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CLAIMS
1. A combination therapy comprising an ALKZ inhibitor, or pharmaceutically acceplable
salt thereof, and a JAK2 inhibifor having the Formula |

Rd

N7~ N R2

o

{®
or a pharmaceutically acceptable sall thereof,

H

wherein

R', R? and R® are independently selected from the group consisting of hydrogen,
halo, and Cq. alkyl;

R* is selected from the group consisting of hydrogen, halo, cyano, nitro, hydroxy, Cra
atkyl, and C1.4 alkoxy; and

Z is 3-8 membered cycloalkyl;

for use in the freatment of cancer in a subject in nead thereof.

2. The combination therapy of claim 1, wherein R, R? and R® are all hydrogen, and R*
is cyano.
3. The combination therapy of claim 1 or 2, wherein the JAKZ inhibitor of Formula | is 3-

cyclopentyl-3-[4-(7H-pyrrolof2, 3-dlpyrimidin-4-vh- 1H-pyrazol-1-yijpropanenitrile, or a

pharmaceutically acceptable sali thereof.
4, The combination therapy of any one of claims 1-3, wherein the JAKZ inhibitor of
Formula | is (3R)-3-cyclopentyl-3-[4-(7H-pyrrolo[2, 3-dipyrimidin-4-yl}- 1H-pyrazol-1-

yiipropanenitiile, or a pharmaceutically acceptable salt thereof.

5. The combination therapy of any one of claims 1-4, wherein the ALKZ inhibitoris a

compound of Formula il
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or a pharmaceutically accepiable salt thereof,

wherein

R is bridged 5-10 membered cycloalkyl optionally substituted one, two, or three
times with hydroxyl or C+-Cs alkoxy;

R? is selected from the group consisting of C1-Cq alkyl, Co-Ca alkenyl, Cx-Ca alkynyl,
C+-Cs alkoxy, 3-6 membered cycloalkyl, and 3-6 membered helterocycloalkyl, all of which are
optionally substituted with R®; and

R° is selected from the group consisting of hydroxy, halo, cyane, nitro, S0x-C-Ca
atkyl, and SO:H.

8. The combination therapy of claim 5, wherein R, is bridged Ca-cycloalkyl substituted

with hydroxy.

7. The combination therapy of claim 5 or 8, wherein R, is tetrahydropyran.

8. The combination therapy of any one of claims 1-7, wherein the ALKZ inhibitor of
Formula i is 2-amine-N-{4-hydroxybicyclo{2.2. 2joctan- 1-yi)-5-(4-(3-{tetrahydro-2H-pyran-4-
vi}-3-azabicyciol3.1.0thexan-1-yhphenylnicotinamide, or a pharmaceutically acceptable salt

therecf.

g. The combination therapy of claim 8, wherein the ALKZ inhibitor of Formula Hf is 2-
amino-~-N-(4-hydroxybicyclo-[2.2 2loctan-1-v}-5-(4-(( 1R, 55}-3-{tetrahydro-2H-pyran-4-yh-3-
azabicyclo-[3.1.0Jhexan-1-yhiphenyiinicotinamide, or a pharmaceutically acceptable sall

thersof.

10. The combination therapy of claim 8, wherein the ALKZ inhibitor of Formula li is 2-
amino-N-{4-hydroxybicyclo-[2.2. 2loctan-1-vi)-5-(4-({1§, 8R)-3-(tetrahydro-2H-pyran-4-yi)-3-
azabicyclo-[3.1.0lhexan-1-yhphenyhnicotinamide, or a pharmaceutically acceptable salt

thereof.
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11 The combination therapy of any one of claims 1-10, wherein the ALKZ inhibitor and

JAKZ inhibitor are administered in a single formulation.

12. The combination therapy of claim 11, further comprising a pharmaceutically

acceptable carrier.

13. The combination therapy of any one of claims 1-10, wherein the ALK2 inhibitor and

JAKZ inhibitor are administered separately.

14, The combination therapy of any one of claims 1-13, wherein the canceris a

myeloproliferative neoplasm or a myelodysplastic syndrome.

15. The combination therapy of claim 14, wherein the cancer is selecied from the group
consisting of chronic myeioid leukemia (CML), polycythemia vera (FV}, essential
thrombocythemia (ET), myslofibrosis (MF), chronic neutrophilic leukemia, chronic
eosinophilic leukemia, chronic myelomonocytic leukemia, juvenile myelomonocytic leukemis,
hypereosinophilic syndrome, systemic mastocyiosis, atypical chronic myelogenous

leukemia, acute lymphoblastic leukemia (ALL}, and acute myeiocid lsukemia (AML).

18. The combination therapy of claim 14 or 15, wherein the cancer is myelofibrosis (MF).
17. The combination therapy of any one of claims 14-18, wherein the cancer is sslected
from the group consisting of primary myslofibrosis, post-polycythemia vera myelofibrosis, or
post-essential thrombocythemia myelofibrosis.

18. The combination therapy of any ong of claims 1-17, wherein the subject is human.

19. The combination therapy of any one of claims 1-18, wherein the treatment comprises

administering the ALKZ inhibitor and the JAKZ inhibitor at substantially the same time.

20. The combination therapy of any one of claims 1-10 and 13-18, wherein the treatment

comprises administering the ALKZ inhibitor and the JAKZ inhibitor at different times.

21. The combination therapy of claim 20, wherein the ALKZ inhibitor is administersed to

the subject, followed by administration of the JAKZ inhibitor.
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22. The combination therapy of claim 20, wherein the JAKZ inhibitor is administered to

the subject, followed by administration of the ALK2 inhibitor.

23. The combination therapy of any one of claims 1-22, whersin the ALKZ inhibitor
and/or the JAKZ inhibiter are administered at dosages that would not be sffective when one
or both of the ALKZ inhibitor and the JAKZ inhibitor are administered alone, but which
amounts are effective in combination.

24. A combination therapy comprising 2-amino-N-(4-hydroxybicycle-[2.2 Zloctan-1-y1)-5-
(4-((1R,55)-3-{tetrahydro-2H-pyran-4-vi)-3-azabicyclo-{3. 1. Olhexan-1-yliphenyhnicotinamide
and (3R)-3-cyclopentyl-3-[4-(7TH-pyrrolof 2, 3-dlpyrimidin-4-yh- 1H-pyrazol-1-ylipropanenitrile,
or pharmaceutically acceptable salls thereof, for use in the treatment of cancer in a subject
in need thereof.

25 A pharmaceutical combination comprising
(i) & JAKZ inhibitor having the Formula [
Rli

-

N--N
i

R1
N7 ™ .
RS’&N” o
{H
or a pharmaceutically acceplable salt thereof,
wherein
R, R? and R® are independently selected from the group consisting of hydrogen,
halo, and Cq. alkyl;
R* is selected from the group consisting of hydrogen, haio, cyano, nitro, hydroxy, Cia
atkyt, and Cy.4 alkoxy;
Z is 3-8 membered cycloalkyl; and
{iiy an ALKZ inhibitor having the Formula i
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or a pharmaceutically accepiable salt thereof,

wherein

R is bridged 5-10 membered cycloalkyl optionally substituted one, two, or three
times with hydroxyl or C+-Cs alkoxy;

R? is selected from the group consisting of C1-Cq alkyl, Co-Ca alkenyl, Cx-Ca alkynyl,
C+-Cs alkoxy, 3-6 membered cycloalkyl, and 3-6 membered helterocycloalkyl, all of which are
optionally substituted with R®; and

R° is selected from the group consisting of hydroxy, halo, cyane, nitro, S0x-C-Ca
atkyl, and SO:H.

26. The pharmaceutical combination of claim 25, wherein the JAKZ inhibitor is 2-
cyclopentyl-3-{4-(7 H-pyrrolof2, 3-dipyrimidin-4-yh- tH-pyrazol-1-yiipropanenitrile, or a

pharmaceutically acceptable salt thereof.

27. The pharmaceutical combination of claim 25 or 28, wherein the JAKZ inhibitor is
{3R}-3-cyclopentyl-3-[4-(7H-pyrrolol 2, 3-dipyrimidin-4-vi}- 1H-pyrazol-1-yijpropanenitrile, or a

pharmaceutically accepiable salt thereof.

28. The pharmaceutical combination of any one of claims 25-27, wherein the ALK2
inhibitor is 2-amine-N-{(4-hydroxybicyclof2. 2. 2loctan- 1-yi}-5-(4-(3-(tstrahydro-2H-pyran-4-yi}-
3-aza-bicyclof3.1.0lhexan-1-yhphenylinicolinamide, or a pharmaceutically acceplable salt

thereof.

29. The pharmaceutical combination of any one of claims 25-28, wherein the ALK2
inhibitor is Z-amino-N-{4-hydroxybicycle-[2.2 2ioctan-1-y)-5-(4-{{ 1R, 58}-3- (tetrahydro-2H-
pyran-4-yh-3-azabicyclo-[3.1.0lhexan-1-ylphenyhnicotinamide, or a pharmaceautically

acceptabie salt thereof.

30. The pharmaceutical combination of any one of claims 25-28, wherein the ALK2
inhibitor is 2~-amino-N-{4-hydroxybicyclo-[2.2 2loctan-1-yi)-5-(4-{(18,5R)-3- (tetrahydro-2H-
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pyran-4-yh-3-azabicyclo-[3.1.0lhexan- 1-yliphenylinicotinamide, or a pharmaceutically

acceptabie sait thereof.

31. A pharmaceutical composition comprising an ALKZ inhibitor, a pharmaceutically
acceptabie carrier, and a JAKZ inhibitor having the Formula |

R4

(A

R1
R TNNF N

)
or a pharmaceutically acceptable salt thereof,
wherein
R, R? and R® are independently selected from the group consisting of hydrogen,
halo, and Ci.4 alkyl;
R* is selected from the group consisting of hydrogen, halo, cyano, nitro, hydroxy, Cia
atkyl, and Cq.2 alkoxy; and

Z is 3-8 membered cycloalkyl,

32. The pharmaceutical composition of claim 21, wherein R, R? and R® are all hydrogen,

and R*is cyano.

33. The pharmaceutical composition of claim 31 or 32, wherein the JAKZ inhibitor is 3~
cyclopentyl-3-[4-(7H-pyrrolof, 3-djpyrimidin-4-yh- 1H-pyrazol-1-vilpropanenitrile, or a

pharmaceutically acceptable sait thereof.
34, The pharmaceutical composition of any one of claims 31-33, wherein the JAKZ
inhibitor is {3R)-3-cyclopentyl-3-[4-(7H-pyrroio]2 3-dipyrimidin-4-y)- 1H-pyrazol-1-

vilpropanenitrile, or a pharmaceutically acceptable salt thereof.

35, The pharmaceutical composition of any one of claims 31-34, wherein the ALKZ2

inhibitor is a compound of Formula i
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or a pharmaceutically accepiable salt thereof,

wherein

R is bridged 5-10 membered cycloalkyl optionally substituted one, two, or three
times with hydroxyl or C+-Cs alkoxy;

R? is selected from the group consisting of C1-Cq alkyl, Co-Ca alkenyl, Cx-Ca alkynyl,
C+-Cs alkoxy, 3-6 membered cycloalkyl, and 3-8 membered helerocycloaltkyl, all of which are
optionally substituted with R®; and

R° is selected from the group consisting of hydroxy, halo, cyane, nitro, S0x-C-Ca
atkyl, and SO:H.

36. The pharmaceutical composition of claim 35, wherein R is bridged Cs-cycloalkyl

substituted with hydroxyl.

37. The pharmaceutical composition of claim 35 or 38, wherein R, is tetrahydropyran.

38. The pharmaceutical composition of any one of claims 31-37, wherein the ALKZ
inhibitor is Z-amino-N-{4-hydroxybicyclo]2 2 2joctan-1-yi}-5-{(4-(3-(telrahydro-2H-pyran-4-yi)-
3~-aza-bicyclo[3.1.0lhexan-1-yliphenylinicotinamide, or a pharmaceutically acceptable salt

therecf.

39 The pharmaceutical composition of any one of claims 31-38, whersin the ALKZ
inhibitor is 2~-amino-N-{4-hydroxybicyclo-[2.2 2loctan-1-vi)-5-(4-{(1R, 58)-3-(tetrahydro-2H-
pyran-4-yi}-2-azabicyclo-[3.1.0lhexan- 1-yliphenyhinicolinamide, or a pharmaceutically

acceptable sait thereof.

40. The pharmaceutical composition of any one of claims 31-38, wherein the ALKZ2
inhibitor is 2-amino-N-{4-hydroxybicyclo-[2.2. 2loctan- 1-yi}-5-(4-((13,5R}-3-{tetrahydro-2H-
pyran-4-yi}-3-azabicyclo-[3.1.0lhexan- 1-yliphenyiinicotinamids, or a pharmacsutically

acceptabie salt thereof,
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41, A method of treating myelofibrosis (MF) comprising administering to a subject in
need thereof an ALKZ inhibitor that is a compound of Formula i

(i
or a pharmaceutically acceptable salt thersof,

an

wherain

R is bridged 5-10 membered cycloalkyl optionally substituted one, two, or three
times with hydroxyl or C+~Cs alkoxy;

R? is selected from the group consisting of C1-Ca alkyl, Co-Cs atkenyl, Co-Caalkynyl,

10 Ci-Csalkoxy, 3-8 membered cycloalkyl, and 3-8 membered heterocycloalkyl, all of which are

optionally substituted with R®; and

R® is selected from the group consisting of hydroxy, halo, cyane, nitre, S02-C+-Ca
atkyl, and SO:H,;

wherein the compound of Formula ll is administered as a monotherapy.

15
42. The method of claim 41, wherein the compound of Formula il is 2-amino-N-(4-
hydroxy-bicyclo-[2.2.2Joctan- 1-yh-5-(4-(3-(tetrahydro-2H-pyran-4-yi}-3-aza-bicycio[3. 1.0}
hexan-1-yhiphenyhinicotinamide, or a pharmaceutically acceptable salt thereof, wherein the
compound of Formula il is administered as a monotherapy.
20
43, A method of freating myelofibrosis (MF)-induced anemia comprising administering o
a subject in need thereof a JAK2 inhibitor having the Formula |
R4
pe=
N—
! P o
R;ii\:: Q ©
H
B
25 or a pharmaceutically acceptable salt thereof,

wherain
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R, R? and R® are independently selected from the group consisting of hydrogen,
hale, and Ci.4 alkyl;
R* is selected from the group consisting of hydrogen, halo, cyano, nitro, hydroxy, Cia
atkyl, and Cq.4 alkoxy; and
Z is 3-6 membered cycloalkyl;
and an ALKZ inhibitor that is a compound of Formula il
HoN_ N

(#
or a pharmaceutically acceptable salt thereof,

wherein

R is bridged 5-10 membered cycloalkyl optionally substituted one, two, or three
times with hydroxyl or C+-Cs alkoxy;

R? is selected from the group consisting of Ci-Cs alkyl, C2-Ca alkenyl, Co-Cs alkkynyl,
C+-Cs alkoxy, 3-6 membered cycloalkyl, and 3-8 membered heterocycloalkyl, all of which are
optionally substituted with R%; and

R? is selected from the group consisting of hydroxy, halo, cyanoe, nitre, S0x-C+-Cs
alkyl, and S0O;H.

44, The method of claim 43, wherein

the JAKZ inhibitor of Formula | is 3-cyclopentyl-3-[4-(7TH-pyrrolo]2, 3-dipyrimidin-4-yi)-
1H-pyrazol-1-yilpropanenitrile, or a pharmaceutically acceptable salt thereof;, and

the ALKZ inhibitor of Formula H is 2-amino-N-{4-hydroxybicyciof2. 2 2]octan-1-y1)-&-
{4-(3-(tetrahydro-2H-pyran-4-yh)-3-azabicyclo]3. 1. Cthexan-1-yliphenylnicotinamide, or a
pharmaceutically acceptable salt or hydrate thereof.



