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PYRAZOLO AND TRIAZOLO BICYCLIC COMPOUNDS AS JAK KINASE
INHIBITORS

BACKGROUND OF THE INVENTION
Field of the Invention
The invention 1s directed to pyrazolo and triazolo bicyclic compounds useful as
JAK kinase inhibitors and more particularly as JAK3 inhibitors that are selective for
JAK3 over other members of the JAK kinase family such as JAK1, JAK2 and TYK2.
The mnvention 1s also directed to crystalline forms, pharmaceutical compositions
comprising such compounds, methods of using such compounds to treat inflammatory

diseases, and processes and intermediates useful for preparing such compounds.

State of the Art

Ulcerative colitis 1s a chronic inflammatory disease of the colon. The disease 1s
characterized by inflammation and ulceration of the mucosal layer of the rectum and the
large intestine. Common symptoms include diarrhea, bloody stools, and abdominal pain.
The clinical course 1s intermittent, marked by alternating periods of exacerbation and
remission. Incidence seems to be greater in developed than 1n developing countries. An
esttmated 1.2 million people 1n major industrialized countries suffer from ulcerative
colitis and the numbers are expected to increase along with population growth. Patients
with ulcerative colitis are at an increased risk of developing colorectal cancer. (e.g.
Danese et al. N Engl J Med, 2011, 365, 1713-1725). Although there exists a variety of
therapeutic options to promote and maintain remission of ulcerative colitis (UC) 1n

patients, none 1s 1deal. There remains an unmet medical need for an effective therapy to

PCT/US2018/044508
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promote and maintain remission of moderate to severe UC without the safety concerns
resulting from chronic, systemic immunosuppression.

Although the precise pathogenesis of UC 1s unclear, it 1s apparent that
proinflammatory cytokines play a pivotal role in the immunological response (Strober et
al., Gastroenterol, 2011, 140, 1756-1767). Many of the proinflammatory cytokines most
commonly elevated in UC (e.g., IL-4, IL-6, IL-13, IL-15, IL-23, IL-24, IFNy and leptin),
rely on the JAK family of tyrosine kinases (1.e., JAK1, JAK2, JAK3 and Tyk2) for signal
transduction.

Inhibition of the JAK3 enzyme blocks the signaling of many key pro-
inflammatory cytokines. Thus JAK3 inhibitors are likely to be useful in the treatment of
ulcerative colitis and other gastrointestinal inflammatory diseases such as Crohn's disease
and immune checkpoint inhibitor induced colitis. JAK3 inhibitors are also likely to be
useful for the treatment of inflammatory skin diseases such as atopic dermatitis and
inflammatory respiratory disorders such as allergic rhinitis, asthma, and chronic
obstructive pulmonary disease (COPD). In addition, JAK3 inhibitors may also be useful
in the treatment of many ocular diseases for which inflammation plays a prominent role
such as uveitis, diabetic retinopathy, diabetic macular edema, dry eye disease, age-related
macular degeneration, retinal vein occlusion (RVO) and atopic keratoconjunctivitis.

Selectivity for JAK3 over JAKI 1s anticipated to be beneficial as there 1s evidence
that JAK3 selectivity allows sparing of potentially beneficial cytokines such as IL-10
which has been involved in mucosal healing, IL-22 which 1s involved in mucus barrier
protection and epithelial regeneration, and IL-6 which 1s involved in the proliferation of
intestinal epithelial cells. Selectivity for JAK3 over JAK2 also allows sparing of
erythropoietin (EPO) and thrombopoietin (TPO) signaling. Therefore, 1t would be
desirable to provide new compounds which are selective JAK3 inhibitors over other
members of the JAK kinase family such as JAKI1, JAK2 and TYK2.

Finally, due to the modulating effect of the JAK/STAT pathway on the immune
system, systemic exposure to JAK inhibitors may have an adverse systemic
immunosuppressive effect. It would be desirable, therefore, to provide new JAK3
inhibitors which have their effect at the site of action without significant systemic effects.
In particular, for the treatment of gastrointestinal inflammatory diseases, such as
ulcerative colitis, 1t would be desirable to provide new JAK3 inhibitors which can be
administered orally and achieve therapeutically relevant exposure in the gastrointestinal

tract with minimal systemic exposure. For skin diseases, 1t would be desirable to provide
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new JAK3 inhibitors that could be administered topically to the skin with minimal
systemic exposure.

Therefore, 1t would be desirable to provide new compounds which are selective
JAK3 1nhibitors over other members of the JAK kinase family such as JAK1, JAK2 and

5 TYK2, and have minimal systemic exposure.

SUMMARY OF THE INVENTION

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

kinase inhibitors and more particularly as JAK3 inhibitors.

10 Accordingly, the invention provides a compound of formula (I):
R4
R? OH
H 1
N, |

(I)

or a pharmaceutically acceptable salt thereof, wherein

X! and X? are each independently selected from N and CH;

15 X7 1s selected from the group consisting of N, CH, C-CH3, C-CF3, C-CHF2, C-
CH2-O-CH3s, C-SMe, C-NMez, C-NH-CH3, C-Cl, C-CN, and C-OMe;
B
/L
S 1s selected from the group consisting of

O S S 5=0 Ss
/ / /D / /N -0
W % 0 ™ % 0O O
U e
V\T,.’
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*‘w

j<R| j;Rn
O
R™ O
R2 RP, R¢, and Rfare each independently selected from the group consisting of H
and Ci-3 alkyl;
Rd Re Re, R R RJ, Rl R™ R™" and R° are each independently selected from the

2

oroup consisting of H and Ci-3 alkyl wherein the Ci alkyl group may be optionally
substituted with 1 to 3 halogens;

Optionally R¢ and R® may be joined to form a cyclopropyl ring;

A 1s selected from the group consisting of

(a) a 4 to 10 membered monocyclic heterocyclic group containing one nitrogen
atom and optionally containing one additional heteroatom selected from N, S, S(O)> and
O, and

(b) a 6 to 10 membered multicyclic heterocyclic group containing one nitrogen
atom and optionally containing one additional heteroatom selected from N, S, and O,

wherein L 1s linked to a carbon atom 1n A and A 1s optionally substituted with 1 to
3 R* groups:

each R*is independently selected from the group consisting of F, CN, C1-3 alkoxy,
cyclopropyl, and Ci-3 alkyl, wherein the Ci-3 alkyl group may be optionally substituted
with OH, OMe or 1 to 3 halogens;

R!is selected from the group consisting of

wherein RP and RY are each independently selected from the group consisting of H,
Cs-s cycloalkyl and Ci-6 alkyl, wherein the Ci-6 alkyl group may be optionally substituted
with 1 to 3 substituents independently selected from the group consisting of Ci-3 alkoxy
and -S-Ci-3 alkyl,

or RPand RY form a 4 to 6 membered monocyclic heterocyclic group containing

one nitrogen atom and optionally containing one additional heteroatom selected from N,
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S, and O, wherein the 4 to 6 membered monocyclic heterocyclic group 1s optionally
substituted with 1 to 3 substituents independently selected from the group consisting of
Ci-6 alkyl, Ci3 alkoxy, -S-Ci alkyl and -Ci1 alkyl-Ci-3 alkoxy:

R“ 1s selected from the group consisting of H, Cl, OMe, Me and F;

R’ 1s selected from the group consisting of H and F;

R* is selected from the group consisting of H and F; and

R is selected from the group consisting of H, Me and F.

The disclosure also provides some crystalline forms of certain compounds, Form
1. Form 2, Form 2b, Form 3, and Form 4.

The 1invention also provides a pharmaceutical composition comprising a
compound of the disclosure, or a pharmaceutically acceptable salt thereof, or a crystalline
form of the disclosure, and a pharmaceutically-acceptable carrier.

The invention also provides a method of treating gastrointestinal inflammatory
disease, 1n particular, ulcerative colitis, in a mammal, the method comprising
administering to the mammal a compound of the disclosure, or a pharmaceutically
acceptable salt thereof, or a crystalline form of the disclosure, or a pharmaceutical
composition of the disclosure.

The 1invention also provides a method of treating inflammatory diseases or
disorders of the skin 1n a mammal, the method comprising applying a compound of the
disclosure, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
of the disclosure to the skin of the mammal.

The invention also provides a method of treating cutaneous T-cell lymphoma in a
mammal, the method comprising applying a pharmaceutical composition comprising a
compound of the disclosure, or a pharmaceutically acceptable salt thereof, to the skin of
the mammal.

In another aspect, the mnvention also provides a process described herein, which 1s
useful for preparing the compounds of the disclosure.

The invention also provides a compound of the disclosure or a pharmaceutically
acceptable salt thereof, as described herein for use in medical therapy, as well as the use
of a compound of the disclosure, or a pharmaceutically acceptable salt thereof, or a
crystalline form thereof, in the manufacture of a formulation or medicament for treating a
gastromntestinal inflammatory disease, or an inflammatory disease of the skin in a

mammal.
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BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the present invention are 1llustrated by reference to the
accompanying drawings.

Figure 1 shows a powder x-ray diffraction (PXRD) pattern of crystalline Form 1
of compound 3 (heremafter Form 1).

Figure 2 shows a differential scanning calorimetry (DSC) thermogram of
crystalline Form 1.

Figure 3 shows a thermal gravimetric analysis (TGA) plot of crystalline Form 1.

Figure 4 shows a dynamic moisture sorption (DMS) 1sotherm of crystalline Form
1 observed at a temperature of about 25 °C.

Figure 5 shows a powder x-ray diffraction (PXRD) pattern of crystalline Form 2
of compound 3 (heremafter Form 2).

Figure 6 shows a differential scanning calorimetry (DSC) thermogram of
crystalline Form 2.

Figure 7 shows a thermal gravimetric analysis (TGA) plot of crystalline Form 2.

Figure 8 shows a dynamic moisture sorption (DMS) 1sotherm of crystalline Form
2 observed at a temperature of about 25 °C.

Figure 9 shows a powder x-ray diffraction (PXRD) pattern of crystalline Form 3
of compound 1 (heremafter Form 3).

Figure 10 shows a differential scanning calorimetry (DSC) thermogram of
crystalline Form 3.

Figure 11 shows a thermal gravimetric analysis (TGA) plot of crystalline Form 3.

Figure 12 shows a dynamic moisture sorption (DMS) 1sotherm of crystalline Form
3 observed at a temperature of about 25 °C

Figure 13 shows a powder x-ray diffraction (PXRD) pattern of crystalline Form 4
of compound 1 (heremafter Form 4).

Figure 14 shows a differential scanning calorimetry (DSC) thermogram of
crystalline Form 4.

Figure 15 shows a thermal gravimetric analysis (TGA) plot of crystalline Form 4.

Figure 16 shows a dynamic moisture sorption (DMS) 1sotherm of crystalline Form
4 observed at a temperature of about 25 °C.

Figure 17 shows a powder x-ray diffraction (PXRD) pattern of a dehydrated

crystalline form of compound 3 (hereinafter Form 2b).
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DETAILED DESCRIPTION OF THE INVENTION
Among other aspects, the invention provides JAK kinase inhibitors of formula (I)
which are selective for JAK3 over other members of the JAK kinase family such as
JAK1, JAK2 and TYK?2, pharmaceutically-acceptable salts thereof, and intermediates for
5  the preparation thereof.
In one aspect, the invention provides novel compounds having activity as JAK
kinase inhibitors, particularly as JAK3 kinase inhibitors.

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

R4
R OH
H 1
4 | ™ N
‘3(3 / X R?
1 L
R \O
A
10

(1)
or a pharmaceutically acceptable salt thereof, wherein
X! and X? are each independently selected from N and CH;
X7 1s selected from the group consisting of N, CH, C-CH3, C-CF3, C-CHF>, C-
15  CH2-O-CHs, C-SMe, C-NMe:, C-NH-CH3, C-Cl, C-CN, and C-OMe;
B
/L
S 1s selected from the group consisting of

"‘T«, W‘w "”lw "u‘wo I}]Ra
O
o

/
NRC R

d .

mb A )( A J; R

/ O 2 R® h R
, %

"Tfu

)<Rm O RO

% and %
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R2 RP, R¢, and Rfare each independently selected from the group consisting of H
and Ci-3 alkyl;

R4 R, Re, RM R R!, Rl R™ R" and R° are each independently selected from the
oroup consisting of H and Ci-3 alkyl wherein the Ci alkyl group may be optionally
substituted with 1 to 3 halogens; optionally R4 and R® may be joined to form a
cyclopropyl ring;

A 1s selected from the group consisting of

(a) a 4 to 10 membered monocyclic heterocyclic group containing one nitrogen
atom and optionally containing one additional heteroatom selected from N, S, S(O)> and
O, and

(b) a 6 to 10 membered multicyclic heterocyclic group containing one nitrogen
atom and optionally containing one additional heteroatom selected from N, S, and O,

wherein L 1s linked to a carbon atom 1n A and A 1s optionally substituted with 1 to
3 R* groups:

each R*is independently selected from the group consisting of F, CN, C1-3 alkoxy,
cyclopropyl, and Ci-3 alkyl, wherein the Ci-3 alkyl group may be optionally substituted
with OH, OMe or 1 to 3 halogens;

R!is selected from the group consisting of

wherein RP and RY are each independently selected from the group consisting of H,
Cs-s cycloalkyl and Ci-6 alkyl, wherein the Ci-6 alkyl group may be optionally substituted
with 1 to 3 substituents independently selected from the group consisting of Ci-3 alkoxy
and -S-Ci-3 alkyl,

or RPand RY form a 4 to 6 membered monocyclic heterocyclic group containing
one nitrogen atom and optionally containing one additional heteroatom selected from N,
S, and O, wherein the 4 to 6 membered monocyclic heterocyclic group 1s optionally

substituted with 1 to 3 substituents independently selected from the group consisting of

Ci1-6 alkyl, C1-3 alkoxy, -S-C1-3 alkyl and -C1-3 alkyl-Ci-3 alkoxy:
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R’ is selected from the group consisting of H, Cl1, OMe, Me and F;

R’ is selected from the group consisting of H and F;

R* is selected from the group consisting of H and F; and

R° 1s selected from the group consisting of H, Me and F.

5 In some embodiments, X3 i1s CH.

In some embodiments, RP and R% are each independently selected from the group
consisting of H, cyclobutyl and Ci-4 alkyl, wherein the Ci4 alkyl group may be optionally
substituted with 1 or 2 substituents independently selected from the group consisting of
Ci1-2 alkoxy and -S-Ci-2 alkyl,

10 or RPand R form a 4 to 6 membered monocyclic heterocyclic group containing
one nitrogen atom and optionally containing one additional heteroatom selected from S,
and O, wherein the 4 to 6 membered monocyclic heterocyclic group 1s optionally
substituted with 1 or 2 substituents independently selected from the group consisting of
Ci1-3 alkyl, Ci- alkoxy, -S-Ci- alkyl and -Ci3 alkyl-Ci- alkoxy.

15 In some embodiments, RP and R4 are each independently selected from the group
consisting of H, cyclobutyl and Ci-4 alkyl, wherein the Ci4 alkyl group may be optionally
substituted with 1 or 2 substituents independently selected from the group consisting of
OMe and —SEt,

or RPand RY form a 4 to 6 membered monocyclic heterocyclic group containing

20  one nitrogen atom and optionally containing one additional heteroatom selected from S,
and O, wherein the 4 to 6 membered monocyclic heterocyclic group 1s optionally
substituted with 1 or 2 substituents independently selected from the group consisting of
Me, OMe, CH2OMe, and -SMe.

In some embodiments, R! is selected from the group consisting of

O O

23 }s” \N“/z)\\; OQé?\f - ng} } 2

/ =/ \
O O
/ /
Q O 5 —Q 3
QJ“‘H VAN NP :fH

O
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5 In some embodiments, R! is or /

Q
In some embodiments, R is J $

In some embodiments, R! is /
The 6 to 10 membered multicyclic heterocyclic group may be spiro-cyclic, fused
and/or bridged.

10 In some embodiments, the 6 to 10 membered multicyclic heterocyclic group 1s a
spiro-cyclic heterocyclic group. In some embodiments, the 6 to 10 membered
multicyclic heterocyclic group 1s a fused heterocyclic group. In some
embodiments, the 6 to 10 membered multicyclic heterocyclic group 1s a bridged
heterocyclic group.

15 In some embodiments, A 1s selected from the group consisting of
(a) a 4 to 8 membered monocyclic heterocyclic group containing one nitrogen

atom and optionally containing one additional heteroatom selected from N, S, S(O)> and
O, and
(b) a 6 to 10 membered multicyclic heterocyclic group containing one nitrogen

20  atom and optionally containing one additional heteroatom selected from N, S, and O,

wherein L 1s linked to a carbon atom 1n A and A 1s optionally substituted with 1 to
3 R* groups.

In some embodiments, A 1s selected from the group consisting of

10
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(a) a 4 to 6 membered monocyclic heterocyclic group containing one nitrogen
atom and optionally containing one additional heteroatom selected from N, S, S(O)> and
O, and
(b) a 6 to 10 membered multicyclic heterocyclic group containing one nitrogen
5 atom and optionally containing one additional heteroatom selected from N, S, and O,
wherein L 1s linked to a carbon atom 1n A and A 1s optionally substituted with 1 to
3 R* groups.
In some embodiments, A 1s selected from the group consisting of:
(a) a4 to 6 membered monocyclic heterocyclic group containing one nitrogen
10 atom and optionally containing one additional heteroatom selected from N, S,
S(0O)2 and O, and
(b) a 7 or 8 membered multicyclic heterocyclic group containing one nitrogen
atom and optionally containing one additional heteroatom selected from N, S
and O,
15 wherein L 1s linked to a carbon atom 1n A and A 1s optionally substituted with 1 to
3 R* groups.
In some embodiments, A 1s selected from the group consisting of azetidine,
pyrrolidine, piperidine, morpholine, 2-azaspiro| 3.3 |heptane, thiomorpholine and

nortropane.

U'Ulw

L

/
20 In some embodiments, S 1s selected from the group consisting of

<

BN ™
N_
‘111») and

11
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N,

£~ -
O
1s selected from the group consisting of:

” ” v s
5--N3\<o F~n d S~ O W‘NQ /(') wé.N “(T;
T ~nn
,j”s ﬂg i ; Vo (lj
R s e § WL
s . . .8 s

12
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10 In some embodiments, X' and X* are both CH. In some embodiments, X' is N and
X? is CH. In some embodiments, X! and X* are both N. In some embodiments, X' is CH
and X?1s N.
In some embodiments, R? is H. In some embodiments, R? is F. In some

embodiments, R” is Cl. In some embodiments, R? is OMe. In some embodiments, R” is

13
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Me. In some embodiments, R’ is H. In some embodiments, R? is F. In some embodiments,
R*is H. In some embodiments, R*is F. In some embodiments, R>is H. In some

embodiments, R is F. In some embodiments, R’ is Me.

R4
R> OH
RZ
In some embodiments, R 1s selected from the group consisting of:
OH OH F
OH OH OH
O R A
5 . Cl F F F

In some embodiments, R is selected from the group consisting

of:
10 o e Cl and 4 F

The invention also provides a compound of formula (II):

OH

H 1

,N X\ R2
N. |

\ _X?

R L
N
O
(IT)

15  or a pharmaceutically acceptable salt thereof, wherein

X! and X? are both CH, or X! and X? are both N, or X! is N and X? is CH;

14
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V'UI\,-V

L
1s selected from the group consisting of

by EWRC wngd
"'-«_{O E/go » o '-z./< R |
R¢, R4, and R® are each independently selected from the group consisting of H and
methyl;
5 A 1s selected from the group consisting of azetidine, pyrrolidine, piperidine, and
morpholine;
wherein L 1s linked to a carbon atom 1n A and A 1s optionally substituted with 1 to
2 R¥ groups:
each R¥is independently selected from the group consisting of F, CN, methyl,
10 ethyl and Ci-2 haloalkyl;

R is =3\\ $ \Nf)g}

or / . and

R’ is selected from the group consisting of H, CI, and F.

V\/|W

L

/
In some embodiments, S 1s selected from the group consisting of

1 o X

®
In some embodiments, R! is =>\ 3
O
\N _/-:..}\ :
In some embodiments, R' is / .

In some embodiments, the compound has the formula:
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N

N

67

In some embodiments, 1s selected from the group consisting of:

;‘““N (j //\O ; \NQQ O)LA
: 1Y |

R1"N\,J

and

"Tw

L
In some embodiments, 1s selected from the group consisting of:

(j“\(l) OVNH
- -
-~ N\ —..A CN
RO ANy B
- )3
ng%(O% NQ"”/(I) O/
o and %

The disclosure also provides a compound, or a pharmaceutically acceptable salt

thereof, of the formula (Ia) or (IIa):
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(Ia) (Ia)

wherein the variables are as defined 1in the embodiments above.

The disclosure also provides a compound, or a pharmaceutically acceptable salt

thereof, of the formula (Ib) or (1Ib):
R4
R> OH OH
H
,N X1\ R2 H X"]\\(@R2
N\j;/ X? R N\\L X2
O O
R R’
N Rd N Rd
A ) Re A ) Re
(Ib) (I1Ib)

wherein the variables are as defined in the embodiments above.

The disclosure also provides a compound, or a pharmaceutically acceptable salt

thereof, of the formula (Ic) or (IIc):

(Ic) (ILc)

wherein the variables are as defined 1in the embodiments above.

The disclosure also provides a compound, or a pharmaceutically acceptable salt

thereof, of the formula (Id) or (1Id):
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R4
R? OH OH
H H
IN X1\ R2 ,N XL]/Q:FQ
N \ l X% R° N N I X
| 2 | 0
- \/\/U\ -
/N\/\)J\N ~N AN D/
A A
(1d) (11d)

wherein the variables are as defined 1in the embodiments above.

The disclosure also provides a compound, or a pharmaceutically acceptable salt

thereof, of the formula (Ie) or (Ile):
R4
R> OH OH
N X! y I\r”[::::][:

IN N R2 ,N x\ R2

N\:@; X2 R3 N\\l‘¢ x2

1 N_RC N_RC

R R
(Ie) (Ile)

wherein the variables are as defined 1in the embodiments above.

The disclosure also provides a compound, or a pharmaceutically acceptable salt
thereof, of the formula (If), (IIf), (11If), (IV1), (VI), (VIL), (VIIf) or (VIII):

(If) (1If) (I11f)
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(IV1)
R4
R> OH OH
H H
,N“-| AN R2 NIN ‘ AN R2
N\\/YN R’ \ ~N
RL.N L RL.N L
A O
(VIIL) (VIIIL)

wherein the variables are as defined 1n the embodiments above.
The invention also provides a compound, or a pharmaceutically acceptable salt

thereof, selected from the group consisting of

The invention also provides a compound, or a pharmaceutically acceptable salt

thereof, having formula (B):
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OH
H 1
N'N | S R
\ _X?
O
R'—N R
RKT N oe
Rk2
(B)

or a pharmaceutically acceptable salt thereof, wherein
X! and X? are each independently selected from N and CH;
5 Rdand Re are each independently selected from the group consisting of H and Ci-3
alkyl; optionally R¢ and R® may be joined to form a cyclopropyl ring;
RX! is selected from the group consisting of H, F, CN, OMe, and C1-3 alkyl;

R* is selected from the group consisting of H and methyl;

Rl is }3 \N‘/-:)L;

10 or / . and

R“ 1s selected from the group consisting of H, Cl, and F.

In some embodiments, RYand R¢ are each independently selected from the group
consisting of H and methyl; optionally R¢ and R® may be joined to form a cyclopropyl
ring; and R*! is selected from the group consisting of H, F, CN, OMe, methyl and ethyl.

15 The 1nvention also provides a compound, or a pharmaceutically acceptable salt
thereof, having formula (C):

OH

(C)
or a pharmaceutically acceptable salt thereof, wherein

20 X! and X7 are both CH, or X! and X? are both N, or X! is N and X* 1s CH:
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R¢and R¢ are each independently selected from the group consisting of H and
methyl;
RX is selected from the group consisting of H, CN, methyl and ethy!:

R! is :3\*3 \N"/:_)L;

or / . and
5 R” is selected from the group consisting of H, CI, and F.
In some embodiments, the compound or a pharmaceutically acceptable salt

thereof, 1s selected from the group consisting of:

on OH
i e
L A
N F Na ’
\

CN
OH OH
H ‘ H N H "
F 0
N N, | N Ny .
\ NN F NG
Ihod Yol S
and
OH
H
;N N\
Ny | P

SONP
10 Qt

The 1invention also provides a compound, or a pharmaceutically acceptable salt

| V\)\

The invention also provides a compound, or a pharmaceutically acceptable salt

15  thereof, having the formula:

The 1nvention also provides a compound, or a pharmaceutically acceptable salt

thereof, having the formula:
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¥y
555

The invention also provides a pharmaceutical composition comprising a
compound of the disclosure, or a pharmaceutically acceptable salt thereof, or a crystalline
form thereof, and a pharmaceutically-acceptable carrier. In some embodiments, the
pharmaceutical composition further comprises one or more other therapeutic agents. In
some embodiments, the one or more other therapeutic agent 1s useful for treating a
gastrointestinal inflammatory disease, an inflammatory disease of the skin, an
inflammatory disease of the lungs or an inflammatory disease of the eye. In some
embodiments, the one or more other therapeutic agent 1s useful for treating a
gastrointestinal inflammatory disease. In some embodiments the gastrointestinal
inflammatory disease 1s ulcerative colitis. In some embodiments the gastrointestinal
inflammatory disease 1s Crohn’s disease.

Furthermore, some compounds may sometimes exist in tautomeric forms. It will
be understood that although structures are shown, or named, 1n a particular form, the
invention also includes the tautomer thereof.

The compounds of the mvention may contain one or more chiral centers and
therefore, such compounds (and intermediates thereof) can exist as racemic mixtures;
pure stereoisomers (1.e., enantiomers or diastereomers); stereoisomer-enriched mixtures
and the like. Chiral compounds shown or named herein without a defined
stereochemustry at a chiral center are intended to include any or all possible stereoisomer
variations at the undefined stereocenter unless otherwise indicated. The depiction or
naming of a particular stereoisomer means the indicated stereocenter has the designated
stereochemistry with the understanding that minor amounts of other stereoisomers may
also be present unless otherwise indicated, provided that the utility of the depicted or
named compound 1s not eliminated by the presence of another stereoisomer.

This invention also includes 1sotopically-labeled compounds of the disclosure, for
example 1sotopically-labeled compounds of formula (I), (IT), (B), (C), compound 1,
compound 3, compound 4, 1.e., compounds of the disclosure and compounds of formula
(D), (IT), (B), (C), compound 1, compound 3, compound 4 where an atom has been
replaced or enriched with an atom having the same atomic number but an atomic mass

different from the atomic mass that predominates 1n nature. Examples of 1sotopes that
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may be incorporated into a compounds of the disclosure and a compound of formula (),
(ID), (B), (C), compound 1, compound 3, compound 4, include, but are not limited to, “H,
H, 1C, PC, 1*C, PN, PN, 1°0, 70, ¥0, *°S, and '®F. Of particular interest are
compounds of the disclosure and compounds of formula (I), (I), (B), (C), compound 1,
compound 3, and compound 4, enriched 1n tritium or carbon-14, which compounds can be
used, for example, 1n tissue distribution studies. Also of particular interest are
compounds of the disclosure and compounds of formula (I), (II), (B), (C), compound 1,
compound 3, compound 4 enriched 1n deutertum especially at a site of metabolism, which
compounds are expected to have greater metabolic stability. Additionally, of particular
interest are compounds of the disclosure and compounds of formula (I), (II), (B), (C),
compound 1, compound 3, compound 4, enriched 1n a positron emitting isotope, such as
HE, BF, O and N, which compounds can be used, for example, in Positron Emission
Tomography (PET) studies.

Definitions

When describing this invention including 1ts various aspects and embodiments,
the following terms have the following meanings, unless otherwise indicated.

The term "alkyl" means a monovalent saturated hydrocarbon group which may be
linear or branched or combinations thereof. Unless otherwise defined, such alkyl groups
typically contain from 1 to 10 carbon atoms. Representative alkyl groups include, by way
of example, methyl (Me), ethyl (Et), n-propyl (n-Pr) or (nPr), 1sopropyl (1-Pr) or (1Pr),
n-butyl (n-Bu) or (nBu), sec-butyl, 1sobutyl, tert-butyl (t-Bu) or (tBu), n-pentyl, n-hexyl,
2,2-dimethylpropyl, 2-methylbutyl, 3-methylbutyl, 2-ethylbutyl, 2,2-dimethylpentyl,
2-propylpentyl, and the like.

The term “haloalky]” refers to an alkyl group, as defined above, that 1s substituted
by one or more halogen, e.g., trifluoromethyl, difluoromethyl, trichloromethyl, 2.2.2
trifluoroethyl, 1,2 difluoroethyl, 3 bromo 2 fluoropropyl, 1,2 dibromoethyl, and the like.

When a specific number of carbon atoms are intended for a particular term, the
number of carbon atoms 1s shown preceding the term. For example, the term “Cisalkyl”
means an alkyl group having from 1 to 3 carbon atoms wherein the carbon atoms are 1n
any chemically-acceptable configuration, including linear or branched configurations.

The term "alkoxy" means the monovalent group —O-alkyl, where alkyl 1s defined
as above. Representative alkoxy groups include, by way of example, methoxy, ethoxy,

propoxy, butoxy, and the like.
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The term "cycloalkyl" means a monovalent saturated carbocyclic group which
may be monocyclic or multicyclic. Unless otherwise defined, such cycloalkyl groups
typically contain from 3 to 10 carbon atoms. Representative cycloalkyl groups include,
by way of example, cyclopropyl (cPr), cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, adamantyl, and the like.

The term "heterocycle", "heterocyclic”, or "heterocyclic ring" means a saturated or
partially unsaturated cyclic non-aromatic group, having from 3 to 10 total ring atoms,
wherein the ring contains from 2 to 9 carbon ring atoms and from 1 to 4 ring heteroatoms
selected from nitrogen, oxygen, and sulfur. Heterocyclic groups may be monocyclic or
multicyclic (1.e., fused, spiro or bridged). When the heterocyclic group 1s multicyclic, at
least one but not necessarily all of the cyclic groups contains a heteroatom.
Representative heterocyclic groups include, by way of example, pyrrolidinyl, piperidinyl,
piperazinyl, imidazolidinyl, morpholinyl, thiomorpholyl, indolin-3-yl, 2-imidazolinyl,
tetrahydropyranyl, 1,2,3,4-tetrahydroisoquinolin-2-yl, quinuclidinyl, 7-azanorbornany]l,
nortropanyl, and the like, where the point of attachment 1s at any available carbon or
nitrogen ring atom. Where the context makes the point of attachment of the heterocyclic
oroup evident, such groups may alternatively be referred to as a non-valent species, 1.e.
pyrrolidine, piperidine, piperazine, imidazole, tetrahydropyran etc.

The term “therapeutically effective amount™ means an amount sufficient to effect
treatment when administered to a patient in need of treatment.

The term “treatment™ as used herein means the treatment of a disease, disorder, or
medical condition (such as a gastrointestinal inflammatory disease), in a patient, such as a
mammal (particularly a human) which includes one or more of the following:

(a) preventing the disease, disorder, or medical condition from occurring, 1.e.,
preventing the reoccurrence of the disease or medical condition or prophylactic treatment
of a patient that 1s pre-disposed to the disease or medical condition;

(b) ameliorating the disease, disorder, or medical condition, 1.e., eliminating or
causing regression of the disease, disorder, or medical condition 1n a patient, including
counteracting the effects of other therapeutic agents;

(C) suppressing the disease, disorder, or medical condition, 1.e., slowing or
arresting the development of the disease, disorder, or medical condition 1n a patient; or

(d) alleviating the symptoms of the disease, disorder, or medical condition 1n a

patient.
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The term “pharmaceutically acceptable salt” means a salt that 1s acceptable for
administration to a patient or a mammal, such as a human (e.g., salts having acceptable
mammalian safety for a given dosage regime). Representative pharmaceutically
acceptable salts include salts of acetic, ascorbic, benzenesulfonic, benzoic,
camphorsulfonic, citric, ethanesulfonic, edisylic, fumaric, gentisic, gluconic, glucoronic,
olutamic, hippuric, hydrobromic, hydrochloric, 1sethionic, lactic, lactobionic, maleic,
malic, mandelic, methanesulfonic, mucic, naphthalenesulfonic, naphthalene-1,5-
disulfonic, naphthalene-2,6-disulfonic, nicotinic, nitric, orotic, pamoic, pantothenic,
phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic and xinafoic acid, and the like.

The term ““salt thereof” means a compound formed when the hydrogen of an acid
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