[005] The disclosure describes a solid form of Compound I, as well as methods for
making the disclosed solid form of Compound I, intermediates used in its manufacture,
pharmaceutical compositions comprising crystalline forms of Compound |, and methods for
using such forms and pharmaceutical compositions in the treatment of diseases mediated by

BET proteins. In one aspect, the present disclosure refers to a process of preparing

crystalline Compound |, Form VII (Compound |) comprising
precipitating Form VIl from a solution comprising Compound | and ethanol, t-

butylmethylether (MTBE), or a mixture thereof. In another aspect, the present disclosure
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(Compound F) with methylamine. In yet another aspect, the

present disclosure refers to a solid form of a Compound having the formula:

N
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N N (Compound 1), wherein the solid form is crystalline. In a further
aspect, the present disclosure refers to a pharmaceutical composition comprising the solid
form disclosed herein and at least one pharmaceutically acceptable carrier. In another
aspect, the present disclosure refers to the use of the solid form or the pharmaceutical
composition disclosed herein in the manufacture of a medicament for treating a cancer. In
yet another aspect, the present disclosure refers to the use of the solid form disclosed
herein in the manufacture of a medicament for treating an inflammatory disease. In a
further aspect, the present disclosure refers to the use of the solid form disclosed herein in
the manufacture of a medicament for treating a cardiovascular disease. The details of one or

more embodiments are set forth in the description below. Other features, objectives, and

advantages will be apparent from the description and from the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[006] FIG. 1 shows an X-ray powder diffractogram (XRPD) of Compound | — Form
VII.
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[007] FIG. 2 shows a differential scanning calorimeter (DSC) curve of Compound | —
Form VII.
[008] FIG. 3 shows a thermogravimetric analysis (TGA) of Compound | — Form VII.

[009] FIG. 4 shows an infrared spectrum (IR) of Compound | — Form VL.

DETAILED DESCRIPTION

[0010] The disclosure provides a process of preparing Compound | that is suitable
for scale up and manufacturing on large scale. A process of preparing Compound | is
described in WO 2015/002754, which herein is incorporated by reference in its entirety, and
particularly for its description of Compound | and its synthesis. In comparison to the
synthesis described in WO 2015/002754, the process provided herein has certain
advantages that make it suitable for scale-up of the preferred polymorphic form of
Compound | (Form VII). For example, the process described herein uses less hazardous
reagents, lower reaction temperatures, reagents better suited for scale-up, simplified work-
up procedures, and streamlined isolation of intermediates by elimination of purification by
column chromatography. All of these factors result in a manufacturing process that is better
than prior methods in efficiency and quality, reduced environmental footprint, and reduced

cost.
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Claims

1. A process of preparing crystalline Compound |, Form VII:

(Compound I)
comprising precipitating Form VIl from a solution comprising Compound | and
ethanol, t-butylmethylether (MTBE), or a mixture thereof.

2. The process of claim 1, wherein the precipitation is carried out by
1) cooling the ethanol solution of Compound I;

2) adding seed crystals of Compound I, Form VII to the solution;

(

(2)

(3) stirring the mixture for about 10 h;

(4) cooling the mixture further and adding MTBE; and
(5)

5) stirring for about 3-5 h to precipitate Compound |, Form VII.

3. A process of preparing Compound |

Compound |
comprising steps (a)-(d):
(a) reacting

HoN- N (Compound C),

N= /Or
| B
(Compound G)

with Compound G:

to produce Compound D:
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Compound D;
(b) reacting Compound D:

i

H,N

(Compound D)
with a first reagent to produce Compound E:

(Compound E);
(c)

(Compound E)
with a chlorination agent to produce Compound F:

(Compound F); and
(d)

(Compound F)

with methylamine.
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4. The process of claim 3, wherein step (a) is performed in the presence of a
transition metal catalyst and a base.

5. The process of claim 4, wherein the transition metal catalyst is a palladium
catalyst.

6. The process of claim 4, wherein the base is an alkali metal carbonate.

7. The process of claim 3, wherein the first reagent in step (b) is

carbonyldiimidazole (CDI), and step (b) is performed in a solvent.

8. The process of claim 7, wherein the solvent is an aprotic solvent.

9. The process of claim 7, wherein step (b) comprises addition of water to the

reaction mixture and precipitation of Compound E.

10.  The process of claim 3, wherein step (c) is performed in the presence of a
base.

11.  The process of claim 10, further comprising co-distillation with ethyl acetate
prior to quenching the reaction with NaHCOs solution.

12.  The process of claim 10, wherein Compound F is isolated by crystallization
from an ethyl acetate / n-heptane mixture.

13.  The process of claim 3, wherein step (d) is performed at 20-30 °C.
14.  The process of claim 3, wherein step (d) further comprises a reaction work-up,
comprising dissolving the crude product in an aqueous HCI solution and washing

with a non-polar solvent, followed by neutralization with aqueous NaOH solution.

15.  The process of claim 3, wherein step (d) further comprises removal of any
remaining HCI, comprising dissolving the dried material in ethanol, treatment with a
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solution of sodium hydroxide in ethanol, followed by addition of water to precipitate
the product.

16.  The process of claim 3, wherein Compound C is prepared by
(e)  reacting Compound B:

©\¢N N Br

—

HN- N (Compound B)

with NaBHza in a solvent.

17.  The process of claim 16, where in the solvent is an alcohol.

18.  The process of claim 16, further comprising a work-up and isolation
comprising adding an HCI solution to quench the reaction followed by addition of

water to precipitate Compound C.

19.  The process of claim 16, wherein Compound B is prepared by
(f) reacting Compound A:

HoN- N (Compound A)

with benzaldehyde in the presence of an acid.

20. The process of claim 19, further comprising adding NaHCOs solution to the

reaction mixture after reaction completion to precipitate Compound B.

21. A solid form of a Compound having the formula:

Compound |
wherein the solid form is crystalline.
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22.  The solid form of claim 21, which is an anhydrate.

23. The solid form of claim 21, wherein the solid form is Form VII.

24.  The solid form of claim 23, having three or more characteristic XRPD peaks,
in terms of 2-theta, at 7.2, 10.3, 11.2, 12.0, 13.8, 13.9, 15.2, 15.6, 16.5, 17.3, 20.7,
20.9, 21.6, and 22.5 degrees, wherein each peak is 0.2 degrees 6, as determined
on a diffractometer using a Cu-Kq radiation tube.

25.  The solid form of claim 23, having six or more characteristic XRPD peaks, in
terms of 2-theta, at 7.2, 10.3, 11.2, 12.0, 13.8, 13.9, 15.2, 15.6, 16.5, 17.3, 20.7,
20.9, 21.6, and 22.5 degrees, wherein each peak is 0.2 degrees 0 , as determined
on a diffractometer using a Cu-Ka radiation tube.

26. The solid form of any one of claims 21-25, having a DSC themogram pattern
with an endothermic peak at a temperature of about 205 °C.

27. A pharmaceutical composition comprising the solid form of any one of claims
21-26 and at least one pharmaceutically acceptable carrier.

28.  Use of the solid form of any one of claims 21-26 or the pharmaceutical

composition of claim 27 in the manufacture of a medicament for treating a cancer.

29. The use of claim 28, wherein the cancer is B-acute lymphocytic leukemia,
Burkitt’'s lymphoma, diffuse large cell lymphoma, multiple myeloma, primary plasma
cell leukemia, lung cancer, bladder cancer, breast cancer, cervical cancer, colon
cancer, gastric cancer, glioblastoma, prostate cancer, ovarian cancer, or

neuroblastoma.

30. The use of claim 29, wherein the cancer is prostate cancer.

31.  The use of claim 29, wherein the cancer is castration-resistant prostate

cancer.



27

32. The use of claim 29, wherein the cancer is metastatic castration-resistant

prostate cancer.

33. The use of claim 29, wherein the cancer is breast cancer.

34. The use of claim 29, wherein the cancer is triple-negative breast cancer.

35. The use of claim 29, wherein the cancer is estrogen-receptor positive breast

cancer.

36. Use of the solid form of any one of claims 21-26 in the manufacture of a

medicament for treating an inflammatory disease.

37.  Use of the solid form of any one of claims 21-26 in the manufacture of a

medicament for treating a cardiovascular disease.

38.  The use of claim 28, wherein the subject is a human.



