AMINOPYRIMIDINES AS ALK INHIBITORS
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure provides anaplastic lymphdinase inhibitors and
therapeutic methods of treating conditions andadiss wherein inhibition of anaplastic

lymphoma kinase provides a benefit.

Background

[0002] Anaplastic lymphoma kinase (ALK), a member of thesulin receptor
superfamily of receptor tyrosine kinases, has beaplicated in oncogenesis in
hematopoietic and non-hematopoietic tumors. Therabe expression of full-length
ALK receptor proteins has been reported in neustbfaas and glioblastomas; and ALK
fusion proteins have occurred in anaplastic largk lgmphoma. The study of ALK
fusion proteins has also raised the possibilitmwedv therapeutic treatments for patients
with ALK-positive malignancies. Pulfor@t al., Cell. Mol. Life. Sci. 61:2939-2953
(2004).

[0003] Small molecule ALK inhibitors have therapeutic putal for the treatment of
diseases and conditions in which ALK has a rolgluding cancer. Roskoski,
Pharmacological Research 68:68— 94 (2013). ALK inhibitors are disclosed in
U.S. 8,039,479 and WO 2015/130014.

[0004] There is an ongoing need for new agents, e.g.,| snudécules, for treating and/or

preventing cancer and other diseases responsiviekanhibition.

BRIEF SUMMARY

[0005] In one example, the present disclosure providespoomds represented by any
one of Formulad-VI, below, and the pharmaceutically acceptable saiths solvates
thereof, collectively referred to as "Compoundghe Disclosure." Compounds of the
Disclosure are ALK inhibitors and are thus usefultieating or preventing diseases or

conditions wherein ALK inhibition provides a beriefin one aspect, the present



disclosure refers to a compound having Formula R3 (1) ora
pharmaceutically acceptable salt or solvate thensberein: R2 R®, R?% and R are
each Gs alkyl; R® is selected from the group consisting of hydrog€ms alkyl,
Css cycloalkyl, and Gs heterocyclo, R is selected from the group consisting of4C
alkyl, and G cycloalkyl; P is halo; R is selected from the group consisting afsC
alkyl, and G cycloalkyl; and Ris selected from the group consisting of hydroganr,
alkyl, and G.s cycloalkyl, with proviso that when 'R R!®, R?2 and R® are each
hydrogen, then Ris selected from the group consisting ofsCycloalkyl and Gs
heterocyclo.

[0006] In another example, the present disclosure proviteshods of treating or

preventing a condition or disease by administeainigerapeutically effective amount of a
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Compound of the Disclosure to an individual, gaghuman, in need thereof. The disease
or condition of interest is treatable or prevergaby inhibition of ALK, for example,

a cancer, a chronic autoimmune disorder, an inflatong condition, a proliferative
disorder, sepsis, or a viral infection. Also pded are methods of preventing the
proliferation of unwanted proliferating cells, suak in cancer, in a subject comprising
administering a therapeutically effective amountaofCompound of the Disclosure to
a subject at risk of developing a condition chamazeéd by unwanted proliferating cells.
In some examples, the Compounds of the Discloswag raduce the proliferation of
unwanted cells by inducing apoptosis in those cells

[0007] In another example, the present disclosure provadesethod of inhibiting ALK
in an individual, comprising administering to thedividual an effective amount of at
least one Compound of the Disclosure.

[0008] In another example, the present disclosure prowadgsarmaceutical composition
comprising a Compound of the Disclosure and anpsewi and/or pharmaceutically
acceptable carrier. In another aspect, the predientosure refers to a pharmaceutical
composition comprising the compound as discloseckihe or a pharmaceutically
acceptable salt or hydrate thereof, and a pharniaa#ty acceptable carrier.

[0009] In another example, the present disclosure provae&®mposition comprising
a Compound of the Disclosure and an excipient anglarmaceutically acceptable
carrier for use treating or preventing diseasesomditions wherein inhibition of ALK
provides a benefit, e.gcancer.

[0010] In another example, the present disclosure provadesmposition comprising:
(@) a Compound of the Disclosure; (b) a secondatieartically active agent; and
(c) optionally an excipient and/or pharmaceuticaltgeptable carrier.

[0011] In another example, the present disclosure provide€ompound of the
Disclosure for use in treatment or prevention afisease or condition of interest, e.g.,
cancer.

[0012] In another example, the present disclosure provédese of a Compound of the
Disclosure for the manufacture of a medicamenttfeating a disease or condition of
interest, e.g.cancer. In yet another aspect, the present disdosfers to use of a
therapeutically effective amount of the compound disclosed herein, or a
pharmaceutically acceptable salt, hydrate, or selthereof in the manufacture of a

medicament for treating a patient having cancechenic autoimmune disorder, an



inflammatory condition, or a proliferative disorddn yet another aspect, the present
disclosure refers to the pharmaceutical composéasdisclosed herein for use in therapy.
In yet another aspect, the present disclosuresrébea compound as disclosed herein, or
a pharmaceutically acceptable salt, hydrate, oraselthereof, for use in treatment of
cancer, a chronic autoimmune disorder, an inflarongatondition, or a proliferative
disorder. In yet another aspect, the present disoborefers to the compound as disclosed
herein for use in treating cancer.

[0013] In another example, the present disclosure provadds comprising a Compound
of the Disclosure, and, optionally, a packaged ausitpn comprising a second
therapeutic agent useful in the treatment of aadiseor condition of interest, and a
package insert containing directions for use inttleatment of a disease or condition,
e.g., cancer. In yet another aspect, the presentodure refers to a kit comprising the
compound as disclosed herein, or a pharmaceutiaattgptable salt, hydrate, or solvate
thereof, and instructions for administration of tbempound, or a pharmaceutically
acceptable salt, hydrate, or solvate thereof, tpatient having cancer, a chronic
autoimmune disorder, an inflammatory conditionaqroliferative disorder.

[0014] In another example, the present disclosure provichethods of preparing

Compounds of the Disclosure.
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What is claimed is:
1. A compound having Formula

B

0. OHN""N”"NH

R4/8\© O\RG
R7
=

or a pharmaceutically acceptable salt or solvateethf, wherein:

R12 R R%a and RP are each Cs alkyl;

R® is selected from the group consisting of hydrog€ns alkyl, Csscycloalkyl, and Gsg
heterocyclo,

R*is selected from the group consisting efa@lkyl, and G.s cycloalkyl;

R is halo;

RS is selected from the group consisting af@lkyl, and G.s cycloalkyl; and

R’ is selected from the group consisting of hydrogan, alkyl, and G.s cycloalkyl,

with proviso that when R R'®, R?2 and RP are each hydrogen, therf R selected from the

group consisting of & cycloalkyl and Ggheterocyclo.

2. The compound of claim 1 having Formuila

or a pharmaceutically acceptable salt or solvateetsf, wherein:

R R R?2 and RP are each Cs alkyl; and
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R3is selected from the group consisting of hydrogam, alkyl, Cs-s cycloalkyl, and

Cs-gheterocyclo.

3. The compound of claims 1 or 2, or a pharmacallyiacceptable salt or solvate thereof,

wherein R2 RIP, R?2 and R are each methyl.
4. The compound of any one of claims 1-3, or aplaaeutically acceptable salt or solvate
thereof, wherein Ris hydrogen.

5. The compound of any one of claims 1-4, or aplaaeutically acceptable salt or solvate

thereof, wherein Ris Gz alkyl.

6. The compound of claim 5, or a pharmaceuticaltyeatable salt or solvate thereof,

wherein R is methyl.

7. The compound of any one of claims 1-3, or aplaaeutically acceptable salt or solvate

thereof, wherein Ris Gs.sheterocyclo.

8. The compound of claim 7, or a pharmaceuticattyeatable salt or solvate thereof,

wherein R is selected from the group consisting of:
Rl
0]
o .

9. A pharmaceutical composition comprising the coomu of any one of claims 1-8, or a

pharmaceutically acceptable salt or hydrate theeeuf a pharmaceutically acceptable carrier.
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10. Use of a therapeutically effective amount ef tompound of any one of claims 1-8, or a
pharmaceutically acceptable salt, hydrate, or $eltreereof in the manufacture of a medicament
for treating a patient having cancer, a chronioiamnune disorder, an inflammatory condition,

or a proliferative disorder.

11. The use of claim 10, wherein the patient hasea

12.  The use of claim 11, wherein the cancer isctesdefrom the group consisting of

anaplastic large-cell lymphoma, non-small cell laagcer, diffuse large B-cell lymphoma,
inflammatory myofibroblastic tumors, neuroblastomaaplastic thyroid cancer,
rhabdomyosarcoma, breast cancer, colorectal caemgphageal squamous cell cancer, and renal

cell carcinoma.

13.  The pharmaceutical composition of claim 9 fee in therapy.

14. The pharmaceutical composition of claim 13u®e in treating cancer, a chronic

autoimmune disorder, an inflammatory conditionaqroliferative disorder.

15.  The pharmaceutical composition of claim 14, ighrethe cancer is selected from the
group consisting of anaplastic large-cell lymphomag-small cell lung cancer, diffuse large B-
cell lymphoma, inflammatory myofibroblastic tumonguroblastoma, anaplastic thyroid cancer,
rhabdomyosarcoma, breast cancer, colorectal caemgphageal squamous cell cancer, and renal

cell carcinoma.

16. A compound of any one of claims 1-8, or a pte®uatically acceptable salt, hydrate, or
solvate thereof, for use in treatment of cancehranic autoimmune disorder, an inflammatory

condition, or a proliferative disorder.

17. The compound of claim 16 for use in treatingoces.
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18. The compound of claim 17, wherein the canceelscted from the group consisting of
anaplastic large-cell lymphoma, non-small cell laagcer, diffuse large B-cell lymphoma,
inflammatory myofibroblastic tumors, neuroblastomaaplastic thyroid cancer,
rhabdomyosarcoma, breast cancer, colorectal caemgphageal squamous cell cancer, and renal

cell carcinoma.

19. A kit comprising the compound of any one ofrag1-8, or a pharmaceutically
acceptable salt, hydrate, or solvate thereof, asiuctions for administration of the compound,
or a pharmaceutically acceptable salt, hydrateptwate thereof, to a patient having cancer, a

chronic autoimmune disorder, an inflammatory caoditor a proliferative disorder.

20.  The kit of claim 19, wherein the patient hasoea; optionally wherein the cancer is
selected from the group consisting of anaplastigaaell lymphoma, non-small cell lung cancer,
diffuse large B-cell lymphoma, inflammatory myofittmastic tumors, neuroblastoma, anaplastic
thyroid cancer, rhabdomyosarcoma, breast canclereotal cancer, esophageal squamous cell

cancer, and renal cell carcinoma.
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