and 24.2 °2� using Cu Kα radiation, or 

characterized by an endothermic event with an onset between approximately 108°C and 10 

approximately 125°C as measured by DTA; 

a Form A polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 12.0, 14.8, and 20.8 °2� using Cu Kα radiation, or 

characterized by endothermic events with onsets at between approximately 40°C and 

approximately 49°C, between approximately 72°C and approximately 74°C, and between 15 

approximately 143°C and approximately 149°C as measured by DTA or DSC; 

a Form C polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 8.9, 20.2, and 20.9 °2� using Cu Kα radiation, or 

characterized by an endothermic event with an onset at approximately 152°C as measured by 

DSC; 20 

a Form F polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 11.1, 17.9, and 28.2 °2� using Cu Kα radiation, or 

characterized by endothermic events with onsets at approximately 51°C and approximately 

133°C as measured by DTA; 

a Form B solid form of Compound A characterized by an X-ray powder diffraction 25 

pattern comprising peaks at approximately 5.2, 9.3, and 10.6 °2� using Cu Kα radiation, or 

characterized by an endothermic event with an onset at approximately 158°C as measured by 

DSC; 

a Form E polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 10.4, 12.4, and 23.7 °2� using Cu Kα radiation; and 30 

an amorphous form of Compound A characterized by a glass transition temperature at 

approximately 102oC, or characterized by an endothermic event with an onset at approximately 

98 °C as measured by DSC.
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In one example, the present application provides an amorphous form of Compound A.  In 

one example, the amorphous form is characterized an X-ray powder diffraction pattern 

substantially similar to that set forth in Figure 1.  In one example, the amorphous form is 

characterized by a glass transition temperature at approximately 102
o
C.  In one example, the 

amorphous form is characterized by an endothermic event with onset at approximately 98°C as 5 

measured by DSC.  In one example, the amorphous form is characterized by a DSC thermogram 

substantially similar to that set forth in Figure 2. 

In one example, the present application provides crystalline forms of Compound A.  In 

one example, the present application provides polymorphs of Compound A. 

In one example, the present application provides a Form A polymorph of Compound A 10 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 12.0, 

14.8, and 20.8 °2� using Cu Kα radiation.  In one example, the Form A polymorph is 

characterized by an X-ray powder diffraction pattern substantially similar to that set forth in 

Figure 4A, 4B, or 4C. 

In one example, the present application provides a Form A polymorph of Compound A 15 

characterized by endothermic events with onset at between approximately 40°C and 

approximately 49°C, between approximately 72°C and approximately 74°C, and between 

approximately 143°C and approximately 149°C as measured by DTA or DSC.  In one example, 

the Form A polymorph is characterized by a DTA thermogram substantially similar to that set 

forth in Figure 6A or a DSC thermogram substantially similar to that set forth in Figure 6B. 20 

In one example, the present application provides a Form E polymorph of Compound A 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 10.4, 

12.4, and 23.7 °2� using Cu Kα radiation.  In one example, the Form E polymorph is 

characterized by an X-ray powder diffraction pattern substantially similar to that set forth in 

Figure 8. 25 

In one example, the present application provides a Form C polymorph of Compound A 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 8.9, 

20.2, and 20.9 °2� using Cu Kα radiation.  In one example, the Form C polymorph is 

characterized by an X-ray powder diffraction pattern substantially similar to that set forth in 

Figure 10. 30 
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In one example, the present application provides a Form C polymorph of Compound A 

characterized by an endothermic event with onset at approximately 152°C as measured by DSC.  

In one example, the Form C polymorph is characterized by a DSC thermogram substantially 

similar to that set forth in Figure 11. 

In one example, the present application provides a Form D polymorph of Compound A 5 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 14.9, 

23.1, and 23.8 °2� using Cu Kα radiation.  In one example, the Form D polymorph is 

characterized by an X-ray powder diffraction pattern substantially similar to that set forth in 

Figure 13A, 13B, or 13C. 

In one example, the present application provides a Form D polymorph of Compound A 10 

characterized by an endothermic event with onset between approximately 110°C and 

approximately 123°C as measured by DTA or DSC.  In one example, the Form D polymorph is 

characterized by a DTA thermogram substantially similar to that set forth in any one of Figures 

16A, 16B, 16C, and 16D. 

In another aspect, the present disclosure refers to a Form D polymorph of (R)-6-(2-15 

fluorophenyl)-N-(3-(2-(2-methoxyethylamino)ethyl)phenyl)-5,6-dihydrobenzo[h]quinazolin-2-

amine dihydrochloride, characterized by an X-ray powder diffraction pattern comprising peaks at 

approximately 14.9, 23.1, and 23.8 °2� using Cu Kα radiation, or characterized by an 

endothermic event with an onset between approximately 110°C and approximately 123°C as 

measured by DTA or DSC. 20 

In one example, the present application provides a Form F polymorph of Compound A 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 11.1, 

17.9, and 28.2 °2� using Cu Kα radiation.  In one example, the Form F polymorph is 

characterized by an X-ray powder diffraction pattern substantially similar to that set forth in 

Figure 17A or 17B. 25 

In one example, the present application provides a Form F polymorph of Compound A 

characterized by endothermic events with onset at approximately 51°C and approximately 133°C 

as measured by DTA or DSC.  In one example, the Form F polymorph is characterized by a DTA 

thermogram substantially similar to that set forth in Figure 18. 

In one example, the present application provides a Form G polymorph of Compound A 30 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 9.0, 9.6, 

and 24.2 °2� using Cu Kα radiation.  In one example, the Form G polymorph is characterized by 

an X-ray powder diffraction pattern substantially similar to that set forth in Figure 20A, 20B, or 

20C. 

In one example, the present application provides a Form G polymorph of Compound A 35 

characterized by an endothermic event with onset between approximately 108°C and 

approximately 125°C as measured by DTA.  In one example, the Form G polymorph is  
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characterized by a DTA thermogram substantially similar to that set forth in any one of Figures 

21A, 21B, 21C, and 21D. 

In one example, the present application provides a Form B solid form of Compound A 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 5.2, 9.3, 

and 10.6 °2� using Cu Kα radiation.  In one example, the Form B solid form is characterized by 5 

an X-ray powder diffraction pattern substantially similar to that set forth in Figure 25.  In one 

example, the Form B solid form is partially crystalline and partially amorphous. 

In one example, the present application provides a Form B solid form of Compound A 

characterized by an endothermic event with onset at approximately 158°C as measured by DSC.  

In one example, the Form B solid form is characterized by a DSC thermogram substantially 10 

similar to that set forth in Figure 26. 

The present application also provides a pharmaceuitcal composition comprising any one 

of the solid forms of Compound A (e.g., any of Forms A, C, D, E, F, and G, solid Form B, and 

the amorphous form) as described herein, and a pharmaceutically acceptable carrier or excipient. 

 The present application also provides a method of treating a cell proliferative disorder, 15 

comprising administering, to a subject in need thereof, a therapeutically effective amount of a 

composition comprising any one of the solid forms of Compound A as described herein. 

The present application also provides a solid form of Compound A as described herein 

for use in the manufacture of a medicament for treating a cell proliferative disorder in a subject 

in need thereof. 20 

The present application also provides use of a solid form of Compound A as described 

herein in treating a cell proliferative disorder in a subject in need thereof. 

 Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this disclosure 

belongs.  In the specification, the singular forms also include the plural unless the context clearly 25 

dictates otherwise.  Although methods and materials similar or equivalent to those described 

herein can be used in the practice or testing of the present application, suitable methods and 

materials are described below.  All publications, patent applications, patents, and other 

references mentioned herein are incorporated by reference.  The references cited herein are not 

admitted to be prior art to the present application.  In the case of conflict, the present  30 
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CLAIMS 

1. A solid form of (R)-6-(2-fluorophenyl)-N-(3-(2-(2-methoxyethylamino)ethyl)phenyl)-

5,6-dihydrobenzo[h]quinazolin-2-amine dihydrochloride (Compound A), selected from the 

group consisting of: 

a Form D polymorph of Compound A characterized by an X-ray powder diffraction 5 

pattern comprising peaks at approximately 14.9, 23.1, and 23.8 °2� using Cu Kα radiation, or 

characterized by an endothermic event with an onset between approximately 110°C and 

approximately 123°C as measured by DTA or DSC; 

a Form G polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 9.0, 9.6, and 24.2 °2� using Cu Kα radiation, or 10 

characterized by an endothermic event with an onset between approximately 108°C and 

approximately 125°C as measured by DTA; 

a Form A polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 12.0, 14.8, and 20.8 °2� using Cu Kα radiation, or 

characterized by endothermic events with onsets at between approximately 40°C and 15 

approximately 49°C, between approximately 72°C and approximately 74°C, and between 

approximately 143°C and approximately 149°C as measured by DTA or DSC; 

a Form C polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 8.9, 20.2, and 20.9 °2� using Cu Kα radiation, or 

characterized by an endothermic event with an onset at approximately 152°C as measured by 20 

DSC; 

a Form F polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 11.1, 17.9, and 28.2 °2� using Cu Kα radiation, or 

characterized by endothermic events with onsets at approximately 51°C and approximately 

133°C as measured by DTA; 25 

a Form B solid form of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 5.2, 9.3, and 10.6 °2� using Cu Kα radiation, or 

characterized by an endothermic event with an onset at approximately 158°C as measured by 

DSC; 
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a Form E polymorph of Compound A characterized by an X-ray powder diffraction 

pattern comprising peaks at approximately 10.4, 12.4, and 23.7 °2� using Cu Kα radiation; and 

an amorphous form of Compound A characterized by a glass transition temperature at 

approximately 102oC, or characterized by an endothermic event with an onset at approximately 

98 °C as measured by DSC. 5 

 

2. The Form D polymorph of claim 1, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 10.6, 14.9, 23.1, 23.8, and 24.8 °2� using Cu Kα radiation. 

 

3. The Form D polymorph of claim 1, characterized by an X-ray powder diffraction pattern 10 

substantially similar to that set forth in FIG. 13A, 13B, or 13C. 

 

4. The Form D polymorph of claim 1, characterized by a DTA thermogram substantially 

similar to that set forth in any one of FIGS. 16A, 16B, 16C, and 16D. 

 15 

5. The solid form of claim 1, wherein the solid form is the Form G polymorph. 

 

6. The Form G polymorph of claim 5, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 9.0, 9.6, 13.1, 18.3, 19.1, and 24.2 °2� using Cu Kα 

radiation. 20 

 

7. The Form G polymorph of claim 5, characterized by an X-ray powder diffraction pattern 

substantially similar to that set forth in FIG. 20A, 20B, or 20C. 

 

8. The Form G polymorph of claim 5, characterized by a DTA thermogram substantially 25 

similar to that set forth in any one of FIGS.  21A, 21B, 21C, and 21D. 

 

9. The solid form of claim 1, wherein the solid form is the Form A polymorph. 

 

10. The Form A polymorph of claim 9, characterized by an X-ray powder diffraction pattern 30 

comprising peaks at approximately 7.0, 12.0, 14.8, 20.8, and 22.3 °2� using Cu Kα radiation. 
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11. The Form A polymorph of claim 9, characterized by an X-ray powder diffraction pattern 

substantially similar to that set forth in FIG. 4A, 4B, or 4C. 

 

12. The Form A polymorph of claim 9, characterized by a DTA thermogram substantially 5 

similar to that set forth in FIG. 6A or a DSC thermogram substantially similar to that set forth in 

FIG. 6B. 

 

13. The solid form of claim 1, wherein the solid form is the Form C polymorph. 

 10 

14. The Form C polymorph of claim 13, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 6.9, 8.9, 11.5, 15.6, 20.2, and 20.9 °2� using Cu Kα 

radiation. 

 

15. The Form C polymorph of claim 13, characterized by an X-ray powder diffraction pattern 15 

substantially similar to that set forth in FIG. 10. 

 

16. The Form C polymorph of claim 13, characterized by a DSC thermogram substantially 

similar to that set forth in FIG. 11. 

 20 

17. The solid form of claim 1, wherein the solid form is the Form F polymorph. 

 

18. The Form F polymorph of claim 17, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 4.7, 8.8, 11.1, 12.4, 17.9, and 28.2 °2� using Cu Kα 

radiation. 25 

 

19. The Form F polymorph of claim 17, characterized by an X-ray powder diffraction pattern 

substantially similar to that set forth in FIG. 17A or 17B. 

 

20. The Form F polymorph of claim 17, characterized by a DTA thermogram substantially 30 

similar to that set forth in FIG. 18. 
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21. The solid form of claim 1, wherein the solid form is the Form B solid form. 

 

22. The Form B solid form of claim 21, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 5.2, 9.3, 10.6, 12.3, 16.2, 19.4, and 20.0 °2� using Cu Kα 5 

radiation. 

 

23. The Form B solid form of claim 21, characterized by an X-ray powder diffraction pattern 

substantially similar to that set forth in FIG. 25. 

 10 

24. The Form B solid form of claim 21, characterized by a DSC thermogram substantially 

similar to that set forth in FIG. 26. 

 

25. The solid form of claim 1, wherein the solid form is the Form E polymorph. 

 15 

26. The Form E polymorph of claim 25, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 10.4, 12.4, 17.4, 23.7, 25.5, and 27.4 °2� using Cu Kα 

radiation. 

 

27. The Form E polymorph of claim 25, characterized by an X-ray powder diffraction pattern 20 

substantially similar to that set forth in FIG. 8. 

 

28. A Form D polymorph of (R)-6-(2-fluorophenyl)-N-(3-(2-(2-

methoxyethylamino)ethyl)phenyl)-5,6-dihydrobenzo[h]quinazolin-2-amine dihydrochloride, 

characterized by an X-ray powder diffraction pattern comprising peaks at approximately 14.9, 25 

23.1, and 23.8 °2� using Cu Kα radiation, or characterized by an endothermic event with an 

onset between approximately 110°C and approximately 123°C as measured by DTA or DSC. 

 

29. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 14.9, 23.1, and 23.8 °2� using Cu Kα radiation. 30 
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30. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 10.6, 14.9, 23.1, 23.8, and 24.8 °2� using Cu Kα radiation. 

 

31. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 10.6, 13.9, 14.9, 21.8, 22.3, 23.1, 23.8, and 24.8 °2� using Cu 5 

Kα radiation. 

 

32. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 

comprising peaks at approximately 10.6, 13.9, 14.9, 21.8, 22.3, 23.1, 23.8, 24.8, 25.3, 28.1, and 

28.7 °2� using Cu Kα radiation. 10 

 

33. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 

substantially similar to that set forth in FIG. 13A. 

 

34. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 15 

substantially similar to that set forth in FIG. 13B. 

 

35. The Form D polymorph of claim 28, characterized by an X-ray powder diffraction pattern 

substantially similar to that set forth in FIG. 13C. 

 20 

36. The Form D polymorph of claim 28, characterized by a DTA thermogram substantially 

similar to that set forth in FIG. 16A. 

 

37. The Form D polymorph of claim 28, characterized by a DTA thermogram substantially 

similar to that set forth in FIG. 16B. 25 

 

38. The Form D polymorph of claim 28, characterized by a DTA thermogram substantially 

similar to that set forth in FIG. 16C. 

 

39. The Form D polymorph of claim 28, characterized by a DTA thermogram substantially 30 

similar to that set forth in FIG. 16D. 
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