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CRYSTALLINE FORMS OF TRIAZOLOPYRIMIDINE COMPOUND

FIELD OF THE INVENTION
{0001} This invention relates o crysialiine forms of N-({5-Fluoro-2,3-

> dihyvdrobenzofuran-4-yhimethyl-8-{Z2-methyipyridin-3-yi-{1,2 4linazolol4 ,3-clpyrimigin-o-
amine hydrochloride, pharmaceutical compositions comprising the same, and methods

of treatment using the crystaliine forms and processes for preparing the crystatiine forms.

BACKGROUND

10 {0002} Holycomp group {Pc() proteins are chiromatin moditying enzymes that are
dysreguiated in many numan cancers. The Polycomb RKepressive Complex 2 (FRUZ},
which includes SUZ12Z (suppressor of zesie 12), 2ED {(embryonic ecloderm development)
and the catalylic subunit, £EZRHZ {enhancer of zeste homolog 2}, represses genes by
methviating the core histone H3 lysine 27 (H3KZ27me3d) at and around the promoler

i35 regions of target genes. PRCZ is the cntical component of cellular machinery involved in
the epigenetic reguiafion of gene transcription and plays critical function in development
and tissue differentiation and regeneration. Although £E4H2 is the catalytic subunit, PRCZ
requires al least EED and SUZ12 for its methyitransterase activity. £E2D, SUZ12Z and
CZH2 are overexpressed in many cancers, inciuding but not limited {0 breast cancer,

200 prostale cancer, hepatoceliular carcinoma and etc. EZHZ activating muliations have been
identified in DLBCL {(diffused large B cell lymiphoma) patients and FL (Tollicular
lymphoma) patients. Inhibilion of PRUZ methyliransferase activity by compounds
competing with the cofacior S-adenosyl methionine (SAM) in DLBCL reverses H3KZ7
metnyiation, re-activates expression of {arget genes and inhibiis umor

25 growih/proliferation. Therefore, PRCZ provides a pharmacological target for DLBCL. and
other cancers.

L HIKE in preparing a pharmaceutical composition, a form of the therapeulic agent is
sought that has a balance of desired properties, such as, for exampie, dissciution rate,
solubility, biocavailability, and/or storage stability. The existence of mulfiple solid forms,

30  ofen referred o as polymorphs, is well Known for solid pharmaceutical compounds, and
the chemical and physical siabiiity as well as handiing properties of such compounds
often depend on which solid form is used. Accordingly, the selection of g particuiar solid
form of the aclive drug substance {(e.g., a salf form, hydraied or soivated form, or

poiymorphic formy is often very imporiant in the design of a reliable and reproducibie
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production process, and in storage, handling and distribulion of a safe and effective form
of the drug supstance.

{00041 ‘Impurities: Guideline for Residual Solvents™, is a quidieline on amounis of
residual solvents {olerated in pharmaceulicais, which was produced by the the
international Council for Harmonisation of of Technical Requirements for
Pharmaceuticals for Human Use (1CH). This Guideline recommends the use of less {oxic
solvents in the manufaciure of drug subsiances and dosage forms, and sets
pharmaceutical limits for residual solvents (organic volalile impurities) in drug products.
1his guidance divides solvenis into three risk-pased classes: {lass 1 solvenis, which are
Known 1o cause unacceptable toxicities,; Class 2 solvents, which are associaled wilh iess
severe toxicity; and Class 3 soivenis, which have low toxic potential.

{O005] According to the ICH Guidance, residual amounts of Class 3 solvents of 50
mg per day or less (corresponding o 5000 ppm or (.5%) would be accepiable without
justification. The concentration limits are calculated using the eguation below by

assuming a product mass of 10 g administered daily:

Concentration {(ppm) = (1000 X POE)Ydose

PLE (permitted daily exposure} is given in terms of mg/day and gose is given in g/day.
Higher amounts of Class 3 solvenis may aiso be acceplable provided they are realistic in
relation {0 manutaciuning capabiiity and good manuifacturing practice.

{O006] Patent application number US Senal No. 14/977,27 3, which is herein
incorporated by reference, giscloses certain tnazolopynimidineg compounds for treating
PRUZ-mediated diseases or disorders. This pateni application was published on 23
June 2016 as US 2016-0176882. One compound disclosed in that application is N-{{5-
Fluoro-2,3-dinydrobenzoiuran-4-yhmetnyh-8-(Z-methyipyridin-3-yi-{ 1,2, 4 triazoiof4, 3-
cipyrimidin-S-amine (free form} and iis hydrochionde sall. The free form {referred {o

nerein as Compound A} has the following structure:

Compound A.
{007 The hydrochiornde salt {referred {0 herein as Compoung X} has the foliowing

structure:
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« HCI
Compound X.

{30031 The free form, Compound A, displays low agueous solubilities both at
physiclogically relevant pH level of 7.4 and in simulaled gasiric fluid (oGF). H was Tound
that exposures of Compound A were under-proportional at higher doses in rodent
pharmacokinetic studies, which may iead to insufficient and variabie exposures in clinical
setiings. Experiments were carried oul to Tind an appropriale sall o improve agueous
solubiiity. it was discovered thatl only the hydrochiornc sait provides the necessary
improvement in solubility, and demonstrates the dose-proportional exposure in rodent
atler testing a number of salis that also included phosphate, turmarate, tartarate,
succinale, maieale and mesylate.

{0009 The procedure described in US 14/877,273 o produce Compound X uses
isopropancl (IPA, a CGlass 3 seilvent) as the medium. Variable amounts of IPA were
ochserved in different batches of Compound X obtained by the procedure described in US
14/977,273 as determined by 'H NMR (exemplified by eniry 1 in table 2 below), with the
amount of IPA in some baiches being more than 0.5% by weight. i has aiso been very
difficult {o remove the residual IPA from the final proguct. Additionally, Compound X thus
obtained showed low and variabie crystaliinities, as judged from the XRPL specira.
=iforis were made (o remove he residual 1PA and improve crystallinality without much
success. Therefore, the need exists for methods thal can consistently produce
Compound X in the desired form, Le., a form thatl is substantially free of residual crganic

solvent and wnich shows improved and reliaple crystallinity.

SUMMARY

{0010} The present invenlion provides crystalline forms of Compound X (N-{({5-
Fuoro-2,3-dinydrobenzotfuran-4-yhmethyl-8-{(2-methyipyridin-3-vii-{1,2 4 iriazolof4,3-
cCipyrimidin-5-amine nhydrochioride).

(30117 cmpodiments of these crysialline forms include those characlenzed herein as

Forms A, Ha and Hg as well as combinations or mixtures of these crystalline forms.
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Table 1
Compound X Form
"""""""""""""""""""""""" Anhydrous | A
 monohydrate | | Ha
-~ dihydrate | | Hy |

(0012 The names used herein {0 characterize a specific form, e.g. "Ha elc., shoula
Nt pe considered limiling with respect to any other supstance possessing similar or
identical physical and chemical characteristics, bui rather it should be undersiood ihatl
these designations are mere identifiers that shouid pe interpreted according {o the
characterization information also presented herein.

(00138 The present invention provides methods of preparation of crystalline forms of
Compound X,

(0141 The present invention aiso provides pharmaceutical compositions comprising
crystalline form(s) of Compound X and at least one pharmaceutically acceptable carrier,
diuent or excipient. The pharmaceutical composiftion may further comprise at leasti one
addilional therapeutic agent. Of particuiar interest are additional therapeulic agents
selected from: other anti-cancer agents, immunomodulators, anti-gllergic agents, anfi-
nausea agenis (or anti-emetics), pain relievers, cytoproteciive agents, and combinations
thereof,

{0015] Crystaliine form(s} of Compound X of the present invention may be used in
the treatment of diseases or disorders mediated by £EED and/or PROZ.

(0010} Crystaliineg formi{s) of Compound X of the present invention may be used in
therapy.

{00175 Crystaliine formi{s) of Compound X of the present invention may be used for
the manufacture of a medicament for the treatment of diseases or disorders medialed by
=D and/or PROZ.

(30188 Other features and advantages of the present disclosure will be apparent

from the following detaled description andg claims.

BRIEF DESCRIPTION OF THE DRAWINGS

{0191 FiG. 1 depicis a represeniative X-ray powder diffraction patlern of Form A
(annydrous form).

13020 (. 2 depicis differential scanning calorimetry (DSC) / thermogravimetric

analysis {1 GA) thermograms of Form A,

-
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(0021} Fis. 3 depicts a dynamic vapor sorplion {(DVS) plot of Form A at 25°C.
(30227 Fi(3. 4 depicts a represenialive X-ray powder diffraction paltern of Form Ha
(rmononvydrate formy).

(0023] (. 5 depicts differential scanning calornimetry (DSC) /7 thermogravimelric
analysis { TGA} thermograms of Form Ha.

(30241 Fi(a. 6 depicts a dynamic vapor sorplion plot of Form Hp al 25°C.

{30251 Hi(s. 7 depicis a dynamic vapor sorplion plot of Form Ha at 50°C.

{0045 (5. & depicis a representatlive X-ray powder diffraction paltern of Form Hg
(dihydrate form).

{00273 FiG. 8 depicts differential scanning calonmetry (D50} / thermogravimedric
analysis { 1GA) thermograms of Form Hg.

{0028] G, 10 depicts a dynamic vapor sorption plot of Form Hp at 25°C.

{0029] FiCa. 11 depicts comparnison of Form A obiained by the procedure (A)

described in Exampie 3 below vs. oblained by ihe procedure (B} described in
Example 2 below {also described in US 14/977,273).

CDETAILED DESURIPTION

{0030

o8

The following enumerated embodiments of the invention are represeniative;

Crystalline Form A of N-{({5-Fluore-2,3-dihydrobenzofuran-4-yhmethyi)-8-(2-
methyipyridin-3-yii-11,2,4ltriazoicl4, 3-clpynmidin-5-amine hydrochloride, wherein

said Form A contains less than 0.5% by weight of residual organic solvent.

Crystalline Form A of N-{{5-Fluore-2,3-dihydrobenzoturan-4-yhimeihyi}-8-(2-
methyipyridin-3-yi-{1,2,4]inazoiol4,3-clpyrimidin-S-amine hydrochioride, wherein

said Form A conlains less than 0.2% by weight of residual organic solvent.

Crystailine Form A of N-({b-riuore-2,3-dinydrobenzofuran-4-yhmethyi}-8-(2-
methyipyridin-3-yi-{1,2,4triazolo{4, 3-clpyrimidin-5-amine hydrochloride, wherein

said Form A contains less than 0.1% by weight of residual organic scivent.

Crystaliine Form A of Compound X oblained by a process comprising the steps:
1} suspending N-({5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyi-8-(2-
methvipyridin-3-vi-{1,2 4}inazoiold4 ,3-clpyrimidin-S-amine {Compound A in a

mixiure of waler and water-miscibie organic soivent;

- 5.
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2} heating the resulting suspension to about or over 50 °(;

3} acidifying the resulling suspension {o form a clear solution whiie
maintaining the temperature at about or over 50 C; and

43y lowering the temperature of the resuliing solution {0 to oblain Form A of

Compound X

Crystaling Form A of Compound X of any one of embodiments 1 {o 3, obtained
DY & process comprising the steps:

1} suspending N-({(&-Fluore-2,3-dihydrobenzoturan-4-ylhimethyl)-8-(2-
methvipyridin-3-vii-{1,2,4}iriazolof4 ,3-cjpyrimidin-S-amine (Compound A} in 8
mixiure of water and water-miscible organic solvent;

2} heating the resulling suspension to about or over 50 °C;

3} aciditying the resulling suspension to form a clear solution while
maintaining the temperature at about or over 50 °C; and

4} lowering the lemperature of the resuiting solution {o to obtain Form A of

Compound X.

Crystalline Form A of Compound X of embodiment &, obtained by a process
whearein:

in step 1) the water-miscible organic seolvent is selected from a group
consisting of ethanol and acetone;

in step 2} heating the resulling suspension to about 50 1o 75 °C;

in step 3} aciditying the resulting suspension to form a clear solution by
adading a soiution of 0.5 N HCHin a mixiure of water and said waler-miscibie
organic solvent, while maintaining the temperature at about U o 75 °C; and

in step 4} lowering the temperature of the resulting solution to to obtain Form
A of Compound X,

A hydrated solid form of N-{{5-Fluore-2,3-dihydrobenzoturan-4-yhmethyi)-8-(2-
methyipyndin-3-yi-i1 2, 4ltriazoiol4, 3-clpyrnimidin-5-amine hydrochloride.

The hydrated solid form according to embodiment 7, wherein said hydrated form

IS monohydrate Form Ha.
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10.

11,

12.

13.

14.

16.

1y,

The hydrated solid form according to embodiment 7, wherein said hydrated form

is dinydrate Form Hg.

A crystalline form of N-{({5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyi}-8-(2-
methyipyridin-3-yi}-11,2, 4ltriazoicf4, 3-clpynimidin-5-amine hydrochloride {(Formt Ha)
naving a X-ray powder diffraction patiern comprising the foliowing 20 values
(Culo 2=1.5418 A): 13.8+0.1, 20.8+0.1, 26.2+0.1, 26.7+0.1, and 28.2 +0.1. In
some embodiments, Form Hy nas one or more (e.g., £, 3, 4 or 5} addilional 20

vaiues selected from those in List 2.

A crystailine form of N-{{5-Fluoro-2,3-dihydrobenzoiuran-4-yviimethvi}-8-{2-
methyipyndin-3-yi-i1,2,4liriazoiol4 , 3-clpynmidin-S-amine hydrocnioride (Form Hg)
having a A-ray powder diffraclion patlern comprising the foliowing 26 values

(Culo 2=1.5418 Ay 9.0+0.1, 17.1£0.1, 22.8+0.1, 26.9+0.1, and 35.3+0.1. In

some embodiments, Form Hg has one or more (e.g., £, 3, 4 or 5) addifional 20

vaiues selectied from those in List 3.

A pharmaceutical composition, comprising one or more pharmaceutically

acceplable carriers and Form A described in any one of embodiments 1 1o ©.

The phamaceutical composition of embodiment 12 further comprising at least one

additional therapeutic agent.

The pharmaceutical composition of embodiment 13 where said additional
therapeutic agent is selected from other anti-cancer agents, immunomoduialors,
anti-aliergic agents, anti-emelics, pain relievers, cvioprotective agents, ana

compinations thereof.

Crystatiine Form A described in any one of embodiments 1 {o o for use in therapy.

Use of Form A described in any oneg of embodimenis 1 {0 6, in the manufacture of

a medicament for treating a disease or disorder medialed by £EED and/or PRCZ.

The use of embodiment 16, wherein said disease or disorder s selscied from

diffused large B cell iymphoma, follicular lymphoma, other lymphomas, leukemia,

- f -
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18.

19.

20,

mulliple myeloma, mesothelioma, gastric cancer, malignant rhabdoid tumor,
nepatoceaiiuiar carcinoma, prosiate cancer, breast carcinoma, biie duct and
gatibladder cancers, dladder carcinoma, brain tumors inciuding neurobiasioma,
schwannoma, giloma, glioblastoma and asirocytoma, cervical cancer, colon
cancer, melanoma, endomeidrial cancer, esophageal cancer, head and neck
cancer, lung cancer, nasophnaryngeal carcinoma, ovaran cancer, pancreatic
cancer, renal cell carcinoma, recial cancer, thyroid cancers, parathyroid tumors,

Ulerine umors, and soff tissue sarcomas.

A process for preparing Crysialline Form A of Compound X comprising the steps:

1} suspending N-{({5-Fluoro-2,3-dihydrobenzoturan-4-yhimeinhyl-8-(2-
methvipyridin-3-vi-{ 1,2, 4ltriazoio[4,3-cijpyrimidin-5-amine {(Compound A} in a
mixture of waler ang water-miscible organic solvent;

2} healing the resuiling suspension to about or over 50 “C;

3} aciditying the resulting suspension {o form a ciear solulion while
maintaining the temperature at about or over 50 °C; and

4} lowering the temperature of the resulting solution {© obtain Form A of

Compound X,

A process for preparing Crystailine Form A of Compound X thal contains less
than 0.5% by weight of residual organic solventi, preferably less than 0.3% weight
of residual organic solvent, more preferably less than 0.1% weight of residual
organic solvent, comprising the sieps:

1} suspending N-{{5-Flucro-2,3-dihydrobenzofuran-4-yiimethyi-8-(2-
methyipyridin-3-yi-1,2, 4jinazolold4 3-clpyrimidin-S-amine (Compound A} in a
mixiure of water and water-miscibie organic solvent;

2} heating the resulting suspension to about or over 50 °C;

3} acidifying the resulling suspension {o form a clear solution whiie
maintaining the temperature at about or over 50 *C; and

4} lowering the temperature of the resuliing solution {o prompt formation of

crystais o obtain Form A of Compound X.

The process of embodiment 18 wherein:
in step 1) the water-miscible organic solvent is selected from a group

consisting of ethanol and acetone;
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in step £) heating the resulting suspension to about 50 1o 75 °C;

in step 3) aciditying the resulling suspension to form a clear solution by

adding a solution of 0.5 N HUL in a mixture of waler ang said water-miscibie

organic solvent, while mainfaining the temperature at about 50 1o 75 °C; and

of Compound X.

(0031}

in step 4} lowering the temperaiure of the resuiting solulion o oblain Form A

it was postulated that IPA may be trapped in the crystalline lattice when

Compound X is formed in a medium of isoprepanot, since during the entire salt formation

process the material remained as a slurry” and was never fully dissolved. Table 2

summarizes the resulls oblained from the experimenis carned out with seiected Class 3

solvenis and combinations thereof. It was unexpeciediy discovered that £iOH/waler and

acetone/water (Entries 11 and 12) enabled complete dissolution of Compound X and

also sustained the supersaturation state for optimal duration, especialiy at elevaied

temperature. These compinations provide crystaliine forms of Compoung X that are

substantialiy free of organic soivents, e.g. containing not more than 0.23% and typically

not more than 0.1% organic solvent by weight after normal drying.

--------------------------

--------------------------------------

Table £
T Compound A | Compound X
solubility solubility
No, Solvent (rg/mi.) (mg/mb.)
T s0°c | | s0°C | |
"""""" i Acetoneﬂ@«:i@ <10 <:10
2 | ACN ------------ <1O ----------- < 1GJ‘ ------------ <1OA<10
3 PA | <10 | <10 | <0 | <10
________ 4 | MeO HT<‘EO T<’!O>‘EO >10
""""""" 5 | EtOH <10 <10<10 <10*
6 EtOAG | <10 | <10 | <10 | <10 |
7 THF """""" <10 """""" <10 """""" <10 ~<:10
8 | MTBE <10 <10 <10 <10
S Heptians <10 <10 <1{) <10
--------- 10 | Water | <10 | <10 | <10 | <10
11 Et(??ijzo <10 <10 >5( <50
(17
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

{0034} With the selected solvent pair, the crystallization condilions were further
oplimized, as listed in Table 3. The condilions as shown in Entnies 5 and & in Tabie 3
were found to produce the material with much iower content of the residual organic
solivent and nigher crysialiinity, while better yield was oblained wilh the conditions in
=ntry 5. The conditions of Enfry 5 could also be reproduced in multi-gram scale, as

indicated as Entry 7 in Table G.

- 40 -
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Formt A of Compound X (Anhydrous Form)

{00335 in one embodiment, Compound X is provided as a crystalline material
comprising Form A, The crysialiine form of Compound X comprises a crysiailine form
referred {0 herein as "Form A" of Compound X.

{00341 in one embodiment, Form A of Compound X is characlerized by unit celi

parameters approximately equal o the foliowing:

Unit cell dimensions: a = 8.468(5) A o= 102.58(2)°
b= 9.615(5) A B= 92.45(3)
o= 12.102(7) A /= §9.26(3)°

Space group: P-1

Molecules of Compound X/asymmetric unit: 2

Volume/Number of molecules in the unit cell = 946.0(8) A°

Density {calculated) = 1.449 gfem”
wherein the unif cell parameters of Form A of Compound X are measured at a
temperature of about 100(£2) K (-173°C).

{0035] in one embodiment, the invention provides Form A of Compound X which
characterized by an X-ray powdaer diffraction patiern comprising the following 26 values
(CuKa A=1.5418 A): 12.5+0.1, 13.0x0.1, 25.2+0.1, and 30.8+0.1. In another
embodiment, in addition {0 the above specified 20 values, Form A exhibils one or more
(e.g., 2, 3, 4 or 5) addilional 28 values selected from those in List 1. In yet another
embodiment, Form A exhibits an X-ray powder diffraction paltern substantially the same

as that shown in Figure 1.

List 1 XRPLD peak listing for Form A of Compound X (£28: most intense peaks are

ungeriined)

- 17 -



10

CA 030277246 2018-12-10

WO 2017/219948 PCT/CN2017/089003

14.2
14.7
15.8
18.7
20.2
20.7
2.1
22.9
24.5
05,2
26.0
26.9
28.7
30.8
31.9
32.6
35.1

{0361 in another embodiment, Form A of Compound X exhibils a strong endotherm
during DSC at about 264 + 1 °C.

{0037 in another embodiment, Form A of Compound X has gradual loss of mass via
TGA amounting to about 0.6% loss by 200 °C.

Form Ha of Compound X {(Monohydrale)

{0038} in one embediment, Compound X is provided as a menohydrate in a
crystalline form referred to herein as "Form Ha' of Compeund X, Form Ha of Compound
X nhas a stoichiometry of one molecuie of water for each molecule of Compound X.
{30395 I one aspect, the invention provides Form My of Compound X which
characterized by an X-ray powder diffraction pattern comprising the foliowing 28 values
(Cuo A=1.5418 A): 13.8+0.1, 20.8+0.1, 26.2+0.1, 26.7+0.1, and 28.2 £0.1. In another
embodiment, in addition {o the above specified 20 values, Form Ha exhibils one or more
(e.q., 2, 3, 4 or 5} addilional 28 values selected from those in List 2. In yet another
empodiment, Form Ha exnibils an X-ray powder diffraction pattern substantially the same

as thaf shown in Figure 4.
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List 2: XRPD peak listing for Form Ha of Compound X (20 most intense peaks are

underiined)

{00403 it has been discovered thatl monochydrate is easily formed in water/solvent
mixtures with water activity above 0.5~0.0 and il shows acceplabie siability o humiaily

and temperaiure.

(00417 in another embodiment, Form Ha of Compound X exhibits a sirong endotherm
during DSC at about 256 £ 1 °C.
(3042 in another embodiment, Form Ha of Compound X has gradual loss of mass

via TGA amounting to about 4.2% loss by 111 °C.
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Form Hg of Compound X (Dihyarate)

{0043} in one embodiment, Compound X is provided as a dihydrate in a crysiailine
form referred (o nerein as "Form Hy of Compound X. Form Hg of Compound X nas a
sioichiomelry of two molecules of water for each molecule of Compound X.

{00445 It one aspect, the invention provides Form Hg of Compound X which
characierized by an X-ray powder diffraction paltern comprising the folliowing 28 values
(CuKo 2=1.5418 A): 8.0+0.1, 17.1+£0.1, 22.8+0.1, 26.9+0.1, and 35.3+0.1. In another
embodiment, in addifion to the above specified 20 values, Form Hg exhibils one or more
(e.9., 2, 3, 4 or 5) additional 28 values selected from those in List 3. in yet another

embodiment, Form Hg exihibiis an X-ray powder diffraction patiern substantially the same

as that shown in Figure 8.

List 30 XRPD peak listing for Form Hg of Compound X (20 most intense peaks are

underiined)

Angie
"20

9.0
14.0
17.1
18.1
18.5
21.9
22.8
24.0)
25.2
20.9
28.7
29.0
30.5
35.3
35.9

41.2

-15 .
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13045] in another embodiment, Form Hg of Compound X exhibils a strong endotherm
during DSC at about 244 + 1 °C.
{0040} in anocther embodiment, Form Hg of Compound X has graduai loss of mass

5  via TGA amounting to about 8.5% loss by 122 °C.

{30473 The presence of reaclion impurities and/or processing impurities may be
determined by anaiviical technigues known in the arl, such as, for example,
chromatography, nuclear magnetic resconance spectroscopy, mass spectrometry, or

10 infrared spectroscopy.
{30491 in one aspect of the invention, the poiymorpns of the invention have
crysialline properties and are preferably at least 50% crystaliine, more preferabiy at ieast
60% crystalline, still more preferably at least 70% crysialline and most preferably at ieast
50% crystailine. Cryslailinily can be esltimated by conventional X-ray diffractometry

i35  lechnigues.
{00491 in some embodiments, the solid form of Compound X comprises one or more
of the Forms described herein. A solid form of Compound X can include two or more of
these Forms, .e., it can be a mixiure of two or more Forms. in some embodiments, a
sample of the solid form mainly consisis of a singie Form selecied from FOrms A, H,, and

200 Hg meaning that 50% or more of the material is of one solid Form. Relative amounis of
various Forms in a mture can e determined from XRPLD data. As described herein,
some of the Forms can evolve or inlerconvert under suitable conditions, such as Forms
A and Ha, which can occur as a mixiure, and can interconvert depending on the relative

numidity and temperature at which the maternial s maintained.

25 (0054 in one aspect of the invention, the polymorphs of the invention are from 50%.,
60%, 70%, 80% or 90% to 85%, 96%, 87 %, 98%, 849% or 100% crystialiine.
(30515 in the present specification, X-ray powder diffraction peaks {expressed in

degrees 28) are measured using copper X-rays with a wavelength of 1.5406 A (alphat)
and 1.5444 A (aipha2).

30 [O052] The crystalline forms of the present invenlion can exist in elther unsolvated or
solvated forms. The term 'solvate’ is used herein to describe a molecular complex
comprising the compound of the invention and an amount of one or more
pharmaceutically acceplable solvenis. Exampies of pharmaceulically acceplable

solvents include ethanol and water. The term 'hydrate’ is emploved when the solvent is

e
W

water. Two polymorphs of Compound X as described herein are hydrales.

-0 -
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{00531 in another embodiment, the crystalline form is Form A of Compound X,
wherein said Form A contains iess than 0.5% by weight of residual organic solvent.
{00541 in ancther embodiment, the crystalline form is Form A of Compound X,
wherein said Form A contains less than 0.4% by weighi of residual organic solvent.
{055 in ancther embodiment, the crystaliine form is Form A of Compound X,
wherein said Form A contains less than 0.3% by weight of residgual organic soivent.
{0561 in another embodiment, the crystaliine form is Form A of Compound X,
wherein sald Form A coniains less than 0.2% by weight of residual organic solvent.
{057 in another embodiment, the crystalline form is Form A of Compound X,

wherein said rorm A contains iess than 0.1% by weight of residual organic soivent.

(0591 in ancther embodiment, the crystaliine form is Form Hu of Compound X
{00591 I another embodiment, the crystaliine form is Form Hg of Compound X.
{3060 i ancther embodiment, the crystaliine form is Form A of Compound X in

combination with Form H, of Compound X.

{3061 in another embodiment, the crysialiine form is Form A of Compound X in
combination with Form Hy of Compound X.

{00641 in another embodiment, the crystalline form is Form A of Compound X in
combination with Form Hg of Compound X.

L HRY in ancther embodiment, the crystaliine form is Form A of Compound X in
combination with Form Ha of Compound X and Form Hg of Compound X.

{004 i another embodiment, the present invention provides a composition
comprising one solid form selected from any of the embodiment described above.
{005 i another embodiment, the present invention provides a pharmaceutical
composition comprising one solid form selecied from any of the embodiment described
above and at least one pharmaceutically accepiable carrer, diluent or excipient.
{3066 in another embodiment, the present invention provides a pharmaceautical
composition, comprising a therapeulically effective amount of one solig form selected
from any of the embodiment described above and at least one pharmaceulicaily
acceptabie carrier, diluent or excipient.

LTS The pharmaceutical composition s usetul in the treatment of diseases or
disorders mediated by EED and/or PRCZ.

{30081 in another embodiment, the present inveniion provides a pharmaceutical
composiiion as defined above further comprising additional therapeutic agent(s).
{30691 in another embodiment, the present invention provides one solid form

selected from any of the embodiment described above, for use in therapy, alone, or
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optionally in combination with another compound of the present invention and/or at least
one other type of therapeutic agent.
(0701 in another embodiment, the present invention providaes one solid form
selected from any of the embodimenis described above, Tor use in therapy, for the
5 frealment of diseases or disorders mediated by £ED and/or PRCZ, alone, and/or at least
one other type of therapeutic agent.
(0713 in another embodiment, the present invention provides a method for the
freatment of diseases or disorders mediated by £EED and/or PRUZ, comprising
adminisiering to a patient in need of such treatment a therapeutically effective amount of
10 one solid form selected from any of the embodiments described above, alone, and/or at
least one other type of therapeutic agent.
{0072 i ancther embodiment, the present invention provides a method for the
frealment of diseases or disorders mediated by £EED and/or PRCZ, comprising
adminisiering to a patient in need thereotl a therapeutically effective amount of a first and
15  second therapeutic agent, wherein the firsi therapeutic agent is one solid form selecied
from any of the embodiments described above, and the second therapeutic agent is one
other type of therapeulic agent.
(073} in ancther embodiment, the present invention also provides the use of one
solid form selected from any of the embodiments described above, for the manufacture
200 of a medicament for the treatment of diseases or disorders mediated by kD and/or
PROZ, alone, or oplionally in combination with af ieast one other type of therapeutic
agent.
{00745 i another embodiment, the present invention proviges a combined
preparation of one solid form selected from any of the embodiments described above
25 and additional therapeutic agent{s} for use in therapy.
{007 5] in another embodiment, the present invention provides a combination of one
solid form selected from any of ihe empodiments described above and addiional
therapeulic agent(s) for simuitaneous or separate use in therapy.
{0070} i ancther embodiment, the present invention provides a combined
30 preparation of one solid form selected from any of the emboediments described above
and additional therapeulic ageni{s) for simultaneous, separate or seguential use in the
treatment of diseases or disorders mediated by EED and/or PRUZ. Said solid form may
pe administered as a pharmaceulical composition described hersin.

(0771 Examples of diseases or disorders mediated by EED and/or PRCZ include,

e
W

out are not imited to, diffused large B cell lymphoma (DLBCL), follicular lymphoma, other
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lymphomas, leukemia, mulliple myeloma, mesothelioma, gastiric cancer, malighant
rnabdold tumor, hepaloceiiular carcinoma, prostale cancer, breast carcinoma, bile duct
and galibladder cancers, pladder carcinoma, brain umors mncluding neurebaistoma,
ghoma, glioblastoma and astrocytoma, cervical cancer, colon cancer, melanoma,
endometrial cancer, esophageal cancer, head and neck cancer, lung cancer,
nasopharmmyngeal carcinoma, ovarian cancer, pancreatic cancer, renal cell carcinoma,
rectal cancer, thyroid cancers, parathyroid tumeors, uterine tumors, and sofl tissue
sarcomas seiected from rhabdomyesarcoma (RMES), Kaposi sarcoma, synovial sarcoma,
ostegsarcoma and Ewing's sarcoma.

(078} in ancther embodiment, the present invention provides a method for the
treatment of diseases or disorders mediated by £ED and/or PRCZ, comprising
adminisiering to a patient in need thereof a therapeulically effective amount of a first
therapeutic agent optionally with a second therapeulic agent, wherein the first
therapeutic agent is one solid form selected from any of the embodimenis described
above and the second therapeutic agent is one other type of therapeutic agent; wherein
the diseases or disorders are selected from diffused large B cell iymphoma (DLBCL),
follicular lymphoma, other lymphomas, leukemia, muitiple myeloma, gastric cancer,
malignant rhabaoid tumor, and hepatoceliviar carcinoma.

(0791 in another embodiment, additional therapeulic agent({s) used in combined
pharmaceutical composiiions or combined methods or combined uses, are selected from
one or more, preferably one 1o three, of the following therapeutic agents: other antli-
cancer agents, immunemeduiators, anti-allergic agents, anfi-nausea agents {or anti-
emetics}, pain relievers, cvioprotective agents, and combinations thereof.

L) in another embodiment, the present invention provides a process of preparing
crysiallineg Form A of Compound X, wherein said Form A contains iess than 0.5% by
weight of residual organic solvent, preferally less than 0.2% by weight of residual organic
soivent, more preferally less than 0.1% by weight of residual organic solvent.

(3081 in another embodiment, the present invention provides a process of preparing
crysialline Form A of Compound X, comprising the steps:

1} suspending N-{{5-Fluore-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
methyipyridin-3-yi-{1,2,4ltriazoicl4, 3-clpynmidin-S-amine {(Compound A} in &
mixture of waler and water-miscible organic soivent;

2} healing the resulling suspension (o at ieast aboui 50 °C;

3} acidifying the resulling suspension (o form a clear solution while

maintaining the temperature at least about 50 °C; and
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4} lowering the temperature of the resulting solution to prompl formation of
crysiais o obtain Form A of Compound X,

(3082 in another embodiment, the present invention a process of prepanng
crystalline Form A of Compound X that contains iess than 0.5% by weight of residual
organic solvent, preterably less than 0.3% weight of residual organic solvent, more
preferabiy less than 0.1% weight of residual organic solvent, comprising the steps:

1} suspending N-{{5-Flucro-2,3-dihydrobenzofuran-4-yiimethyi-8-(2-
methyipyridin-3-yi-{1,2,4]inazoiof4 , 3-cjpyrnmidin-S-amine (Compound A In 3
mixiure of water and water-miscibie organic solvent;

2} heating the resulting suspension to about or over 50 °C;

3} acidifying the resulling suspension {o form a clear solution whiie
maintaining the temperature at at about or over 50 °C; and

4} lowering the temperature of the resuliing solution {o prompt formation of
crystais o obtain Form A of Compound X.

{30831 in another embodiment, the present invention provides a process of preparing
crystailine Form A of Compound X that contains less than 0.5% by weight of residual
organic solvent, comprising the sieps:

1} suspending Compound A in a mixture of water and water-miscibie organic
soivent selecied from a group consisting of ethano! and acelong;

21 heating the resulling suspension to about 5010 75 °C;

3} aciditying the resulling suspension {o form a clear solution by adding 3
soiution of 0.5 N HUL In @ mbdure of water and said water-miscibie organic
soivent, while maintaining the temperature about 50 1o 75 "C; and

4} lowering the temperature of the soiution to prompt formation of crystais (o
obtain Form A of Compound X.

{3084 in another embodiment, the present invention provides crystalline Form A of
Compound X obiained by a process comprising the sieps:

1} suspending N-{({5-Fluoro-2,3-dihydrobenzoturan-4-yhimeinhyl-8-(2-
methvipyridin-3-vi-{ 1,2, 4ltriazoio[4,3-cijpyrimidin-5-amine {(Compound A} in a
mixture of waler ang water-miscible organic solvent;

23 healing the resuiling suspension to about or over 50 °C;

3} acidifying the resulting suspension {o form a ciear solulion while
maintaining the temperature at about or over 50 °C; and

4} lowering the temperature of the resulting solution (o prompt formation of

crysiais o obtain Form A of Compound X,
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{0085] in another embodiment, the present invention provides crystalline Form A of
Compound X that contains iess than 0.5% by weight of residual organic solvent,
preferabiy less than 0.3% weight of residual organic soivent, rmore preferably less than
0.1% weight of residual organic solvent, oblained by a process comprising the sieps:

1} suspending N-{{5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
methyipyridin-3-yi}-{1,2,4ltriazoicl4, 3-clpynmidin-S-amine {(Compound A} in &
mixture of waler and water-miscible organic soiveni;

2} heating the resulting suspension (o aboul or over 50 °C;

3} acidifying the resulling suspension (o form a clear solution while
maintaining the temperature at about or over 50 "C; anad

431 lowerning the temperature of the resulting solution to prompt formation of
crystals o obtain Form A of Compound X.

{086} i ancther embodiment, the present invention provides crystalline Form A of
Compound X that contains less than 0.5% by weight of residual organic scivent,
preferabily less than 0.3% weight of residual organic solvent, more preferably iess than
0.1% weight of residual organic soivent, obtained by a process comprising the steps:

1} suspending Compound A In a mxiure of water and waler-miscible organic
soivent selected from a group consisting of ethanol and acetone;

23 heating the resulling suspension to about 5010 75 °C;

3} acidifying the resulling suspension to form a clear solution by adding a
soiution of 0.5 N HU In a mbdure of water and said water-miscibie organic
sgivent, while maintaining the temperature at about 50 1o 75 °C; and

43y lowering the lemperaiure of the solution to prompt formation of crystais {o
obtain Form A of Compound X.

{00871 in another embodiment, the present invention provides crystalline Form A of
Compound X obiainable by a process comprising the siteps:

1} suspending N-({&-Fluoro-2,3-dinydrobenzoturan-4-yiimethvi-8-(2-
methvipyridin-3-vi-{1,2.4ltriazolof4 , 3-cipyrimidin-b-amine (Compound A} in a
mixture of waler andg water-miscible organic solvent;

2} healing the resulting suspension to about or over 50 °C;

3} aciditying the resulting suspension to form a clear solution while
mainiaining the temperature at about or over 50 °C; and

4} lowering the lemperature of the resulting solution (o prompt formation of

crysials to obiain Form A of Compound X
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{0088} in another embodiment, the present invention provides crystailine Form A of
Compound X that contains iess than 0.5% by weight of residual organic solvent,
preferabiy less than 0.3% weight of residual organic soivent, rmore preferably less than
0.1% weight of residual organic solvent, oblained by a process comprising the sieps:

1} suspending N-{{5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
methyipyridin-3-yi}-{1,2,4ltriazoicl4, 3-clpynmidin-S-amine {(Compound A} in &
mixture of waler and water-miscible organic soiveni;

2} heating the resulting suspension (o aboul or over 50 °C;

3} acidifying the resulling suspension (o form a clear solution while
maintaining the temperature at about or over 50 "C; anad

431 lowerning the temperature of the resulting solution to prompt formation of
crystals o obtain Form A of Compound X.

LR i ancther embodiment, the present invention provides crystalline Form A of
Compound X that contains less than 0.5% by weight of residual organic scivent,
preferabily less than 0.3% weight of residual organic solvent, more preferably iess than
0.1% weight of residual organic soilvent, oblainabie by a process comprising the sieps
steps:

1} suspending Compound A in a mixture of water and water-miscibie organic
soivent selecied from a group consisting of ethano! and acelong;

21 heating the resulling suspension to about 5010 75 °C;

3} aciditying the resulling suspension {o form a clear solution by adding 3
soiution of 0.5 N HUL In @ mbdure of water and said water-miscibie organic
soivent, while maintaining the temperature about 50 1o 75 "C; and

4} lowering the temperature of the soiution to prompt formation of crystais (o
obtain Form A of Compound X.

{30001 in another embodiment, the present invention provides a process of preparing
crysialiine Form A of Compound X, comprising the steps:

1} suspending N-{({5-Fluoro-2,3-dihydrobenzoturan-4-yhimeinhyl-8-(2-
methvipyridin-3-vi-{ 1,2, 4ltriazoio[4,3-cijpyrimidin-5-amine {(Compound A} in a
mixture of waler ang water-miscible organic solvent;

2} heating the resulting suspension o at least about 50 °C;

3} acidifying the resulting suspension {o form a clear sclulion with
nydrochloric acid while mainiaining the temperalure at least about 50 °(; and

4} lowering the temperature of the resulting solution (o prompt formation of

crysiais o obtain Form A of Compound X,

- P70 -



10

25

30

CA 030277246 2018-12-10

WO 2017/219948 PCT/CN2017/089003

{0091} in another embodiment, the present invention a process of preparing
crysialline Form A of Compound X that contains less than 0.5% by weight of residual
organic soivent, preferably less than 0.3% weight of residual organic solvent, more
preferably less than 0.1% weight of residual organic solvent, comprising the sieps:

1} suspending N-{{5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
methyipyridin-3-yi}-{1,2,4ltriazoicl4, 3-clpynmidin-S-amine {(Compound A} in &
mixture of waler and water-miscible organic soiveni;

2} heating the resulting suspension (o aboul or over 50 °C;

3} acidifying the resulling suspension with hydrochionic acid 1o form a clear
soiufion while maintaining the temperature at at about or over 50 °C; and

431 lowerning the temperature of the resulting solution to prompt formation of
crystals o obtain Form A of Compound X.

{0092} I another embodiment, the present invention provides a process of preparing
crystalline Form A of Compound X that contains less than 0.5% by weight of residual
organic scivent, comprising the sleps:

1} suspending Compound A in a mixiure of water and waler-miscible organic
solvent selected from a group consisting of ethanol and acetone;

2} heating the resulling suspension to about b0 {o 75 °C;

33 acidifying the resulting suspension with hydrochioric acid {o form a clear
soiution by adding a solution of 0.5 N HCIin a mixture of water and said water-
miscible organic seivent, while mainiaining the temperature about 50 to 75 °C;
and

43y lowering the lemperaiure of the solution to prompt formation of crystais {o
obtain Form A of Compound X.

{00931 in another embodiment, the present invention provides crystailine Form A of
Compound X obiained by a process comprising the sieps:

1} suspending N-({&-Fluoro-2,3-dinydrobenzoturan-4-yiimethvi-8-(2-
methvipyridin-3-vi-{1,2.4ltriazolof4 , 3-cipyrimidin-b-amine (Compound A} in a
mixture of waler andg water-miscible organic solvent;

2} healing the resulting suspension to about or over 50 °C;

3} aciditying the resulting suspension with hydrochionc acid to form a clear
soiution while mainiaining the temperature at about or over 50 °C; ang

4} lowering the lemperature of the resulting solution (o prompt formation of

crysials to obiain Form A of Compound X
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{00941 in another embodiment, the present invention provides crysialline Form A of
Compound X that contains iess than 0.5% by weight of residual organic solvent,
preferabiy less than 0.3% weight of residual organic soivent, rmore preferably less than
0.1% weight of residual organic solvent, oblained by a process comprising the sieps:

1} suspending N-{{5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
methyipyridin-3-yi}-{1,2,4ltriazoicl4, 3-clpynmidin-S-amine {(Compound A} in &
mixture of waler and water-miscible organic soiveni;

2} heating the resulting suspension (o aboul or over 50 °C;

3} acidifying the resulling suspension with hydrochionic acid 1o form a clear
soiution while maintaining the temperature at about or over 50 °C; ana

431 lowerning the temperature of the resulting solution to prompt formation of
crystals o obtain Form A of Compound X.

{095] i ancther embodiment, the present invention provides crystalline Form A of
Compound X that contains less than 0.5% by weight of residual organic scivent,
preferabily less than 0.3% weight of residual organic solvent, more preferably iess than
0.1% weight of residual organic soivent, obtained by a process comprising the steps:

1} suspending Compound A In a mxiure of water and waler-miscible organic
soivent selected from a group consisting of ethanol and acetone;

23 heating the resulling suspension to about 5010 75 °C;

3} acidifying the resulling suspension with hydrochioric acid to form a clear
soiution by adding a solution of 0.5 N HCI In a mixiure of water and said water-
miscible organic seivent, while mainiaining the temperature at about 50 {0 75 °C;
and

4} lowering the temperature of the soiution to prompt formation of crystais (o
obtain Form A of Compound X.

{3096 in another embodiment, the present invention provides crystailine Form A of
ompound X ocoiainable by a process comprising the steps:

1} suspending N-{({5-Fluoro-2,3-dihydrobenzoturan-4-yhimeinhyl-8-(2-
methvipyridin-3-vi-{ 1,2, 4ltriazoio[4,3-cijpyrimidin-5-amine {(Compound A} in a
mixture of waler ang water-miscible organic solvent;

23 healing the resuiling suspension to about or over 50 °C;

3} acidifying the resulting suspension with hydrochionc acid to form a clear
solution while mainfaining the temperaiure at about or over 50 “C; and

4} lowering the temperature of the resulting solution (o prompt formation of

crysiais o obtain Form A of Compound X,

- P4 -



10

25

30

CA 030277246 2018-12-10

WO 2017/219948 PCT/CN2017/089003

{097 in another embodiment, the present invention provides crystalline Form A of
Compound X that contains iess than 0.5% by weight of residual organic solvent,
preferabiy less than 0.3% weight of residual organic soivent, rmore preferably less than
0.1% weight of residual organic solvent, oblained by a process comprising the sieps:

1} suspending N-{{5-Fluoro-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
methyipyridin-3-yi}-{1,2,4ltriazoicl4, 3-clpynmidin-S-amine {(Compound A} in &
mixture of waler and water-miscible organic soiveni;

2} heating the resulting suspension (o aboul or over 50 °C;

3} acidifying the resulling suspension (o form a clear solution while
maintaining the temperature at about or over 50 "C; anad

431 lowerning the temperature of the resulting solution to prompt formation of
crystals o obtain Form A of Compound X.

{00981 i ancther embodiment, the present invention provides crystalline Form A of
Compound X that contains less than 0.5% by weight of residual organic scivent,
preferabily less than 0.3% weight of residual organic solvent, more preferably iess than
0.1% weight of residual organic soilvent, oblainabie by a process comprising the sieps
steps:

1} suspending Compound A in a mixture of water and water-miscibie organic
soivent selecied from a group consisting of ethano! and acelong;

21 heating the resulling suspension to about 5010 75 °C;

3} acidityving the resulling suspension with hydrochiornic acid (o form a clear
soiution by adding a solution of 0.5 N HCI In a mixiure of water and said water-
miscibie organic soivent, white maintaining the temperature aboul 50 to 75 °C;
and

4} lowering the temperature of the soiution 1o prompt formation of ¢rystais {o
obtain Form A of Compound X.

(3009 in turther embodiments (o the above processes of preparing crystalline Form
A of Compound X, the present invention provides the following preferred ralios of ine
solvent mixture:

{00108] A ratio of solvent midure of HO and £1OH wherein £tOH is 80 {o 100% by
weight,

(301011 A ratio of solvent mixiure of H,O and EIOH wherein £t0OH is 85 to 100% by
weight.

(00102] A ratio of solvent mixture of H,0 and £tOH wherein EtORH i1s 80 10 100% by
weight.
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(001031 A ratio of solvent mixiure of Ho0 and E1OH wherein E1OH is 895 1o 100% by
weight.

(00104] A ralio of solvent mixture of H.0 and EIOH wherein EHOH 18 85 10 95% by
welght.

(O0105] A ratio of solvent mixture of HO and EtOH wherein EtOH is 80 {o 85% by
weight,

(30106] In turther embodiments 1o the above processes of preparing crystalliine Form
A of Compound X, the present invention provides the following preferred temperature
ranges for siep 2:

(00107 Alemperalure rangeis b0 to 75 °C.

(001081 A lemperature range is 60 1o 75 °C.

100108] A temperature range is 70 1o 75 °C.

{00110]  Various (enumerated) embodiments of the invention are described herein. i
will be recognized that fealures specified in each embodiment may be combined with
other specified features 1o provide further embodimentis of ine present invention. it is
also understood that each ingividual element of the embodiments is its own independeant
embodiment.

(001117 Other features of the present invention should become apparent in the course
of the above descriptions of exempiary embodiments thatl are given for ilustration of the

invention and are not infended to be iimiting thereof.

i DEFINITIONS

(00112]  The general terms used hereinbefore and hereinatter preferably have within
the context of this invention the following meanings, uniess otherwise indicated, where
more general lerms whereever used may, independently of each olher, be replaced by
more specific definitions or remain, thus defining more detailed embodiments of the
invention.

(00113] The features and advaniages of the invenlion may be more readily
understood by those of ordinary skill in the arl upon reading the foliowing detaiied
description. it is {o be appreciated thal cerlain features of the invention that are, for
clarity reasons, described above and below in the context of separate embodiments,
may aise pe combined {o form a single embodiment. Conversely, vanous features of ihe
invention that are, for brevity reasons, described in the contexi of a single embodiment,

may alsc be combined so as {o form sub-combinations thereof.
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(301141 Theterm "a,” "an,” "the” and similar terms used in the context of the present
invention (especially in the context of the claims) are 1o be construed {o cover both the
singular and piural uniess oinerwise ndicated herein or clearly contradicted by ihe
context.

(00115]  All numbers expressing quantities of ingredients, weight percentages,
temperatures, and so forth that are preceded by the word "about” are o be undersiood
as only approximations so that siignt vanalions above and below the sialed number may
pe used to achieve substantially the same resulis as the stated number. Accordingly,
uniess indicated 1o the contrary, numerical paramelers preceded by the word "about” are
approximations thal may vary depending upon the desired properiies sought to be
obfained. Al the very least, and not as an attempt to iimit the application of the docirne
of equivaienis {0 the scope of the claims, each numerical parameler should al ieast be
construed in light of the number of reported significant digits and by applving ordinary
rounding techniques.

(301161  The names used nerein o characlerize a specific form, &.9., Ha elc., are
merely identifiers that are {0 be interpreted in accordance with the characlerization
information presentied herein and are not {0 be limited so as o exclude any other
suypstance possessing similar or ideniical physical and chemical characteristics.
(001171 All measurements are subject to experimental error and are within the spirit of
the invention.

i00118]  All methods described herein can pe performed in any suitable orgder uniess
otherwise indicaled herein or otherwise clearly contradicted by context. The use of any
and all examples, or exemplary language (&.¢. "such as’ ) provided herein is intended
merely o betier iluminale the invention and does not pose a iimitation on the scope of
the invention otherwise claimed.

{00118] T he phrase "pharmaceutically acceptable” indicates that the substance or
composition must be compatibie chemically and/or oxicologicaily, wilh the other
ingredients comprising a formulation, and/or the mammal being treated therewith.
(00120]  Depending on the process conditions the end products of the present
invention are obiained either in free (neulral} or sall form. Both the free form and the
salts of these end producis are within the scope of the invention. It so desired, one form
of a compound may be converted into another form. A free Dase or acia may be
converied infe a sait; a salt may be converied inio the free compound or another salt; a
mixture of isomeric compounds of the present invention may be separated into the

ndividual somers.
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(00121]  The pharmaceulically accepliable sails of the present invention can be
synthesized from the parent compound that contains a basic or acidic moiety by
conventional chemical methogs. Generaily, such salls can be prepared by reacling the
free acid or base forms of these compounds with a sioichiometric amount of the
appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
generaily, nonagqueous media like ether, ethyl acelate, ethanol, iIsopropanoi, or
aceionitrile are preferred. Lists of suitable salls are found in Alien, L.V., Jr., ed.,
Remington. The Science and Practice of Pharmacy, 22nd kdition, Pharmaceutical Press,
Londen, UK {2012}, the invention of which is hereby incorporated by reference.

(00122]  As used herein, "polymorphis) reter to crystaliine form(s} having ine same
chiemical structure/composition but gifferent spatial arrangements of the molecules
and/or ions forming the crysials.

(001231 As used herein "amorphous” reters to a solid form of a molecule, atom, and/or
ions that is not crystalline. An amorphous solid does not display a definitive X-ray
ditfraction patiem.

(00144] For pharmacopeial purposes, ‘residual organic solvents’ in pharmaceulicals
are defined as organic volatlile chemicals that are used or produced in the manufaciure
of drug subsiances or excipients, or in the preparatlion of drug progucts. The residual
organic soivents are not completely removed by practical manutaciuring technigues.
(001251 As used herein, "waler-miscible organic solvent” refers {0 an organic solvent
that is liguid at room temperaiure and is completely miscibie with waler, preferably is
selected from ethanol and acelons.

(00126] As used herein, g XRPD pattern "comprising” a number of peaks selected
from a specified group of peaks, is iniended {o inciude XRPL patterns having additional
peaks that are not included In the specified group of peaks.

{00147] "EED refers to the protein product of the gene embryonic ecltoderm
deveiopment.

(001281 "PRCZ refers to Polycomb Repressive Complex 2.

(00129] The term "PROCZ-mediated disease or disorder refers to any disease or
disorger which is directly or indirectly regulated by PRUZ. This includes, but is not limited
o, any disease or disorder which is directly or indirectly reguiated by £ED.

(3013081 The term “diseases or disorders medialted by £EED and/or PRCZ” refers to
diseases or disorders which are directly or indirecily regulated by EED and/or PRUZ.

01311 As used herein, the term "patient” encompasses all mammalian species.
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(00134] As used herein, the term “subject” refers o an animal. Typically the animal is
a mammal. A "subject” aiso refers o any human or non-human organism that could
potentially benefit from treatment with an 220D inhibitor. A subject aiso refers o for
example, primates {e.g., humans}, cows, sheep, goats, horses, dogs, cails, rabbits, rais,
mice, fish, birds and the like. In certain embodiments, the subject is a primate. in yet
other embodiments, the subject is a human. bExemplary subjects inciude human beings
of any age with risk faciors for cancer gisease.

100133] As used herein, a subject is "In need of” a treatment if such subject would
penetit biologically, medically or in qualily of life from such freaiment {preferably, a
numarn b

{00134]  As used herein, the term "inhibil, "inhibifion” or "inhibiting” refers 1o the
reduction or suppression of a given condition, sympliom, or disorder, or disease, or 3
significant decrease in the baseline activily of a biclogical activily or process.

(00135]  As used herein, the term "treat’, "reating” or "treatment” of any disease/
disorder refers o the freatment of the disease/disorder in a mammai, particuiariy in a
numan, and includes: {(a) ameliorating the disease/disorder, (i.&., slowing or arresling or
reducing the development of the disease/disorder, or at least one of the clinical
sympitoms thereof}; (D) relieving or modulating the disease/disorder, {(/.€., CaUsIng
regression of the disease/disorder, either physically, (e.g., stabilization of g discemible
sympiom), physioiogically, (e.g., stabilization of a physical parameter), or both}); (C)
alleviating or ameliorating at least one physical parameter incluging those which may nof
be discernible by the subject; and/or {(d) preventing or delaying the onset or development
or progression of the disease or disorder from occurring i a mammal, in pariicular, when
such mammai is predisposed {0 the disease or disorder but has not yvet been diaghosed
as having i.

{00136]  As used herein, "preventing” or "prevention” cover the preventive treatment
(1.€., prophyiaxis and/or risk reguction) of a subciinical disease-siate in a mammal,
particularty in a human, aimed at reducing the probability of the occurrence of a clinical
disease-siate. Palients are selected for preveniative therapy based on factors that are
kKnown 1o increase risk of suffering a clinical disease siate compared o the general
popuiation. "Prophyiaxis” therapies can be divided into (a} primary preveniion and

(D} secondary prevention. Primary prevention is defined as trealment in a subject that
nas notf yvet presented with a clinical disease stale, whereas secondary prevention is

defined as preventing a second cccurrence of the same or siimiiar clinical disease siate.
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(00137] As used herein, "risk reduction” or "reducing risk™ covers therapies that lower
the incidence of development of a clinical disease state. As such, primary and
secondary prevention therapies are exampies of risk reduchion.

(00138]  "Therapeutically effective amount” is intended {0 include an amount of a
compound of the present invention that will elicit the biological or medical response of a
subject, for exampie, reduction or inhibition of EED and/or PRC2Z, or ameliorale
symptoms, alieviate conditions, siow or delay disease progression, or prevent g diseasse
or disorder mediated by PRCZ. When applied o a combination, the term refers {0
combined amounts of the aclive ingredients that result in the preventive or therapeulic
effect, whether administered in combination, serially, or simulianeousiy.

(001391 Abbreviations as used herein, are defined as tollows"EIOH" for ethanol, "1x"
for once, "Z2x" for twice, "3x" for thrice, "°C" for degrees Ceisius, "ag” for agueous, "Col’
for column, "eq” for equivalent or equivalents, "g" for gram or grams, "'mg" for milligram
or miligrams, "L" for liter or liters, "mL" tor miililiter or milliliters, "ul” for microliter or
yucroliters, "N for normal, "M Tor molar, "'nM for nanomotar, "mol” for mole or moles,
"mmol for millimole or miimoles, "min” for minute or minutes, "h" tor hour or hours, 'rt”
for room temperature, "R1" for retention time, "ON" for overnight, "atm”™ for atmosphere,
"ot for pounds per square inch, "conc.” tor concenirate, "ag” for agueous, "sat” or
"sat'd” for saturated, "MiW" for molecular weight, "mw" or "uwave'" for microwave, "mp”
for melting point, "W for weighi, "MS" or "Mass Spec” for mass spectromeiry, "E5S1 for
electrospray ionizalion mass speciroscopy, "HR" for high reseclution, "HRMS" for high
resolution mass spectrometry, "LC-M3" for liguid chromaliography mass speciromedtry,
"HEPLC™ for high pressure liquid chromatography, "RP HPLC™ for reverse phase HPLC,

"TLCT or "He” for thin laver ehromatography, "NMR" for nuciear magnelic resonance

spectroscopy, nOe” for nuclear Overhauser effect spectroscopy, “TH" for profon, "G " for

N W

delia. s

"0 ..,

for singlet, "d" tor doubilet, "t" for triplet, "g" for guartet, "m" for mulliplet, "br" for
broad, "Hz" for herlz, "ee” for "enantiomeric excess” and "g", "B", "RY, ST, "B, and "Z°

are stereochemical designations familiar o one skilled in the arl.

GENERAL METHODS

(00148]  1The following methods were used in the exemplified Exampies, except where
noted otherwise.

(00141]  Crystaliine forms may be prepared by a variety of methoeds, including for
example, crysialiization or recrystailization from a suitable solvent, sublimation, growth

from a meli, solid stale transformation from another phase, crystallization from a
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supercrilical fluid, and jetf spraying. Technigues for crystallization or recrystallization of
crysialline forms from a solvent mixiure include, for example, evaporation of the solvent,
decreasing ine temperature of the solvent mixture, crysial seeding a supersaturateag
solvent mixture of the molecule and/or salt, freeze drying the solvent mixiure, and
addition of anlisolvenis {countersoivents) to the solvent mixture. High throughput
crystatlization techniques may be employed {0 prepare crysialiine forms nciuding
DOIVIMOorpns.

(00142]  For crystallizalion technigues that empiloy solveni, the choice of solvent or
solvents is typically dependent upon one or more faciors, such as solubtiity of the
compound, crystaliization technique, and vapor pressure of the soivent. Combinalions of
solvents may be empiloyved, for exampie, the compound may be soiubilized into a first
solvent {0 afford a solution, followed by the addition of an antisolvent {0 decrease the
solubility of the compound in the seiution and o afford the formation of crystals. An
antisolvent is a solvent in which the compound has low solubility.

(301431  In one method o prepare crystals, a compound IS suspended and/or stirred in
a suifable solvent to atford a slurry, which may be heated fo promote dissolution. The
term “siurry”, as used herein, means a saiurated solution of the compound, which may
also contain an additional amount of the compound to atford a heterogeneous mixture of
the compound and a soivent at a given temperature.,

(00144] DSeed crystals may be added to any crystallization mixture o promote
crysialiization. Seeding may be emploved to control growth of a particular polymorph or
to control the particle size distribution of the crystalline product. In general, seeds of
simail size are needed o conirol effectively the growth of crystals in the baich. Seed of
smail size may be generaled by sieving, mithing, or micronizing of large crysiais, or by
micro-crysiallization of soiutions. Care should be taken that milling or micronizing of
crystals does nol resull in any change in crysialliinity form the desired crystal form {i.e.,
change o amorpnous or o another poiymorph).

(00145] A cooled crystallization mixture may be fillered under vacuum, and the
isolated solids may be washed with a suitable solvent, such as cold recrystaliization
solvent, and dried under a nitrogen purge o afford the desired crystaliine form. The
isolated solids may be analyzed by a suilable speciroscopic or analylical fechnigque, such
as solid state nuclear magnelic resonance, differential scanning catorimetry, x-ray
powder diffraction, or the like, 0 assure formation of the preferred crysialiine form of the
product. The resulling crystalline form is typically produced in an amount of greater than

about 70 weight % isolaled vield, preferably greater than 90 weight % isolated vield,
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pased on the weight of the compound originally emploved in the crysiallization procedure.
The product may be comilled or passed through a mesh screen (o delump the product, i
necessary.
{00148]  Crystaliine forms may be prepared directly from the reaction medium of the

> final process for preparing Compound X, This may be achieved, for example, by
employing in the final process siep a solvent or a mixture of solvents from which
Compound (i} may dDe crystaliized. Allernatively, crysialliine forms may be oblained by
distilation or soivent addilion techniques. Suitable solvents for this purpose inciuds, for
exampie, the aforementioned nonpolar solvenis and polar solvents, including protfic polar

i solvenis such as alcohols, and aprotic polar solvents such as ketones.

X-ray Fowder Diffraction (XRFPD)
i00147]  X-ray powder diffraction (XRPD} data were oblained using a Bruker D8
Discover with Cukao anode. Powder samples were placed on a ¢giass slide and cenlered
15 in the X-ray beam. The sampie-detector distance was around 30 cm, three frames
merged. The radiation was CuKa (A = 1.5418 A). Data were collecied for 2<26 <45° with
a sampie exposure time of al least 270 seconds.
101481 1he derived alomic parameters (coordinates and temperature faclors) were
refined through full mafrix least-squares. The funclion minimized in the refinements was
20 ZudiFal - IFelY. Ris defined as T ||F| - [FIIE iFol while Ry = [Zud IFol - Faly /2y
Fo11"* where w is an appropriate weighting function based on errors in the observed

intensities. Difference maps were examined at all stages of refinement. Hydrogen
atoms were introduced in dealized positions with isotropic temperature tactors, but no

nydrogen paramelers were varied.

25
.......
Detector PXC-VANTEC-500
Radiatfion CuKo (0.15400 nm}
X-ray generator power 40 KV, 40 mA
Scan range 27 10 45° {2 theta value)
Scan time Y0s/irame, 3 frames
A-ray oplics Monochromator
Detector distance ~30 Cm
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Thermogravimelric Analysis
{00149] Thermogravimetric analysis was conducted for each crysialiine form using &
TA Discovery TGA instrument. For each analysis, the TGA cell/sample chamber was

purged wiih 20 mi/min of ultra-high purity nitrogen gas. A weight calibration was

s

paerformed using standard weights under nitrogen purge. The heating rate was 10°C per

minute in the temperature range between rt and 300°C. The weight percentage change

(wi% )} was plotted versus the measured sampie temperature.

Differential Scanning Calorimelry

10 j00150] Differential scanning calorimelry was conducied for each crystalline form
using a TA Discovery DSC. For each analysis, the DSC cellfsample chamber was
purged with 50 miymin of ulira-nigh purity nitrogen gas. The instrument was calibrated
with nign punity indium. 1The heating rate was 10°C per minuie in the lemperature range

petween 30 and 300°C. The heat flow, which was normalized by sampie weight, was

1
w

piotted versus the measured sample temperature. The dala were reported in uniis of
watls/gram ("W/g'). The plot was made with the endothermic peaks pointing down. The

endoihermic melt peak {melling point} was evaiuated for extrapolaled onsel temperature.

Diyvnamic Vapor Sorption
20 (001511 Dynamic vapor sorplion was performed on a Surface Measurement Systems
DVS Advantage instrument. Approximately 10 mg of material was ioaded into a sample

pan. The samples were exposed o sorplion/desorplion cycles in 10% relative humidity
(RH) steps over the range of 50%-80%-0%-90%-50% RH at £5°C and 50°C. A target

equilibrivum condition of mass change less than 0.002% over Smin was set, with

2
(A

MHNIMUM and maximum eguiliprium periods of 10 and 360 min, respechively. The carrner
gas was nitrogen with a tlow raie of 100 mi/min. The system is calibrated with saturated
sall solutions. The weight percentage change {(wi%) of the sample at each siage was

measured and plotied versus {he target partial pressure.
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30-300 °C
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TA Discovery DSC
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About 10 mg

25 °C and 50°C
0.002 Y%/min
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0081521 'H NMR spectra were obtained with Bruker Fourier transform spectrometers
operating at frequencies as follows: 'H NMR: 400 MHz (Bruker). °C NMR: 100 MHz

(Bruker). specira data are reporied in the format: chemical snift (mulliplicity, number of

nydrogens). Chemical shifis are specified in ppm downfieid of a telramethyisiiane

internal standard (o unils, tetramethvistiane = U ppm} and/or reterenced to solvent peaks,
which in "H NMR spectra appear at 2.49 ppm for CDHSOCD,, 3.30 ppm for CD,HOD,
1.94 for CDLCN, and 7.24 ppm for CDCls, and which in ™C NMR spectra appear at 39.7
opm for CD.S0CD,, 49.0 ppm for CD,0D, and 77.0 ppm for CDCL. All P°C NMR specira

were proion decouplied. The measuremenis were carried out af room temperalure or

otherwise specilied. The amount of solvent residue was calculated based on

itergrations of most representive hydrogens in the corresponding 'HNMR spectra.

V. EXAMPLES

{00153] The following Examples have been prepared, isolated and characterized

using the methods disclosed herein. The following examples are not meant {o be imiting

of the scope of the invention.
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Exampie 1: Preparation of Compound A (N-{((5-Fluore-2, 3-dihydrobenzofuran-4-
yiimethyh-8-{Z2-methvipyridin-3-vi}-[1,2,4}irnazolo{4,3-cipyrimidin-5-aming}

intermediate 3: 8-bromo-S-(methyiihio}-{1,2,4linazoiol4,3-clpyrimidine

N S\ N\ S\ N\ S\
Y . J'/\QN/ . JQN/
Br -~ Br Br \ »
CI HN‘NH2

N~N

1 2 3

(00154]  S-Bromo-4-nhydrazinyl-2-(methyithio}pyrimidine (£). To a solution of S-bromo-
4-chioro-2-(methvithiopyrimidine (1, 48.0 g, 0.205 mol) in ethano! (1000 mL) was added
nydrazine (21.5 g, 0.430 moi}. The reaction was stirred al rl for 4 h. The resuiting
suspension was fillered, washed wilh hexane and dried in vacuum {o give the titie
10 compound {44.1 g, 92%) as a white solid."H-NMR (400 MHz, DMSO-ds) & ppm 2.42 (s,
3H), 8.08 (s, 1H). LC-MS: [M+H]" = 234.9; 236.9.
{00155]  Intermediate 3. 5-bromo-4-hydrazinyl-2-(methyithiojpyrimidine {2) (40.0 g,
0.17 mol} was dissolved in 200 mL inethoxymethane. The mixiure was heated at refiux
and stirred for 3 h. The reaction mixiure was concentrated under reduced pressure, ine
15 residue was purified by flash chromatography (EA: PE=1:15~1:1} {0 give the tille
compound {38.3 g, 92%) as a white solid. 'H-NMR (400 MHz, methanol-d.,)} 8 ppm 2.82
(s, 3H), 8.03 (s, 1H), 8.87 (s, 1H}. LC-MS: [M+H1" = 245.0; 247 .0.

intermediate A1: 8-bromo-N-({5-fluoro-2,3-dinydrobenzofuran-4-yiimethyi)-
20 /1,2 4jtnazolol4, 3-clpyrimidin-5-amine
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Br
Br Br Br F
F F
F
T — o — D &
~~ —
- o/\( O
A1 O~ A1.2a A1.2b

BocHN

Y
H,N CN
- - F
O 0 O
A1.5 A1.4 A1.3

(00158]  2-Bromo-4-{2 2-diethoxyethoxy)-1-flucrobenzene (A1.1). To a solution of 3-
bromo-4-fiucrophenod (500 g, 2.62 mol) and 2-bromo-1,1-diethoxyethane (670 g, 3.4 mol}

in 2.0 L DMF was added K,C0; (1085 g, 7.86 mol) in one portion. The suspension was
neated al 110 °C and stirred overnight under No. Afler cooling io rt, the reaclion was
diluted with 10.0 L H0O, and extracted with EtOAC (2.0 L x 3). The combined organic
phase was washed with brine twice, dried over anhydrous Naso(,, filtered and
concentrated under reguced pressure. Tne residue was purified on silica gel
(EiOAc/hexane= (:100 o 5:100) to give the title compound (810 g, 80%) as a yeliow oll.
'H-NMR {400 MHz, methanol-d4) 3 ppm 1.27 {t, 6 H), 3.65 (g, 2 H), 3.78 (g, 2 H), 3.87 (4,
2 H), 482, 1 H), 3.97 (d, 2 H), 6.84 (dd, 1 H), 7.04 {dd, 1 H}, 7.13 {d, 1 H}.

{00157]  4-Bromo-5-fivorobenzofuran (A1 .2a along with regiocisomer A1.2b}). 1o 3
solution of PPA (1324 ¢, 3.93 mol) in toluene (2.0 L} was added A1.1 (810 g, 2.62 mol)
over 30 min at 85 °C. The reaction mixiure was stirred at 85 °C for 2 h. After cooling to ,
4.0 L ice-water was added siowiy. The mixiure was extracied with Pk (2.0 L x 2}, the
combined organic phase was washed with brine (2.0 L x 2}, dried over anhydrous
Na,o{l,, filtered and concentraled under reduced pressure. 1he residue was purified on
silica gel (E1OAC/PE = U100 {o 5:100) {o give a mixiture of Al1.2a and A1.2b (Al1.2a:
Al.2b = 1:0.7, 310 g, 55% vield)} as a yellow oil.

{00158]  5-Fluorobenzofuran-4-carbonitrife {A1.3): To a mixiure of A1.2a and A1.2b
(310 g, 1.44 mol} and Zn{CN}, {253 g, 2.76 mol} in 1.0 L DM was added Pd{PPha)s
(162 g, 0.14 mol} under N,. The reaction mixiure was heated at 100 °C and stirred for 18
n. Afler cooling o r, the mixture was diluted with 5.0 L of walter, and extracted with

EtOAC (1.0 L x 2} The combined organic phase was washned with prine (1 L), dned over
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Na,&(y, (anhydrous), Tiltered and concentration under reduced pressue. The residue was
puriiied by flash column {(mobile phase: EtOAC/PE = 1,70 in 30 min, Ret. Time=11min,
flow rate:120 mbl/min) o give the title compound (92 g, 40%) as a while solid. "H-NMR
(400 MHz, methanol-dys) & ppm 7.07 {d, 1H), 7.30 (dd, 1H), 7.89 {dd, 1H), 8.10 (dd, 1H).
(001588 fert-Butyl ((5-fluoro-2, 3-dihyarocbenzofuran-4-yviimethyilcarbamate (A1.4). 1o
a solution of A1.3 (44.5 g, 276.4 mimol} and Boc,O (80.0 g, 414.6 mmol) in 1.0 L MeOHR
was added Pd/C (5 g, 10% wi}. The reaction mixiure was degassed with H, and slirred
under H, overnight. The mixture was filtered through celite, washed with MeCOH {300 mi.
x 2}, the filtrate was concentraled under reduced pressure. 1 he residue was
recrystallized from PE to give the title compound (61.0 g, 93%) as a white solid. 'H-NMR
(400 MMz, DMSO-dg) 0 ppm 1.38 (s, 9H), 3.21 (i, 2H), 4.12 {d, 2H}, 4.53 {1, 2H}, 6.63 {dd,
1H), 6.86 (dd, 1H), 7.25 (br s, 1H). LC-MS: [M- Bu+HT" = 212.1.

{00180  (6-FHluoro-2,3-agihydrobenzofuran-4-yiimethanamine (A1.5). A solution of A1.4
(18.3 g, £8.5 mmei) in 50 mb HCEDioxane (4 mol/L) was stirred at rt for 4 h. The mixture
was concentrated under reduced pressure. The residue was diluted with a mixiure
solvent (MeOH: MeCN = 1:10, 500 mL), then Ko,C0, (18.0 g, 342.5 mmol} was added.
The mixiure was heated at 60 °C and stirred for 3 h, cooled o i, fillered, and
concentrated under reduced pressure. The crude product was purified on silica gel
(MeOH: EtOAc = 0:100 o 1:4) to give the title compound (9.2 g, 80%) as a veliow oil. 'H-
NMRE (400 MHz, methanol-dg) & ppm 3.27 (1, 2H), 3.77 (s, 2H)}, 4.50 (i, 2H}, 6.59 {dd, 1H),
6.81 (dd, 1H). LC-MS: [M+H]" = 168.1.

F
AN N, _NH
JQN/ F Y 0
N
Br \ » + > D \ »
3 A1.5 A1

(001611 Intermediate A1 A mixture of A1.5 (1.41 g, 8.2 mmol)} and 8-bromo-5-
(methyithio}-{ 1,2, 4ltnazolofd  3-cipyrimidine {3} {1.0 g, 4.1 mmol} was heated at 40 °C
and stirred for 16 h. After cooling to the ri, the mixture was diluled with EIOAC (35 mL).
The precipitate was fillered and washed with EtOAc (3 mbL x 3}, dried in vacuum 1o give
the title compound (1.0 g, 67%) as a white solid. "H NMR (500 MHz, DMSO) 8 ppm 3.27
(1, 2H), 4.53 (i, 2H), 4.60 (d, Z2H}, 6.71 {dd, 1H}, 6.85 (i, 1H}, 7.85 (s, 1H), 8.75 (1, 1H),
9.48 (s, 1H). LC-MS: [M+H]" = 363.7; 365.7.
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F
F 'k< NH
O O
N. NH |
(T X e Yy o - )
N o {
Br \ » N
N—N A1 Example 1

100164] Toa mixture of A1 (40 mg, 0.110 mmol) in 1,4-dioxane {3 mL}, MeCUN (0.30
mi) and water (.30 mbL) was added (Z-methylpyridin-3-yhiboronic acid (30.1 mg, 0.220
mmol}, potassium carbonate (45.5 mg, 0.330 mmol) and Pd{PhsPl (12.69 mg, 10.898
umol). The resulling mixiure was stirred under N, at 110 "C for 3 h, cooled {o i, anag
evaporated under vaccum. 1he residue was puritied on Tlash chromatography (DOM:
Me(OH =10:1) to afford N-({(5-fluoro-2,3-dihydrobenzoturan-4-yhimethyi-8-(2-
methvipyridin-3-vi}-1,2,4jtriazolol4 , 3-cijpyrimidin-S-amine as a while solid {20 mg,
46.0%}.

100163] Allernalively, N-({&-Tluorp-2,3-dihydrobenzofuran-4-yiimethyl }-8-{2-
methyipyridin-3-yi}-{1,2,4]triazolol4, 3-cipyrimidin-5-amine was prepared as follows. 1o 3
suspension of A1 (25.5 g, 70 mmol}, Z-methyl-3-{4 4.5, 5-tetramethyi-1,3,2-dioxaborolan-
2-yhipyridine (30.0 g, 140 mmol) and NaHCO; (35.3 g, 420 mmol} in a mixture solution of
1. 4-dioxane (300 mL) and HO (100 mL) was added PdCL{dppt) (5.4 g, 612 mmol). The
mixiure was degassed with Nz heated ai 110 °C for 1 h. The resulling mixture was
cooled o 1 and conentrated under reduced pressure. The residue was purified over
column chromalography (E1OAc: MeOH = 20:1} to give 14 ¢ of the desired product. 200
mi of acelone was added (o the product, and the resulting suspension was heated at 50
°C for 2 h. The white solid was collected by filtration and dried under vacuum {o give N-
({(O-Tluoro-2,3-dihydrobenzoiuran-4-yhimeinhy-8-(Z-methyipyridin-3-yi-{1,2,4triazoio{4, 3-
clpyrimidin-5-amine (13.6 g, 52%) 'H-NMR (500 MHz, DMSO-d;s} & ppm 2.40 (s, 3H},
3.33 {i, 2H}, 4.56 (i, 2H), 4.72 (s, 2H)}, 0.72 {dd, 1H)}, 6.96 (dd, 1H), 7.31 {dd, 1H), 7.66 (s,
1H), 7.74 (d, 1H), 8.51 (d, 1H), 8.72 (1, 1H), 8.48 (s, 1H). LC-MS: [M+H] = 376.9.

Exampie 2: Preparation of Form A of Compound X {(N-{{5-Fluoro-2, 3-dihydrobenzoiuran-
4-viymethyi}-8-(2-methvipyndin-3-vi}-{1,2,4itriazoiol4, 3-Clpyrimidin-S-amine hydrochioride)
using isopropano! (IPAY (Entry 1 in Table 2)

(00184] To a suspension of N-{{5-fluore-2,3-dihydrobenzoturan-4-yhimethyi -8-{2-
methylpyridin-3-yi}-11,2,4linazolcld , 3-clpyrimidin-5-amine {6.0 g, 15.84 mmol} in 100 mL
of {PA, a solution of 0.5 N HCHn IPA (33.0 mi, 16.50 mmol} was added dropwise at ri.

1he suspension was slirred at 50 “C for 12 nh, then cooled ot and stired for 5 h. The
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resulting solid was collected by filtration, and dried at 40 “C under vacuum for 2 days o
afford the hydrochloride salt of form A of compound X as a white solid (6.5 g, 98 % )} 'H
NMR (DMS0O-ag) 0 ppm 2.65 (s, 3H), 3.35 {1, 2H), 4.57 (1, 2H}, 4.74 (d, 2H), 6.73 {dd, 1H},
6.97 (dd, 1H), 7.83 (s, 1H)}, 7.85 - 7.94 (m, 1H), 8.40 (d, 1H), 8.80 (dd, 1H), 9.07 {1, 1H),
9.58 (s, 1H). LC-MS: [M+HT" = 376.9. The amount of solvent residue was calculatad

based on intergrations of most representive hydrogens in the corresponding "HNMR
spectrum. Specifically, infregration at ¢ 1.04 accounting for & hydrogens of the methyi
groupds of IFPA is 0.31, while that of 3 hvdrogens of the methyi group at Z2-meinyi-
pyridine at o 2.04 as 3. Therefore, mole perceniage of {FA is calculated as follows: 0.31/

0 {1+ 0.31/06)= 4.9 %; while IPA percentage in weight is calculated as follows: 60 X

(0.31/6) {{370.38 + 30.40 +00 x {(0.31/0)} = 0.74% {MW( IFPA)} =60, MW (compound A} =
376.40 and MW {(HCl) = 36.486}}.

Exampie 3: Preparation of Form A of Compound X (N-{({5-Filuoro-2,3-dinydropenzotfuran-
4-yiimethyi-8-(Z2-melhyipyridin-32-vi)-[1,2,4itriazolol4, 3-clpyrimidin-5-amine hydrochioride)
using EtOH/ HO (Entry 7 in Table 2)

(001651 10 4.0 g of N-({5-Tluoro-2,3-dihydrobenzofuran-4-yhimethyl)-8-(2-
metnyipyridin-3-yi}-[1,2, 4itriazolol4 , 3-cipyrimidin-S-amine in a 500 mL flask was added
200 mi of EtOH/MHLO (85/5, viv), and the mixture was slirred by mechanical stirring. The
resulling suspension was heated to 75 °C by oll bath and maintained at that temperature
for 1 h. 1o the suspension maintained at /5 °C, 23.38 mbL of 0.5 N HCl in EIOH (1.1eq)
was added dropwisely. The mixiure turned clear afler the addition of nydrochionc acid.
The resulting soiution was stirred at 75 °C for 2 h. The mixiure was then cocled down o
it in 3 1, and the resulting Compound X as a white solid (3.5 g, 79.7%) was collected by
filfrattion and dried for © i under vacuum. he amount of £i0OR residue was calculated
based on the intergration of the hydrogen in the 'H NMR spectrum. Specifically,
intregratinon at ¢ 1.08 accounting for 3 H of the methyl group of £tOH 18 0.01, while that
of 3 hydrogens of the melhyl group at 2-methyl-pynidineg at 8 2.65 as 3. Therefore, mole
percentage of EIOH was caiculated as follows: 0.01/ 3 (1+ 0.01/3) = 0.33 %; while £tOH
parcentage in weight is calculated as follows: 46.07 x (0.01/33) R(376.38 + 36.46 + %
(0.01/3)} = 0.04% {(MW{ EtOH) =46.07, MW (compound A) = 376.40 and MW (HCI) =
36.46).
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Exampie 4; Preparation of Form Ha of Compound X

(00166] 1.0 g of Form A of Compound X was added to 10 mlL of ethanol/water (3:1)
mixture {0 oblain a suspension. The suspension was stirred at i for 3 days. The resulting
solid was collected with vacuum filiration and dried at rt overnight. Form Ha of Compouna
X {0.81g) was oblained in 77% vield.

Exampie b Preparation of Form Hg of Compound X

200 mg of Form A of Compound X was disseived in minimum amount of aceione/water
(1:1) mixtures at 60 °C, to obiain a clear solution. The solution was evaporated at rt over
3 {0 & days. The resuiting solid was cotiected wilh vacuum hitration and dried at rt
overnighl. Form Hg of Compound X was obtained.

Preparation of 0.5 N HOLin EIOH or acetone:

(001677 4.0 mb of the commercially available aquoues concentrated HCI {(36.5%, wiw,
in water} was added {o 86.0 mb of £EtOH or aceione {optionally al reduced temperature),

and the solution was mixed well o get 0.5 N HCHin EHOH or acelone.

Frocedure for the experniments summarized in Table 2

(001868 To 10 mg of compound X in g sampie vial at 50 "C, selected solvent was
added dropwise. The addition of solvent was stopped when a clear soluiion was
reached or when the amount of soivent reached 1 mi. The resuiling mixiure was stirred
continuously at 50 °C for 2 h, then cooled to rt, and stirred overnight. The solibilities at

50 °C and rt were determined by the homogeneity of the resulting mixiure.

Procedure for the experiments summarized in Table 3;
(00188] The experimenis as kniries 1 1o & in Table 3 were carried cut according 1o
the procedure described in the sall formation in Example 3 above, but with different

parameters listed in the Table 3.

Vi PHARMACOLOGY AND UTHITY

i00178] As a key component of PRUZ complex, £ED has no inlrinsic enzymatic
activity. However, it is critical for proper PROZ function. £ED directly binds to H3KZ27/me3
and this binging event localizes the PROZ compilex o the chromatin subsirate anad
allosterically activates the melhyliransferase activity. Targeiing the allosieric site within
the reguiatory EED subunit of PRUZ, may offer a novel and unique angle o be

advaniageous to, or complemeniary to, directly targeting the SAM competition
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mechanism of £EZHZ or PRCZ. Theretore, targeting kD represents a highly altractive
strategy for the development of a novel therapy for the treatment of many forms of
cancers. in particuiar, the need exists for smali molecules that inhibit the activity of
PROZ through targeling EED. it has now been found thal inazoiopyrnmidine derivatives
as presently disclosed are useiul to larget £EED for the treatment of EED or PRUZ-
mediated diseases or disorgers, especially cancers.

(301711  The utiity of Compound X of the present invention may be demonstraled
using any one of the folliowing test procedures. Compound X was assessed for s ability
o inhibit PRCZ activity in a peniameric complex of £ZH2, SUZ12, EED, Rbapds and
AEBP In biochemical assays. [ ne apility of compounds of the present invention 1o inhipil
celiviar activity of PRUZ was assessed by analysing nistone H3 lysine 27 methyiation in
human cell lines. The abiitty of Compound X {0 inhibit cancers was derived from their
ability {0 modulale activily in human cancer cell lines bearing specific dependence {0

PROZ activity to maintain cancerous growih.

==D-H3KZ7Med peplide competilion binding assay by AlphaScreen (g-screen)

(00172] 1o assess the compounds’ potency in the EED-HIKZ7Me3 competition
oinding assay, compounds were serially diluted 3-fold in DMSO to obtain a total of twelve
concentrations. Then compounds al each concentration (/5 nL of each) were transferred
by Mosquito inlo a 384-well Perkin kimer ProxiPlale 384 pius piates. 8 ul of solutions
containing 30 nM EED {(1-4413-His protein and 15 nM biotin-H3KZ27Me3d {19-33) peplide
in the buffer (25 mM HEPES, pH 8, 0.02% Tween-20, 0.5% BSA) were added 1o the
wells and then incubated with compound for 20 min. Alphascreen detection beads mix
Wwas prepared immediately before use by mixing nickel chelate acceptor beads and
streptavidin donor beads in a 1:1 ratio (Perkin Eimer, Produci No.6760618C/M/K) into
the puffer described above. Then 4 yb of deteclion beads mix was added o fhe plale
and incubate in the dark al the rtfor 1 h. the final concentration of donor and accepior
peads was 10 ug/mi for each. Plales were read on &nVision (Perkinkimer) using the
Alphadcreen selting adapied for optimal signal delection with a 615 nm hilter, after
sample excitation at 680 nm. The emission signal al 815 nm was used o guantity
compounds inhibifion. Alphascreen signals were normalized based on the reading
coming from the positive (maximum signal conirel) and negative conirols (minimum
signal control) o give percentage of aclivilies lefl. The data were then fit to a dose
response equation using the program Helios (Novariis) to get the 1050 values. Helios is

a Novartis in-house assay datla analysis software using the methods described by
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Normolle, D, P., Stafistics in Medicine, 12:2025-2042 (1883}, Formenko, {. et al,
Computer Methods and Programs in Biomedicine, 82, 31-37 {2006}, Sebaugh, J. L.,
Fharmaceutical Stafistics, 10:126-134 (2011}, Keilly, C. et al., Biomelrics, 46{43:.1071-
1085 {(1980); and Kahm, M. et al., Journal of Stafistical Software, 33(7). (2010} (grofit:
Fitting Biclogical Growth Curves with R, pages 1-21, available af
hitp:./fwww . jstatsoft.org/).

(30173] Each compound was counterscreened to determine if i interfered with the
AlphaScreen beads. Compounds were diluted as described in the preceding seclion, and
the assay was performed by adding 12 pb of 10 nM biotin-miniPEG-Hiso peptide in the
above butfer and incubating for 20 min at rt prior to addition of the beads 10 10 ug/mL

each. The plates were then incubated for 1 h ai rt in dark before being read on Envison.

=D LO-MS Assay

(00174] Represenialive compounds of the present invention were serially and
separately diluled 3-fold in DMS0O 1o oblain a total of eight or tweive concentratlions.
1hen the test compounds al each concentration (120 nb of each) were transferred by
Mosquito into a 384-well Perkin kimer FroxiFlate 384 plus plates. Solutions (6 yl) ot 24
nivi the wild type PRUZ (wiPRCZ) complex and 2 uM SAM in reaction buffer (20 mM Tris,
pH 8.0, 0.1% BSA, G.01% Triton, 0.5 mM DTT) were added to the welis that were then
incubated with the tes! compound for 20 min. A 6 yl solution of 3 uM of the peplide
supstrate H3KZ7/Mel (histone H3[Z21-44}-biotin} in reaction bulfer was added o iniliate
each reaction. The final componenis in the reaction solution inciude 12 niM wiPRCZ
complex, T uiM SAM, and 1.5 uM H3KZ/mel peplide wilh varying conceniration of the
compounds. A positive control consisted of the enzyme, 1 M SAM and 1.5 uM substirate
in the absence of the test compound, and a negalive control consisted of 1 uM SAM ang
1.5 uM subsirate only. Each reaction was incubated at ri for 120 min, then stopped by
addition of 2 ul. per of quench solution {2.5% TFA with 320 nM d4-5AH). The reaction
mixiure was cenirifuged {(Eppendort centrifuge 5810, Rotor A-4-62} for 2 min at 2000 rpm
and read on an AP 4000 tripie guadrupoie mass spec with Turbulon spray {Applieg
Biosystem)} coupled with Prominence UFLC (Shimadzu). The levels of SAH production
were then normalized based on the values coming from the positive and negaftive
controls to give percent enzyme aclivities. The data were then fit {o a dose response

equation using the program Helios o get the 15y values of the {est compound.

=LISA (H3K27 methyiation) assay
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(00175] Hepreseniative compounds of the present invention were serially and
separately diluted 3-1old in DMSO to obtain a {otal of eight or twelve concentrations.
Then the compounds were added 1o G401 cell cultured in 384-well plate at 1:500 dilution
to obiain the highest concentration of 20 uM. The cells were further culiured for 48 h

before ELISA procedure.

(001761 Histone exiraction: Cells, in 384-well plate, were washed with PBS (10 x PBS
outfer (80 g NaCl (Sigma, 53014}, 2 g KOl {Sigma, 60128), 14.4 g NaHPO, (Sigma,
$S51363, 2.4 g KHPQO, (Bigma, P8781) to 1 L waler, pH {o 7.4) and lysed with the
addition of iysis bufier {(0.4N HCHE 45 gl per well). The plate was genlly agilaled at 4°C
for 30 min. The cell iysate was neutlralized with neutralizalion buffer (0.5 M sodium
phosphate dibasic, pH 12.5, 1 mM DTT,; 36 yl. perwell). The plate was agitaled 1o

ensure the lysates were well mixed prior {0 the ELISA protocol.

(301777  ELISA prolocol: Cell lysates were transterred {o the welis of a 384-well piale
and the final volume was adjusied {0 50 uyl per well with PBS. The plate was sealed,
centrifuged at 2,000 rpm for 2 min and incubated at 4°C for about 16 h. The plale was
washed with TBST bulfer (1 X TBS (10x TBS: 24.2 ¢ Tris (Sigma, 16060}, 80 g NaCi
(Sigma, ©3014) to 1 L of water and adjust pH to 7.6 with HCH with 0.1% Tween-20).
Biocking buffer {(TBST, 5% BoA; 50 ul per well) was added and the plaie was incubateq
for 1 hatrt. The blocking buffer was removed and primary antibody was added (30 pl
per well), The following dilutions were performed with blocking buffer: for anii-
H3KZ27med antibody {(Cell Signaling Technology, #9733), dilution was 1:1000; for anti-
H3KZ27/meZ antibody (Cell Signaling Technology, #9288), dilution was 1:100; for anli-H3
antibody (Abcam, Cat#24834), dilution was 1:1000. The primary antibody was incubated
in the plate at rifor 1 h. The wells were washed with TBST and incubated with
secondary antibody for 1 h at ri. For secondary antibodies, the following dilutions were
carried out with blocking buffer: anti-rabbit antibody (Jackson immunoResearch, #111-
035-003), dilution was 1:2000; and anti-mouse antibody (Cell signaling technology,
#7070}, dilution was 1:1000. After 1 h of incubatlion at 1, the welis were washed with
T8ST. ECL substrale (Plerce, #34080) was added at 30 ub per well and the plates were
centrifuged at 2,000 rpm for 2 min. The signal was read using a Perkinkzimer onvision
Reader. The H3KZ/7 methyiation readouts were normalized using H3 signal and then

percentage inhibition was caiculated against the samples treated with DMSO. The dala
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were then it o a dose response curve using the program Helios {10 get the ICs values of

the fest compound.

Western Biot Analysis
> jB0178] Represeniative compounds of the present invention were analyzed tor their
ability {0 selectively inhibil PRCOZ. Waestern biot was performed using standard molecular
piotogy techniques. Cell was lysed in SDS lysis bulfer (Miliipore, Cat#20-163) andg
profein concentration was measured by BUA profein assay (Plerce, Cali P-23221).
Antibodies for westemn biots: anti-EZHZ (F3147), anti- H3 (#8715}, anti-H3K4me 1
10 (#9723}, anti-H3K4dme?Z (#9725), anti-H3K4dme3 (#9727}, anli-H3K9meZ2 (#9753), anti-
HM3K30meZ (#9758}, anli-HIKZ2/meZ (#8755}, and anti-H3KZ2/med (#8750} were
purchased from Cell Signaling Technology (Danvers, MA, USA). Anti-H3KSme1 (#07-
385}, anti-H3KZ27me1 (#07-448}, and anti-H3K3bme1 (#07-548) were purchased from
Milipore (Biilerica, MA, USA). Anti-H3K36med (ab8050-100) was purchased from Abcam
i35 (Cambridge, UK}, Anti-H3K9me3 (#38161) was purchased from Aclive Motif (Carisbad,
CA, USA)
1001798] Compounags of the present invention specifically inhibit the methylation of the
PROZ substrate H3KZ/. This can be demonstirated by their ability 1o inhibil H3K27/mel
and H3KZ27/me3 in a number of human cancer cell lines, exampies include rhabdoid ceils
20 {(401) and lymphoma celis (WSU-DLCLZ, KARPAS422, SU-DHL4). Selectivity is
profiled against a number of other methylation marks, for example: H3K4meZ; H3K8meZ;
H3IK36me3: and H3K79me3.

Analysis of Cell Protiferation

25 (001801 B cell lymphoma cell KARPAS422 was cultured using standard cell culture
conditions in RPMI-1640 {Invitrogen, cat #11875) supplemented with 15% FBS
(nvitrogen, cat #10098-141) in humidified incubator at 37°C, 5% CO,. To assess the
etiect of PROZ innibition on cell profiteration, exponentially growing cells were seeded al
a density of 1 x 10° cells/mL in 12-well plate (Corning, cat #CLS3513). After cell seeding,
30  acompound of the present invention was added to the cell media {in concentrations
ranging from O to 100 uM, 3x dilution sernies). Viable cell numbers were determined

every 3—4 days for up to 14 days using VI-CkELL (Beckman Coulter). On days of caill
counting, fresh growth media and compound were repienished and celis split back {0 a

density of 1 x 10° cells/mL. Total ceill number is expressed as split-adjusted viable cells

e
W

per mb. The dose response curves and 1Csg values were generated using Prism.
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Analysis of Pharmacokinetic Froperties

(301811 Pharmacokinetic properiies of the compounds as presently disciosed can pe
determined by using the below described protocol.

(001821 A representative compound of the present invention was dissolved in 10%
PEG300, 10% Solutol HS 15 and 80% pH 4.65 Acetate buffer to vield a final
concentration of U.2 mg/mL for intravenous {1V} and oral adgminisiration (PO},

100183] Forral PR studies, a {otal of three male Sprague Dawley rats sach were used
for rat IV and PO PK study, respectively. The formulation solution was administered via
a single bolus IV at 1 mg/kg and a singie oral gavage (PO} at £ mg/kg,

respectively. Blood sampies {(approximalely 150 yL} were collected via juguiar cannuia
at appropriate lime points.

(00184] For mouse PK study, a toial of twelve male ICR mice were used for IV and
FO study, respectively. The formulation solution was adminisiered via a singie bolus 1V
at 1 mg/kg and a single oral gavage (PO) at 2 mg/kg, respeciively. Biood samples
(approximately 150 yL) were collected via retro-orbital puncture (~150 ul./mouse) atter
anesthelized by isoflurane or via cardiac puncture (terminal coliection} at appropriate
time points {(n=3).

(001851  Samples were collecied in tubes containing K3-£D TA and stored on ice unti
centrifuged. The blood samples were cenirifuged at approximately 8000 rpm for & min at
2-5° and the resulling plasma was separated and stored frozen at approximately -
30°C. After adding the internal standard, the plasma samples were guantified by LC-
Mo/MD using the calibration curve. PK parameters including area under concentration
curve (AUC), mean residence time (MRT), plasma clearance (Cl), steady state volume of
disiribution {(Vdss), elimination hailf-lite (1), maximum concentration (Cmax), time of
maximum concentration (Tmax) and oral bicavailability {(F %} were calculaled using the

following egualions:

I
Al = f o dt
ji
£
MRT = li}if?ji . AL
- fw 7 oelt REE
=)

tis time and C is plasma conceniration at the time ({i);
Lose, 18 the gose for infravenous adnmunistration; and Dose, . 18 the dose for oral

adminisiration.

- 45 .



10

30

35

CA 030277246 2018-12-10

WO 2017/219948 PCT/CN2017/089003

Cl =Dose (JAUC

tio = 0.693 x MIRT

Vdss = G 7 MIRT

= %= (Dose, X AUC, ) / Doseqq X AUC) X 100%

Frotocol for High-1Throughput tgutiibrium Solubility Assay

1301861 Compounds of the present invention were first solubilized at 10 mM in pure
DMSQO. 20 Ul each of the DMS0 stock solution was then transferred into 6 welis on 96-
well plate. The DMSO soivent was dried with GeneVac solvent evaporator at 30 °C, 1
mbar vacuum for 1 h. Alter the addition of 200 pl of bufier soiutions {(pH 6.8, or FasSir},
the plate was sealed and shaken at 160 rpm for 24 h at rl. The plate was centrifuged at
3750 rpm for 20 min, 5 yl. of supernatant is mixed with 485 yb. of MeOH/HLO (1:1). 0.01
i, 0.1 g, 1 g, 10 uM stock solutions were prepared by series of dilution for the
calibration curves. The supernatant was guantified by HPLO or LC/MS using the
calibration curve. High-Throughput eguilipnium solubility was delermined based on the

concentration of the supernatant.

ificacy studies in mouse xenograft mode

(001871 All experiments conducted were performed in female athymic Nude-nu mice

in an AAALAC certificaled faciiity. The animals were Kepl under SPF conditions in
individual ventilation cages at constant temperature and humidity {i.e., 20-26 °C; 40-70%}
with 5 or less animals in each cage. Animals had free access 1o irradiation stenilized dry
granule food and slenie drinking water. All procedures and protocols were approved by
the Institutional Animal Care and Use.

1001881  The celis Karpas 422 human B cell lymphoma were culiured in RPMI-1640
medium {Gibco; 11875-093) supplemented with 15% FBS (Gibco; 10098-141) and 1%
Pen Strep (Gibeo; 15140-122) at 37°C in an atmosphere of 5% CO, in air. Cells were
maintained in suspension cultures at concentrations between 0.5 - 2 x 10° celis/mi. Cells
were split at 1.3 every 2-4 days. 10 establish xenograti lumor modeis the celis were
coliected, suspended in PBS, mixed wilh Matrige! (BD Bioscience) at a volume ratio of

1:1 at a concentration of 1x10° celis/mL and then injected subcutanecusly into the right
flank of balb/c nude mice (Vital River) at a concentration of 5x10° cells per animal.
(001831 The compound was formulated as a suspension in 0.5% methyl cellulose (MC)
and 0.5% Tween 80 in 50 mM pH6.8 bulfer (prepared in house according o the USP)

and adminisiered orally by gavage at specific doses.
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(00190]  Treatment was initialed when the average tumor volume reached 100-300
mm”. Tumor growth and body weights were monitored at regular intervais. The two
largest diameters, widin (W) and lengih (L}, of ihe xenografl tumors were measured
manually wilh calipers and the tumor volume was estimated using the formula: 0.5 X L X
W~
(001911 When applicable, resulis are presented as mean £ SEM. Graphing and
siatislical analysis was performed using GraphPad Prism 5.00 {GraphFad Software).
Tumor and body weighi change data were analyzed statisticaily. if the variances in the
data were normally distribuied (Bartietl's test for equal variances), the dala were
analyzed using one-way ANOVA with post hoc Dunnet’s test for comparison of {reatment
versus control group. The post hoe Tukey test was used for intragroup comparnson.
Otherwise, the Kruskal-Wallis ranked test post hoc Dunn's was used.
(00192] As a measure of efficacy the % 1/C value is calculated at the end of the
experiment according 1o:

(Atumor volume ™ /Atumor volume®™™ 100
Tumor regression was caiculaied according 10o:

reated

-{Atumor volume ™ % fumor volume ™ @ S 400
001931 Where Alumor volumes represent the mean tumor volume on the evaluation

day minus the mean tumor volume at ihe start of the expenment.

(00194 N-((5-fluorp-2, 3-dihydrobenzoefuran-4-yiimethyl }-8-(2-methyipyridin-3-yi -
(1,2, 4linazoiol4,3-clpyrimidin-S-amine was tesied in the EED {8} Alphascreen binding
Qualified, (b} LC-MS Qualiied and (¢} ELISA Qualified assays described above and
found {0 have 2D inhibitory aclivity.

@ | ® | ©
HIPAC name 150 150 1050

EM) | M) | (M)

N-({D-fluoro-2,3-dihydrobenzotfuran-4-yihmethyi }-8-

(Z-methyipyndin-3-yh-{1,2,4jinazolof4,3- 0.0059 0.0089 | 0.0026

clpyrimidin-S-amine

KARPAZAZ2Z atter 14 days of reatment for N-({5-Tluorp-2,3-dihydrobenzofuran-4-
yiymethyl-8-{Z2-methvipyridin-3-vi}-[1,2,4lirnazoloid, 3-clpyrimidin-5-amine is 0.0030 uM.
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(00196]  Accordingly, N-{{5-fluoro-2,3-dihydrobenzofuran-4-yhimethyl}-8-(2-
methylpyridin-3-yii-[1,2,4linazolold  3-clpyrimidin-5-amine has been found to inhibit £ED
and is therefore usetul in the treatment of diseases or disorders associaled with =D
and FRCZ, which include, but are nof imited to, diffused large B cell ivmphoma (DLBCL),
5 follicular lymphoma, other lymphomas, leukemia, muitiple myeloma, mesothelioma,
gasiric cancer, mailignant rhabdoid tumor, hepatoceliular carcinoma, prostate cancer,
preasi carcinoma, bile duct andg galibladder cancers, bladder carcinoma, brain tumors
inciuding neurcbaisioma, gitoma, gliobiastoma and asirocytoma, cervical cancer, colon
cancer, melanoma, endomeltrial cancer, esophageal cancer, head and neck cancer, iung
10 cancer, nasopnarhwyngeal carcinoma, ovarian cancer, pancreatic cancer, renal cell
carcinoma, rectai cancer, thyroid cancers, parathyroid iumors, ulerine lumors, and soft
lissue sarcomas selected from rhabdomyosarcoma (RMS), Kaposi sarcoma, synovial

sarcoma, osteosarcoma and Ewing's sarcoma.

is V. PHARMACEUTICAL COMPOSITIONS AND COMBINATIONS
(001971 A "pharmaceulically acceptable camier (diluent or excipient)” refers 1o media
generally accepted in the art tor the delivery of biologically acltive agents o animals, in
particular, mammails, including, generally recognized as sate (GRAS) solvents,
dispersion media, ceatings, surfactants, antioxidants, preservatives (8.qg., antibacierial
200 agenis, antifungal agents), isotonic agenis, absorplion delaying agents, salls,
preservatives, drug stabilizers, binders, buffering agenis {(e.q., maleic acid, tartaric aciq,
lactic acid, citric acid, acelic acid, sodium bicarbonaie, sodium phosphate, and the iike),
disintegration agents, lubricants, sweelening agents, flavoring agents, dyes, and the like
and combinations thereof, as would be known to ihose skilled in the arl {see, for example,
25 Allen, LV, Jr. et al., Remington: The Science and Practice of Pharmacy (2 Volumes),
22nd ediion, Pharmaceutical Press (2012). The formulations may be prepared using
conventional gissolution and mixing procedures. For exampie, the pulk drug substance
(i.e., compound of the present invention or stabilized form of the compound (8.9..
complex with a cyclodexinn derivative or other known compiexation agent)) is dissgived
30 in a suitable solvent in the presence of one or more of the excipients described above.
(00188] Compound X can be administered for any of the uses described herein by
any suitable means, for example, oraily, such as tablels, capsules {(each of which
inciudes sustained release or timed release formulations), piils, powders, granuies,

alixirs, finctures, suspensions (INcluding Nanosuspensions, MICrosusSpensions,

e
W

spray-dried dispersions}, syrups, and emuisions; sublingually,; bucally; parenierally, such
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as by subcutaneous, intravenous, intramuscular, or intrasternal injection, or infusion
technigues {&.g., as sleriie injectable agueous or non-aguecus solutions or SUSPensions);
nasaily, inciuding aaministration {o the nasal membranes, such as by inhaiation spray;
topically, such as in the form of a cream or ointment; or recially such as in the form of
supposiiories. They can be adminisiered alone, bul generally will be administered with a
pharmaceutical carrier selected on the basis of the chosen route of administration and
standard pharmaceutical praclice.

(001981 Compound X is typically formulated into pharmaceutical dosage forms 1o
provide an easily controliabie dosage of the drug and to give the patient an elegant and
easily handleabie product., The dosage regimen for the compounds of the present
invention will, of course, vary depending upon kKnown factors, such as the
pharmacodynamic characiernistics of the pariicuiar agent and its mode and route of
administration; the species, age, sex, health, medical condition, ang weight of the

recipient; the nature and extent of the symplioms,; the kind of concurrent treatment,; the

frequency of reatment; the rouie of administration, the renal and hepatic funclion of the

palient, and the effect desired. Compound X may be administiered in a single daily dose,
or the {otal daily dosage may be adminisiered in divided doses of two, three, or four
times gaily.

(00200] In certain instances, it may be advantageous to administer Compound X in
combination wilh at least one additional pharmaceutical (or therapeutic) agent, such as
other anti-cancer agents, immunomodulators, anti-allergic agents, anli-nausea agenis (or
anti-emetics), pain relievers, cyioprotective agents, and combpinations thereot.

(00201]  The term "combination therapy” refers to the administration of two or more
therapeutic agents {0 freal a therapeutic disease, disorder or condition descriped in the
present invenlion. Such administralion encompasses co-adminisiration of these
therapeutic agents in a substantially simultanecus manner, such as in a single capsule
naving a fixed ratio of active ingredients. Allernalively, such administration
encompasses co-adminisiration in mullipie, or in separate containers {(&.g., capsuies,
powders, and liquids) for each active ingredient. Compound X and additional therapeutic
agenis can be administered via the same adminisiration route or via different
administration routes. Powders and/or liquids may be reconstituted or diluled o a
desired dose prior to administration. in addition, such adminisiration ailso encompasses
use of each type of therapeutic agent in a sequential manner, either af approximately the

same time or at different times. in either case, the reatment regimen will provige
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peneficial eflfects of the drug combination in treating the conditions or disorders
described herein.

(302020  General chemotherapeulic agents considered tor use in combination
therapies include anasirozole (Arimidex®), picalutamide (Casodex@}, bleomycin sulfate
(Bﬁemxane@}, pbusulian (Myieran®), pusuiian injection (Busuifex®), capecifabine
(Xeioda'@), N4-pentoxycarbonyi-5-deoxy-5-flucrocytidine, carboplatin (Parapiatin),
carmusting (BECNU}, chicrambucil (Leukeran@}), cisplalin (Piatinoi'@), cladribine
(Leustatin®), cyclophosphamide (Cytoxan® or Neosai@}, cylarabine, cytosing
arabinoside (Cytosar-U@)), cylarabine iposome injection {DepoCyt@‘), dacarbazine
(DTECmDOme@}}, dactinomycin {(Actinomycin D, Cosmegan), daunorubicin hydrochionde
(Cerubidim-‘;-@), daunorubicin citrate liposome injection (DaunoXome{@), dexamethasone,
docelaxel (Taxotere®), dOXorubicin hydrocnloride (Adriamycin®, Rubex@z’), etoposide
(Vepesid®), fludarabine phosphate (Fiudara®), S5-fluorouracil (Adrucii‘@, Efudex®),
flutamide (Euﬁexin®), {ezaciiibine, Gemcitabine {difluorodeoxyciliding), hydroxyurea
(Hydrea@}), idarubicin (Edamycin®), ifosfamide (EFEX}, irinotecan (Camptosa@}, -
asparaginase (ELSPAR®), leucovorin caicium, meiphalan (Aikeran@’), b-mercapiopurine
(Purinethoiﬁg}), methotrexate (Foiex@), mitoxanirone (Novantmne®), myiotarg, paclitaxel
(’_Tami@}, nab-paciitaxel (Abraxane®), phoenix {YtriumS0/MX-DTPA), pentostatin,
poiffeprosan 20 with carmustine impiant (Giiadei®), tarnoxiten ciirale (No!vadex®),
teniposide (Vumon’*@), o-thicguanine, thiolepa, tirapazamine (Tirazone®), topotecan
hydrochioride for injection (Hycampﬁn@}, vinblastine {\/eiban®), vincristing (Onoovin®),

and vinorelbine (Naveibine'@),

(00203]  Anti-cancer agents of particular inferest for combinations with Compound X
may inciude:cyciin-dependent kinase (CUK) inhibitors, checkpoint Kinase (CHK)
innhibitors, C-RAF inhibitors, phosphomositide 3-kinase (PiSK} inhibitors, BCOL-Z inhibitors,
mitogen-activated protein kKinase (MEK) inhibitors, topoisomerase i inhibitors, SRO
inhibiiors, hisione deacetylase (HDAQC) inhibitors, anti-tumor antibiolics, demethyiating
agents, and anti-estrogens.

10204] Some palienis may experience aliergic reachions {o the compounds of the
present invention and/or other anti-cancer ageni{s) during or afier administration;
therefore, anti-allergic agents are ofien administered {0 minimize the risk of an allergic

reaction. Suilable anti-alergic agents include corticosieroids (Knuison, &., et al., ALoS
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One, DOE10.1371ournal.pone. 0111840 (2014}, such as dexamethasone (e.g.,
Decadron®), beclomethasone {e.g., Becioveni®), hydrocortisone (aiso Known as
cortisone, hydrocortisone sodium succinate, hydrocortisone sodium phosphate, and soid
under the tradenames Ala-Con®), hydrocortisone phosphate, Solu-Cortef®, Hydrocort
Acelate® and Lanacori®), prednisclone {sold under the fradenames Delta-Corlel®,
Orapred®, Pediapred® and Preione®), prednisone (sold under the fradenames
Deltasone®, Liguid Red®, Melicorien® and Urasone®), methyiprednisoiong (also Known
as 6-methyipredniscioneg, methviprednisoione acelate, methyiprednisclong sodium
succinate, soid under the tradenames Duraione®, Medralone®, Medroi®, M-Prednisok®
and Solu-Medrol®); antihistamines, such as diphenhydramine {e.q., Benadryi®},
nydroxyzine, and cyproneplading; and bronchodiiators, such as the bela-adrenergic
recepior agonists, albuterol (e.g., Proventii®), and terbutaiine (Brethine®).

(00205] Immunomodulators of particular interest for combinations with the compounds
of the present invention include one or more of. an activator of a costimuiatory molecule
or an inhipitor of an immune checkpoint molecule (8.g., one or more inhibitors of PD-1,
PD-L1, LAG-3, TIM-3 or CTLA4) or any combination thereof.

(002061  In cerfain embodiments, the immunomodulator is an aclivator of a
costimulatory molecule. In one embodiment, the agonist of the costimuliatory molecule s
chiosen from an agonist {(e.g., an agonistic antibody or antigen-dinding fragment thereof,
or a soluble fusion) of OX40, CD2, CLZ7, COS, ICAM-1, LFA-T (CD1T1a/CD18), 1ICOG
(CR278), 4-188 (CD137), GITR, CD30, CD4G, BAFFR, HVEM, CD7, LIGHT, NKG2(C,
SLEAME Y, NKp8Q, CD160, B7-H3 or CLE3 ligand.

(302071 In certain embodiments, the immunomoduiator is an inhibifor of an immune
checkpoint molecuie. In one embodiment, the immunomoduiator 1s an inhibitor of PLD-1,
RO-L1, PD-L2, CTLA4, TIM3, LAGS3, VISTA, BTLA, TIGIT, LAIR1Y, CD160, 2B4 and/or
TGHFR beta. In one emboediment, the inhibifor of an immune checkpoint molecule inhibiis
PO-1, FO-L1, LAG-3, TiM-3 or CTLA4, or any combination thereot. The term "inhibition”
or "innibitor” includes a reduclion in a cerfain parameler, &.¢., an activity, of a given
maoiecule, e.g., an immune checkpoint inhibitor. For exampie, inhibilion of an activily,
e.g., a PUD-1 or PDR-L1 activity, of al least 5%, 10%, 20%, 30%, 40% or more is included
by this term. Thus, inhibition need not be 100%.

130208] Some palienis may experience nausea during and after adminisiration of the
compound of the present invention and/or other anti-cancer agent(s), therefore, anti-
emetics are used in preventing nausea (upper stomach) and vomiling. Suitable anti-

emetics include aprepitant (Emend®), ondansetron {Zofran®}, granisetron HUH {(Kylni®),
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lorazepam (Ativan®. dexamethasone {(Decadron®), prochiorperazine (Compazine®),
casopitant (Rezonic® and Zunnsa®}, and combinations thereof.

(00209] Medication {o glleviate the pain experienced dunng the treatment penod is
ofien prescribed {0 make the patieni more comfortable. Common over-the-~-counter
analgesics, such Tyienol®, are often used. However, opioid analgesic drugs such as
hydrocodone/paracetamoi or nydrocodone/acetaminophen {e.g., Vicodin®)}, morphine
(2.g., Astramorph® or Avinza®), oxycodone {&.d., OxyContin® or Percocel®),
oxXymorphone hydrochioride (Opana®), and fentanyl (e.g., Duragesic®) are also useful
for moderate or severe pain.

{00218]  In an effort to protect normat celis from trealment {oxicily ang to imit organ
toxicities, cyloprotective agenis {(such as neuroprotectants, free-radical scavengers,
cardioproteciors, anthracycling exfravasation neuiralizers, nutrients and the like) may be
used as an adjunct therapy. Suitable cyloprotective agents include Amifosiine (Eihyol®},
giutamine, dimesna {avocepi®}, mesna {(Mesnex®)}, dexrazoxane {Zinecard® or
Toteci®), xaliproden (Xapriia®), and feucovorin (also Known as caicium isucovorin,
citrovorum factor and Tolinic acid).

(00211]  The structure of the aclive compounds identified by code numbers, generic or
trade names may be taken from the actual edifion of the standard compendium " The
Merck index” or from dalabases, e.g. Patents international {(e.g. IMS World Publicalions).
{00212] In one embodiment, the present invention provides pharmaceutical
compositions comprising Compound X together with a pharmaceutically acceptable
carrier suitable for administralion to a human or animal subject, either alone or together
with other anti-cancer agents.

(302131 In one embodiment, the present inveniion provides methods of {realing
numan or animai subjects suftering from a cellular proliferative disease, such as cancer.
1he present invention provides methods of treating a human or animal subject in need of
such treatment, comprising administering to the subject a therapeutically effective
amount of a compound of the present invention {e.g., a compound of the present
invention)} or a pharmaceulically acceptable salt thereo!, either alone or in combination
with other anli-cancer agents.

(00214]  In particular, compositions will either be formulaled together as a combination
therapeutic or adminisiered separately.

{00215 In combinafion therapy for treatment of a malignancy, Compound X and other

anti-cancer agent(s) may be administered simultaneously, concurrently or sequentially
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with no specific time imils, wherein such administration provides therapeulically effective
levels of the two compounds in the body of the subject.

(002181 In a preferred empodiment, Compound X and the other anli-cancer ageni{s)
1S generally administered sequentially in any order by infusion or orally. The dosing
regimen may vary depending upon the stage of the disease, physical fitness of the
patient, safety profiles of the individual drugs, and tolerance of the individual drugs, as
well as other criteria well-known {0 the atlending physician and medical practilioner({s)
administering the combination. The compound of the present invention and ofher anti-
cancer agent{s) may be administered within minutes of each other, hours, days, or even
weeks apart depending upon the particuiar cycle being used for treatment. In addition,
the cycle couid include aaminisiration of one drug more often than the other durning the
freaiment cycle and at different doses per administration of the drug.

(002171 In anocther aspect of the present invention, kits that include Compound X and
a combination partner as disciosed herein are provided. Repraesentative Kits include {(a)
Compound X, (o) al least one combination pariner, £.¢., as indicated above, whereby
such kit may comprise a package insert or other labeling including directions for
administration.

(00218] Compoundg X may alse be used (o advantage in combination with Known
therapeulic processes, for example, the administration of hormones or especiaily
radiation. Compound X may in particular be used as a radiosensilizer, especially for the
freaiment of tumors which exhibit poor sensitivity 1o radictherapy.

(002181 In another aspect of the present invention, kils that include Compound X and
a combination partner as disciosed herein are provided. Repraesentative Kits include {(a)
Compound X, (o) al least one combination pariner, €.¢., as indicated above, whereby
such kit may comprise a package insert or other labeling including directions for
administration.

(302201 In the combination therapies of the invention, Compound X and the other
therapeulic agent may be manufactured and/or formulaled by the same or different
manufacturers. Moreover, Compound X and the ofher therapeutic {or pharmaceutical
agenti) may be brought together into a combination therapy: (i) prior {o release of the
combination product o physicians {e.g. in the case of a kit comprising Compound X and
the other therapeutic agent); (it} by the physician themseives (or under the guidance of
the physician) shorlly before administration; (i) in ithe patient themseives, e.g. during

sequential adminisiration of Compound X and the other therapeutic ageni.
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(00221]  The pharmaceulical composition (or formulation} for application may be
packaged in a vanetly of ways depending upon the method used for adminisiernng ihe
drug. Generally, an article for disinbution includes a container having deposited therain
the pharmaceutical formulation in an appropriate form. Suitable containers are well-
kKnown 1o those skilled in the art and include materials such as botlles (plastic and glass),
sachets, ampouies, plastic bags, metal cylinders, and the like. The container may also
inciude a tamper-proof assemblage 1o prevent indiscreet access (o the contents of the
package. in addition, the container has deposiied thereon a label thatl describes the

contents of the confainer. The label may alse include appropriate warmings.
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WHAT IS CLAIMED IS:
1. A crystailine form of N-({5-Fluoro-2,3-dihydrobenzofuran-4-yiimethyl)-8-(2-
metnvipyridin-3-yi-i1,2.4trigzoloj4, 3-cipyrimidin-5-aming hydrocnioride, wherein

said crystatiine form contains less {han 0.5% by weight of residual organic solvent.

2. The crystaliine form of claim 1, wherein said crysialiine form contains iess than

0.2% by weight of residual organic soivent.

3. The crystalline form of claim 1, wherein said crysialline form contains less than

10 0.1% by weight of residual organic solvent.

4. A crystalline form of N-{({5-Fluoro-2,3-dihydrobenzofuran-4-yhmethyl)-8-(2-
methyipyridin-3-yi}-11,2,4ltriazoic{4, 3-clpynimidin-5-amine hydrochloride,
having a x-ray powder diffraction pattern comprising 29 values (CuKo 2.=1.5418 A)

15 of 12.5x0.1, 13.0+£0.1, 252+0.1, and 30.8+£0.1.

) The crystaliine form of claim 4, having a x-ray powder diffraction pattern

comprising at least two additional 26 values (CuKa 2=1.5418 A) selected from

the group consisting of 13.8+0.1, 20.820.1, 206.240.1, 26.7£0.1, and 28.2 £0.1.
2{}

0. The crysialline form of claim 4, which contains less than 0.5% by weight of

residual organic solvent.

7. Crystalline N-((5-Fluoro-2,3-dihydrobenzofuran-4-yhmethy-8-(2-methyipyridin-3-

o
LM

vi-i1,2,4ltriazolol4 , 3-clpyrnmidin-5-amine hydrochioride (Compound X} obtained
DY 8 process comprising the steps:

1} suspending N-{{5-Flucro-2,3-dihydrobenzoturan-4-yhimethyi}-8-(2-
methvyipyridin-3-vi-{1,2 4}inazoiold4 ,3-clpyrimidin-a-amine {Compound A in 3
mixiure of waler and water-miscibie organic soivent;

30 23 heating the resulling suspension to about or over 50 °C;

3} acidifying the resulling suspension with hydrochioric acid {o form a clear
sgiution while maintaining the temperature at about or over 50 “(; and

43y lowering the lemperature of the resulting solution {o obtain crysiailine

Compound X.



10

25

30

CA 030277246 2018-12-10

WO 2017/219948 PCT/CN2017/089003

8. The crystalline Compound X of any one of claims 1 to 7 oblained by a process
comprising the steps:

1} suspending N-{({5-Fluoro-2,3-dihydrobenzoturan-4-yhimeinyi-8-(2-
methvipyridin-3-vi-{ 1,2, 4ltriazoio[4,3-cipyrimidin-5-amine {(Compound A} in &
mixture of waler ang water-miscible organic solvent;

23 healing the resuiling suspension o about or over 50 “C;

3} acidiiving the resulting suspension with hydrochionc acid to form a clear
soiufion while maintaining the temperature at about or over 50 °C; and

4} lowerning the temperature of the resulting solution {0 obtain crystaliine

Compound X.

2} The crysialiine Compound X of claim 8, obtained by the process wherein:

in step 1) the water-miscible organic solvent is selected from a group
consisting of ethanol and acetone;

in step 23 heating the resuiting suspension 1o about 50 to 75 °C;

in step 3) acidifying the resuiting suspension with hydrochioric acid o form a
clear solution by adding a soiution of 0.5 N HU in a mddure of water ang said
water-miscible organic soivent, while maintaining the temperature at about 50 {o
/570, ang

in step 4) lowering the lemperaiure of the resulting selulion {0 oblain

crystailine Compound X,

10. Crystalline Form A of N-({&-Fiuoro-2,3-dihydrobenzoturan-4-yhmethyl}-8-(2-
methyipyridin-3-yi}-{1.2,4ltriazolol4 , 3-cipyrimidin-S5-amine hydrochionde (Compound X)
obiainable by a process comprising the steps:

1} suspending N-({(&-Fluore-2,3-dihydrobenzoturan-4-ylhimethyl)-8-(2-
methvipyridin-3-vi}-{1,2,4}iriazolof4 ,3-cjpyrimidin-S-amine (Compound A} in a8
mixiure of water and water-miscible organic solvent;

2} heating the resulling suspension to about or over 50 °C;

3} acidityving the resulling suspension with hydrochiornic acid o form a clear
soiution while maintaining the temperature about or over 50 *C; and

4} lowering the lemperature of the resulting solution {o obtain Form A of

Compound X.
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1.

12.

13.

14.

15.

16.

The crystalline form of any one of claims 1 1o 3 obtainable by a process
comprising the steps:

1} suspending N-{({5-Fluoro-2,3-dihydrobenzoturan-4-yhimeinyi-8-(2-
methvipyridin-3-vi-{ 1,2, 4ltriazoio[4,3-cipyrimidin-5-amine {(Compound A} in &
mixture of waler ang water-miscible organic solvent;

23 healing the resuiling suspension o about or over 50 “C;

3} acidiiving the resulting suspension with hydrochionc acid to form a clear
soiufion while maintaining the temperature at about or over 50 °C; and

4} lowering the temperature of the resulting solution o obtain Form A of

Compound X.

Crystalline Form A of claim 10, obtained by the process wherain:

in step 1) the water-miscible organic solvent is selected from a group
consisting of ethanol and acetone;

in step 23 heating the resuiting suspension 1o about 50 to 75 °C;

in step 3} acidifying the resuiting suspension to form a clear soiution by
adding a soiution of 0.5 N HUL in a mixture of water and said water-miscible
organic solvent, while mainiaining the temperaiure about 50 to 75 °C; and

in step 4} lowering the lemperaiure of the resulting solution (o oblain Form A

of Compound X.

A hydrated solid form of N-{{5-Fluoro-2,3-dihydrobenzoturan-4-yhmethyi}-8-(2-
methylpyndin-3-yi-{1,2,4|inazolc{4, 3-cipynmidin-5-amine hydrochioride.

The hydrated solid form according o claim 13, wherein said hydrated form is

monohydrate Form Ha.

The hydrated solid form according to claim 13, wherein said hydrated form is

monohydrate Form Hg.

The hydrated solid form accorging to claim 14, having a X-ray powder diffraction
pattern comprising the following 28 vaiues (CuKa 2=1.5418 A): 13.8+0.1,
20.8x0.1, 26.2+0.1, 20.7+0.1, ana 28.2 £0.1.
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1.

13.

19.

20,

21,

22.

23.

24

The hydrated solid form according to claim 15, having a X-ray powder diffraction
pattern comprising the following 20 values (CuKa 2=1.5418 A} 9.0+0.1, 17.1x0.1,
22.810.1, 26.8x£0.1, and 35.3£0.1.

A pharmaceutical composition, comprising one or more pharmaceutically
acceplable carriers and crystaliine Compound X accorging o any one of claims 1
o 11.

1he phamaceulical composition of claim 17 further comprising at ieast one

additional therapeutic agent.

The pharmaceutical compostition of claim 18 where said at least one additional
therapeulic agent is selected from olher anli-cancer agents, immunomoduialors,
anii-aliergic agents, anti-emelics, pain relievers, cvioprotective agents, and

combinations thereof.

Crystalline Compound X according to any one of claims 1 to 11 for use in therapy.

Use of crysialiine Compound X according o any one of claims 1 o 11, in the

manutacture of a medicament for trealing a disease or disorder mediated by
mediated by EED and/or PRCZ.

The use of claim 22, wherein said disease or disorder is selected from diffused
large B cell iymphoma, follicular lymphoma, other lymphomas, leukemia, multiple
myeloma, mesothelioma, gastric cancer, malignant rhabdoid tumor,
hepatoceliular carcinoma, prostate cancer, breast carcinoma, biie duct and
galinladder cancers, bladder carcinoma, brain tumors including neuroblasioma,
schwannoma, gitoma, glicbiasioma and astrocytoma, cervical cancer, colon
cancer, melanoma, endometrial cancer, esophageal cancer, nead and neck
cancer, lung cancer, nasopharyngeal carcinoma, ovarian cancer, pancreaiic
cancer, renal cell carcinoma, rectal cancer, thyroid cancers, parathyroid tumaors,

yierine tumors, ang soft lissue sarcomas.

A process for preparing Crystalline Form A of Compound X comprising the steps:
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1} suspending N-({(&-Fluore-2,3-dihydrobenzoturan-4-yhimethyl-8-(2-
methvyipyndin-3-vi}-{1,2 4ltriazolo4, 3-cjpyrimidin-b-amine (Compound A)
in a mixture of waler and water-miscible organic soivent;

21 heating the resulling suspension to about or over 50 °C;

3} aciditying the resulling suspension 1o form a clear selution with

nydrochloric acid while maintaining the temperature at apout or over 50 °C; ang
4} lowering the temperature of the resuiting solution {o obtain Form A of

Compound X.

25, A process for preparing Crysialline Form of any one of claims 1 1o 3, comprising
the steps:

1} suspending N-({5-Fluore-2,3-dihydrobenzofuran-4-yhmethyi-8-(2-
methyipyndin-3-yi-i1 2, 4ltriazoiol4, 3-clpyrnimidin-5-amine (Compound A} in a
mixture of waler ang water-miscibie organic soivent;

2} heating the resulting suspension (o about or over 50 “C;

3} acidiiying the resulling suspension {o form a ciear solution while
maintaining the temperature at about or over 50 °C; and

4} lowerning the temperature of the resulting solution to oblain crystaliine

Compound X,

25, The process of claim 24 wherein:
in step 1) the water-miscible organic seolvent is selected from a group
consisting of ethanol and acetone;

in step 23 heating the resuiting suspension 1o about 50 o 75 °C;

in step 3) acidifying the resulling suspension to form a clear solution by
adding a solution of 0.5 N HULin a mixture of waler andg said water-miscibie
organic solvent, while mainiaining the temperaiure at about 50 to 75 °C; and

in step 4} lowering the lemperaiure of the resulting solution (o oblain Form A

of Compound X.
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