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or a pharmaceutically accept
R’isClorF;

X'is N or CRY;

R?is H, F, R', OH, OR', COR', COOFR, COOR', CONH,, CONHR', CON(R"),, or CN;
R*is H, F, R, OH, OR', COR', COOH, CQOR', CONH,, CONHR!, CON(R");, or CN;

or R? and R?, taken together, form a 5-7 melgbered aryl or heteroaryl ring optionally substituted

le salt thereof, wherein:

with 1-4 occurrences of R':
R'is a C,.3aliphatic optionally substituted with 1 occurrences of R’;
OCHj, OH, SH, NO,, NH;, SCHs, NCH3,
CN or unsubstituted C, aliphatic, or two R® gr

each R’ is independently selected from halogen, CF3)
ps, together with the carbon to which
they are attached, form a cyclopropyl ring or C=0;
each R'is independently selected from halogen, OCH3, OH\NO2, NHz, SH, SCH3, NCH;, CN
or unsubstituted C,.paliphatic;

R R® ?14
R'is R* O :

R" is H or is a C;.; aliphatic optionally substituted with 1-3 occurrences of R l;
each R'! is independently selected from halogen, OCH;, OH, SH, NO,, NH;, S8H;, NCH;, CN,
CON(R'?); or unsubstituted C,, aliphatic, or two R groups, together witi\the carbon to
which they are attached, form a cyclopropyl ring or C=0;
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The compound according to claim 1, wherein the compound has formula I-A:

Ro Ra
N R
=N
Rs
o
N
NTOH
I-A.
3. The compound\according to either of claims 1 or 2, wherein R® is Cl.
4, The compound accoling to any one of claims 1, 2, or 3, wherein R?is H,F,R,OHor
OR’,
5. The compound according to &jaim 4, wherein R? is H or F.
6. The compound according to any obg of claims 2, 3, 4, or 5, wherein the compound is of

formula I-A and R* is H, F, R', OH or OR', ohR? and R* are taken together to form a 6-

membered aryl ring.

7. The compound according to claim 6, wherein'R” is H or F.

3. The compound according to claim 7, wherein if R"F, theﬁ R?isHand if R? is F, then
R*isH. |
9. The compound according to claim 7, wherein R? and R* are¥oth H.

10.  The compound according to either of claims 8 or 9, wherein R?is

1i.  The compound according to any one of claims 1, 2, 3, or 4-10, wherein 7 is CH,CH;,
CH,CF5, CH,CHF,, CH,CH,F, CH;CH,CH3, CH,CH,CF;, CH,CH;CHLF or CHXCHRCHF,.
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The compound according to any one of claims 1,2

-10, or 11-20, wherein R® and R®
areNaken together to form a ring selected from

(R12)o.4

Vi

R'%)0.4

(
R12)0 3 (R0 A
[ N

wherein on¢ or more carbon atoms in of said ring are optionally and mdependently
replaced by N, O or

22.

The compound acedyding to any one of claims 1, 2, 3, 4-10, or 11-20, wherein R®, R®, and
the carbon atom to which theyare attached form

CH; OM\HaC._ CHs HaC_ ,CHs /CH3 CHs
HsG_ CHa 'Y /
\/ §/CH3 _“‘\\\CH3 E___ /CH3 ‘\‘\\\\CHg
HeC. CFs HsC_ CFy CF CFs  H,c. CH.CHs HiC. CH,CH
3 \%/ 3 3 3 =/ 3 \___/ 2 3 3 2 3
s ,CH; WCHs % WCHa :_4CHs | WCHa
o C CH; H,C CH,
HiC_ /2 Hae_ PHe
N[ -CHs CHa
E/CHa ‘\\\\\CH3 or CH3

23.

The compound according to claim 22, wherein RE R’
are attached form

CH; CHsHsC. CHs M3
HeC  CHa

A ) g 4
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A compound selected from
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27. A pharmaceutical composition comprising axgompound according to any one of claims 1,
2,3,4-10, 11-20, or 21-26 and a pharmaceutically accaptable carrier, adjuvant, or vehicle.
28.  The composition according to claim 27, additionally¢omprising a therapeutic agent
selected from a chemotherapeutic or anti-proliferative agent, af\anti-inflammatory agent, an
immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent for treating
cardiovascular disease, an agent for treating destructive bone disordeks, an agent for treating liver
disease, an anti-viral agent, an agent for treating blood disorders, an agewt for treating diabetes,

or an agent for treating immunodeficiency disorders.

29, A method of inhibiting JAK kinase activity in a biological sample, compising contacting
said biological sample with a compound according to any one of claims 1, 2, 3, 4-18, 11-20, or

21-26 or with a composition according to either of claims 27 or 28.
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The method according to claim 33, wherein said disease is a myeloproliferative disorder
selectedrom polycythemia vera, essential thrombocythemia, chronic idiopathic myelofibrosis,
myeloid metaplasia with myelofibrosis, chronic myeloid leukemia, chronic myelomonocytic
leukemia, chroqic eosinophilic leukemia, hypereosinophilic syndrome or systematic mast cell

disease.

38. A pharmaceuticql composition comprising a compound according to claim 26 and a
pharmaceuticaily acceptable carrier, adjuvant, or vehicle.

39.  The composition accordig to claim 38, additionally comprising a therapeutic agent
selected from a chemotherapeutic &y anti-proliferative agent, an anti-inflammatory agent, an
immunomodulatory or immunosuppragsive agent, a neurotrophic factor, an agent for treating
cardiovascular disease, an agent for treading destructive bone disorders, an agent for treating liver
disease, an anti-viral agent, an agent for trex{ing blood disorders, an agent for treating diabetes,

or an agent for treating immunodeficiency disogders.
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CLAIMS

1. A compound of formuia (I):

ora phannaceutically acceptable salt thereof, wherein:

R3isClor E;

X'isNor CR%

R%is H, F, R, OH, OR', COR', COOH, COOR', CONH>, CONHR', CON(R"),, or CN;

R*is H, F, R', OH, OR', COR', COOH, COOR', CONHz, CONHR', CON(R")s, or CN;

or R? and R4, taken together, form a 5-7 membered aryl or heteroaryl ring optionally substituted
with 1-4 occurrences of Rm;

R'is a Cy; aliphatic optionally substituted with 1-4 occurrences of R’

cach R® is independently selected from halogen, CF3, OCHs, OH, SH, NO, NH, SCH3, NCH,,
CN or unsubstituted C,.; aliphatic, or two R’ groups, together with the carbon to which
they are attached, form a cyclopropyl ring or C=0;

each R’ is independently selected from halogen, OCHs, OH, NOs, NH,, SH, SCH;, NCH;, CN

or unsubstituted Cy..aliphatic;

R R® R4
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R"is H oris a Cy.5 aliphatic optionally substituted with 1-3 occurrences of R”;

each R" is independently selected from halogen, OCH;, OH, SH, NO2, NH,, SCH;, NCHs, CN,
CON(R'), or unsubstituted C).» aliphatic, or two R'! aroups, together with the carbon to
which they are attached, form a cyclopropyl ring or C=0;

each R is independently selected from halogen, OCH,, OH, NO,, NH», SH, SCH;, NCH;, CN
or unsubstituted C saliphatic, or two R'? groups, together with the carbon to which they
are attached, form a cyclopropyl ring;

R® is Ci4 aliphatic optionally substituted with 1-5 cccurrences of R'%

R’ is 1.2 alkyl; or

R® and R’ are taken together to form a 3-7 membered carbocyclic or heterocyclic saturated ring
optionally substituted with 1-5 occurrences of R'?;

R™ is H or unsubstituted Cj alkyl;

R' is H or unsubstituted Cy.2 alkyl; and

R’ is a Ca.3 aliphatic or cycloaliphatic optionally substituted with up to 6 occurrences of I,

2. The compound according to claim 1, wherein the compound has formula I-A:
R, Ra
I NR,
N =N
Ra
o
N
N
I-A.
3. The compound according to either of claims 1 or 2, wherein R}isClL

4. The compound according to any one of claims 1-3, wherein R is H, F, R', OH or OR".

5. The compound according to claim 4, wherein R* is H or F.
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6. The compound according to any one of claims 1-5, wherein the compound is of formula

I-A and R* is H, F, R', OH or OR, or R* and R? are taken together to form a 6-membered aryl

ring.

7. The compound according to claim 6, wherein R*isHorF.

8. The compound according to claim 7, wherein if R is F, then R? is H and if R is F, then
RYis H.

9. The compound according to claim 7, wherein R? and R? are both H.

10.  The compound according to either of claims 8 or 9, wherein R*is CL

11.  The compound according to any one of claims 1-10, wherein R’ is CH.CHs, CHaCFs,
CH,CHF,, CH»CH.F, CH,CH-CH;, CH>CH>CF3, CHyCHaCH,F or CHCH-CHES.

12. The compound according to claim 11, wherein R’is CH>CHj, CHaCF5, CH,>CHLCH; or
CH,CH>CFs.

13.  The compound according to claim 12, wherein R” is CH,CFa.
14,  The compound according to any one of claims 1-13, wherein R" is -H or -CHs,.
15.  The compound according to claim 14, wherein R" is H.

16.  The compound according to any one of claims 1-15, wherein R™ is H.
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17.  The compound according to any one of claims 1-16, wherein RPisH.

18.  The compound according to claim 1, wherein the compound is of formula IT:

X1A 1A
/fyR
N /N
Cl
N N
N" 3
11,
wherein X' is N, CH or CF and R is
8 o9
ER R H
-N \R7
H g

19.  The compound according to claim 18, wherein R’ is CH,CHj;, CH.CF3, CH,CH>CH3 or
CH2CH,CFs.

20. The compound according to claim 19, wherein R’ is CH-CF.

21.  The compound according to any one of claims1-20, wherein R® and R? are taken together
to form a ring selected from

12
R/ (R')o-4

o1 (5%s Ry 74
AR ANO N

wherein one or more carbon atoms in of said ring are optionally and independently

replaced by N, O or S,
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22,

The compound according to any one of claims 1-20, wherein R®, R?, and the carbon atom
to which they are attached form

CH; CH3HsC_ CHs HiC_ CH; CHs CHg
HsC  CHs N
\4

‘?/CHa T\‘\\CHg _/CHS (‘\\\\\CH3
HsC._ CF; HsC

CFy /CFa CFs HiG_ CH2CHs HiC, CH;CHs
¥ LCHg Y\“\CHa H (‘“\\\CH;;

_,CH; s 4CHs Y\\\\CHS

CH
H4C. HsC_ 773
NLCH, 3 CHa H3C7/CH3 HaC

CH,
g/CHS “\\\\\C H3 %‘/CHa or Z:CH:;

‘The compound according to claim 22, wherein R®, R®. and the carbon atom to which the
p g : » K, Y

™~

= R

23.

are attached form

CH
CHs CHzHsC_ CHs 3 HaC. CH,CH,
HaG, CHs v/ Y
\V4 : oCHy = /CH3  4CHy
HaC CHj CF;
T e
5 g z 4C
;/CH3 :/CHg or —:/ 3

24.

The compound according to claim 23, wherein Rs, R, and the carbon atom to which they
are attached form

CHs; CHzH3C_ CH, CHs
HaC  CHs N

V

™~

\

\\\\\“

$ #CH3

: 4CH
or 3.
25.  The compound according 1o any one of claims 18-24, wherein X'* is CH or CF
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27.

1-26 and a pharmaceutically acceptable carrier, adjuvant, or vehicle,

28.
selected from a chemotherapeutic or anti-proliferative agent, an anti-inflammatory agent, an
immunomodulatory or immunesuppressive agent, a neurotrophic factor, an agent for treating
cardiovascular disease, an agent for treating destructive bone disorders, an agent for treating liver

disease, an anfi-viral agent, an agent for treating blood disorders, an agent for treating diabetes,

A pharmaceutical composition comprising a compound according to any one of claims

The composition according to claim 27, additionally comprising a therapeutic agent

or an agent for treating immunodeficiency disorders.




116

29. A method of inhibiting JAK kinase activity in an in vitro biolegical sample, comprising
contacting said biological sample with a compound according to anyone of claims 1- 26 or

with a composition according to either of claims 27 or 28.

30. A compound according to anyone of claims 1-26 or a pharmaceutical composition
according to either of claims 27 or 28 for use in the treatment of a disease or disorder
selected from a proliferative disorder, a cardiac disorder, a neurodegenerafive disorder, an
autoimmune disorder, a condition associated with organ transplantation, an inflammatory

disorder, or an immunologically mediated disorder in a patient.

31. The compound or pharmaceutical composition of claim 30, wherein the disease or
disorder is allergic or type | hypersensitivity reactions, asthma, diabetes, Alzheimer's
disease, Huntington's disease, Parkinson's disease, AlDS-associated dementia,
amyotrophic lateral sclerosis (AML, Lou Gehrig's disease), multiple sclerosis (MS),
schizophrenia, cardiomyocyte hypertrophy, reperfusionlischemia, stroke, baldness,
transplant rejection, graft versus host disease, rheumatoid arthritis, a solid malignancy, a
hematologic malignancy, a leukemia, a lymphoma and a myeloproliferative disorder.

32. The compound or phannaceutical composition of claim 30, wherein said disease or

disorder is asthma.

33. The compound or pharmaceutical composition of claim 30, wherein said disease or

disorder is transplant rejection.

34.  The compound or pharmaceutical composition of claim 30, wherein said disease or

disorder is rheumatoid arthritis.







