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WHAT IS CLAIMED 18S:
L. A compound of Formula I:
N= O
X v-cy'-4{
l}i—N r?I—Rz
RT Vs RB R1
/i
HN—N
1

or a pharmaceutically acceptable salt thercof; wherein:

Cy' is phenyl, pyridyl, pyrimidinyl, pyrazinyl, or pyriddzinyl, each of which is
optionally substituted by 1, 2, 3, or 4 groups independently delected from R, R, R®, and
R%;

Y is N or CH;

R' is Cy¢alkyl, Cy. haloalkyl, Cs5 cycloaliyl, Cs.7 cycloalkyl-C_s alkyl, 4-7
membered heterocycloalkyl, 4-7 membered hetgrocycloalkyl-C, 3 alkyl, phenyl, phenyl-
Ci.aalkyl, 5-6 membered heteroaryl or 5-6 rdembered heteroaryl-C_; alkyl, each of which
is optionally substituted with 1, 2, or 3 sybstituents independently selected from fluoro,
chloro, Cy.zalkyl, -OH, -O(C\_; alkyl)/~CN, -CF3, -CHF,, ~-CH;F, -NH,, -NH(C} 3 alkyl), -
N(Cy.a alkyl)s, -C(=O)N(C,.3 alkyl)4, -C(=0)NH(C) 3 alkyl), -C(=0)NH,, -C(=0)O(C.
alkyl), -S(=0)2(Cy3 alkyl), -S(=@)2(Cs.¢ cycloalkyl), -C(=0)(Ca cycloalkyl), and -
C(=0)(Cizalkyl);

R*is Hor Cy.; alk ; wherein said C.3 alkyl is optionally substituted by 1, 2, or 3
substituents independeptly selected from fluoro, chloro, -OH, -O(C, 3 alkyl), -CN, -CFs, -
CHF;, -CHzF, NH,/~NH(C\.3 alkyl), and -N(C,.3 alkyl),; or

R is H, F, Cl, -CN, C,.5 alkyl, C,.s fluoroalkyl, -O(Cy.3 alkyl), or -O(C,.3

flyoroalkyl);
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R*is H, F, Cl, -CN, C\. alkyl, Cy.3 fluoroalkyl, -O(C.; alkyl), or -OC(C}.3
fluoroalkyl);

R*is H, F, Cl, -CN, C\.; alkyl, Cy.3 fluoroalkyl, -O(C1. alkyl), or -OC(C.3
fluoroalkyl);

R®isH, F, Cl, -CN, C;. alkyl, Cy.; fluoroalkyl, -O(C.; alkyl), or -OC(Z).3
fluoroalkyl);

R’ is H, F, CI, Cy. alkyl, Cy.3 haloalkyl, -NR'"R'™ -NHC(=0)R /",
-C(=0)NR'™R'™, ;NHS(=0),R'”, or -8(=0),NR'"™R'™, wherein said C, alkyl is
optionally substituted with 1, 2, or 3 substituents selected from F, €1, -CN, -CF3, -CHF,, -
CH,F, -NH;, -NH(CH3), -N(CH3),, OH, -OCHj;, -OCF3, -OCHJ,, and -OCH,F;

R®is H, F, Cl, Cy.3 alkyl, or C,.3 haloalkyl;

R’ is H, F, Cl, Cy.3 alkyl, Cy.3 haloalkyl, cycloprogyl, -CN, -NH,, -NH(C.; alkyl),
or -N(Cy.3 alkyl),, wherein said C.3 alkyl is optionally substituted with 1, 2, or 3
substituents selected from F, chloro, -CN, -CFs, -CHF,, -CH,F, -NH,, and OH;

R'is H, F, Cl, Cy.3 alkyl, C\.3 haloalky){ cyclopropyl, -CN, -NH,, -NH(C .1
alkyl), or -N(C .3 alkyl),, wherein said C;.3 gtkyl is optionally substituted with 1,2, or 3
substitucnts sclected from F, chloro, -CN/-CF;, -CHF,, -CH;F, -NH,, and OH;

R'7is Cy.6 alkyl, phenyl or 5-¢/membered heteroaryl, each of which is optionally
substituted with 1, 2, 3 or 4 indepcddently selected RY substituents;

R'™is H or C. alkyl;

R'™ is C;.; alkyl optjénally substituted with 1, 2, or 3 substituents selected from
F, chloro, -CN, -CF;, -CHF,, -CH,F, -NH,, -NH(CH3), -N(CH3),, OH, -OCH3, and -
OCF,, -OCHF,, and -(YCH,F; and

cach R* is jfidependently sclected from halo, -OH, NO,, -CN, Cy.; alkyl, C.a
alkenyl, Cz.3 alkynyl, C).; haloalkyl, cyano-C,.3 alkyl, HO-C,_; alkyl, CF3-Cy.3
hydroxyalky}l/ Ci.; alkoxy-C,.; alkyl, C3.5 cycloalkyl, Cy.3 alkoxy, C;_3 haloalkoxy, H;N-,
(Ciaalky)yNH-, (C,.3 alkyl);N-, HS-, C, 3 alkyl-S-, C,.3 alkyl-S(=0)-, C\_; alkyl-S(=0),-,
carbarpyl, Cy.3 alkylcarbamyl, di(C,.; alkyl)carbamyl, carboxy, C,.3 alkyl-C(=0)-, C4
alkpky-C(=0)-, Cy3 alkyl-C(=0)0O-, Cy.z alkyl-C(=0)NH-, C, 3 alkyl-S(=0),NH-,

2N-SO2-, Cyi3 alkyl-NH-S(=0),-, (C).3alkyl);N-S(=0);-, HaN-S(=0),NH-, C,.; alkyl-
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NHS(=0);NH-, (C, alkyl);2N-S(=0),NH-, H,N-C(=0)NH-, C,.3 alkyl-NHC(=0)NH-,
and (C1_3 aIkyl)zN-C(=O)NH~.

2. The compound of claim 1, having Formula Ia:

RS
N:‘——><> w=g_<o
Y 4
r;l-N _§—x r'sl—R1
3
RT o RB R R2
R%W AN\ ~R1
/
HN-N
la

or a pharmaccutically acceptable salt thercof.

3. The compound of claim 1, having Formula

N(Cya alkyl)z, -C(=0)N(C).z3 alkyl),, ~-C(=O)NH(C;.3 alkyl), -C(=0)NH,, -C(=0)O(C.3
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alkyl), -S(=0)(C).3 alkyl), -S(=0)(Cs.¢ cycloalkyl), -C(=0)Ca cycloalkyl), and -
C(=0)(Cys alkyl);

R*isHorCya alkyl; wherein said C,.3 alkyl is optionally substituted by 1, 2, gr 3
substituents independently selected from fluoro, chloro, -OH, -O(C,.3 alkyl), -CN 4CF3, -
CHF,, -CH,F, NH,, -NH(C,.; alkyl), and -N(C.; alkyl),; or

R! and R% together with the nitrogen atom to which they are attached, form a 4-,
5- or 6-membered heterocycloalkyl ring, which is optionally substituted ¥ith 1, 2, or 3
substitutents independently selected from fluoro, -OH, -O(C,.; alkyl),ACN, Ci.3 alkyl,
C).3 haloalkyl, -NH,, -NH(C .3 alkyl), -N(C).3 alkyl);, and -CH,CN;

R? is H, F, Cl, -CN, C,. alkyl, -OCFs, -CF3, or -O(C .3 gtkyl);

R'is H, F, Cl, -CN, C).; alkyl, or -O(C).3 alkyl);

R’ is H, F, Cl, -CN, C1. alkyl, or -O(C).3 alkyl);

R¢is H, F, Cl, -CN, or Cy.; alkyl;

R’ is H, F, Cl, C\.; alkyl, C,.3 haloalkyl, -NRA'R'™, -NHC(=0)R'™,
-C(EOINR™R!™ -NHS(=0),R'™, or -8(=0),NK'"R'"®, wherein said C\_s alkyl is
optionally substituted with 1, 2, or 3 substitugfits selected from F, Cl, -CN, -CF3, -CHF, -
CH,F, -NH,, and OH;

R®is H, F, Cl, Cy.; alkyl, or C,_yhaloalkyl;

R’ is H, F, Cl, C\.; alkyl, C; thaloalkyl, cyclopropyl, -CN, -NH,, -NH(C|.3 alkyl),
or -N(Cy.zalkyl),, wherein said (4.3 alkyl is optionally substituted with 1,2, or 3
substituents selected from F, ¢hloro, -CN, -CF3, -CHF,, -CH,F, -NH,, and OH;

R'is H, F, Cl, C.3/Alkyl, Cy.3 haloalkyl, cyclopropyl, -CN, -NHz, -NH(C.3
alkyl), or -N(C).; alkyl) wherein said C).3 alkyl is optionally substituted with 1,2, or 3
substitucnts sclectedArom F, chloro, -CN, -CF3, -CHF,, -CH,F, -NH,, and OH;

s Crs alkyl optionally substituted with 1, 2, or 3 substituents selected from
F, chibro, -CN, -CF;, -CHF;, -CH,F, -NH,, and OH and
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each R? is independently selected from halo, -OH, NO,, -CN, Cy.; alkyl, Cz.3
alkenyl, C,3 alkynyl, C; haloalkyl, cyano-C,_; alkyl, HO-C)_; alkyl, CF3-C;3
hydroxyalkyl, C;.salkoxy-Cy.; alkyl, Cs.; cycloalkyl, C_z alkoxy, C,3 haloalkoxy, HoX-,
(Ci3alkyl)NH-, (C1.3 alkyl);N-, HS-, Cy.3 alkyl-S-, C,.3 alkyl-S(=0)-, C,.; alkyl-S(#0),-,
carbamyl, Cy.; alkylcarbamyl, di(C.3 alkyl)carbamyl, carboxy, C.3 alkyl-C(=0)-, C\.4
alkoxy-C(=0)-, C,.3 alkyl-C(=0)O-, C,_3 alkyl-C(=0)NH-, C,.3 alkyl-S(=0),NH-,
H,N-SO;-, Cy.3 alkyl-NH-S(=0)2-, (C3alkyl);N-S(=0),-, H;N-S(=0),¥H-, C;.; alkyl-
NHS(=0);NH-, (C1.3 alkyl);N-S(=0),NH-, H;N-C(=0)NH-, C;.3 alkyNHC(=O)NH-,
and (Cy_; alkyl);N-C(=O)NH-.

4, The compound of claim 3, or a pharmaceutically accgptable salt thereof, wherein:
R'is Cis alkyl, Cy¢ haloalkyl, Cs.¢ cycloalkyl, or (Z3.¢ cycloalkyl-Cy_; alkyl,
wherein said C)alkyl, Cs¢ cycloalkyl, and Ca.¢ cycloghkyl-C) .3 alkyl, are each optionally
substituted with 1, 2, or 3 substituents independently selected from fluoro, -CF;, and

methyl;
R?is H or methyl,
R*isH, F,or Cl;
R'isHor F;
R’isHorF;
R®isHorF;
R’ is H, methyl, ethyl ot HO-CH,-;
R® is H or methyl;
R® is H, methyl of ethyl; and

5. The copipound of any one of claims 2 to 4, or a pharmaceutically acceptable salt

thereof, whefein Y is N.

6. The compound of any one of claims 2 to 4, or a pharmaceutically acceptable salt
thefeof, wherein Y is CH.
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7. The compound of any one of claims 2 to 6, or a pharmaceutically acceptable salt

thereof, wherein X is N.

8. The compound of any one of claims 2 to 6, or a pharmaceutically acceptable salt

thereof, wherein X is CR”.

9. The compound of claim §, or a pharmaceutically acceptable salt fhereof, wherein
RYis Hor F.

10.  The compound of any one of claims 2 to 9, or a pharmageutically acceptable salt

thereof, wherein W is N.

11.  The compound of any one of claims 2 to 9, or ¢'pharmaceutically acceptable salt
thereof, wherein W is CR®,

12. The compound of claim 11, or a pharpiaceutically acceptable salt thereof, wherein
R®is H, F, or Cl.

13. The compound of claim 11, of a pharmaceutically acceptable salt thereof, wherein
R®isHorF.

14. The compound of cj4im 11, or a pharmaceutically acceptable salt thereof, wherein
RS is H.

15.  The compgnd of any one of claims 2 to 14, or a pharmaceutically acceptable salt

thereof, whereif R is H or F.

16.  Tie compound of any one of claims 2 to 15, or a pharmaceutically acceptable salt

thereof, wherein R> is H or F.
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17.  The compound of any one of claims 1 to 16, or a pharmaceutically acceptable salt

thereof, wherein R? is H or methyl.

18.  The compound of any one of claims 1 to 16, or a pharmaceutically accep

thereof, wherein R? is H.

19.  The compound of any one of claims 1 to 18, or a pharmaceutically acceptable salt
thereof, wherein R' is C.¢ alkyl, Cy.¢ haloalkyl, Cs¢cycloalkyl, or Cs cycloalkyl-Ci.3
alkyl, wherein said C.galkyl, Cigcycloalkyl, and Ci4 cycloalkyl/C;.; alkyl, are each
optionally substituted with 1, 2, or 3 substituents independently selected from fluoro, -
CF3, and methyl.

20.  The compound of any one of claims 1 to 18, of a pharmaceutically acceptable salt
thereof, wherein R' is isopropyl, ethyl, 1-methylpropyl, 2,2,2-trifluoro-1-methylethyl, I-
cyclopropylethyl, cyclopropyl, 1-trifluoromethlcyclopropyl, 1-cyclopropyl-2,2,2-

trifluoroethyl, 2,2,2-trifluorocthyl, or 2,2-difluorocthyl.

21.  The compound of any one of glaims 1 to 18, or a pharmaceutically acceptable salt

thereof, wherein R' is isopropyl, ¢thyl, 1-methylpropyl, or 2,2,2-trifluoro- 1-methylethyl.

22.  The compound of any one of claims 1 to 21, or a pharmaceutically acceptable salt

thereof, wherein R is H, fethyl, ethyl, or HO-CH,-.

23.  The compoynd of any onc of claims 1 to 22, or a pharmaccutically acceptable salt

thereof, wherein/R® is H or methyl.

24.  Thé compound of any one of claims 1 to 22, or a pharmaceutically acceptable salt

thereof/wherein R® is H.
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25.  The compound of any one of claims 1 to 24, or a pharmaceutically acceptable salt

thereof, wherein R’ is H, methyl or cthyl.

26.  The compound of any one of claims 1 to 24, or a pharmaceutically acceptgble salt

thereof, wherein R’ is H.

27.  The compound of any one of claims 1 to 24, or a pharmaceutically acceptable salt

thereof, wherein R’ is methyl.

28.  The compound of any one of claims 1 to 27, or a pharmgCeutically acceptable salt

thereof, wherein R' is H, methyl, ethyl, or HO-CH,-.

29.  The compound of any one of claims 1 to 27, or/4 pharmaceutically acceptable salt

thereof, wherein RYisH.

30.  The compound of any one of claims Ao 27, or a pharmaceutically acceptable salt

thereof, wherein R' is methyl,

31.  The compound of any one of/claims 1 to 27, or a pharmaceutically acceptable salt

thereof, wherein R is ethyl.

32.  The compound of afy one of claims 1 to 27, or a pharmaceutically acceptable salt

thereof, wherein R s O-CH;-.

33.  The compgfund of any one of claims 1-4, 8-9, and 11-32, or a pharmaceutically

acceptable saltfthereof, wherein having Formula 1I:
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harmaceutically acceptable salt thereof.
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36.  The compound of any one of claims 1-4, 8-9, and 11-32, or a pharmaceutically

acceptable salt thereof, wherein, having Formula Ila:
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or a pharmaceutically acceptable salt thereof.

39.  The compound of claim 1 selected from:
5-[3-(cyanomethyl)-3-(3"-methyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-y [ })N-
[(18)-2,2,2-trifluoro-1-methylethyl]pyrazine-2-carboxamide;
5-[3-(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4'-bipyrazol-1-ylazetidig-1-yl]-N-
isopropylpyrazine-2-carboxamide;
4-[3~(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4'-bipyrazol-1-yl)gZetidin-1-y1]-N-
isopropylbenzamide;
4-[3-(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4'-bipyrazol A -ylazetidin-1-yl]-2,5-
difluoro-N-[(1S)-2,2,2-trifluoro-1-methylethyl]benzamide;
4-[3-(1H,1'H-4,4"-Bipyrazol-1-yl)-3-(cyanomethyazetidin-1-yl]-2,5-difluoro-N-
[(1S)-2,2,2-trifluoro-1-methylethyl]benzamide;
5-[3-(cyanomethyl)-3-(3,3'-dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
isopropylpyrazine-2-carboxamide;
4-[3-(cyanomethyl)-3-(3',5'-dimethylAH,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-
2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-mctiylethyl Jbecnzamidc;
5-[3-(cyanomethyl)-3-(3',5'-diméthyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-
N-isopropylpyrazine-2-carboxamide
5-[3-(cyanomethyl)-3-(3' 8'-dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-
N-[(18)-2,2,2-trifluoro- I -meth¥lethyl|pyrazine-2-carboxamide;

2,2 2-trifluoro- 1 -tethylethyl]pyrazine-2-carboxamide;

4- {3-(cyanomethyl)-3-[3'-(hydroxymethyl)-1H,1'H-4,4'-bipyrazol-1-yl]azetidin-1-
yl}-2,5-diflpbro-N-[(1S)-2,2,2-trifluoro-1-methylethyl]benzamide;

4/, 3-(cyanomethyl)-3-[3-(hydroxymethyl)-3'-methyl-1H,1'H-4,4"-bipyrazol-1-
yl]azetidin-1-yl}-2,5-difluoro-N-[(15)-2,2,2-trifluoro- 1 -methylethyl]benzamide;

or a pharmaceutically acceptable salt thereof.
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40. A compound according to claim I, which is 4-[3-(cyanomethyl)-3-(3',5"-dimethy}-
1H,1'H-4,4"-bipyrazol-1-ylazetidin-1-yl]-2,5-difluoro-N-[(18)-2,2,2-trifluoro-1-

methylethyl]benzamide, or a pharmaceutically acceptable salt thereof.

41, Asalt selected from:
4-[3-(cyanomethyl)-3-(3",5'-dimethyl-1H,1'H-4,4"-bipyrazol- | -yDazetidin-1-yl]-
2,5-difluoro-N-[(15)-2,2,2-trifluoro-I-methylethyl]benzamide phosphoric acid salt;
4-[3-(cyanomethyl)-3-(3',5'-dimethyl-1H,1'H-4,4'-bipyrazof-1-yl)azetidin-1-yl]-
2,5-difluoro-N-[(1 S)~2,2,2~t1'iﬂuoro—l-methylethyl]benzamicie ydrochloric acid salt;
4-[3-(cyanomethyl)-3~(3',5'-dimethyl-1H,1 'H-4,4'-bi yrazol-1-yl)azetidin-1-yl]-
2,5-difluoro-N-[(18)-2,2,2-trifluoro-1-methylethyl]benzgmide hydrobromic acid salt; and
4-[3-(cyanomethyl)-3-(3',5"-dimethyl-1H, 'H-#,4'-bipyrazol-1-yl)azetidin-1-y1]-
2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-methylethyl}benzamide sulfuric acid salt.

42. A composition comprising a compoyrid or salt according to any one of claims | to

41 and a pharmaccutically acceptable caryicr.

43. A method of inhibiting an agtivity of JAK1 comprising contacting JAK1 with a

compound or salt according to giy one of claims 1 to 41.

44, A method according to claim 43, wherein said compound or salt is selective for
JAKI over JAK2,

45. A methog/of treating an autoimmune disease, a cancer, a myeloproliferative
disorder, an ipflammatory discase, a bone resorption disease, or organ transplant rejection
in a patieny/in need thereof, comprising administering to said patient a therapeutically

effectivé amount of a compound or salt according to any one of claims 1 to 41.
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46. A method according to claim 45, wherein said autoimmune disease is a skin
disorder, multiple sclerosis, rheumatoid arthritis, psoriatic arthritis, juvenile arthritis, typ€
I diabetes, lupus, inflammatory bowel disease, Crohn’s disease, myasthenia gravis,

immunoglobulin nephropathies, myocarditis, or autoimmune thyroid disorder.

47. A method according to claim 45, wherein said autoimmune disease 38 rheumatoid

arthritis,

48. A method according to claim 45, wherein said autoimmune/disease is a skin

disorder.

49. A method according to claim 48, wherein said skif disorder is atopic dermatitis,
psoriasis, skin sensitization, skin irritation, skin rash, gbntact dermatitis or allergic

contact sensitization,

50. A method according to claim 45, whefein said cancer is a solid tumor.

51. A method according to claim 48, wherein said cancer is prostate cancer, renal
cancer, hepatic cancer, breast cancgy, lung cancer, thyroid cancer, Kaposi’s sarcoma,

Castleman’s disease or pancreatj¢ cancer.

52. A method accordipg to claim 45, wherein said cancer is lymphoma, leukemia, or

multiple myeloma.

53. A methog‘according to claim 45, wherein said myeloproliferative disorder is
polycythemigAvera (PV), essential thrombocythemia (ET), primary myelofibrosis (PMF),
chronic myelogenous leukemia (CML), chronic myelomonocytic leukemia (CMML),
hyperegsinophilic syndrome (HES), idiopathic myelofibrosis (IMF), or systemic mast
cell disease (SMCD).
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54. A method according to claim 45, wherein said myeloproliferative disorder is

myelofibrosis.

55. A method according to claim 45, wherein said myeloproliferative disorderAs

primary myelofibrosis (PMF).

56. A method according to claim 45, wherein said myeloproliferative/disorder is post

polycythemia vera myelofibrosis (Post-PV MF).

57. A method according to claim 45, wherein said myeloprofiferative disorder is post-

essential thrombocythemia myelofibrosis (Post-ET MF).

58. A method of treating a myelodysplastic syndrgrhe (MDS) in a patient in need
thereof, comprising administering to said patient a therapeutically effective amount of a

compound or salt according to any one of claimg’l to 41.

59.  The method according to claim 58 /wherein said myclodysplastic syndrome is
selected from refractory cytopenia witlyunilineage dysplasia (RCUD), refractory anemia
with ring sideroblasts (RARS), refrgétory cytopenia with multilineage dysplasia,
refractory anemia with excess blgts-1 (RAEB-1), refractory anemia with excess blasts-2
(RAEB-2), myelodysplastic syhdrome, unclassified (MDS-U), and myelodysplastic

syndrome associated with igolated del(5q).

60. A proccess of preparing 4-[3-(cyanomcthyl)-3-(3',5"-dimethyl-1H,1'H-4,4'-
bipyrazol-1-ylyazefidin-1-yl1]-2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-
methylethyl]berzamide phosphoric acid salt, comprising:

(a) / dissolving the 4-[3-(cyanomethyl)-3-(3',5'-dimethyl-1H,1'H-4,4'-
bipyrazo}t1-ylyazetidin-1-yl]-2,5-difluoro-N-[(18)-2,2,2-trifluoro-1-
methytethyllbenzamide phosphoric acid salt in methanol at a temperature from about 40

°C to about 70 °C to form a first mixture;
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(b)  adding n-heptane to the first mixture at a temperature from about 40 °C to

about 70 °C to form a second mixture; and

(c) cooling the second mixture to provide 4-[3-(cyanomethyl)-3-(3',5'-
dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-difluoro-N-[(18)-2,2,2-triflioro-

1-methylethyl]benzamide phosphoric acid salt.
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The Claims defining the invention are as follows:

1. A compound of Formula [:
N= (8]
X v-cy'<
I;J—N I?{—Rz
R7 S RB R1
R~ AR
/
HN—N

or a pharmaceutically acceptable salt thereof: wherein:

Cy' is phenyl, pyridyl, pyrimidinyl, pyrazinyl, or pyridazinyl, each of which is
optionally substituted by 1, 2, 3. or 4 groups independently selected from R3, R*, R,
and R;

Y is N or CH;

R!is Cisalkyl, Ci.s haloalkyl, C3.7 cycloalkyl, C3.7 cycloalkyl-Ci.3 alkyl, 4-7
membered heterocycloalkyl, 4-7 membered heterocycloalkyl-Ci.3 alkyl. phenyl,
phenyl-Cy; alkyl, 5-6 membered heteroaryl or 5-6 membered heteroaryl-C).3 alkyl,
each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from fluoro, chloro, Ci3 alkyl, -OH, -O(C\.; alkyl), -CN, -CF3, -CHF>, -
CHaF, -NHa, -NH(C\3 alkyl), -N(Ci-3 alkyl)a, -C(=O)N(C;.3 alkyl)a, -C(=O)NH(C).3
alkyl), ~-C(=O)NHa, -C(=0)O(C\.3 alkyl), -S(=0)2(Ci.3 alkyl), -S(=0)2(Cs.6
cycloalkyl), -C(=0)(Cs.¢ cycloalkyl), and -C(=0)(Cjz alkyl);

R?is H or Cy.3 alkyl: wherein said Cy.3 alkyl is optionally substituted by 1, 2,
or 3 substituents independently selected from fluoro, chloro, -OH, -O(Ci3 alkyl), -
CN, -CFs, -CHF2, -CH2F, NHa, -NH(Cy.3 alkyl), and -N(C.; alkyl),; or

R! and R?, together with the nitrogen atom to which they are attached, form a
4-, 5- or 6-membered heterocycloalky! ring. which is optionally substituted with 1, 2,
or 3 substitutents independently selected from F, CI, ~-OH, -O(Cy.3 alkyl), -CN, C1.3
alkyl, Ci.3 haloalkyl, -NHz, -NH(C.5 alkyl), -N(C)-3 alkyl)2, -CH2CN, and -CH,OH;

R? is H, F, Cl, -CN, C.5 alkyl. C1.3 fluoroalkyl, -O(C1.; alkyl), or -O(C1.;
fluoroalkyl);
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R*is H, F, Cl, -CN, Ci.3 alkyl, C1.3 fluoroalkyl, -O(Ci.3 alkyl), or -OC(Ci-3
fluoroalkyl);

R3isH, F, Cl,-CN, C).3 alkyl, Cy.; fluoroalkyl, -O(Cy.3 alkyl), or -OC(Cy.3
fluoroalkyl);

Rbis H, F, Cl, -CN, C1.3 alkyl, Cy.; fluoroalkyl, -O(C)-3 alkyl), or -OC(Ci-3
fluoroalkyl);

R7is H, F, Cl, Ci.3 alkyl, Ci.3 haloalkyl, -

NR!R'7% .NHC(=0)R'”, -C(=0)NR'R '™, .NHS(=0)2R '™, or -S(=0):NR'7*R 7,
wherein said Cj.3 alkyl is optionally substituted with 1, 2, or 3 substituents selected
from F. Cl. -CN, -CF3, -CHFz, -CH2F, -NHa. -NH(CH3), -N(CH3s)2, OH, -OCH3, -
OCF;, -OCHF2, and -OCHaF;

R is H, F, Cl, Cy.5 alkyl, or Ci.3 haloalkyl;

R%is H. F, Cl, Cy alkyl, Ci3 haloalkyl, cyclopropyl, -CN, -NHa, -NH(C1.3
alkyl). or -N(Cj.; alkyl)2, wherein said Cy.; alkyl is optionally substituted with 1, 2, or
3 substituents selected from F, chloro, -CN, -CF3, -CHF3, ~CH2F, ~NHa, and OH;

R is H, F, Cl, Ci.3 alkyl, C1_3 haloalkyl, cyclopropyl, -CN, -NHa, -NH(C.3
alkyl). or -N(C.; alkyl)2, wherein said Ci.3 alkyl is optionally substituted with 1. 2, or
3 substituents selected from F, chloro, -CN, -CF3, -CHF5, -CHaF, -NH», and OH;

R!7is Cy.¢ alkyl, phenyl or 5-6 membered heteroaryl, each of which is
optionally substituted with 1, 2, 3 or 4 independently selected R?7 substituents;

R'"is H or C1.5 alkyl;

R'™ is C1.3 alkyl optionally substituted with 1, 2, or 3 substituents selected
from F, chloro, -CN, -CF3, -CHF2, -CH,F, -NH3, -NH(CH3), -N(CH3)2, OH, -OCH3,
and -OCF;, -OCHF», and -OCH>F; and

each R* is independently selected from halo, -OH, NOa, -CN, Cy.; alkyl, Ca.3
alkenyl, Ca.3 alkynyl, Ci.3 haloalkyl, cyano-C,.3 alkyl, HO-C).3 alkyl, CF3-C3
hydroxyalkyl, Ci.3alkoxy-Ci.3 alkyl, Cs.7 cycloalkyl, Ci.3 alkoxy, Ci.3 haloalkoxy,
HaN-, (Ci3 alkyl)NH-, (Ci.3 alkyl)aN-, HS-, Ci3 alkyl-S-, Ci.3 alkyl-S(=0)~, C13 alkyl-
S(=0)2-, carbamyl, Ci.; alkylcarbamyl, di(C,.; alkyl)carbamyl, carboxy, C.;5 alkyl-
C(=0)-, Ciaalkoxy-C(=0)-, Ci13 alkyl-C(=0)O-, C;.3 alkyl-C(=O)NH-, C.3alkyl-
S(=0)aNH-, HaN-8O2-, Ci.; alkyl-NH-S(=0)2-, (Ci.;alkyl)aN-S(=0)2-, HaN-
S(=0)2NH-, Ci.5 alkyl-NHS(=0):NH-, (C1.5 alkyl)2N-S(=0):NH-, HaN-C(=O)NH-,
Ci3alkyl-NHC(=0O)NH-, and (Ci-3 alkyl)a2N-C(=0)NH-.
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2. The compound of claim |, having Formula la:

RS

wz———><> w-—us_{o
N—N Y‘S\— /
R'l // RB

or a pharmaceutically acceptable salt thereof; wherein:
X is N or CR*; and
W is N or CRS,

3. The compound of claim 1, having Formula la:

la
or a pharmaceutically acceptable salt thereof: wherein:

X is N or CR*;

W is N or CR®:

Y is N or CH;

R' is Ci.s alkyl. Ci.6 haloalkyl, Cs.s cycloalkyl, Cs. cycloalkyl-Ci.3 alkyl, 4-6
membered heterocycloalkyl, or 4-6 membered heterocycloalkyl-Ci.; alkyl, each of
which is optionally substituted with 1, 2, or 3 substituents independently selected
from fluoro, chloro, Ci3alkyl, -OH. -O(C\.3 alkyl), -CN, -CF3, -CHF2, -CH2F, -
NHa, -NH(C.; alkyl), -N(C\.; alkyl)2. -C(=0)N(C3 alkyl)2, ~-C(=O)NH(C\.3
alkyl), -C(=O)NHa, -C(=0)O(C,; alkyl), -S(=0)2(Ci.s alkyl), -S(=0)2(Cs-6
cycloalkyl), -C(=0)(Cs.¢ cycloalkyl), and -C(=0)(C,.3 alkyl);
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R? is H or C\.; alkyl; wherein said C.; alkyl is optionally substituted by 1, 2,
or 3 substituents independently selected from fluoro, chloro, -OH, -O(C\.3 alkyl), -
CN, -CF3, -CHF2, -CH2F, NHa, -NH(C,).; alkyl), and -N(C,.3 alkyl); or

R'and R, together with the nitrogen atom to which they are attached, form a
4-, 5- or 6-membered heterocycloalky! ring, which is optionally substituted with 1, 2,
or 3 substitutents independently selected from fluoro, -OH. -O(C .3 alkyl), -CN, Ci.3
alkyl. Ci.3 haloalkyl. -NHa, -NH(C,3 alkyl), -N(Ci-3 alkyl)2, and -CH2CN;

R%is H, F, CI, -CN, Cy.3 alkyl, -OCF3, -CF3, or -O(C.3 alkyl);

R*is H, F, Cl, -CN, C.3 alkyl, or -O(C.3 alkyl);

R’ is H. F, Cl, -CN, Cy.; alkyl. or -O(C1.3 alkyl);

R%is H, F, CI, -CN, or Cy.; alkyl;

R7 is H, F, Cl, Cy.; alkyl, Ci.3 haloalkyl, -

NR'7R' -NHC(=0)R'?, -C(=0)NR'7*R '™, .NHS(=0):R '™, or -S(=0)NR!"*R 7,
wherein said Ci.3 alkyl is optionally substituted with I, 2, or 3 substituents selected
from F, CI, -CN, -CF3, -CHF2, -CH3F, -NH3, and OH;

R¥is H, F, Cl, C1.3 alkyl, or Ci_3 haloalkyl;

R? is H. F, Cl, C1.3 alkyl, Ci.3 haloalkyl, cyclopropyl, -CN, -NHa. -NH(C).3
alkyl), or -N(C\3 alkyl)2, wherein said C.3 alkyl is optionally substituted with 1. 2, or
3 substituents selected from F, chloro, ~-CN, -CF3, ~-CHF», ~CHsF, -NH», and OH;

R!%is H. F, Cl, Cy.3 alkyl, Ci.3 haloalkyl, cyclopropyl, -CN, -NHa. -NH(C.3
alkyl). or -N(C\1.; alkyl)2, wherein said C,.3 alkyl is optionally substituted with 1, 2, or
3 substituents selected from F, chloro, ~-CN, -CF3, ~-CHF2, ~CHsF, -NH», and OH;

R!7is Ci.6 alkyl, phenyl or 5-6 membered heteroaryl, each of which is
optionally substituted with 1, 2. 3 or 4 substituents independently selected from R*’;

R'is H or C1.3 alkyl;

R!™ is C).; alkyl optionally substituted with 1, 2, or 3 substituents selected
from F, chloro, -CN, -CF3, -CHF, -CHF, -NH3, and OH and

each R* is independently selected from halo, -OH, NOs, -CN, Cy.3 alkyl, C23
alkenyl, Ca.3 alkynyl, Ci.; haloalkyl, cyano-C;.; alkyl, HO-C\.3 alkyl, CF3-Ci3
hydroxyalkyl, Ci.; alkoxy-Ci.; alkyl, Cs.7 cycloalkyl, Ci.3 alkoxy, Ci-3 haloalkoxy,
HaN-, (Ci.3 alkyl)NH-, (Cy.3 alkyl)aN-, HS-, Ci3 alkyl-S-, Ci.3 alkyl-S(=0)-, Ci3 alkyl-
S(=0)2-. carbamyl, Cy.; alkylcarbamyl, di(Ci.3 alkyl)carbamyl, carboxy, Ci3 alkyl-
C(=0)-, C14alkoxy-C(=0)-, Ci3 alkyl-C(=0)O-, C).3 alkyl-C(=O)NH-, C.; alkyl-
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S(=0)2NH-, H2N-SO2-, Ci3alkyl-NH-S(=0);-, (C).3alkyl)a2N-S(=0)2-, HoN-
S(=0)aNH-, Cy.; alkyl-NHS(=0)2NH-, (C.3 alkyl)2N-S(=0)2NH-, HaN-C(=0)NH-,
Ci.3 alkyl-NHC(=O)NH-, and (C;.3 alkyl)aN-C(=O)NH-.

4, The compound of claim 3, or a pharmaceutically acceptable salt thereof.
wherein:

R' is Crsalkyl, Ci.¢ haloalkyl, Cs.s cycloalkyl, or Cs cycloalkyl-Ci3 alkyl,
wherein said Ci.s alkyl, Cs.6 cycloalkyl, and Ci.¢ cycloalkyl-Ci_; alkyl, are each
optionally substituted with 1, 2, or 3 substituents independently selected from fluoro, -
CFs. and methyl;

R? is H or methyl;

R¥isH,F, or Cl;

R*is Hor F;

R*isHorF;

RéisHorF;

R7 is H, methyl, ethyl or HO-CHa-;

RYisH or methyl;

R? is H, methy! or ethyl: and

R'? is H, methyl, ethyl or HO-CH;-.

3. The compound of any one of claims 2 to 4, or a pharmaceutically acceptable
salt thereof, wherein:-

a)YisN;or

b) Y is CH.

6. The compound of any one of claims 2 to 5, or a pharmaceutically acceptable
salt thereof, wherein:-

a) X isN; or

b) X is CR*; or

¢) X is CR*and R*isHor F.

7. The compound of any one of claims 2 to 6, or a pharmaceutically acceptable

salt thereof, wherein:-
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a) WisN;or

b) W is CRS; or

¢) Wis CR®and R®is H, F, or Cl; or
d) Wis CR® and R®is H or F; or

e) W is CR®and R® is H.

8. The compound of any one of claims 2 to 7, or a pharmaceutically acceptable

salt thereof, wherein R? is H or F.

9. The compound of any one of claims 2 to 8, or a pharmaceutically acceptable

salt thereof, wherein R® is H or F.

10.  The compound of any one of claims | to 9, or a pharmaceutically acceptable
salt thereof, wherein:-

a) R%is H or methyl; or

b) R? is H.

1. The compound of any one of claims 1 to 10, or a pharmaceutically acceptable
salt thereof, wherein:-

a) R'is Cigalkyl, Ci.¢ haloalkyl. Cs.6 cycloalkyl, or Cs. cycloalkyl-Ci.3 alkyl,
wherein said Cy.¢alkyl, Cs.s cycloalkyl, and Cs.¢ cycloalkyl-Ci.; alkyl, are each
optionally substituted with 1, 2, or 3 substituents independently selected from fluoro, -
CFs, and methyl; or

b) R! is isopropyl, ethyl, I-methylpropyl. 2.2.2-trifluoro-1-methylethyl, 1-
cyclopropylethyl. cyclopropyl, 1-trifluoromethylcyclopropyl, 1-cyclopropyl-2.2.2~
trifluoroethyl, 2,2,2-trifluoroethyl, or 2,2-difluoroethyl; or

¢) R is isopropyl, ethyl, 1-methylpropyl, or 2,2,2-trifluoro-1-methylethyl.
P P

12. The compound of any one of claims 1 to 11, or a pharmaceutically acceptable

salt thereof, wherein R7 is H, methyl, ethyl, or HO-CHo-.

13.  The compound of any one of claims | to 12, or a pharmaceutically acceptable

salt thereof, wherein:-
118



a) R is H or methyl; or
b) R%is H.

14, The compound of any one of claims 1 to 13, or a pharmaceutically acceptable
5 salt thereof, wherein:-
a) R? is H. methyl or ethyl; or
b)R%is H: or
¢) R? is methyl.

10 15. The compound of any one of claims | to 14, or a pharmaceutically acceptable
salt thereof, wherein:-
a) R!% is H. methyl, ethyl, or HO-CHa-; or
b) R is H; or
¢) R' is methyl: or
15 d) R" is ethyl; or
e) R'% is HO-CHo-.

16.  The compound of any one of claims 1-4 and 6-15, or a pharmaceutically

acceptable salt thereof, wherein:-

20 a) having Formula 1I:
R¢ RS
N= 0O
>< :N
NN y—R1
/
HN=N

1l

or a pharmaceutically acceptable salt thereof; or

b) having Formula I1I:
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>< ?N{CH "
2
RQ

I
or a pharmaceutically acceptable salt thereof; or

¢) having Formula 1V:

“WJH

R / RB R2
R¥ R0
)
5 HN=N
1A%

or a pharmaceutically acceptable salt thereof; or

d) having Formula 1la:

R RS
N== 0
g
R R¢
RO\ R0
/
HN—N
10 la

or a pharmaceutically acceptable salt thereof; or

e) having Formula Illa:

ITla

15 or a pharmaceutically acceptable salt thereof; or
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f) having Formula [Va:

[Va

or a pharmaceutically acceptable salt thereof.

17.  The compound of claim | selected from:
5-[3-(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-N-
[(1S)-2,2,2-trifluoro-1-methylethyl]pyrazine-2-carboxamide;
5-[3-(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-N-
isopropylpyrazine-2-carboxamide;
4-[3~(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
isopropylbenzamide;
4-[3-(cyanomethyl)-3-(3'-methyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl1]-
2,5-difluoro-N-[(18)-2,2,2-trifluoro- 1 -methylethyl |benzamide;
4-[3-(1H,1'H-4,4'-Bipyrazol-1-yl)-3-(cyanomethyl)azetidin-1-yl]-2,5-difluoro-
N-[(18)-2,2,2-trifluoro-1-methylethyl]benzamide;
5-[3-(cyanomethyl)-3-(3,3'-dimethyl-1H,1'H-4,4'"-bipyrazol-1-yl)azetidin-1-
yl]-N-isopropylpyrazine-2-carboxamide;
4-[3-(cyanomethyl)-3-(3',5'-dimethyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-
yl]-2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-methylethyl]benzamide;
5-[3-(cyanomethyl)-3-(3',5'-dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-
yl]-N-isopropylpyrazine-2-carboxamide;
5-[3-(cyanomethyl)-3-(3',5'-dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-
yl}I-N-[(1S)-2,2,2-trifluoro- 1 -methylethyl|pyrazine-2-carboxamide;
5-[3-(cyanomethyl)-3-(3-methyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
isopropylpyrazine-2-carboxamide;
5-[3-(cyanomethyl)-3-(3'-ethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
[(18)-2,2,2-trifluoro-1-methylethyljpyrazine-2-carboxamide;
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4-{3-(cyanomethyl)-3-[3'-(hydroxymethyl)-1H,1'H-4,4'-bipyrazol-1-
ylJazetidin-1-yl}-2,5-difluoro-N-[(1S)-2,2,2-trifluoro- 1 -methylethyl]benzamide;

4-{3-(cyanomethyl)-3-[3-(hydroxymethyl)-3'-methyl-1H,1'H-4,4'-bipyrazol-1-
ylJazetidin-1-yl}-2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-methylethylJbenzamide;

or a pharmaceutically acceptable salt thereof.

18. A compound according to claim 1, which is 4-[3-(cyanomethyl)-3-(3'.5'-
dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-difluoro-N-[(1S)-2.2,2-

trifluoro-1-methylethyl]benzamide, or a pharmaceutically acceptable salt thereof.

19, A salt according to claim 1, which is selected from:

4-[3-(cyanomethyl)-3-(3",5'-dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-
yl]-2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-methylethyl]benzamide phosphoric acid
salt;

4-[3-(cyanomethyl)-3-(3",5'-dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-
yl]-2,5-difluoro-N-[(15)-2,2,2-trifluoro-1-methylethylJbenzamide hydrochloric acid
salt;

4-[3-(cyanomethyl)-3-(3’,5'-dimethyl-1H,1'H-4.4'-bipyrazol-i-yl)azetidin-1 -
yl]-2,5-difluoro-N-[(1S)-2,2.2-trifluoro-1-methylethyl]benzamide hydrobromic acid
salt; and

4-[3-(cyanomethyl)-3-(3',5"-dimethyl-1H,1'H-4.4"-bipyrazol-1-yl)azetidin-1-
yI]-2,5-difluoro-N-[(18)-2,2,2-trifluoro-1-methylethyl]benzamide sulfuric acid salt.

20. A composition comprising a compound or salt according to any one of claims

| to 19 and a pharmaceutically acceptable carrier.

21. A method of inhibiting an activity of JAK| comprising:-

a) contacting JAK! in vitro with a compound or salt according to any one of
claims 1 to 19; or

b) contacting JAK in vitro with a compound or salt according to any one of

claims | to 19, wherein said compound or salt is selective for JAKI over JAK2.
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22.  Acompound or salt according to any one of claims 1 to 19 for use in a method
of treating an autoimmune disease, a cancer, a myeloproliferative disorder, an

inflammatory disease, a bone resorption disease, or organ transplant rejection.

23. A compound or salt for use according to claim 22, wherein:-

a) said autoimmune disease is a skin disorder, multiple sclerosis, rheumatoid
arthritis, psoriatic arthritis, juvenile arthritis, type | diabetes, lupus, inflammatory
bowel disease, Crohn’s disease, myasthenia gravis, immunoglobulin nephropathies,
myocarditis, or autoimmune thyroid disorder; or

b) said autoimmune disease is rheumatoid arthritis; or

¢) said autoimmune disease is a skin disorder; or

d) said autoimmune disease is a skin disorder, wherein said skin disorder is
atopic dermatitis, psoriasis, skin sensitization, skin irritation, skin rash, contact

dermatitis or allergic contact sensitization.

24. A compound or salt for use according to claim 22, wherein:-

a) said cancer is a solid tumor; or

b) said cancer is prostate cancer, renal cancer, hepatic cancer, breast cancer,
lung cancer, thyroid cancer, Kaposi’s sarcoma, Castleman’s disease or pancreatic
cancer; or

¢) said cancer is lymphoma, leukemia. or multiple myeloma.

25. A compound or salt for use according to claim 22, wherein:-

a) said myeloproliferative disorder is polycythemia vera (PV), essential
thrombocythemia (ET). primary myelofibrosis (PMF), chronic myelogenous leukemia
(CML), chronic myelomonocytic leukemia (CMML), hypereosinophilic syndrome
(HES), idiopathic myelofibrosis (IMF), or systemic mast cell disease (SMCD); or

b) said myeloproliferative disorder is myelofibrosis; or

¢) said myeloproliferative disorder is primary myelofibrosis (PMF); or

d) said myeloproliferative disorder is post polycythemia vera myelofibrosis
(Post-PV MF); or

e) said myeloproliferative disorder is post-essential thrombocythemia
myelofibrosis (Post-ET MF).
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26. A compound or salt according to any one of claims | to 19 for use in a method
of treating:~

a) a myelodysplastic syndrome (MDS); or

b) a myelodysplastic syndrome (MDS), wherein said myelodysplastic
syndrome is selected from refractory cytopenia with unilineage dysplasia (RCUD),
refractory anemia with ring sideroblasts (RARS), refractory cytopenia with
multilineage dysplasia, refractory anemia with excess blasts-1 (RAEB-1), refractory
anemia with excess blasts-2 (RAEB-2), myelodysplastic syndrome, unclassified

(MDS-U), and myelodysplastic syndrome associated with isolated del(5q).

27.  Aprocess of preparing 4-[3-(cyanomethyl)-3-(3",5'-dimethyl-1H,1'H-4.4'-
bipyrazol-1-ylhazetidin-1-yl]-2,5-difluoro-N-[(1S)-2.2.2-trifluoro-1-
methylethyllbenzamide phosphoric acid salt, comprising:

(a) dissolving the 4-[3-(cyanomethyl)-3-(3',5'-dimethyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-difluoro-N-[(18)-2,2.2-trifluoro-1-
methylethyl]benzamide phosphoric acid salt in methanol at a temperature from 40 °C
to 70 °C to form a first mixture;

(b) adding n-heptane to the first mixture at a temperature from 40 °C to 70
°C to form a second mixture; and

(c) cooling the second mixture to provide 4-[3-(cyanomethyl)-3-(3',5'-
dimethyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-difluoro-N-[(1S)-2,2,2-

trifluoro-1-methylethyljbenzamide phosphoric acid salt.
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