POLYMORPHIC FORM OF TG02

BACKGROUND OF THE INVENTION

[0001] TGO2 is a pyrimidine-based multi-kinase inhibitor that inhibits CDKs 1, 2, 5, 7,
and 9 together with JAK2 and FLT3. It dose-dependently inhibits signaling pathways
downstream of CDKs, JAK2 and FLT3 in cancer cells with the main targets being CDKs.
TGO2 is anti-proliferative in a broad range of tumor cell lines, inducing G1 cell cycle
arrest and apoptosis. Primary cultures of progenitor cells derived from acute myeloid
leukemia (AML) and polycythemia vera patients are very sensitive to TG02. Comparison
with reference inhibitors that block only one of the main targets of TG02 demonstrate the
benefit of combined CDK and JAK2/FLT3 inhibition in cell lines as well as primary
cells. See Goh et al., Leukemia 26:236-43 (2012). TGO02 is also known as SB1317 and by
its chemical name: (16E)-14-methyl-20-oxa-5,7,14,26-
tetraazatetracyclo[19.3.1.1(2,6).1(8,12)]heptacosa-1(25),2(26),3,5,8(27),9,11,16,21,23-
decaene.

[0002] US 8,143,255 discloses TG02 as Compound 1. US 9,120,815 discloses various
salt and crystalline forms of TG02, including TG02 citrate polymorphs refered to as
Citrate Pattern 1, Citrate Pattern 2, and Citrate Pattern 3. The powder x-ray diffraction
(PXRD or XRPD) pattern of TG02 Citrate Pattern 1, Citrate Pattern 2, and Citrate

Pattern 3 are provided in Figs. 1 and 2.

SUMMARY

[0003] In one example, the present disclosure provides crystalline polymorphic forms of
TGO2 free base and TGO02 acid addition salts (collectively refered to as "TG02
polymorphic forms").

[0003a] In one aspect, the present disclosure refers to a polymorphic form of the citrate salt of

(16E)-14-methyl-20-oxa-5,7,14,26-tetraazatetracyclo[19.3.1.1(2,6).1(8,12)|heptacosa-

1(25),2(26),3,5,8(27),9,11,16,21,23-decaene (TGO2 Form X (citrate)) characterized as having a

powder x-ray diffraction pattern with peaks at 15.2, 15.5, 21.7, 22.1, 23.0, 26.2, and 29.9 degrees

20, wherein the powder x-ray diffraction pattern is collected using Cu Ka radiation.
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[0004] In another example, the present disclosure provides methods of making TG02
polymorphic forms.

[0004a] In another aspect, the present disclosure refers to a method of making the TG02 Form X

(citrate) as disclosed herein, the method comprising:

(a) combining a solution of citric acid in ethanol with a solution of TG02 free base in

DMSO/ethanol;

(b) heating the solution of (a) at 70°C for at least 15 minutes to give a solution comprising TG02

citrate;

(c) cooling the solution of (b) comprising TGO2 citrate to 5°C to give a crystalline solid; and

(d) isolating the crystalline solid of (c) to give TG02 Form X (citrate).

[0005] In another example, the present disclosure provides pharmaceutical compositions
comprising TG02 polymorphic forms and one or more excipients.

[0005a] In another aspect, the present disclosure refers to a pharmaceutical composition

comprising the TG02 Form X (citrate) as disclosed herein and one or more pharmaceutically

acceptable excipients.
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WHAT IS CLAIMED IS:

A polymorphic form of the citrate salt of (16E)-14-methyl-20-oxa-5,7,14,26-
tetraazatetracyclo[19.3.1.1(2,6).1(8,12) ]heptacosa-1(25),2(26),3,5,8(27),9,11,16,21,23-
decaene (TG02 Form X (citrate)) characterized as having a powder x-ray diffraction
pattern with peaks at 15.2, 15.5, 21.7, 22.1, 23.0, 26.2, and 29.9 degrees 2@, wherein the

powder x-ray diffraction pattern is collected using Cu Ka radiation.

The TG02 Form X (citrate) of claim 1 having an average particle size distribution of 10

um or less.

The TGO02 Form X (citrate) of claim 2 having an average particle size distribution of 1 pm

or less.

A pharmaceutical composition comprising the TG02 Form X (citrate) of any one of

claims 1-3 and one or more pharmaceutically acceptable excipients.

The pharmaceutical composition of claim 4 comprising, by weight:
(a) 7% to 70% of TGO2 Form X (citrate);
(b) 20% to 83% of a filler;
(c) 1% to 10% of a disintegrant;
(d) 1% to 10% of a binder; and
(e) 0.1% to 1% of a lubricant.

Use of a therapeutically effective amount of the TG02 Form X (citrate) of any one of

claims 1-3 in the manufacture of a medicament for treating a patient having cancer.

The use of claim 6, wherein MY C overexpression, MCL1 overexpression, or MYC and
MCLI1 overexpression is differentially present in the patient as compared with a subject

of another phenotypic status.
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The use of claims 6 or 7, wherein a therapeutically effective amount of a second

therapeutic agent is to be further administered to the patient.

The use of any one of claims 6-8, wherein the cancer is a solid tumor.

The use of any one of claims 6-8, wherein the cancer is a hematological malignancy.

The use of any one of claims 6-8, wherein the cancer any one or more of the cancers of

Table 2.

The use of claim 11, wherein the cancer is selected from the group consisting of multiple
myeloma, hepatocellular carcinoma, glioblastoma, lung cancer, breast cancer, head and

neck cancer, prostate cancer, melanoma, colorectal cancer, and diffuse pontine glioma.

The TG02 Form X (citrate) of any one of claims 1-3 for use in the treatment of cancer.

Use of TG02 Form X (citrate) of any one of claims 1-3 for the manufacture of a

medicament for treatment of cancer.

The pharmaceutical composition of claims 4 or 5 for use in treating cancer.

A kit comprising the TG02 Form X (citrate) of any one of claims 1-3 and instructions for

administering the TG02 polymorphic form to a patient having cancer.

The kit of claim 16 further comprising an immune checkpoint inhibitor or alkylating

agent.

A method of making the pharmaceutical composition of claim 4, the method comprising

admixing TG02 Form X (citrate) and one or more pharmaceutically acceptable excipients.

A method of making the TG02 Form X (citrate) of claim 1, the method comprising:
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(a) combining a solution of citric acid in ethanol with a solution of TGO02 free base
in DMSO/ethanol;

(b) heating the solution of (a) at 70°C for at least 15 minutes to give a solution
comprising TGO2 citrate;

(c) cooling the solution of (b) comprising TGO2 citrate to 5°C to give a crystalline
solid; and

(d) isolating the crystalline solid of (c) to give TG02 Form X (citrate).



