TYK2 PSEUDOKINASE LIGANDS

CROSS-REFERENCE
[0001] This application claims benefit of U.S. Provisional Application No. 62/802,642, filed on

February 7, 2019, which is herein incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION
[0002] Janus kinase (JAK) is a family of intracellular, non-receptor tyrosine kinases that transduce
cytokine-mediated signals via the JAK-STAT pathway. The four JAK family members are Janus
kinase 1 (JAK1), Janus kinase 2 (JAK2), Janus kinase 3 (JAK3), and Tyrosine kinase 2 (TYK2)
and have been shown to be key components of cytokine-mediated effects. Unlike JAK1 deficient
mice, TYK2 deficient mice are viable and the TYK2 deficiency has been shown to be protective in

various models of autoimmunity.

SUMMARY OFTHEINVENTION

[0002a] In an aspect of the present disclosure, there is provided a compound having the structure

of Formula (1):

Formula (1);

wherein:

oReEs
is :

R1 is hydrogen, Ci-Csalkyl, or Cs-Cescycloalkyl, wherein C1-Cgalkyl or C3-Cecycloalkyl are

optionally substituted with 1, 2, or 3 Rg;

R> is hydrogen or C1-Cealkyl;

Rs and R4 are independently selected from hydrogen, Ci-Csalkyl, C1-Csheteroalkyl, Cs-

Cecycloalkyl, and C,-Cgheterocycloalkyl;

Rs_is hydrogen;
each Re is independently selected from halogen, C1-Csalkyl, C1-Cshaloalkyl, and C1-Csalkoxy

and two Rg are combined to form a heterocycloalkyl ring;




each Rg is independently selected from halogen, C:-Cealkyl, C1-Cehaloalkyl, Ci-Cealkoxy, Ci-
Csheteroalkyl, 0x0, -OR11, -N(R11)2, -CN, -C(=0)R12, -C(=0)OR11, -C(=O)N(R11)2, -
NR1:C(=0)R12, -NR11S(=0)2R12, -S(=0)2R12, and -S(=0)2N(Ru1)2;

each R is independently selected from hydrogen, C;-Cealkyl, C1-Cehaloalkyl, C-

Ceheteroalkyl, and phenyl, wherein phenyl is optionally substituted with 1, 2, or 3 groups selected

from halogen, C;-Cealkyl, C1-Cghaloalkyl, C:-Cesalkoxy, C1-Cshaloalkoxy, Co-Coheterocycloalkyl,
C2-Coheteroaryl, -OR14, -N(R14)2, -C(=0)OR14, and -C(=O)N(Ru4)2;
each Ri2 is independently selected from Ci-Cealkyl and C1-Ceheteroalkyl:

R13 is hydrogen, halogen, or -CN;

each Ri4 is independently selected from hydrogen, C1-Cesalkyl, and C;-Cghaloalkyl; and
nis2,3,or4;

or a pharmaceutically acceptable salt or solvate thereof.

[0002b] In another aspect of the present disclosure, there is provided a pharmaceutical

composition comprising a compound disclosed herein, or a pharmaceutically acceptable salt or

solvate thereof, and a pharmaceutically acceptable excipient.

[0002c] In a further aspect of the present disclosure, there is provided a use of a compound

disclosed herein, or a pharmaceutically acceptable salt or solvate thereof, in the manufacture of a

medicament for treating an inflammatory or autoimmune disease in a patient in need thereof.

[0002d] In another aspect of the present disclosure, there is provided a compound disclosed herein,

or a pharmaceutically acceptable salt or solvate thereof, for use in therapy.

[0003] In one aspeetexample, provided herein are compounds of Formula I:

Rs. .R
3 N 4
R1s _N
ZNN
N Sy
NN R4
Rs g N
R2
Formula (1);

wherein:

@ is a 5- or 6-membered heteroaryl ring optionally substituted with 1, 2, or 3 Re,
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R1 is hydrogen, Ci-Cealkyl, C3-Cecycloalkyl, C2-Coheterocycloalkyl, C2-Coheteroaryl, or Ce-
Cuoaryl, wherein C1-Cealkyl, C3-Cecycloalkyl, C2-Coheterocycloalkyl, C2-Cgheteroaryl, or Ce-
Cyoaryl are optionally substituted with 1, 2, or 3 Ro;

R2 is hydrogen or C:-Cealkyl;

Rz and R4 are independently selected from hydrogen, C1-Cealkyl, C1-Cgheteroalkyl, Cs-

Cscycloalkyl, and C-Csheterocycloalkyl,

Rs is hydrogen or C1-Cealkyl;
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each Re is independently selected from halogen, Ci-Cealkyl, C1-Cshaloalkyl, C:-Csalkoxy, C:-
Cshaloalkoxy, C,-Cgheterocycloalkyl, C2-Cgheteroaryl, -OR11, -N(R11)2, -CN, -C(=0)R12, -C(=0)ORu3,
-C(=0)N(R11)2, -NR11C(=0)R12, -NR11S(=0)2R12, -S(=0)2R12, and -S(=0)2N(R11)2, wherein C,-
Coheterocycloalkyl or C,-Cgheteroaryl are optionally substituted with 1, 2, or 3 Ryo; or two Re are
combined to form a heterocycloalkyl ring optionally substituted with 1, 2, or 3 Ry;

R7 is hydrogen, C1-Cealkyl, Cs-Cscycloalkyl, Co-Coheterocycloalkyl, Co-Coheteroaryl, or Ce-Cioaryl,
wherein C1-Csalkyl, Cs-Cecycloalkyl, Co-Coheterocycloalkyl, Co-Coheteroaryl, or Cs-Cioaryl are
optionally substituted with 1, 2, or 3 Rio;

each Rg is independently selected from halogen, C1-Cealkyl, -C1-Cealkyl-OH, C1-Cshaloalkyl, Ci-
Cealkoxy, -OR11, -N(R11)2, -CN, -C(=0)R12, -C(=0)OR11, -C(=0)N(R11)2, -NR11C(=0)R12, -
NR11S(=0)2R12, -S(=0)2R12, and -S(=0):N(R11)2;

each Rg and each Ry is each independently selected from halogen, C1-Csalkyl, C1-Cshaloalkyl, C;-
Cealkoxy, Ci1-Csheteroalkyl, 0xo, -OR11, -N(R11)2, -CN, -C(=O)R12, -C(=O)OR131, -C(=O)N(R11)2, -
NR1:C(=0)R12, -NR11S(=0)2R12, -S(=0)2R12, and -S(=0)2N(R11)2;

each Rz is independently selected from hydrogen, C1-Cealkyl, C1-Cshaloalkyl, C1-Csheteroalkyl,
and phenyl, wherein phenyl is optionally substituted with 1, 2, or 3 groups selected from halogen, C-
Cealkyl, C1-Cshaloalkyl, Ci-Csalkoxy, Ci-Cshaloalkoxy, C2-Coheterocycloalkyl, C»>-Coheteroaryl, -
OR14, -N(R14)2, -C(=0)OR14, and -C(=O)N(R14)2;

each Rz is independently selected from C1-Cealkyl and C1-Csheteroalkyl;

Ri3 is hydrogen, halogen, or -CN;

each Rus is independently selected from hydrogen, C1-Cealkyl, and C1-Cghaloalkyl;

nis0,1,2,3,4,orb5; and

pis0,1,2 or3;

or a pharmaceutically acceptable salt or solvate thereof.
[0004] In some embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable

(Re)p

okt

salt or solvate thereof, wherein IS o . In some embedimentexamples is a compound of
Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein Rz is C2-Coheteroaryl
optionally substituted with 1, 2, or 3 R1o. In some embedimentexamples is a compound of Formula (1),
or a pharmaceutically acceptable salt or solvate thereof, wherein Ry is selected from oxazolyl, thiazolyl,
pyrazolyl, furanyl, thienyl, pyrrolyl, imidazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, and triazinyl, wherein

oxazolyl, thiazolyl, pyrazolyl, furanyl, thienyl, pyrrolyl, imidazolyl, triazolyl, tetrazolyl, isoxazolyl,



isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, and triazinyl
are optionally substituted with 1, 2, or 3 Rio. In some embedimentexamples is a compound of
Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein Rz is selected from
pyrazolyl, pyridinyl, and pyridazinyl, wherein pyrazolyl, pyridinyl, and pyridazinyl are optionally
substituted with 1, 2, or 3 R1o. In some embedimentexamples is a compound of Formula (1), or a
pharmaceutically acceptable salt or solvate thereof, wherein each R1o is independently selected
from halogen, C1-Csalkyl, C1-Cshaloalkyl, and C1-Csalkoxy. In some embedimentexamples is a
compound of Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein each Rg
is independently selected from halogen, Ci1-Cealkyl, C1-Cghaloalkyl, and C:-Csalkoxy. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein each Rg is halogen. In some embedimentexamples is a compound of
Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein p is 1. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein p is 0. In some embedimentexamples is a compound of Formula (1), or a

f ; (R6)n
pharmaceutically acceptable salt or solvate thereof, wherein @ IS . In some

embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or

solvate thereof, wherein @ is a 5- or 6-membered heteroaryl ring optionally substituted with 1,
2, or 3 Re. In some embedimentexamples is a compound of Formula (1), or a pharmaceutically

acceptable salt or solvate thereof, wherein @ is a 5-membered heteroaryl ring optionally
substituted with 1, 2, or 3 Re. In some embedimentexamples is a compound of Formula (1), or a

pharmaceutically acceptable salt or solvate thereof, wherein @ is a 5-membered heteroaryl ring
selected from oxazolyl, thiazolyl, pyrazolyl, furanyl, thienyl, pyrrolyl, imidazolyl, triazolyl,
isoxazolyl, and isothiazolyl, wherein oxazolyl, thiazolyl, pyrazolyl, furanyl, thienyl, pyrrolyl,
imidazolyl, triazolyl, isoxazolyl, and isothiazolyl are optionally substituted with 1, 2, or 3 Re. In
some embeodimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or

solvate thereof, wherein @ is a 5-membered heteroaryl ring selected from pyrazolyl and
isothiazolyl, wherein pyrazolyl and isothiazolyl are optionally substituted with 1, 2, or 3 Re. In
some embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or

solvate



thereof, wherein @ is a 6-membered heteroaryl ring optionally substituted with 1, 2, or 3 Re. In
some embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or

solvate thereof, wherein @ is a 6-membered heteroaryl ring selected from pyridinyl, pyrimidinyl,
pyrazinyl, and pyridazinyl, wherein pyridinyl, pyrimidinyl, pyrazinyl, and pyridazinyl are optionally
substituted with 1, 2, or 3 Re. In some embedimentexamples is a compound of Formula (1), or a

pharmaceutically acceptable salt or solvate thereof, wherein @ is pyridinyl optionally substituted
with 1, 2, or 3 Re. In some embedimentexamples is a compound of Formula (1), or a pharmaceutically

acceptable salt or solvate thereof, wherein @ is @ (Re)n. In some embedimentexamples is a
compound of Formula (1), or a pharmaceutically acceptable salt or solvate thereof, whereinnis 1, 2, 3,
or 4. In some embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt
or solvate thereof, wherein each Re is independently selected from halogen, C1-Cealkyl, C1-Cshaloalkyl,
and C:-Cealkoxy. In some embedimentexamples is a compound of Formula (1), or a pharmaceutically
acceptable salt or solvate thereof, wherein two Re are combined to form a heterocycloalkyl ring. In
some embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein R; is hydrogen, C1-Csalkyl or Cs-Cescycloalkyl, wherein C1-Csalkyl or Cs-
Cecycloalkyl are optionally substituted with 1, 2, or 3 Re. In some embedimentexamples is a compound
of Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein R is C1-Cealkyl
optionally substituted with 1, 2, or 3 Ry. In some embedimentexamples is a compound of Formula (1),
or a pharmaceutically acceptable salt or solvate thereof, wherein Ry is C1-Cealkyl substituted with 1, 2,
or 3 Ry and each Ryq is independently selected from halogen, -OR11, and -N(R11)2. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or solvate
thereof, wherein Ry is C1-Cealkyl substituted with 1, 2, or 3 Rg and each Ry is -OH. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or solvate
thereof, wherein Ry is unsubstituted C1-Cealkyl. In some embodimentexamples is a compound of
Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein R; is unsubstituted Cs-
Cecycloalkyl. In some embedimentexamples is a compound of Formula (1), or a pharmaceutically
acceptable salt or solvate thereof, wherein R is hydrogen. In some embedimentexamples is a
compound of Formula (1), or a pharmaceutically acceptable salt or solvate thereof, wherein Rz is
hydrogen. In some embedimentexamples is a compound of Formula (1), or a pharmaceutically

acceptable salt or solvate thereof, wherein Rz is C1-Cealkyl. In some



embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein Rz and R4 are independently selected from hydrogen and Ci-Cesalkyl. In
some embedimentexamples is a compound of Formula (), or a pharmaceutically acceptable salt or
solvate thereof, wherein R3 is hydrogen. In some embedimentexamples is a compound of Formula
(), or a pharmaceutically acceptable salt or solvate thereof, wherein R4 is C1-Cgalkyl. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein R4 is -CHa. In some embedimentexamples is a compound of Formula (1),
or a pharmaceutically acceptable salt or solvate thereof, wherein Rs is hydrogen. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein Rs is C1-Cealkyl. In some embedimentexamples is a compound of Formula
(1), or a pharmaceutically acceptable salt or solvate thereof, wherein Rys is hydrogen. In some
embedimentexamples is a compound of Formula (1), or a pharmaceutically acceptable salt or
solvate thereof, wherein Ry3 is halogen. In some embedimentexamples is a compound of Formula
(), or a pharmaceutically acceptable salt or solvate thereof, wherein R13 is C1-Csalkyl.

[0005] In another aspectexample described herein is a pharmaceutical composition comprising a
compound of Formula (1), or a pharmaceutically acceptable salt or solvate thereof, and a
pharmaceutically acceptable excipient.

[0006] In another aspectexample described herein is a method of treating an inflammatory or
autoimmune disease in a patient in need thereof, comprising administering to the patient a
therapeutically effective amount of a compound of Formula (1), or a pharmaceutically acceptable
salt or solvate thereof. In some embedimentexamples is a method of treating an inflammatory or
autoimmune disease in a patient in need thereof, comprising administering to the patient a
therapeutically effective amount of a compound of Formula (1), or a pharmaceutically acceptable
salt or solvate thereof, wherein the disease is selected from rheumatoid arthritis, multiple sclerosis,
psoriasis, lupus, intestinal bowel disease, Crohn’s disease, ulcerative colitis, ankylosing spondylitis,

vitiligo, and atopic dermatitis.

INCORPORATION BY REFERENCE
[0007] All publications, patents, and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication, patent, or patent

application was specifically and individually indicated to be incorporated by reference.
DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0008] In the context of this disclosure, a number of terms shall be utilized.
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CLAIMS

WHAT IS CLAIMED 1S:
1. A compound having the structure of Formula (I):

Rs. .R

3 N 4
Ris_~ N’N\

N =
NN Ri
Rs 5 N\R

2
Formula (1);

wherein:

Rz is hydrogen, Ci1-Cealkyl, or C3-Cecycloalkyl, C2-Coheterocyeloaliy-Co-Cohetersaryl-or-Ce-
Caoaryh-wherein C1-Cealkyl or; C3-Cscycloalkyl-Co-Coheteroeyeloatkyh-Co-Coheteroaryl-6r-Ce-
Caoaryl are optionally substituted with 1, 2, or 3 Ry;

R2 is hydrogen or C1-Cealkyl;

Rz and R4 are independently selected from hydrogen, C1-Cealkyl, C1-Csheteroalkyl, Cs-

Cecycloalkyl, and C>-Coheterocycloalkyl;

Rs is hydrogen-e+-C1-Ceatky;

each Re is independently selected from halogen, C:-Cealkyl, C1-Cghaloalkyl, and Ci-Cealkoxy;
Ci-Cshaloalkoxy, Co-Coheterocycloalkyl, Co-Coheteroaryl, -OR11, -N(R11)2, -CN, -C(=0O)R12, -
E(=0)OR 11— C{=OMN(R11)2r-NR11E(=0)R12-NR11S(=0)2R12—5(=0)oR12r-aRe-S(=0)oN(R11)2;
wherein-C.-Cgheterocycloaltkyl-or Co-Cgheteroanyl-are-optionally substituted-with-1,2,0r 3-Rig-0f
and two Re are combined to form a heterocycloalkyl ring-eptienaty-substituted-with-1-2-6r3-Ro;

R+ is hydrogen, C:-Cealkyl, C3-Coscycloalkyl, Co-Coheterocycloalkyl, Co-Coheteroaryl, or Cs-
Cioaryl, wherein Ci-Cesalkyl, Cs-Cscycloalkyl, Co-Coheterocycloalkyl, Co-Coheteroaryl, or Ce-
Cisaryl are optionally substituted with 1, 2, or 3 Rig;

each Re-is independently selected from halogen. Ci-Cralkyl, -C--Cralkyl-OH, C,-Cehaloalkyl,
Ci-Cealkoxy, -OR11, -N(R11)2, -CN, -C(=0)R1z, -C(=0)OR11, -C(=O)N(R11)2, -NR11C(=O)R12, -
NR11S(=0)2R12—-S{(=0)2R 12 and—-S{=0)N{R11)2;
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each Rg isand-each-Rig-is-each independently selected from halogen, C1-Cealkyl, C1-
Cehaloalkyl, Ci-Csalkoxy, C1-Csheteroalkyl, oxo, -OR11, -N(R11)2, -CN, -C(=0)R12, -C(=0)OR1y, -
C(=O)N(R11)2, -NR11C(=O)R12, -NR11S(=0)2R12, -S(=0)2R12, and -S(=0)2N(R11)2;
each Ris is independently selected from hydrogen, Ci-Cealkyl, C1-Cshaloalkyl, C1-
Ceheteroalkyl, and phenyl, wherein phenyl is optionally substituted with 1, 2, or 3 groups selected
from halogen, C:-Cealkyl, C1-Cgshaloalkyl, C:-Csalkoxy, Ci1-Cehaloalkoxy, Co-Coheterocycloalkyl,
Ca-Cgheteroaryl, -ORu4, -N(R14)2, -C(=0)OR14, and -C(=O)N(R14)2;
each R12 is independently selected from C1-Cealkyl and C:-Csheteroalkyl;
Rz is hydrogen, halogen, or -CN;
each R4 is independently selected from hydrogen, C1-Csalkyl, and C1-Cghaloalkyl; and
nis9-1-2, 3, or 4-0+5; and
or a pharmaceutically acceptable salt or solvate thereof.
2. The compound of claim 1, or a pharmaceutically acceptable salt or solvate thereof, wherein n
(Re)p

N-
R7
is 2 and two Re are combined to form a heterocycloalkyl rinq.@—i& o .

thereof-wherein-each-Rio-isindependently-selectedfrom-halegen-Ci-Cealkyl-Ca-
Cromtaer—ane O Coplleona s
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thereof, wherein-each Rg-is-independently selected from-halogen, C1-Cealkyl, C1-Cohaloalkyl;

are-C -Cratkorar
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24-3. The compound of any-ene-efclaims1-23claim 1 or claim 2, or a pharmaceutically

acceptable salt or solvate thereof, wherein Ry is C1-Csalkyl substituted with 1, 2, or 3 Rg and

each Rg is independently selected from halogen, -OR11, and -N(R11)2.

thereofwherein-R+s-C-Coalkyl substitutedhwith-1-2,-or 3-Re-and-each-Re15-OH:

26:4. The compound of any one of claims 1-233, or a pharmaceutically acceptable salt or solvate
thereof, wherein Ry is unsubstituted C;-Cealkyl.

27-5. The compound of any one of claims 1-224, or a pharmaceutically acceptable salt or solvate

thereof, wherein Ry is unsubstituted Cz-Cscycloalkyl.

29.6. The compound of any one of claims 1-285, or a pharmaceutically acceptable salt or solvate

thereof, wherein Rz is hydrogen.
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31.7. The compound of any one of claims 1-366, or a pharmaceutically acceptable salt or solvate
thereof, wherein Rz and R4 are independently selected from hydrogen and C1-Cealkyl.

32.8. The compound of any one of claims 1-317, or a pharmaceutically acceptable salt or solvate
thereof, wherein R3 is hydrogen.

33:9. The compound of any one of claims 1-328, or a pharmaceutically acceptable salt or solvate

thereof, wherein R4 is C1-Cealkyl.

thereof, wherein Ry Is C;-Csalkyl.
3%10. The compound of any one of claims 1-369, or a pharmaceutically acceptable salt or

solvate thereof, wherein R13 is hydrogen.

; #-R1345-C1-Ceatkyl
40:11. A compound of claim 1 selected from:
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43.12. A pharmaceutical composition comprising a compound of any one of claims 1-1142,
or a pharmaceutically acceptable salt or solvate thereof, and a pharmaceutically acceptable
excipient.

44.13. Use of a compound of any one of claims 1-11, or a pharmaceutically acceptable salt

or solvate thereof, in the manufacture of a medicament forA-method-of treating an

inflammatory or autoimmune disease in a patient in need thereof-comprising-administering-to

45.14. The usemethed of claim 1344, wherein the disease is selected from rheumatoid
arthritis, multiple sclerosis, psoriasis, lupus, intestinal bowel disease, Crohn’s disease,
ulcerative colitis, ankylosing spondylitis, vitiligo, and atopic dermatitis.

15. A compound of any one of claims 1-11, or a pharmaceutically acceptable salt or solvate

thereof, for use in therapy.
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