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which can occur post hematopoietic stem cell transplants. Similar to CLAD, lung GVHD
is a chronic progressive condition with extremely poor outcomes and no treatments are
currently approved. A retrospective, multicenter survey study of 95 patients with steroid-
refractory acute or chronic GVHD who received the systemic JAK inhibitor ruxolitinib as
salvage therapy demonstrated complete or partial response to ruxolitinib in the majority
of patients including those with lung GVHD (Zeiser et al, Leukemia, 2015, 29, 10, 2062-
68). As systemic JAK inhibition is associated with serious adverse events and a small
therapeutic index, the need remains for an inhaled lung-directed, non-systemic JAK

inhibitor to prevent and/or treat lung transplant rejection or lung GVHD.
SUMMARY OF THE INVENTION

In one aspect, the invention provides novel compounds having activity as JAK
kinase inhibitors.

Accordingly, the invention provides a compound of formula (I):

HO !
"% O
D
o /N]Crf:@
H

ey
wherein:

A is a 6 to 7 membered monocyclic heterocyclyl ring containing two nitrogen
atoms, wherein A is connected to the carbonyl group in (I) through a nitrogen atom, A is
substituted with 1 to 3 R? groups and optionally two R? groups form a -(CH»)- bridged
ring with A; or

A is pyrrolidinyl, wherein the pyrrolidinyl is connected to the carbonyl group in
(I) through a nitrogen atom and wherein the pyrrolidinyl is substituted with NR*R*;

R!is Cizalkyl;

each R? is independently Ci-3 alkyl optionally substituted with —OH;

R3is Cisalkyl;

and R* is Cy.3alkyl;
or a pharmaceutically-acceptable salt thereof.

In one aspect, there is provided a compound of formula:



HO [I
:
HN—A /zj[i:I:ijFi:L\«/\OH

or a pharmaceutically-acceptable salt thereof.

In another aspect, there is provided a compound of formula:

R
S 194N

N
H
5 or a pharmaceutically-acceptable salt thereof.

In yet another aspect, there is provided a compound of formula:

HO O
0
//\N/

or a pharmaceutically-acceptable salt thereof.

In yet another aspect, there is provided a compound of formula:

HO
P 0 -
(O
HN-N N N~ OH

or a pharmaceutically-acceptable salt thereof.
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In a further aspect, there is provided a compound of formula:

HO

® o o

N\ o
T

HN-N N

15  or a pharmaceutically-acceptable salt thereof.

4a



The invention also provides a pharmaceutical composition comprising a

compound of the invention and a pharmaceutically-acceptable carrier.

4b



10

15

20

25

30

The invention also provides a method of treating respiratory disease, in particular,
asthma or CLAD, in a mammal, the method comprising administering to the mammal a
therapeutically effective amount of a compound, or of a pharmaceutical composition of
the invention.

The invention also provides a compound of the invention as described herein for
use in medical therapy, as well as the use of a compound of the invention in the
manufacture of a formulation or medicament for treating respiratory disease in a

mammal.

In another aspect, there is provided a use of a compound as described herein, or a
pharmaceutically-acceptable salt thereof, for the manufacture of a medicament for the

treatment of lung transplant rejection in a mammal.

DETAILED DESCRIPTION OF THE INVENTION

In one embodiment, the invention provides novel compounds having activity as

JAK kinase inhibitors. Accordingly, the invention provides a compound of formula (I):
T

/
HN-N

wherein:

A is a 6 to 7 membered monocyclic heterocyclyl ring containing two nitrogen
atoms, wherein A is connected to the carbonyl group in (I) through a nitrogen atom, A is
substituted with 1 to 3 R? groups and optionally two R? groups form a -(CH»)- bridged
ring with A; or

A is pyrrolidinyl, wherein the pyrrolidinyl is connected to the carbonyl group in
(I) through a nitrogen atom and wherein the pyrrolidinyl is substituted with NR*R*;

R'is Ci3 alkyl;

each R? is independently Ci-3 alkyl optionally substituted with —OH;

R3is Cizalkyl;

and R* is Cisalkyl;
or a pharmaceutically-acceptable salt thereof.

In some embodiments, compound (I) has the formula (I’):
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WHAT IS CLAIMED IS:

1. A compound of formula (I):
HO
® 0
. »
- N R’
HN-N N
(D
wherein:

A is a 6 to 7 membered monocyclic heterocyclyl ring containing two nitrogen
atoms, wherein A is connected to the carbonyl group in (I) through a nitrogen atom, A is
substituted with 1 to 3 R? groups and optionally two R? groups form a -(CH»)- bridged
ring with A; or

A is pyrrolidinyl, wherein the pyrrolidinyl is connected to the carbonyl group in
(I) through a nitrogen atom and wherein the pyrrolidinyl is substituted with NR*R*;

R'is Cisalkyl;

each R? is independently C;.3 alkyl optionally substituted with —OH;

R3is Cisalkyl;

and R* is Cy3alkyl;

or a pharmaceutically-acceptable salt thereof.

2. The compound of claim 1, or a pharmaceutically-acceptable salt thereof,

having the formula (I’):

HO

/
HN—-N

@)

3. The compound of any one of claims 1 or 2, or a pharmaceutically-
acceptable salt thereof, wherein R! is selected from the group consisting of methyl,
propyl, and isopropyl.
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4. The compound of anyone of claims 1 to 3, or a pharmaceutically-
acceptable salt thereof, wherein A is selected from the group consisting of piperazinyl,
2,5-diazabicyclo[2.2.1]heptanyl, and 1,4-diazacycloheptanyl, each of which is substituted

5  with 1 or 2 R? groups, wherein each R? is independently C;.3 alkyl optionally substituted
with —OH, or A is pyrrolidinyl substituted with NR*R*, wherein R? is Ci.3alkyl and R* is
Ci-zalkyl.

5. The compound of anyone of claims 1 to 4, or a pharmaceutically-

10 acceptable salt thereof, wherein A is selected from the group consisting of:

. /\N’Rz ’//\N/\| ’//\NJ\| ’/\N?
:—‘NQ \\/N\Rz \\/N\Rz \\/j"\l\Rz

///\ @ \ dN R3R4
N \—
R? and '

wherein R? is Ci.3 alkyl optionally substituted with —OH, R? is C;_3alkyl and R* is

C 1_3a1ky1.
15
6. A compound of formula:
HO
\,\*/"( jCRL L N0
or a pharmaceutically-acceptable salt thereof.

20 7. A compound of formula:

HO

\,\%——( jj)L N\
HN-N

or a pharmaceutically-acceptable salt thereof.

81



8. A compound of formula:

HO

N\N

or a pharmaceutically-acceptable salt thereof.
5 9. A compound of formula:

HO [i
’\% I/N]C;LNC)N/
/) N N\(

HN-N N

or a pharmaceutically-acceptable salt thereof.

A compound of formula:

HO\,\%M<
ji/\% N\/\OH

10
or a pharmaceutically-acceptable salt thereof.
11. A compound of formula:
HO
’\% |
N
15 H

or a pharmaceutically-acceptable salt thereof.

12. A pharmaceutical composition comprising a compound of any one of
Claims 1 to 11, or a pharmaceutically-acceptable salt thereof, and a pharmaceutically-

20  acceptable carrier.
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13. Use of a compound of any one of Claims 1 to 11, or a pharmaceutically-
acceptable salt thereof, for the manufacture of a medicament for the treatment of a

respiratory disease in a mammal.

14. The use of Claim 13, wherein the respiratory disease is selected from the
group consisting of asthma, chronic obstructive pulmonary disease, cystic fibrosis,
pneumonitis, idiopathic pulmonary fibrosis, acute lung injury, acute respiratory distress
syndrome, bronchitis, emphysema, bronchiolitis obliterans, sarcoidosis, an eosinophilic
disease, a helminthic infection, pulmonary arterial hypertension,
lymphangioleiomyomatosis, bronchiectasis, an infiltrative pulmonary disease, drug-
induced pneumonitis, fungal induced pneumonitis, allergic bronchopulmonary
aspergillosis, hypersensitivity pneumonitis, eosinophilic granulomatosis with polyangiitis,
idiopathic acute eosinophilic pneumonia, idiopathic chronic eosinophilic pneumonia,
hypereosinophilic syndrome, Loffler syndrome, bronchiolitis obliterans organizing
pneumonia, lung graft-versus-host disease, and immune-checkpoint-inhibitor induced

pneumonitis.

15. The use of Claim 13, wherein the respiratory disease is asthma or chronic

obstructive pulmonary disease.

16.  Use of a compound of any one of Claims 1 to 11, or a pharmaceutically-
acceptable salt thereof, for the manufacture of a medicament for the treatment of lung

transplant rejection in a mammal.
17.  The use of Claim 16, wherein the lung transplant rejection is selected from
the group consisting of primary graft dysfunction, organizing pneumonia, acute rejection,

lymphocytic bronchiolitis, and chronic lung allograft dysfunction.

18. The use of Claim 16, wherein the lung transplant rejection is acute lung

transplant rejection.

83



10

19.  The use of Claim 16, wherein the lung transplant rejection is chronic lung

allograft dysfunction.

20.  The use of Claim 16, wherein the lung transplant rejection is selected from
the group consisting of bronchiolitis obliterans, restrictive chronic lung allograft
dysfunction, and neutrophilic allograft dysfunction.

21.  The use of claim 14, wherein the respiratory disease is acute lung injury.

22.  The use of claim 14, wherein the respiratory disease is acute respiratory

distress syndrome.
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