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ISOFURANONE COMPOUNDS USEFUL AS HPK1 INHIBITORS

CROSS REFERENCE

This application claims the benefit of U.S. Provisional Application Serial No.

62/581,847 filed November 6, 2017 which 1s incorporated herein 1n 1ts entirety.

DESCRIPTION
The present invention generally relates to 1sofuranone compounds that modulate
or inhibit the enzymatic activity of hematopoietic progenitor kinase 1 (HPK1). Provided
herein are 1sofuranone compounds, compositions comprising such compounds, and
methods of their use. The invention further pertains to pharmaceutical compositions
comprising at least one compound according to the invention that are useful for the

treatment of proliferative disorders, such as cancer, and viral infections.

BACKGROUND OF THE INVENTION

Human cancers harbor numerous genetic and epigenetic alterations, generating
neoantigens potentially recognizable by the immune system (Sjoblom et al. (2006)
Science 314:268-74). The adaptive immune system, comprised of T and B lymphocytes,
has powerful anti-cancer potential, with a broad capacity and exquisite specificity to
respond to diverse tumor antigens. Further, the immune system demonstrates
considerable plasticity and a memory component. The successful harnessing of all these
attributes of the adaptive immune system would make immunotherapy unique among all
cancer treatment modalities. However, although an endogenous immune response to
cancer 1s observed 1n preclinical models and patients, this response 1s ineffective, and
established cancers are viewed as "self” and tolerated by the immune system.
Contributing to this state of tolerance, tumors may exploit several distinct mechanisms to
actively subvert anti-tumor immunity. These mechanisms include dysfunctional T-cell
signaling (Mizoguchi et al., (1992) Science 258:1795-98), suppressive regulatory cells
(Facciabene et al., (2012) Cancer Res. 72:2162-71), and the co-opting of endogenous
"immune checkpoints, "which serve to down-modulate the intensity of adaptive immune

responses and protect normal tissues from collateral damage, by tumors to evade immune

destruction (Topalian et al., (2012a) Curr. Opin. Immunol. 24:1-6; Mellman et al. (2011)
1
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Nature 480:480-489).

HPK1 1s a STE20-related serine threonine kinase that acts as a down-regulator of
T and B cell functions through the AP-1, NFkB, NFAT, Erk2, and Fos pathways. HPK1
has been shown to inducibly associate with the adapter protein SLP-76 and phosphorylate
SLP-76 specifically on serine 376. Mutation of serine 376 to alanine resulted in IL-2
gene transcription relative to the wild type (D1 Bartolo et al., J Exp. Med. (2007) 204:681 -
691). HPK1 deficiency results in enhanced TCR-1nduced phosphorylation of SLP-76 and
Erk, increased Ca flux, and increased production of cytokines and antigen-specific
antibodies indicating that HPK 1 negatively regulates TCR signaling and T cell-mediated
immune responses (Shu et al., Nature Immunology (2007) Vol 8: 84-91). In addition
HPK1 (-/-) T cells are resistant to the suppressive and apoptotic effects of prostaglandin
PGE:> (Sawasdikosol et al., Cancer Immunol. Immunother. (2010) 59:419-429). Bone
marrow derived DC’s from HPK1 deficient mice (HPK1 -/-) are superior to DC’s derived
from wild type mice 1n stimulating T cell proliferation 1in vivo and 1n vitro. These
BMDC’s are significantly resistant to LPS-induced apoptosis and eliminate s.c. Lewis
Lung carcinoma more efficiently than wild type mice in vivo (Alzabin et al., Journal of
Immunology (2009), 182: 6187-6194).

Thus, HPK1 1s now viewed as a novel target for cancer immunotherapy
(Sawasdikosol et al., Immunol Res. (2012) 54: 262-5). Given that HPK1 1s not expressed
1n any major organs outside of the hematopoietic system, 1t 1s less likely that an inhibitor
of HPK1 kinase activity would cause any serious side effects. Since the result of HPK1
target inhibition 1n T cells should result in T cell stimulation, sufficient kinase selectivity
over kinase targets that result in T cell suppression 1s necessary to achieving sufficient T
cell activation.

There still remains a need for compounds useful as inhibitors of HPK1. Further,
there still remains a need for compounds useful as inhibitors of HPK1 with selectivity
over kinase targets such as IRAK-4 that result in T cell suppression.

Accordingly, an agent which 1s safe and effective in inhibiting the function of
HPK1, resulting in functional T cell activation would be an important addition for the
treatment of patients with diseases or conditions affected by the activity of the enzyme.

Applicants have found compounds that have activity as HPK1 inhibaitors.

Applicants have found compounds that have activity as HPK1 inhibitors and have

2
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selectivity over IRAK-4. These compounds are provided to be useful as pharmaceuticals
with desirable stability, bioavailability, therapeutic index, and toxicity values that are

important to their drugability.

SUMMARY OF THE INVENTION

The present invention provides 1sofuranone compounds of Formula (I), which are
useful as modulators of HPK1 activity, including salts thereof.

The present invention also provides pharmaceutical compositions comprising a
compound of Formula (I) and/or a pharmaceutically acceptable salt thereof; and a
pharmaceutically acceptable carrier.

The present invention also provides a method of treating a disease or disorder
associated with the activity of HPK1, the method comprising administering to a
mammalian patient a compound of Formula (I) and/or a pharmaceutically acceptable salt
thereof.

The present invention also provides processes and intermediates for making the
compounds of Formula (I) and/or salts thereof.

The present invention also provides a compound of Formula (I) and/or a
pharmaceutically acceptable salt thereof, for use 1n therapy.

The present invention also provides the use of the compounds of Formula (I)
and/or pharmaceutically acceptable salts thereof, for the manufacture of a medicament for
the treatment of HPK1 related conditions.

The compounds of Formula (I) and compositions comprising the compounds of
Formula (I) may be used 1n treating, preventing, or curing viral infections and various
proliferative disorders, such as cancer. Pharmaceutical compositions comprising these
compounds are useful 1n treating, preventing, or slowing the progression of diseases or
disorders 1n a variety of therapeutic areas, such as viral infections and cancer.

These and other features of the invention will be set forth in expanded form as the

disclosure continues.

BRIEF DESCRIPTION OF THE DRAWING
The invention 1s 1llustrated by reference to the accompanying drawings described

below.
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FIG.1 shows the antitumor efficacy with anti-PD-1 therapy in a murine colon

adenomacarcinoma model.

DETAILED DESCRIPTION
5 The first aspect of the present invention provides at least one compound of
Formula (I):
HN 2 R, o
R Rs
Néj\m \Y
Ra ™ ()

or a salt thereof, wherein:
X 1s CH or N;
10 Y i1s CRs orN:;

R11s —C(O)OH, —C(O)O(C1-3 alkyl), =C(O)NHR 12, -NHC(O)R 12, =C(O)NHNH>,
—C(O)NHNHC(O)R b, —C(O)NHNHC(=NCH2CH3(NH(CH2)24N(CH3)2), 1.8-dioxa-
3-azaspiro|4.5]dec-2-enyl, or a cyclic group selected from oxadiazolyl, thiazolyl,
oxazolyl, pyridinyl, pyrimudinyl, thiadiazolyl, pyrazinyl, imidazolyl, triazolyl,

15 1soxazolyl, and dihydrooxazolyl, each substituted with zero to 2 Ric.

Ria1s Ci4 alkyl, Ci-3 fluoroalkyl, Ci-2 cyanoalkyl, -CH>CH2OCH3, —CH>C=CH,
—(CH2)>-3N(CH3)2, —CH(CH3)(phenyl), or —(CH2)mRa;

Ra1s Cs-7 cycloalkyl, Cs bicycloalkyl, 4- to 7-membered heterocyclyl, 5- to 8-membered
bicyclic nitrogen containing heterocyclyl, phenyl, or 5- to 6-membered heteroaryl,

20 each substituted with zero to 4 Rx;
each Rx 1s independently selected from F, CI, —-CN, —OH, Ci-; alkyl, —CDs, —CFs3,

—OCHs3, —CH2(morpholinyl), phenyl, and benzyl;
m1s zero, 1, 2, 3, 4, or 5;
Rib 1s —C(CH3)20OH, —C(CF;3)(CH3)OH, cyclopropyl, pyrndinyl, or pyrazinyl;

25  each Ric1s independently F, Ci4 alkyl, Cz2.6 hydroxyalkyl, Ci4 fluoroalkyl, C2-4 hydroxy-
fluoroalkyl, —(CH2)nRc, =0, —S(C1-2 alkyl), azetidinyl, morpholinyl, piperidinyl,
tetrahydropyranyl, dioxotetrahydrothiopyranyl, fluorophenyl, pyridinyl, pyridazinyl,
azabicyclo|2.2.2|octanyl, fluoroazabicyclo|2.2.2]octanyl,

4
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aminobicyclo[1.1.1]pentanyl, dimethylaminobicyclo|1.1.1|pentanyl,
acetamudobicyclo[1.1.1]pentanyl, (methoxycarbonyl)aminobicyclo[1.1.1|pentanyl, or
Cs-6 cycloalkyl substituted with zero to 2 substituents independently selected from F,
—CN, —CF3, —CH20H, and —OC(O)(difluorazetidinyl);

R¢ 15 4- to 7-membered heterocyclyl or 5- to 8-membered bicyclic nitrogen containing
heterocyclyl, each substituted with zero to 4 Rx;

nis zero, 1. 2. 3.4, or 5;

R> 1s:

(1) C1- alkyl substituted with zero to 6 substituents independently selected from F, Cl,
—CN, —OH, C1 alkoxy, Ci-3 fluoroalkoxy, Cs- cycloalkyl, and -NRyRy:

(1) —“CHR2aR2b, —(CH2)13NRy(CH2)1-3NRyRy, —(CRyRy)1-2NRyC(O)OCH2(phenyl),
—CHR2bCH2R2a, or —CH2CH2C(O)R24; or

(111) a cyclic group selected from cyclopropyl, indazolyl, phenyl, piperidinyl, pyrazolyl,
oxetanyl, and tetrahydropyrido|3,4-d|pyrimidinyl, each substituted with zero to 1
substituent selected from -CN, -CHs, -SCH3, pyrimidinyl, and phenyl;

R2a 15 Cs-6 cycloalkyl, oxadiazolyl, oxazolyl, oxetanyl, phenyl, pyrazolyl, pyrazolo|1,5-a}
pyridinyl, pyridazinyl, pyndinyl, pyrimidinyl, pyrrolidinyl, tetrahydropyrido|3,4-d]
pyrimidinyl, or thiazolyl, each substituted with zero to 2 Roc;

Rop 1s H, —OH, C1-3 alkyl, Ci-2 fluoroalkyl, Ci hydroxyalkyl, -CH2OCH3, —CH2OCF3,
—CH2NRyRy, —CH2S(C1-2 alkyl), or —CH2N3;

each Roc 1s independently F, Cl, —CN, —OH, Ci- alkyl, Ci-3 hydroxyalkyl, Ci-
aminoalkyl, Ci2 alkoxy, Ci2 fluoroalkoxy, —CH>O(C1-2 alkyl), -NRyC(O)(Ci-2 alkyl),
—S(C1-2 alkyl), —S(O)2(C1-4 alkyl), phenyl, methyloxiranyl, or pyrimidinyl;

each Ry 1s independently H or —CH3;

Rs1s H or —CHs3:

R4 1s H or —CH3:

or R3 and R4 together with the carbon atom to which they are attached form a Cs
cycloalkyl ring; and

each Rs 1s H or halo.

In one embodiment, a compound of Formula (I) or a salt thereof 1s provided

wherein X 1s N; Y 1s CRs or N; and Ri, R», R3, R4, and Rs are defined 1n the first aspect.

5
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Compounds of this embodiment have the structure of Formula (II):

HN 2 R
Re |

N 7T o
N/)\ﬁ\Y

R
Rs ™ ().

R1

In one embodiment, a compound of Formula (I) or a salt thereof 1s provided

wherein X 1s N; Y 1s CRs; and Ri, R2, R3, R4, and Rs are defined 1n the first aspect.

5  Compounds of this embodiment have the structure of Formula (I1Ia):

.R
HN" ™  Rs O
R \ﬁ\ R5
| O
o
N)\N
H

R4
Rs 13 (ITa).

In one embodiment, a compound of Formula (I) or a salt thereof 1s provided
wherein X 1s N; Y 1s N; and Ri, R2, R3, R4, and Rs are defined 1n the first aspect.

Compounds of this embodiment have the structure of Formula (I1Ib):

R,
HN R
Re |-

N T o
N/)\H \N

R
10 Rs ™ (1Ib).

R

In one embodiment, a compound of Formula (I) or a salt thereof 1s provided

wherein X 1s CH; Y 1s CRs or N; and Ri, R2, R3, R4, and Rs are defined 1n the first aspect.

Compounds of this embodiment have the structure of Formula (III):

HN" 2 R, o
R Rs
1 AN ==
L
N ﬁ Y -
Rs ™ (110).
15 In one embodiment, a compound of Formula (I) or a salt thereof 1s provided

wherein X 1s CH; Y 1s CRs; and Ri, Rz, R3, R4, and Rs are defined 1n the first aspect.

Compounds of this embodiment have the structure of Formula (I1Ia):



10

15

20

25

WO 2019/090198

_R
HN" ™  Rs O
R R
1 AN
| O
NN
H R R4
Rs ™2 " (IIla).

In one embodiment, a compound of Formula (I) or a salt thereof 1s provided
wherein X 1s CH; Y 1s N; and Ri, Rz, R3, R4, and Rs are defined 1n the first aspect.

Compounds of this embodiment have the structure of Formula (I11b):

HN T2 O
R1 N =
-y L0
N H N =
Rs ™™ (111b)

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R11s —C(O)OH, —C(0O)O(C1-3 alkyl), —C(O)NHR 12, -NHC(O)R1a, —C(O)NHNH>,
—C(O)NHNHC(O)Rib, or —C(O)NHNHC(=NCH2CH3(NH(CH2)2-4N(CH53)2); and X, Y,
R2, R3, R4, Rs, Ria, and Rip are defined 1n the first aspect. Included in this embodiment
are compounds 1n which Ria1s Cz2-4 alkyl, -CH2CH>OCH3, —-CH2C=CH.,
—(CH2)2-3N(CH3)2, pyrrolidinyl substituted with —CH2(phenyl), —CH(CH3)(phenyl),
—CH>»(azabicyclo|[2.2.2]octanyl), —CH2(hydroxyazabicyclo[2.2.2]octanyl),
—CHox(difluorocyclobutyl), —CHz(cyclopropyl substituted with CH2(morpholinyl)),
—CH2(methyloxetanyl), —CH2(phenyl), —CH2(methylphenyl), —CH2(methylpyrazinyl),
—CHz(pyridinyl), —-CH2CH2CH2(morpholinyl), -CH2CH2CH2(1nmudazolyl),
—NHC(O)(cyclopropyl), -NHC(O)(pyrazinyl), -NHC(O)(pyridinyl), or cyclopropyl
substituted with phenyl. Also included 1n this embodiment are compounds 1n which Ria
1s cyclopropyl substituted with phenyl, pyrrolidinyl substituted with —CHz(phenyl),
—CH(CHs)(phenyl), —CHz(azabicyclo|2.2.2]octanyl),
—CHz(hydroxyazabicyclo|2.2.2]|octanyl), —CHz(difluorocyclobutyl), —CHz(cyclopropyl
substituted with CH2(morpholinyl)), —CH2(methyloxetanyl), —CH2(phenyl),
—CH2(methylphenyl), —CH2(methylpyrazinyl), —CHz(pyridinyl),
—CH>CH2CH2(morpholinyl), -NHC(O)(cyclopropyl), -NHC(O)(pyrazinyl), or
—-NHC(O)(pyridinyl).

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
7
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Ri11s —=C(O)NHR1a or -NHC(O)R1a; and X, Y. Rz, R3, R4, Rs, and Ria are defined 1n the
first aspect. Included 1n this embodiment are compounds in which Ria 1s Cz2-4 alkyl,
—CH2CH>OCH3, —CH2C=CH, —(CH2)2-3N(CH3)2, pyrrolidinyl substituted with
—CH2(phenyl), —CH(CH3)(phenyl), —CH2(azabicyclo[2.2.2]octanyl),
—CHz(hydroxyazabicyclo|2.2.2]octanyl), —CHz(difluorocyclobutyl), —CH2(cyclopropyl
substituted with CH2(morpholinyl)), —CH2(methyloxetanyl), —CH2(phenyl),
—CH2(methylphenyl), —CH2(methylpyrazinyl), —-CH2(pyridinyl),
—CH>CH2CH2(morpholinyl), -CH2CH2CH2(1nmudazolyl), -NHC(O)(cyclopropyl),
—NHC(O)(pyrazinyl), -NHC(O)(pynidinyl), or cyclopropyl substituted with phenyl. Also
included 1n this embodiment are compounds in which Rz 1s —=CH(phenyl)CH20H.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
Ri11s —C(O)NHNHC(O)Rib; and X, Y, R, R3, R4, Rs, and Rib are defined 1n the first
aspect. Included in this embodiment are compounds 1n which Ry 1s —C(CH3)2OH,
—C(CF3)(CH3)OH, cyclopropyl, pyridinyl, or pyrazinyl. Also included in this
embodiment are compounds 1n which Rz 1s “CH(phenyl)CH2OH.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
Ri1s 1,8-dioxa-3-azaspiro[4.5]dec-2-enyl; and X, Y, Ro, R3, R4, and Rs are defined 1n the
first aspect.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R1 1s a cyclic group selected from oxadiazolyl, thiazolyl, oxazolyl, pyridinyl, pyrimidinyl,
thiadiazolyl, pyrazinyl, imidazolyl, triazolyl, 1soxazolyl, and dihydrooxazolyl, each
substituted with zero to 2 Ric; and X, Y, Rz, R3, R4, Rs, and Ric are defined in the first
aspect. Included in this embodiment are compounds 1n which each Ric 1s independently
Ci4 alkyl, —C(CH3)2OH, —C(CH3)>CH>CH>CH>0OH, —C(CF;3)(CH3)OH, =0,
—CH2(morpholinyl), difluorocyclobutyl, azetidinyl, morpholinyl, pipendinyl,
tetrahydropyranyl, dioxotetrahydrothiopyranyl, fluorophenyl, pyndinyl, pyridazinyl,
azabicyclo|2.2.2|octanyl, aminobicyclo|[1.1.1|pentanyl,
dimethylaminobicyclo[1.1.1]pentanyl, acetamidobicyclo[1.1.1]pentanyl,
(methoxycarbonyl)aminobicyclo[1.1.1]|pentanyl, cyclopropyl,
trifluoromethylcyclopropyl, hydroxymethylcyclopropyl, or cyclopropyl substituted with
—OC(O)(difluorazetidinyl).
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Also included 1n this embodiment are compounds 1n which each Ric 1s
independently Ci4 alkyl, —C(CH3)20OH, —C(CH3)2CH2CH2CH20H, —C(CF3)(CH3)OH,
=0, —CH2(morpholinyl), cyclopropyl, trifluoromethylcyclopropyl, cyanocyclopropyl,
hy droxymethylcyclopropyl, cyclopropyl substituted with —OC(O)(difluorazetidinyl),
difluorocyclobutyl, morpholinyl, tetrahydropyranyl, dioxotetrahydrothiopyranyl,
fluorophenyl, pyridinyl, pyridazinyl, azabicyclo[2.2.2]octanyl,
fluoroazabicyclo|2.2.2]octanyl, aminobicyclo[1.1.1]pentanyl,
dimethylaminobicyclo[1.1.1|pentanyl, acetamidobicyclo[1.1.1]|pentanyl, or
(methoxycarbonyl)aminobicyclo[1.1.1]pentanyl; and X, Y, Ri, R2, R3, R4, and Rs are
defined 1n the first aspect.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R1 1s oxadiazolyl substituted with zero to 2 Ric; and X, Y, R2, R3, R4, Rs, and Ric are
defined 1n the first aspect. Included in this embodiment are compounds 1n which each Ric
1s independently Ci-4 alkyl, —-C(CH3).OH, —C(CH3)>CH2CH2CH20H, —C(CF3)(CH3)OH.,
=0, —CH2(morpholinyl), cyclopropyl, trifluoromethylcyclopropyl, cyanocyclopropyl,
hy droxymethylcyclopropyl, cyclopropyl substituted with —OC(O)(difluorazetidinyl),
difluorocyclobutyl, azetidinyl, morpholinyl, piperidinyl, tetrahydropyranyl,
dioxotetrahydrothiopyranyl, fluorophenyl, pyridinyl, pyridazinyl,
azabicyclo|2.2.2|octanyl, fluoroazabicyclo[2.2.2]octanyl, aminobicyclo|1.1.1|pentanyl,
dimethylaminobicyclo[1.1.1|pentanyl, acetamidobicyclo[1.1.1]|pentanyl, or
(methoxycarbonyl)aminobicyclo[1.1.1]pentanyl. Also included in this embodiment are
compounds 1n which each Ric 1s independently Ci-4 alkyl, —C(CH3)2OH,
—C(CH3)2CH2CH2CH20H, —C(CF3)(CH3)OH, =0, —CH2(morpholinyl),
difluorocyclobutyl, morpholinyl, tetrahydropyranyl, dioxotetrahydrothiopyranyl,
fluorophenyl, pyridinyl, pyridazinyl, azabicyclo|2.2.2|octanyl,
aminobicyclo[1.1.1]pentanyl, dimethylaminobicyclo|1.1.1|pentanyl,
acetamidobicyclo[1.1.1|pentanyl, (methoxycarbonyl)aminobicyclo[1.1.1]|pentanyl.
cyclopropyl, trifluoromethylcyclopropyl, hydroxymethylcyclopropyl, or cyclopropyl
substituted with —OC(O)(difluorazetidinyl).

One embodiment provides a compound of Formula (I) or a salt thereof, wherein

R2 1s Ci6 alkyl substituted with zero to 6 substituents independently selected from F, Cl,

9



10

15

20

25

30

WO 2019/090198 PCT/US2018/059137

—CN, —OH, C1-3 alkoxy, Ci-3 fluoroalkoxy, Cs- cycloalkyl, and -NRyRy; and X, Y, Ri, Rs,
R4, Rs, and Ry are defined in the first aspect. Included in this embodiment are compounds
in which Ro» 1s Ci-s alkyl substituted with zero to 1 substituent selected from —OH and

—NRyRy. Also included in this embodiment are compounds in which Ro> 1s

—CH2CH2C(CH3)2NH2 or —CH2C(CH3)>CH2NH:.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R> 1s —“CHR2aR2b, —(CH2)1-3NRy(CH2)13NRyRy, —(CRyRy)12NRyC(O)OCH2(phenyl),
—CHR2,CH2R2a, or —CH2CH2C(O)R2a; and X, Y, Ri, R2a, Rov, R3, R4, Rs, and Ry are
defined 1n the first aspect. Included in this embodiment are compounds in which Ro» 1s
—CHR2aR2. Also included 1in this embodiment are compounds 1n which Ro 1s
—CH2z(thiazolyl), —CHz(pynidinyl), —CH(cyclopropyl)CH20H, —CH(phenyl)CH20H,
—CH(fluorophenyl)CH20OH, or —CH2(hydroxypropylphenyl).

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R> 15 a cyclic group selected from cyclopropyl, indazolyl, phenyl, piperidinyl, pyrazolyl,
oxetanyl, and tetrahydropyrido|3,4-d|pyrimidinyl, each substituted with zero to 1
substituent selected from -CN, -CH3s, -SCH3, pyrnmidinyl, and phenyl; and X, Y, Ri, Rs,
R4, Rs, and Ry are defined in the first aspect. Included 1n this embodiment are compounds
in which R2 1s indazolyl.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R2 1s Cs.6 cycloalkyl; and X, Y, Ri, R3, R4, and Rs are defined in the first aspect. Included
in this embodiment are compounds 1n which R2 1s C34 cycloalkyl. Also included 1n this
embodiment are compounds in which Rz 1s cyclopropyl.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R> 15 a cyclic group selected from piperidinyl, pyrazolyl, pyridinyl and indazolyl, each
substituted with zero or one —CH3: and X, Y. Ri1, R3, R4, and Rs are defined 1n the first
aspect.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein

R2 1s —CHR2aR2; and X, Y, Ri, R3, R4, Rs, R2a, and Rop are defined 1n the first aspect.
Included 1n this embodiment are compounds in which Rab 1s H, —CH3, —CH>OH.,
—CH(CH3)OH, —CH>OCHs3, or —CH20CF3; and R2a 1s Cs-4 cycloalkyl, oxetanyl

substituted with —CH2NH2, pyrazolyl, thiazolyl, pyridinyl, or phenyl substituted with zero
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to 2 substituents independently selected from F, —CN, —OH, —OCH3, —OCHF>,
—C(CH:3)20H, and -NHC(O)CHs. Also included 1n this embodiment are compounds 1n
which Rz 1s —CH(cyclopropyl)CH20OH, —CH(phenyl)CH20OH, —CH2(thiazolyl),
—CH(fluorophenyl) CH20H, or —CHa(pyridinyl).

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
each Rs1s H, F, or Cl; and X, Y, Ri, Ro, R3, and R4 are defined 1n the first aspect.
Included 1n this embodiment are compounds 1n which each Rs1s H or F; and compounds
in which each Rs 1s H. Also include 1n this embodiment are compounds 1n which Y 1s CF
and the other Rs groups are H.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein X
1s N; Y 1s CRs; R11s —C(O)OH, —C(0O)O(C1 alkyl), =C(O)NHR1a, -NHC(O)R1a,
—C(O)NHNH2, —C(O)NHNHC(O)R1».
—C(O)NHNHC(=NCH:CH3(NH(CH2)2-4N(CH3)>), 1,8-d1ioxa-3-azaspiro[4.5]dec-2-enyl,
a cyclic group selected from oxadiazolyl and pyrimudinyl, each substituted with zero to 2
Ric; Ria1s C24 alkyl, -CH2CH20CH3, —-CH2C=CH, —(CH2)23N(CH3)2, pyrrolidinyl
substituted with —CHz(phenyl), —CH(CH3)(phenyl), —CHz(azabicyclo|2.2.2]octanyl),
—CH2(hydroxyazabicyclo|2.2.2]|octanyl), —CHz(difluorocyclobutyl), —CHz(cyclopropyl
substituted with CH2(morpholinyl)), —CH2(methyloxetanyl), —CH2(phenyl),
—CH2(methylphenyl), —CH2(methylpyrazinyl), —CHz(pyridinyl),
—CH>CH2CH2(morpholinyl), —-CH2CH2CH2(1mudazolyl), -NHC(O)(cyclopropyl),
—NHC(O)(pyrazinyl), -NHC(O)(pyridinyl), or cyclopropyl substituted with phenyl; Rip 1s
—C(CH3)20H, —C(CF3)(CH3)OH, cyclopropyl, pyridinyl, or pyrazinyl; Ric1s Ci-4 alkyl,
—C(CH3)20H, —C(CH3):CH2CH2CH20H, —C(CF3)(CH3)OH, =0, —CH2(morpholinyl),
difluorocyclobutyl, morpholinyl, tetrahydropyranyl, dioxotetrahydrothiopyranyl,
fluorophenyl, pyridinyl, pyridazinyl, azabicyclo|2.2.2]octanyl,
aminobicyclo[1.1.1]pentanyl, dimethylaminobicyclo|1.1.1|pentanyl,
acetamidobicyclo[1.1.1|pentanyl, (methoxycarbonyl)aminobicyclo[1.1.1]|pentanyl,
cyclopropyl, trifluoromethylcyclopropyl, hydroxymethylcyclopropyl, or cyclopropyl
substituted with —OC(O)(difluorazetidinyl); R2 1s -CH2CH2C(CH3)2NHb>,
—CH2C(CH3):CH2NH2, —CH(phenyl)CH>OH, —CH2(hydroxypropylphenyl), or indazolyl;

R31s —CH3; R4 1s —CH3; and each Rs 1s independently H or F. Included 1n this
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embodiment are compounds 1n which each Rs1s H.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein X

1s CH:; Y 1s CRs or N; Ri1 1s oxadiazolyl substituted with Ric; Ric 1s cyclopropyl,
cyanocyclopropyl, azabicyclo|2.2.2|octanyl, or fluoroazabicyclo|2.2.2|octanyl; R2 1s
—CH(cyclopropyl)CH2OH, —CH(phenyl)CH>OH, —CH(fluorophenyl)CH>OH,
—CH2z(thiazolyl), or —CHz(pyridinyl); R3 1s —CH3s; R4 1s —=CH3; or R3 and R4 together with
the carbon atom to which they are attached form a cyclopentyl ring; and each Rs 1s
independently H or F. Included 1n this embodiment are compounds 1n which Rs 1s H.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
R11s —C(O)OH, —C(O)O(C1- alkyl), —C(O)NHR 12, —C(O)NHNH2>,
—C(O)NHNHC(O)R1b, —C(O)ONHNHC(=NCH>CH3(NH(CH2)2-4N(CH3)2), pyrimidiny]l,
1,8-d1oxa-3-azaspiro[4.5|dec-2-enyl, or a cyclic group selected from oxadiazolyl
substituted with zero to 2 Ric; Ria1s C24 alkyl, -CH2CH>OCH3, -CH>C=CH,
—(CH2)2-3N(CH3)2, =0, pyrrolidinyl substituted with —CH2(phenyl), —CH(CH3)(phenyl),
—CH2(azabicyclo[2.2.2]octanyl), —CH2(hydroxyazabicyclo[2.2.2]octany]),
—CHaz(difluorocyclobutyl), —CHz(cyclopropyl substituted with CH2(morpholinyl)),
—CH2(methyloxetanyl), —CH2(phenyl), —CH2(methylphenyl), —CH2(methylpyrazinyl),
—CH2(pyndinyl), —-CH>CH>CH2(morpholinyl), -CH>CH2CH2(1midazolyl),
—NHC(O)(cyclopropyl), -NHC(O)(pyrazinyl), -NHC(O)(pyridinyl), or cyclopropyl
substituted with phenyl; Riv 1s —C(CH3)20H, —C(CF3)(CH3)OH, cyclopropyl, pyridinyl,
or pyrazinyl; Ric1s Ci14 alkyl, =C(CH3):0OH, —C(CH3)>CH2CH2CH20H,
—C(CF3)(CH3)OH, =0, —CH2(morpholinyl), cyclopropyl, trifluoromethylcyclopropyl,
cyanocyclopropyl, hydroxymethylcyclopropyl, cyclopropyl substituted with
—OC(O)(difluorazetidinyl), difluorocyclobutyl, morpholinyl, tetrahydropyranyl,
dioxotetrahydrothiopyranyl, fluorophenyl, pyridinyl, pyridazinyl,
azabicyclo|2.2.2|octanyl, fluoroazabicyclo[2.2.2|octanyl, aminobicyclo|1.1.1|pentanyl,
dimethylaminobicyclo[1.1.1]pentanyl, acetamidobicyclo[1.1.1]pentanyl, or

(methoxycarbonyl)aminobicyclo[1.1.1|pentanyl; R2 1s —-CH2C(CH3)>CH2NHo>,
—CH2CH>C(CH3)2NH2, —CHz(th1azolyl), —CH>(pyridinyl), —CH(cyclopropyl)CH2OH,
—CH(phenyl)CH20OH, —CH(fluorophenyl)CH2OH, —CH2(hydroxypropylphenyl), or

indazolyl; and R3, R4, Rs, X, and Y are defined 1n the first aspect. Included in this
12
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embodiment are compounds 1n which X 1s N and Y 1s CH or CF. Also included in this
embodiment are compounds 1n which Rz 1s —CH(phenyl)CH20H.

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
said compound 1s: 5-[(4°-{[(1S)-2-hydroxy-1-phenylethyl]amino}-[2.5 -bipyrimidine]-2’-
yDamino]-1,3-dihydro-2-benzofuran-1-one (1); ethyl 2-|(3,3-dimethyl-1-0x0-1,3-dihydro-
2-benzofuran-5-yl)amino]-4-{[(1S)-2-hydroxy-1-phenylethyl|]amino} pyrimidine-53-
carboxylate (2); 2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl) amino|-4-{[(1S)-
2-hydroxy-1-phenylethyl]amino} pyrimidine-5-carboxylic acid (3); N-[(3,3-
difluorocyclobutyl) methyl|-2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)
amino |-4-{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrnnmidine-5-carboxamde (4); 2-[(3.3-
dimethyl-1-o0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-N-|3-(dimethylamino) propyl]-4-
{1(1S)-2-hydroxy-1-phenylethyl]amino} pyrimidine-5-carboxamide (5); 2-[(3,3-dimethyI-
1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino} -
N-[(pyrndin-2-yl)methyl|pyrnmidine-5-carboxamide (6); 2-[(3.3-dimethyl-1-0x0-1,3-
dihydro-2-benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl|amino}-N-| 3-
(morpholin-4-yl)propyl|pyrimidine-5-carboxamide (7); 2-[(3,3-dimethyl-1-0x0-1,3-
dihydro-2-benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl|amino}-N-(2-
methoxyethyl)pyrimidine-5-carboxamide (8); 2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-
benzofuran-5-yl)amino]-N-|2-(dimethylamino)ethyl]-4- {[(1S)-2-hydroxy-1-phenylethyl]
amino } pyrimidine-5-carboxamide (9); N-benzyl-2-|(3,3-dimethyl-1-0x0-1,3-dihydro-2-
benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrimidine-5-
carboxamide (10); N-tert-butyl-2-]|(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)
amino |-4-{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrnimidine-5-carboxanmude (11); 2-
|(3.3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-
phenylethyl]amino}-N-(2-methylpropyl)pyrimidine-5-carboxamude (12); 2-[(3,3-
dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-
phenylethyl|amino}-N-(propan-2-yl)pyrimidine-5-carboxamide (13); 2-[(3,3-dimethyl-1-
0x0-1,3-dihydro-2-benzofuran-5-yl)amino]-4-{[(1S)-2-hydroxy-1-phenylethyl|amino } -N-
propylpyrimidine-5-carboxamide (14); 2-[(3.3-dimethyl-1-ox0-1,3-dihydro-2-benzofuran-
5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino}-N-(1-phenylethyl) pyrimidine-5-
carboxamude (15); 2-[(3.3-dimethyl-1-ox0-1,3-dihydro-2-benzofuran-5-yl) amino|-4-
{1(1S)-2-hydroxy-1-phenylethyl]amino }-N-[(2-methylphenyl)methyl| pyrimidine-5-
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carboxamuide (16); 2-|(3.3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl) amino|-4-
{1(1S)-2-hydroxy-1-phenylethyl]amino}-N-[(1S,2R)-2-phenylcyclopropyl] pyrimidine-5-
carboxamide (17); 2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl) amino|-N-
ethyl-4-{[(1S)-2-hydroxy-1-phenylethyl|]amino}pyrimidine-5-carboxamide (18); 2-[(3,3-
dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-
phenylethyl|amino}-N-[3-(1H-1mudazol-1-yl)propyl]pyrimidine-5-carboxamide (19); 2-
|(3.3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-
phenylethyl]amino}-N-[(5-methylpyrazin-2-yl)methyl]|pyrimidine-5-carboxamide (20); 2-
|(3.3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-
phenylethyl]amino}-N-(prop-2-yn-1-yl)pyrimidine-5-carboxamide (21); N-(1-
benzylpyrrolidin-3-yl)-2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-
{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrimidine-5-carboxamide (22); 2-[(3,3-
dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-
phenylethyl]amino}-N-[(3-methyloxetan-3-yl)methyl|pyrimidine-5-carboxamide (23); 2-
|(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino]-N-{| (3R)-3-hydroxy-1-
azabicyclo[2.2.2]octan-3-yl|methyl}-4-{[(1S)-2-hydroxy-1-phenylethyl]amino}
pyrimidine-5-carboxamide (24); N-({1-azabicyclo|2.2.2|octan-3-y]l} methyl)-2-](3.3-
dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-
phenylethyl]amino } pyrimidine-5-carboxamide (25); 2-|(3,3-dimethyl-1-0x0-1,3-dihydro-
2-benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino}-N-({1-[(morpholin-
4-yl)methyl]|cyclopropyl} methyl)pyrimidine-5-carboxamide (26); 5-[(5-{1,8-d1oxa-3-
azaspiro[4.5]dec-2-en-2-y1}-4-{[(1S)-2-hydroxy-1-phenylethyl|amino} pyrimidin-2-
yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (27); 5-[(4-{|(1S)-2-hydroxy-1-
phenylethyl]amino}-5-(3-methyl-1,2.4-oxadiazol-5-yl)pyrimidin-2-yl) amino]-3,3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (28); 5-{[5-(3-ethyl-1,2,4-oxadiazol-5-y1)-4-
{[(1S)-2-hydroxy-1-phenylethyl]amino § pyrimidin-2-yl]Jamino}-3,3-dimethyl-1,3-
dihydro-2-benzofuran-1-one (29); 5-{|5-(3-cyclopropyl-1.2.4-oxadiazol-5-y1)-4-{[(1S)-2-
hydroxy-1-phenylethyl]amino} pyrimidin-2-yl]Jamino }-3,3-dimethyl-1,3-dihydro-2-
benzofuran-1-one (30); 5-[(4-{|(1S)-2-hydroxy-1-phenylethyl]amino}-5-|3-(morpholin-4-
yl)-1,2.4-oxadiazol-5-yl|pyrimidin-2-yl)amino]-3,3-dimethyl-1,3-dihydro-2-benzofuran-
1-one (31); 5-[(4-{|(1S)-2-hydroxy-1-phenylethyl|amino}-5-{3-[(morpholin-4-
yD)methyl]-1,2,4-oxadiazol-5-yl} pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-
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benzofuran-1-one (32); 5-[(4-{[(1S)-2-hydroxy-1-phenylethyl]amino}-5-|3-(oxan-4-yl)-
1,2.4-oxadiazol-5-yl|pyrnmidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-
one (33); 5-[(4-{[(1S)-2-hydroxy-1-phenylethyl]amino}-5-[3-(propan-2-yl)-1,2.4-
oxadiazol-5-yl|pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one
(34); 5-[(4-{[(1S)-2-hydroxy-1-phenylethyl]amino }-5-(3-propyl-1,2.4-oxadiazol-5-
yDpyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (35); 5-{[5-(3-
butyl-1,2,4-oxadiazol-5-y1)-4-{|(1S)-2-hydroxy-1-phenylethyl|amino} pyrimidin-2-yl1]
amino }-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (36); 5-[(4-{[(1S)-2-hydroxy-1-
phenylethyl]amino}-5-|3-(6-hydroxy-2-methylhexan-2-yl)-1,2.4-oxadiazol-5-yl]
pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (37); 5-[(4-{[(1S)-
2-hydroxy-1-phenylethyl]amino}-5-{3-|1-(hydroxymethyl)cyclopropyl]-1,2,4-oxadiazol-
5-yl}pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (38); 5-{[5-(3-
tert-butyl-1,2,4-oxadiazol-5-y1)-4- {[(1S)-2-hydroxy-1-phenylethyl]amino } pyrimidin-2-
yl]lamino}-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (39); 5-({5-|3-(3.3-
difluorocyclobutyl)-1,2,4-oxadiazol-5-yl]-4-{[(1S)-2-hydroxy-1-phenylethyl]amino}
pyrimidin-2-yl}amino)-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (40); (S)-5-((4-((2-
hydroxy-1-phenylethyl)amino)-5-(3-(1-hydroxy-2-methylpropan-2-yl)-1,2.,4-oxadiazol-5-
yD)pyrimidin-2-yl)amino)-3,3-dimethylisobenzofuran-1(3H)-one (41); 5-[(4-{[(1S)-2-
hydroxy-1-phenylethyl]amino}-5-[3-(pyridin-2-y1)-1,2.4-oxadiazol-5-yl|pyrimidin-2-yl)
amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (42); 5-[(4-{[(1S)-2-hydroxy-1-
phenylethyl]amino}-5-[3-(pyridin-3-yl)-1.2,4-oxadiazol-5-yl|pyrimidin-2-yl)amino|-3,3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (43); 5-({5-|3-(4-fluorophenyl)-1,2.4-
oxadiazol-5-y1]-4-{[(1S)-2-hydroxy-1-phenylethyl]amino} pyrimidin-2-y1} amino)-3,3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (44); 5-({5-|3-(3-fluorophenyl)-1,2.4-
oxadiazol-5-y1]-4-{[(1S)-2-hydroxy-1-phenylethyl]amino} pyrimidin-2-y1} amino)-3,3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (45); 5-{[5-(3-{3-aminobicyclo[1.1.1]pentan-
1-yl}-1,2,4-oxadiazol-5-y1)-4-{[(1S)-2-hydroxy-1-phenylethyl|amino } pyrimidin-2-y1]
amino }-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (47); 5-|(5-{3-|3-(dimethylamino)
bicyclo[1.1.1]pentan-1-yl]-1,2.4-oxadiazol-5-y1}-4-{[(1S)-2-hydroxy-1-phenylethyl]
amino } pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (48); N-|3-
(5-{2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-{| (1S)-2-hydroxy-1-
phenylethyl]anmino} pyrimidin-5-yl1}-1,2.4-oxadiazol-3-yl)bicyclo[1.1.1] pentan-1-yl]
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acetamide (49); methyl N-|3-(5-{2-[(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)
amino |-4-{[(1S)-2-hydroxy-1-phenylethyl|amino } pyrimidin-5-y1}-1,2.4-oxadiazol-3-yl)
bicyclo|1.1.1]pentan-1-yl]|carbamate (50); 2-[(3.3-dimethyl-1-0x0-1,3-dihydro-2-
benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrimidine-5-
carbohydrazide (51); 5-{2-[(3,3-dimethyl-1-ox0-1,3-dihydro-2-benzofuran-5-yl)amino|-
4-{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrimidin-5-yl}-2,3-dihydro-1,3,4-oxadiazol-
2-one (52); 5-{2-|(3.3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl) amuno]|-4-{[(1S)-
2-hydroxy-1-phenylethyl]amino } pyrimidin-5-y1}-3-ethyl-2.3-dihydro-1,3,4-oxadiazol-2-
one (53); 5-[(4-{[(1S)-2-hydroxy-1-phenylethyl|amino}-5-(1,3.4-oxadiazol-2-y1)
pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (54); 5-[(4-{[(1S)-
2-hydroxy-1-phenylethyl]amino}-5-(5-methyl-1,3,4-oxadiazol-2-yl) pyrimidin-2-yl)
amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (55); N”-{2-|(3,3-dimethyl-1-0x0-
1,3-dihydro-2-benzofuran-5-yl)amino|-4-{[|(1S)-2-hydroxy-1-phenylethyl]amino}
pyrimidine-5-carbonyl } pyridine-3-carbohydrazide (56); 5-[(4-{|(1S)-2-hydroxy-1-
phenylethyl|amino}-5-|5-(pyridin-3-yl)-1,3,4-oxadiazol-2-yl|pyrimidin-2-yl)anmino|-3, 3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (57); N’-{2-[(3,3-dimethyl-1-0x0-1,3-dihydro-
2-benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino} pyrimidine-5-
carbonyl}pyrazine-2-carbohydrazide (58); 1-({2-[(3.3-dimethyl-1-0x0-1,3-dihydro-2-
benzofuran-5-yl)amino|-4-{|(1S)-2-hydroxy-1-phenylethyl|amino } pyrimidin-5-yl}
formohydrazido)-N-|3-(dimethylamino)propyl|-N"-ethyImethanimidamide (59); 2-](3.3-
dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4- {[(1S)-2-hydroxy-1-
phenylethyl|amino}-N’-(2-hydroxy-2-methylpropanoyl)pyrimidine-5-carbohydrazide
(60); 5-[(4-{[(1S)-2-hydroxy-1-phenylethyl|amino }-5-| 5-(2-hydroxypropan-2-yl)-1,3.4-
oxadiazol-2-yl|pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one
(61); (S)-N’-(cyclopropanecarbonyl)-2-((3,3-dimethyl-1-0x0-1,3-dihydroisobenzofuran-
5-yl)amino)-4-((2-hydroxy-1-phenylethyl)amino)pyrimidine-5-carbohydrazide (62); 5-
{15-(5-cyclopropyl-1,3.4-oxadiazol-2-y1)-4-{[(1S)-2-hydroxy-1-phenylethyl]amino}
pyrimidin-2-yl]amino }-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (63); 2-[(3,3-
dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-yl)amino|-4- {[(1S)-2-hydroxy-1-
phenylethyl|amino}-N’-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl)pyrimidine-3-
carbohydrazide (64); 5-[(4-{[(1S)-2-hydroxy-1-phenylethyl]amino}-5-[5-(1,1,1-trifluoro-
2-hydroxypropan-2-yl)-1,3.4-oxadiazol-2-yl|pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-
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dihydro-2-benzofuran-1-one (65); 5-[(4-{|(1S)-2-hydroxy-1-phenylethyl]amino }-5-| 5-
(pyridin-2-y1)-1,3,4-oxadiazol-2-yl|pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihy dro-2-
benzofuran-1-one (66); 5-[(4-{|(1S)-2-hydroxy-1-phenylethyl|amino}-5-|5-(pyridazin-3-
yI)-1,3.4-oxadiazol-2-yl]pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-benzofuran-
1-one (67); 5-[(4-{|(1S)-2-hydroxy-1-phenylethyl]amino}-5-{5-| 1-(trifluoromethyl)
cyclopropyl]-1,3,4-oxadiazol-2-y1} pyrimidin-2-yl)amino|-3,3-dimethyl-1,3-dihydro-2-
benzofuran-1-one (68); (S)-5-((5-(5-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)-1,3.4-
oxadiazol-2-yl)-4-((2-hydroxy-1-phenylethyl)amino)pyrnmidin-2-yl)amino)-3,3-
dimethylisobenzofuran-1(3H)-one (69); 1-(5-{2-[(3.3-dimethyl-1-0x0-1,3-dihydro-2-
benzofuran-5-yl)amino|-4-{[(1S)-2-hydroxy-1-phenylethyl]amino } pyrimidin-5-y1}-1,3.4-
oxadiazol-2-yl)cyclopropyl 3,3-difluoroazetidine-1-carboxylate (70); ethyl 2-[(3,3-
dimethyl-1-ox0-1,3-dihydro-2-benzofuran-5-yl)amino|-4-({|2-(2-hydroxypropan-2-yl)
phenyl|methyl}amino)pyrimidine-5-carboxylate (71); 5-{[4-({[2-(2-hydroxypropan-2-yl)
phenyl|methyl} amino)-5-(3-methyl-1,2,4-oxadiazol-5-y])pyrimidin-2-yl]Jamino}-3,3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (72); 5-{[5-(3-cyclopropyl-1,2.4-oxadiazol-5-
yD)-4-({[2-(2-hydroxypropan-2-yl)phenyl|methyl} amino)pyrimidin-2-yl]amino }-3,3-
dimethyl-1,3-dihydro-2-benzofuran-1-one (73); 5-({4-[(1H-indazol-5-yl)amino]-5-(3-
methyl-1,2.4-oxadiazol-5-y1)pyrimidin-2-yl} amino)-3,3-dimethyl-1,3-dihydro-2-
benzofuran-1-one (74); 5-{[5-(3-cyclopropyl-1,2.4-oxadiazol-5-y1)-4-[(1H-1ndazol-5-yl1)
amino |pyrimidin-2-yl|amino}-3,3-dimethyl-1,3-dihydro-2-benzofuran-1-one (75); ethyl
4-1(3-amino-3-methylbutyl)amino|-2-|(3,3-dimethyl-1-0x0-1,3-dihydro-2-benzofuran-5-
yD)amino]pyrimidine-5-carboxylate (76); 5-({4-[(3-amino-2.2-dimethylpropyl)amino|-5-
|3-(oxan-4-y1)-1,2.4-oxadiazol-5-yl|pyrimidin-2-y1} amino)-3,3-dimethyl-1,3-dihydro-2-
benzofuran-1-one (77); or 5-{|5-(3-{1-azabicyclo|2.2.2]octan-4-y1}-1,2,4-oxadiazol-5-
yD)-4-{[(1S)-2-hydroxy-1-phenylethyl|amino} pyrimidin-2-yl]amino } -3,3-dimethyl-1,3-
dihydro-2-benzofuran-1-one (80).

One embodiment provides a compound of Formula (I) or a salt thereof, wherein
said compound 1s: 5-{[5-(3-{1-azabicyclo|2.2.2]octan-4-yl}-1,2.4-oxad1azol-5-yl)-4-
{1(1S)-2-hydroxy-1-phenylethyl] amino} pyridin-2-yl]Jamino}-3,3-dimethyl-1,3-dihydro-
2-benzofuran-1-one (46); 5-{|5-(3-cyclopropyl-1,2.4-oxadiazol-5-y1)-4-{|(1S)-2-
hydroxy-1-phenylethyl] amino}pyridin-2-yl]Jamino}-3,3-dimethyl-1,3-dihydro-2-
benzofuran-1-one (78); 5-{[5-(3-cyclopropyl-1,2.4-oxadiazol-5-y1)-4-{[(1S)-1-
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cyclopropyl-2-hydroxyethyl]amino} pyrndin-2-yljJamino}-3,3-dimethyl-1,3-dihydro-2-
benzofuran-1-one (79); 2-{[5-(3-{1-azabicyclo|2.2.2]octan-4-y1}-1,2.4-oxadiazol-5-yl)-4-
{1(1S)-2-hydroxy-1-phenylethyl] amino} pyridin-2-yljamino}-7,7-dimethyl-5H, 7H-
furo|3,4-b|pyridin-5-one (81); 2-{[5-(3-{1-azabicyclo[2.2.2]octan-4-y1}-1,2.4-0xad1azol-
5-y1)-4-{[(1S)-1-(4-fluorophenyl)-2-hydroxyethyl|amino } pyridin-2-yljamino}-7,7-
dimethyl-5H,7H-furo[3.4-b|pyridin-5-one (82); 2-{[5-(3-{4-fluoro-1-azabicyclo|2.2.2]
octan-3-yl}-1,2.4-oxadiazol-5-y1)-4-{|(1S)-2-hydroxy-1-phenylethyl]amino } pyridin-2-
yl]lamino}-7,7-dimethyl-5H, 7H-furo|3,4-b| pyridin-5-one (83); 2-{|5-(3-{1-azabicyclo
|2.2.2]octan-4-y1}-1,2.4-oxadiazol-5-yl)-4-{|(1,3-th1azol-2-y)methyl|amino } pyridin-2-
yl]lamino}-7,7-dimethyl-5H, 7H-furo| 3,4-b| pyridin-5-one (84); 2-{|5-(3-{1-azabicyclo
[2.2.2]octan-4-y1}-1,2.4-oxad1azol-5-y1)-4- {[ (pyridin-3-y])methyl]amino } pyridin-2-yl]
amino }-7,7-dimethyl-5H,7H-furo| 3.4-b] pyridin-5-one (85); 2-{[5-(5-cyclopropyl-1,3.4-
oxadiazol-2-yl)-4-{[(1S)-2-hydroxy-1-phenylethyl|amino} pyridin-2-yljamino}-7,7-
dimethyl-5H,7H-furo|3.4-b|pyridin-5-one (86); 2'-{[5-(3-cyclopropyl-1,2.4-oxadiazol-5-
yD)-4-{[(1S)-2-hydroxy-1-phenylethyl] amino}pyridin-2-yl|amino}-5'H-spiro
|cyclopentane-1,7'-furo| 3.4-b|pyridine]-5'-one (87); or 1-{5-|6-({7,7-dimethyl-5-0x0-
SH,7H-furo[3.4-b|pyridin-2-y1} amino)-4-{[(1S)-2-hydroxy-1-phenylethyl]amino}
pyridin-3-yl]-1,3,4-oxadiazol-2-yl} cyclopropane-1-carbonitrile (88).

The present invention may be embodied in other specific forms without departing
from the spirit or essential attributes thereof. This invention encompasses all
combinations of the aspects and/or embodiments of the invention noted herein. It 1s
understood that any and all embodiments of the present invention may be taken in
conjunction with any other embodiment or embodiments to describe additional
embodiments. It 1s also to be understood that each individual element of the
embodiments 1s meant to be combined with any and all other elements from any

embodiment to describe an additional embodiment.

DEFINITIONS
The features and advantages of the invention may be more readily understood by
those of ordinary skill in the art upon reading the following detailed description. It 1s to
be appreciated that certain features of the invention that are, for clarity reasons, described

above and below 1n the context of separate embodiments, may also be combined to form a
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single embodiment. Conversely, various features of the invention that are, for brevity
reasons, described in the context of a single embodiment, may also be combined so as to
form sub-combinations thereof. Embodiments identified herein as exemplary or preferred
are intended to be 1llustrative and not limiting.

Unless specifically stated otherwise herein, references made in the singular may
also include the plural. For example, “a” and “an” may refer to either one, or one or
more.

As used herein, the phrase “compounds and/or salts thereof™ refers to at least one
compound, at least one salt of the compounds, or a combination thereof. For example,
compounds of Formula (I) and/or salts thereof includes a compound of Formula (I); two
compounds of Formula (I); a salt of a compound of Formula (I); a compound of Formula
(I) and one or more salts of the compound of Formula (I); and two or more salts of a
compound of Formula (I).

Unless otherwise indicated, any atom with unsatisfied valences 1s assumed to have
hydrogen atoms sufficient to satisfy the valences.

The definitions set forth herein take precedence over definitions set forth in any
patent, patent application, and/or patent application publication incorporated herein by
reference.

Listed below are definitions of various terms used to describe the present
invention. These definitions apply to the terms as they are used throughout the
specification (unless they are otherwise limited 1in specific instances) either individually
or as part of a larger group.

Throughout the specification, groups and substituents thereof may be chosen by

one skilled 1n the field to provide stable moieties and compounds.

In accordance with a convention used 1n the art,

-

1s used 1n structural formulas herein to depict the bond that 1s the point of attachment of
the moiety or substituent to the core or backbone structure.

The terms “halo” and “halogen,” as used herein, refer to F, Cl, Br, and 1.

The term “cyano” refers to the group -CN.

The term “amino™ refers to the group -NHo.
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The term "oxo" refers to the group =0.

The term “alkyl” as used herein, refers to both branched and straight-chain
saturated aliphatic hydrocarbon groups containing, for example, from 1 to 12 carbon
atoms, from 1 to 6 carbon atoms, and from 1 to 4 carbon atoms. Examples of alkyl
oroups Include, but are not limited to, methyl (Me), ethyl (Et), propyl (e.g., n-propyl and
1-propyl), butyl (e.g., n-butyl, 1-butyl, sec-butyl, and 7-butyl), and pentyl (e.g., n-pentyl,
1sopentyl, neopentyl), n-hexyl, 2-methylpentyl, 2-ethylbutyl, 3-methylpentyl, and
4-methylpentyl. When numbers appear i a subscript after the symbol “C”, the subscript
defines with more specificity the number of carbon atoms that a particular group may
contain. For example, “Ci4 alkyl” denotes straight and branched chain alkyl groups with
one to four carbon atoms.

The term "fluoroalkyl" as used herein 1s intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups substituted with one or more
fluorine atoms. For example, "Ci4 fluoroalkyl" 1s intended to include Ci, C2, Cs, and C4
alkyl groups substituted with one or more fluorine atoms. Representative examples of
fluoroalkyl groups include, but are not limited to, -CF3 and -CH2CFs.

The term "anmunoalkyl" includes both branched and straight-chain saturated alkyl
oroups substituted with one or more amine groups. For example, "aminoalkyl"
includes -CH2NH2, -CH2CH2NH2, and C1-4 aminoalky]l.

The term "hydroxyalkyl" includes both branched and straight-chain saturated alkyl
oroups substituted with one or more hydroxyl groups. For example, "hydroxyalkyl"
includes -CH20H, -CH2CH20H, and Ci-4 hydroxyalkyl.

The term "hydroxy-fluoroalkyl" includes both branched and straight-chain

saturated alkyl groups substituted with one or more hydroxyl groups and one or more
fluorine atoms. For example, "hydroxy-fluoroalkyl" includes -CHFCH20H,
—CH>CHFC(CH3)20H, and Ci4 hydroxy-fluoroalky]l.

The term “cycloalkyl,” as used herein, refers to a group derived from a non-
aromatic monocyclic hydrocarbon molecule by removal of one hydrogen atom from a
saturated ring carbon atom. Representative examples of cycloalkyl groups include, but
are not limited to, cyclopropyl, cyclopentyl, and cyclohexyl. When numbers appear in a
subscript after the symbol “C”, the subscript defines with more specificity the number of

carbon atoms that a particular cycloalkyl group may contain. For example, “Css
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cycloalkyl™ denotes cycloalkyl groups with three to six carbon atoms.

The term “bicycloalkyl,” as used herein, refers to a group derived from a non-
aromatic bicyclic hydrocarbon molecule by removal of one hydrogen atom from a
saturated ring carbon atom. Representative examples of bicycloalkyl groups include, but
are not limited to, bicyclo[1.1.1]|pentanyl, bicyclo[2.1.1]hexane, bicyclo|2.2.1]heptane,
and bicyclo|2.2.2]octanyl. When numbers appear 1n a subscript after the symbol “C”, the
subscript defines with more specificity the number of carbon atoms that a particular
cycloalkyl group may contain. For example, “Cs-g bicycloalkyl™ denotes bicycloalkyl
oroups with five to eight carbon atoms.

The term “alkoxy,” as used herein, refers to an alkyl group attached to the parent
molecular moiety through an oxygen atom, for example, methoxy group (-OCH3). For
example, “Ci1-3 alkoxy™ denotes alkoxy groups with one to three carbon atoms.

The terms “fluoroalkoxy” and “*-O(fluoroalkyl)” represent a fluoroalkyl group as
defined above attached through an oxygen linkage (-O-). For example, “Ci-4
fluoroalkoxy™ 1s intended to include Ci, C», Cs, and C4 fluoroalkoxy groups.

The term "benzyl", as used herein, refers to a methyl group in which one of the
hydrogen atoms 1s replaced by a phenyl group. The phenyl ring may be unsubstituted or
may contain one or more substituents as valence allows.

The term "heteroatom" refers to oxygen (O), sulfur (S), and nitrogen (IN).

The term "heterocyclo", "heterocyclic", or "heterocyclyl" may be used
interchangeably and refer to cyclic groups having at least one saturated or partially
saturated non-aromatic ring and wherein one or more of the rings have at least one
heteroatom (O, S or N), said heteroatom containing ring preferably having 1 to 3
heteroatoms independently selected from O, S, and/or N. The ring of such a group
containing a heteroatom can contain one or two oxygen or sulfur atoms and/or from one
to four nitrogen atoms provided that the total number of heteroatoms 1n each ring 1s four
or less, and further provided that the ring contains at least one carbon atom. The nitrogen
and sulfur atoms may optionally be oxidized and the nitrogen atoms may optionally be
quaternized. The heterocyclo group may be attached at any available nitrogen or carbon
atom. The heterocyclo ring may be unsubstituted or may contain one or more
substituents as valence allows.

Exemplary 4- to 7-membered monocyclic heterocyclyl groups include oxetanyl,
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tetrahydrofuranyl, pyrrolidinyl, pyrazolinyl, imidazolinyl, oxazolidinyl, 1soxazolinyl,
thiazolidinyl, 1sothiazolidinyl, tetrahydropyranyl, morpholinyl, pipenidinyl, piperazinyl,
azepinyl, and thiamorpholinyl.

The term “bicyclic nitrogen containing heterocyclyl,” as used herein, refers to a
oroup dertved from a non-aromatic bicyclic nitrogen containing heterocyclyl molecule by
removal of one hydrogen atom from a saturated ring atom. The bicyclic nitrogen
containing heterocyclyl includes one or more nitrogen heteroatoms. Representative
examples of bicyclic nitrogen containing heterocyclyl groups include, but are not limited
to, azabicyclo|[1.1.1]|pentane, azabicyclo[2.1.1]hexane, azabicyclo|2.2.1]heptane, and
azabicyclo|2.2.2|octanyl.

The term “heteroaryl™ refers to substituted and unsubstituted aromatic 5- or
6-membered monocyclic groups and 9- or 10-membered bicyclic groups that have at least
one heteroatom (O, S or N) 1n at least one of the rings, said heteroatom-containing ring
preferably having 1, 2, or 3 heteroatoms independently selected from O, S, and/or N.
Each ring of the heteroaryl group containing a heteroatom can contain one or two oxygen
or sulfur atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms 1n each ring 1s four or less and each ring has at least one carbon atom. The
fused rings completing the bicyclic group are aromatic and may contain only carbon
atoms. The nitrogen and sulfur atoms may optionally be oxidized and the nitrogen atoms
may optionally be quaternized. Bicyclic heteroaryl groups must include only aromatic
rings. The heteroaryl group may be attached at any available nitrogen or carbon atom of
any ring. The heteroaryl ring system may be unsubstituted or may contain one or more
substituents.

Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl, pyrazolinyl,
imidazolyl, oxazolyl, 1soxazolyl, thiazolyl, thiadiazolyl, i1sothiazolyl, furanyl, thiophenyl,
oxadiazolyl, pyridinyl, pyrazinyl, pynmidinyl, pyridazinyl, and triazinyl.

Exemplary bicyclic heteroaryl groups include indolyl, benzothiazolyl,
benzodioxolyl, benzoxazolyl, benzothienyl, quinolinyl, tetrahydroisoquinolinyl,
1soquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, and pyrrolopyridyl.

The phrase “pharmaceutically acceptable™ 1s employed herein to refer to those

compounds, materials, compositions, and/or dosage forms which are, within the scope of
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sound medical judgment, suitable for use 1n contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

The compounds of Formula (I) can form salts which are also within the scope of
this invention. Unless otherwise indicated, reference to an inventive compound 1s
understood to include reference to one or more salts thereof. The term “salt(s)” denotes
acidic and/or basic salts formed with inorganic and/or organic acids and bases. In
addition, the term “salt(s) may include zwitterions (1inner salts), e.g., when a compound of
Formula (I) contains both a basic moiety, such as an amine or a pyridine or imidazole ring,
and an acidic moiety, such as a carboxylic acid. Pharmaceutically acceptable (i.e., non-
toxic, physiologically acceptable) salts are preferred, such as, for example, acceptable
metal and amine salts 1n which the cation does not contribute significantly to the toxicity
or biological activity of the salt. However, other salts may be useful, e.g.. 1n 1solation or
purification steps which may be employed during preparation, and thus, are contemplated
within the scope of the mmvention. Salts of the compounds of the formula (I) may be
formed, for example, by reacting a compound of the Formula (I) with an amount of acid or
base, such as an equivalent amount, in a medium such as one 1in which the salt precipitates
or 1n an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates (such as those formed with acetic
acid or trihaloacetic acid, for example, trifluoroacetic acid), adipates, alginates, ascorbates,
aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates,
camphorates, camphorsulfonates, cyclopentanepropionates, digluconates, dodecylsulfates,
ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates, hemisulfates,
heptanoates, hexanoates, hydrochlorides (formed with hydrochloric acid), hydrobromides
(formed with hydrogen bromude), hydroiodides, maleates (formed with maleic acid), 2-
hydroxyethanesulfonates, lactates, methanesulfonates (formed with methanesulfonic acid),
2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 3-
phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates, succinates,
sulfates (such as those formed with sulfuric acid), sulfonates (such as those mentioned
herein), tartrates, thiocyanates, toluenesulfonates such as tosylates, undecanoates, and the
like.

Exemplary basic salts include ammonium salts, alkali metal salts such as sodium,
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lithium, and potassium salts; alkaline earth metal salts such as calcium and magnesium
salts; barium, zinc, and aluminum salts; salts with organic bases (for example, organic
amines) such as trialkylamines such as triethylamine, procaine, dibenzylamine, N-benzyl-
B-phenethylamine, 1-ephenamine, N, N'-dibenzylethylene-diamine, dehydroabietylamine,
N-ethylpiperidine, benzylamine, dicyclohexylamine or stmilar pharmaceutically
acceptable amines and salts with amino acids such as arginine, lysine and the like. Basic
nitrogen-containing groups may be quaternized with agents such as lower alkyl halides
(e.g., methyl, ethyl, propyl, and butyl chlorides, bromides and 10dides), dialkyl sulfates
(e.g., dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain halides (e.g., decyl,
lauryl, myristyl and stearyl chlorides, bromudes and 10dides), aralkyl halides (e.g., benzyl
and phenethyl bromuides), and others. Preferred salts include monohydrochloride,
hydrogensulfate, methanesulfonate, phosphate or nitrate salts.

The compounds of Formula (I) can be provided as amorphous solids or crystalline
solids. Lyophilization can be employed to provide the compounds of Formula (I) as a
solid.

It should further be understood that solvates (e.g., hydrates) of the Compounds of
Formula (I) are also within the scope of the present invention. The term “solvate™ means
a physical association of a compound of Formula (I) with one or more solvent molecules,
whether organic or inorganic. This physical association includes hydrogen bonding. In
certain instances the solvate will be capable of 1solation, for example when one or more
solvent molecules are incorporated 1n the crystal lattice of the crystalline solid. “Solvate™
encompasses both solution-phase and 1solable solvates. Exemplary solvates include
hydrates, ethanolates, methanolates, 1sopropanolates, acetonitrile solvates, and ethyl
acetate solvates. Methods of solvation are known 1n the art.

Various forms of prodrugs are well known 1n the art and are described 1n:

a) The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Ch 31,
(Academic Press, 1996);

b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);

C) A Textbook of Drug Design and Development, P. Krogsgaard—Larson and
H. Bundgaard, eds. Ch 3, pgs 113 — 191 (Harwood Academic Publishers, 1991); and

d) Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and Joachim
M. Mayer, (Wiley-VCH, 2003).
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In addition, compounds of Formula (I), subsequent to their preparation, can be
1solated and purified to obtain a composition containing an amount by weight equal to or
oreater than 99% of a compound of Formula (I) (*substantially pure™), which 1s then used
or formulated as described herein. Such “substantially pure” compounds of Formula (I)
are also contemplated herein as part of the present invention.

“Stable compound™ and “‘stable structure™ are meant to indicate a compound that
1s sufficiently robust to survive 1solation to a useful degree of purity from a reaction
nmixture, and formulation into an efficacious therapeutic agent. The present invention 1s
intended to embody stable compounds.

“Therapeutically effective amount™ 1s intended to include an amount of a
compound of the present invention alone or an amount of the combination of compounds
claimed or an amount of a compound of the present invention in combination with other
active ingredients effective to act as an inhibitor of HPK1, or effective to treat or prevent
viral infections and proliferative disorders, such as cancer.

As used herein, “treating” or “treatment™ cover the treatment of a disease-state in
a mammal, particularly 1n a human, and include: (a) preventing the disease-state from
occurring 1n a mammal, 1n particular, when such mammal 1s predisposed to the disease-
state but has not yet been diagnosed as having 1it; (b) inhibiting the disease-state, 1.e.,
arresting 1ts development; and/or (¢) relieving the disease-state, 1.e., causing regression of
the disease state.

The compounds of the present invention are intended to include all 1sotopes of
atoms occurring 1n the present compounds. Isotopes include those atoms having the same
atomic number but different mass numbers. By way of general example and without
limitation, 1sotopes of hydrogen include deuterium (D) and trittum (T). Isotopes of
carbon include °C and ™C. Isotopically-labeled compounds of the invention can
generally be prepared by conventional techniques known to those skilled in the art or by
processes analogous to those described herein, using an appropriate 1sotopically-labeled
reagent 1n place of the non-labeled reagent otherwise employed.

Compounds 1n accordance with Formula (I) and/or pharmaceutically acceptable
salts thereof can be administered by any means suitable for the condition to be treated.,
which can depend on the need for site-specific treatment or quantity of Formula (I)

compound to be delivered.
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Also embraced within this invention 1s a class of pharmaceutical compositions
comprising a compound of Formula (I) and/or pharmaceutically acceptable salts thereof:
and one or more non-toxic, pharmaceutically-acceptable carriers and/or diluents and/or
adjuvants (collectively referred to herein as “carrier” materials) and, 1f desired, other
active ingredients. The compounds of Formula (I) may be administered by any suitable
route, preferably 1n the form of a pharmaceutical composition adapted to such a route, and
1in a dose effective for the treatment intended. The compounds and compositions of the
compound of Formula (I) may, for example, be administered orally, mucosally, or
parentally including intravascularly, intravenously, intraperitoneally, subcutaneously,
intramuscularly, and intrasternally in dosage unit formulations containing conventional
pharmaceutically acceptable carriers, adjuvants, and vehicles. For example, the
pharmaceutical carrier may contain a mixture of mannitol or lactose and microcrystalline
cellulose. The mixture may contain additional components such as a lubricating agent,
e.g. magnesium stearate and a disintegrating agent such as crospovidone. The carrier
nmixture may be filled into a gelatin capsule or compressed as a tablet. The
pharmaceutical composition may be administered as an oral dosage form or an infusion,
for example.

For oral administration, the pharmaceutical composition may be in the form of, for
example, a tablet, capsule, liquid capsule, suspension, or iquid. The pharmaceutical
composition 1s preferably made 1n the form of a dosage unit containing a particular
amount of the active ingredient. For example, the pharmaceutical composition may be
provided as a tablet or capsule comprising an amount of active ingredient in the range of
from about 0.1 to 1000 mg, preferably from about 0.25 to 250 mg, and more preferably
from about 0.5 to 100 mg. A suitable daily dose for a human or other mammal may vary
widely depending on the condition of the patient and other factors, but, can be determined
using routine methods.

Any pharmaceutical composition contemplated herein can, for example, be
delivered orally via any acceptable and suitable oral preparations. Exemplary oral
preparations, include, but are not limited to, for example, tablets, troches, lozenges,
aqueous and oily suspensions, dispersible powders or granules, emulsions, hard and soft
capsules, liquid capsules, syrups, and elixirs. Pharmaceutical compositions intended for

oral administration can be prepared according to any methods known 1n the art for
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manufacturing pharmaceutical compositions intended for oral administration. In order to
provide pharmaceutically palatable preparations, a pharmaceutical composition in
accordance with the invention can contain at least one agent selected from sweetening
agents, flavoring agents, coloring agents, demulcents, antioxidants, and preserving agents.

A tablet can, for example, be prepared by admixing at least one compound of
Formula (I) and/or at least one pharmaceutically acceptable salt thereof with at least one
non-toxic pharmaceutically acceptable excipient suitable for the manufacture of tablets.
Exemplary excipients include, but are not limited to, for example, inert diluents, such as,
for example, calcium carbonate, sodium carbonate, lactose, calctum phosphate, and
sodium phosphate; granulating and disintegrating agents, such as, for example,
microcrystalline cellulose, sodium crosscarmellose, corn starch, and alginic acid; binding
agents, such as, for example, starch, gelatin, polyvinyl-pyrrolidone, and acacia; and
lubricating agents, such as, for example, magnesium stearate, stearic acid, and talc.
Additionally, a tablet can either be uncoated, or coated by known techniques to either
mask the bad taste of an unpleasant tasting drug, or delay disintegration and absorption of
the active ingredient 1in the gastrointestinal tract thereby sustaining the effects of the
active ingredient for a longer period. Exemplary water soluble taste masking materials,
include, but are not limited to, hydroxypropyl-methylcellulose and hydroxypropyl-
cellulose. Exemplary time delay materials, include, but are not limited to, ethyl cellulose
and cellulose acetate butyrate.

Hard gelatin capsules can, for example, be prepared by mixing at least one
compound of Formula (I) and/or at least one salt thereof with at least one 1nert solid
diluent, such as, for example, calcium carbonate; calcium phosphate; and kaolin.

Soft gelatin capsules can, for example, be prepared by mixing at least one
compound of Formula (I) and/or at least one pharmaceutically acceptable salt thereof with
at least one water soluble carrier, such as, for example, polyethylene glycol; and at least
one o1l medium, such as, for example, peanut oil, liqud paraffin, and olive o1l.

An aqueous suspension can be prepared, for example, by admixing at least one
compound of Formula (I) and/or at least one pharmaceutically acceptable salt thereof with
at least one excipient suitable for the manufacture of an aqueous suspension. Exemplary
excipients suitable for the manufacture of an aqueous suspension, include, but are not

limited to, for example, suspending agents, such as, for example, sodium
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carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium
alginate, alginic acid, polyvinyl-pyrrolidone, gum tragacanth, and gum acacia; dispersing
or wetting agents, such as, for example, a naturally-occurring phosphatide, e.g., lecithin;
condensation products of alkylene oxide with fatty acids, such as, for example,
polyoxyethylene stearate; condensation products of ethylene oxide with long chain
aliphatic alcohols, such as, for example heptadecaethylene-oxycetanol; condensation
products of ethylene oxide with partial esters derived from fatty acids and hexitol, such
as, for example, polyoxyethylene sorbitol monooleate; and condensation products of
ethylene oxide with partial esters derived from fatty acids and hexitol anhydrnides, such as,
for example, polyethylene sorbitan monooleate. An aqueous suspension can also contain
at least one preservative, such as, for example, ethyl and n-propyl p-hydroxybenzoate; at
least one coloring agent; at least one flavoring agent; and/or at least one sweetening
agent, including but not limited to, for example, sucrose, saccharin, and aspartame.

O1ly suspensions can, for example, be prepared by suspending at least one
compound of Formula (I) and/or at least one pharmaceutically acceptable salt thereof 1n
either a vegetable o1l, such as, for example, arachis oil; olive o1l; sesame o1l; and coconut
oil; or iIn mineral o1l, such as, for example, iquid paraffin. An o1ly suspension can also
contain at least one thickening agent, such as, for example, beeswax; hard paraffin; and
cetyl alcohol. In order to provide a palatable oily suspension, at least one of the
sweetening agents already described hereinabove, and/or at least one flavoring agent can
be added to the o1ly suspension. An oily suspension can further contain at least one
preservative, including, but not limited to, for example, an anti-oxidant, such as, for
example, butylated hydroxyanisol, and alpha-tocopherol.

Dispersible powders and granules can, for example, be prepared by admixing at
least one compound of Formula (I) and/or at least one pharmaceutically acceptable salt
thereof with at least one dispersing and/or wetting agent; at least one suspending agent;
and/or at least one preservative. Suitable dispersing agents, wetting agents, and
suspending agents are as already described above. Exemplary preservatives include, but
are not limited to, for example, anti-oxidants, e.g., ascorbic acid. In addition, dispersible
powders and granules can also contain at least one excipient, including, but not limited to,
for example, sweetening agents; flavoring agents; and coloring agents.

An emulsion of at least one compound of Formula (I) and/or at least one
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pharmaceutically acceptable salt thereof can, for example, be prepared as an o1l-in-water
emulsion. The oily phase of the emulsions comprising compounds of Formula (I) may be
constituted from known ingredients in a known manner. The o1l phase can be provided
by, but 1s not limited to, for example, a vegetable o1l, such as, for example, olive o1l and
arachis oil; a mineral o1l, such as, for example, liquid paraffin; and mixtures thereof.
While the phase may comprise merely an emulsifier, 1t may comprise a nmixture of at least
one emulsifier with a fat or an o1l or with both a fat and an o1l. Suitable emulsifying
agents include, but are not limited to, for example, naturally-occurring phosphatides, e.g..
soy bean lecithin; esters or partial esters derived from fatty acids and hexitol anhydrides,
such as, for example, sorbitan monooleate; and condensation products of partial esters
with ethylene oxide, such as, for example, polyoxyethylene sorbitan monooleate.
Preferably, a hydrophilic emulsifier 1s included together with a lipophilic emulsifier
which acts as a stabilizer. It 1s also preferred to include both an o1l and a fat. Together,
the emulsifier(s) with or without stabilizer(s) make-up the so-called emulsifying wax, and
the wax together with the o1l and fat make up the so-called emulsifying ointment base
which forms the oily dispersed phase of the cream formulations. An emulsion can also
contain a sweetening agent, a flavoring agent, a preservative, and/or an antioxidant.
Emulsifiers and emulsion stabilizers suitable for use in the formulation of the present
invention include Tween 60, Span 80, cetostearyl alcohol, myristyl alcohol, glyceryl
monostearate, sodium lauryl sulfate, glyceryl distearate alone or with a wax, or other
materials well known 1n the art.

The compounds of Formula (I) and/or at least one pharmaceutically acceptable
salt thereof can, for example, also be delivered intravenously, subcutaneously, and/or
intramuscularly via any pharmaceutically acceptable and suitable injectable form.
Exemplary 1injectable forms include, but are not limited to, for example, sterile aqueous
solutions comprising acceptable vehicles and solvents, such as, for example, water,
Ringer’s solution, and 1sotonic sodium chloride solution; sterile o1l-in-water
microemulsions; and aqueous or oleaginous suspensions.

Formulations for parenteral administration may be 1n the form of aqueous or non-
aqueous 1sotonic sterile injection solutions or suspensions. These solutions and
suspensions may be prepared from sterile powders or granules using one or more of the

carriers or diluents mentioned for use in the formulations for oral administration or by
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using other suitable dispersing or wetting agents and suspending agents. The compounds
may be dissolved 1n water, polyethylene glycol, propylene glycol, ethanol, corn oil,
cottonseed o1l, peanut o1l, sesame o1l, benzyl alcohol, sodium chloride, tragacanth gum,
and/or various buffers. Other adjuvants and modes of administration are well and widely
known 1n the pharmaceutical art. The active ingredient may also be administered by
injection as a composition with suitable carriers including saline, dextrose, or water, or
with cyclodextrin (1.e. Captisol), cosolvent solubilization (1.e. propylene glycol) or
micellar solubilization (1.e. Tween 80).

The sterile injectable preparation may also be a sterile injectable solution or
suspension 1n a non-toxic parenterally acceptable diluent or solvent, for example as a
solution 1n 1,3-butanediol. Among the acceptable vehicles and solvents that may be
employed are water, Ringer’s solution, and 1sotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed o1l may be employed, including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic acid find use 1n the
preparation of injectables.

A sterile 1njectable o1l-in-water microemulsion can, for example, be prepared by
1) dissolving at least one compound of Formula (I) in an oily phase, such as, for example,
a mixture of soybean o1l and lecithin; 2) combining the Formula (I) containing o1l phase
with a water and glycerol mixture; and 3) processing the combination to form a
microemulsion.

A sterile aqueous or oleaginous suspension can be prepared in accordance with
methods already known 1n the art. For example, a sterile aqueous solution or suspension
can be prepared with a non-toxic parenterally-acceptable diluent or solvent, such as, for
example, 1,3-butane diol; and a sterile oleaginous suspension can be prepared with a
sterile non-toxic acceptable solvent or suspending med