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Novei Bicyclic Bromodomain Inhibitors

{oo1]  This application claims priority from U.S. Provisional Patent Application No,
61/837,841, filed June 21, 2013, which is hereby incorporated by reference in its entirety.

[o02] The invention provides novel compounds, pharmaceutical compaositions containing
such compounds, and their use in prevention and treatment of diseases and conditions associated
with bromodomain and extra terminal domalin {BET) proteins. Post-translational modifications
(PTMs) of histones are involved in ragulation of gene expression and chromatin organization in
eukaryotic cells. Histone acetylation at specific lysine residues is a PTM that is regulated by histone
acetylases (HATSs) and deacetylases (HDACs). Peserico, A. and C. Simone, “Physical and functional
HAT/HDAC interplay regulates protein acetylation balance,” J Biomed Biotechnol, 2011:371832
{2011}. Small molecule inhibitors of HDACs and HATSs are being investigated as cancer therapy.
Hoshino, . and H. Matsubara, “Recent advances in histone deacetylase targeted cancer therapy”
Surg Todoy 40{9):809-15 (2010}; Vernarecci, S., F. Tosi, and P. Filetici, “Tuning acetylated chromatin
with HAT inhibitors: a novel tool for therapy” Epigenetics 5{2):105-11 (2010); Bandyopadhyay, K., et
al., “Spermidinyl-CoA-based HAT inhibitors block DNA repair and provide cancer-specific chemo- and
ragiosensitization,” Cell Cycle 8(17):2779-88 (2008); Arif, M., et al., “Protein lysine acetylation in
cellular function and its role in cancer manifestation,” Biochim Biophys Acta 1799{10-12):702-16
{2010). Histone acetylation controls gene expression by recruiting protein complexes that bind
directly to acetylated lysine via bromodomains. Sanchez, R. and M.M. Zhou, “The role of human
bromodomains in chromatin biology and gene transcription,” Curr Opin Drug Discov Devel 12{5):659-
65 (2009). One such family, the bromodomain and extra terminal domain {BET) proteins, comprises
Brd2, Brd3, Brd4, and 8rdT, each of which contains two bromodomains in tandem that can
independently bind to acetylated lysines, as reviewed in Wy, 5.Y. and C.M. Chiang, “The double
hromodomain-containing chromatin adaptor Brd4 and transcriptional regulation,” J Biol Chem
282(18):13141-5 (2007).

[003] Interfering with BET protein interactions via bromodomain inhibition results in
modulation of transcriptional programs that are often associated with diseases characterized by
dysregulation of cell cycle control, inflammatory cyiokine expression, viral transcription,
hematopoietic differentiation, insulin transcription, and adipogenesis. Belkina, A.C. and G.V. Denis,
“BET domain co-regulators in obesity, inflammation and cancer,” Nat Rev Cancer 12(7):465-77
{2012). BET inhibitors are believed to be useful in the treatment of diseases or conditions related to
systemic or tissue inflammation, inflammatory responses to infection or hypoxia, cellular activation
and proliferation, lipid metabolism, fibrosis, and the prevention and treatment of viral infections.
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Rev Cancer 12{7):465-77 (2012}; Prinjha, R.K,, 1. Witherington, and K. Lee, "Place your BETs: the
therapeutic potential of bromodomains,” Trends Pharmacol Sci 33(3):146-53 (2012).

[004] Autoimmune diseases, which are often chronic and debilitating, are a rasult of a
dysregulated immune response, which leads the body to attack its own cells, tissues, and organs.
Pro-inflammatory cytokines including IL-13, TNF-a, IL-6, MCP-1, and IL-17 are overexpressed in
autoimmune disease. IL-17 expression defines the T cell subset known as Th17 cells, which are
differentiated, in part, by IL-6, and drive many of the pathogenic consequences of autoimmune
disease. Thus, the IL-6/Th17 axis represents an important, potentially druggable targetin
autoimmune disease therapy. Kimura, A. and T. Kishimoto, “1L-6: regulator of Treg/Th17 balance,”
Eur 4 Immunol 40(7}:1830-5 (2010). BET inhibitors are expected to have anti-inflammatory and
immunomodulatory properties. Belkina, A.C. and G.V. Denis, “BET domain co-regulators in obesity,
inflammation and cancer,” Nat Rev Cancer 12{7}:465-77 (2012); Prinjha, R.K,, § Witherington, and
K. Lee, “Place your BETs: the therapautic potential of bromodomains,” Trends Pharmacol Sci
33{3):146-53 (2012). BET inhibitors have been shown to have a broad spectrum of anti-
inflammatory effects in vitro including the ability to decrease expression of pro-inflammatory
cytokines such as IL-153, MCP-1, TNF-a, and 1L-6 in activated immune cells. Mirguet, O., et al., “From
ApoAl upregulation to BET family bromodomain inhibition: discovery of I-BET151,” Bioorg Med
Chem Lett 22(8):2963-7 (2012); Nicodeme, E., et al., “Suppression of inflammation by a synthetic
histone mimic,” Ngture 468{7327):1119-23 (2010); Seal, 1., et al., “Identification of a novel series of
BET family bromodomain inhibitors: binding mode and profile of F-BET151 (GSK1210151A),” Bioorg
Med Chem Lett 22({8):2968-72 (2012). The mechanism for these anti-inflarnmatory ef'fects may
involve BET inhibitor disruption of Brd4 co-activation of NF-xB-regulated pro-inflammatory cytokines
and/or displacement of BET proteins from cytokine promaoters, including IL-6. Nicodeme, £, et al,,
“Suppression of inflammation by a synthetic histone mimic,” Nature 468{7327):1119-23 (2010};
Zhang, G., et al., “Down-regulation of NF-kappaB Transcriptional Activity in HiVassociated Kidney
Disease by BRD4 Inhibition,” J Biol Chem, 287(34):8840-51 (2012); Zhou, M., et al., “Bromodomain
protein Brd4 regulates human immunodeficiency virus transcription through phosphorylation of
CDK9 at threonine 29,” J Virol 83{2):1036-44 (2009). in addition, because Brd4 is involved in T-cell
lineage differentiation, BET inhibitors may be useful in inflammatory disorders characterized by
specific programs of T cell differentiation. Zhang, W.S., et al,, “Bromodormain-Containing-Protein 4
{BRD4) Regulates RNA Polymerase [l Serine 2 Phosphorylation in Human CD4+ T Cells,” J Biol Chem
{2012).

[005] The anti-inflammatory and immunomodulatory effects of BET inhibition have also

been confirmed in vivo. A BET inhibitor prevented endotoxin- or bacterial sepsis-induced death and
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cecal ligation puncture-induced death in mice, suggesting utility for BET inhibitors in sepsis and acute
inflammatory disorders. Nicodeme, E., et al,, "Suppression of inflammation by a synthetic histone
mimic,” Noture 468{7327):1119-23 (2010). A BET inhibitor has been shown to ameliorate
inflammation and kidney injury in HIV-1 transgenic mice, an animal model for HiV-associated
nephropathy, in part through inhibition of Brd4 interaction with NF-«xB. Zhang, G., et al,, “Down-
regulation of NF-kappab Transcriptional Activity in HiVassociated Kidney Disease by BRD4
Inhibition,” J Bio! Chem, 287{34}:8840-51 {2012). The utility of BET inhibition in autolmmune
disease was demonstrated in a mouse model of multiple sclerosis, where BET inhibition resulted in
abrogation of clinical signs of disease, in part, through inhibition of IL-6 and IL-17. R. Jahagirdar, $.M.
et al., “An Orally Bipavailable Small Molecule RVX-297 Significantly Decreases Disease in a Mouse
Model of Multiple Sclerosis,” Weorid Congress of Influrnmation, Paris, France (2011). These results
were supported in a similar mouse model where it was shown that treatment with a BET inhibitor
inhibited T cell differentiation into pro-autoimmune Thl and Thi17 subsets jn vitro, and further
abrogated disease induction by pro-inflammatory Thl cells. Bandukwala, H.5,, et al., “Selective
inhibition of CD4-+ T-cell cytokine production and autoimmunity by BET protein and c-Myc
inhibitors,” Proc Notl Acod Sci USA, 109{36}:14532-7 (2012).

[o0s8] BET inhibitors may be useful in the treatment of a variety of chronic autoimmune
inflammatory conditions. Thus, one aspect of the inventicn provides compounds, compositions, and
methods for treating autoimmune and/or inflammatory diseases by administering one or more
compounds of the invention or pharmaceutical compositions comprising one or more of those
compounds, Examples of autoimmune and inflammatory diseases, disorders, and syndromes that
may be treated using the compounds and methods of the invention include but are not limited to,
inflammatory pelvic disease, urethritis, skin sunburn, sinusitis, pneumonitis, encephalitis, meningitis,
myocarditis, nephritis {Zhang, G., et al., “Down-regulation of NF-kappaB Transcriptional Activity in
HiVassociated Kidney Disease by BRD4 Inhibition,” J Biol Chem, 287{34}:8840-51 (2012)),
osteomyelitis, myositis, hepatitis, gastritis, enteritis, dermatitis, gingivitis, appendicitis, pancreatitis,
cholecystitls, agammaglobulinemia, psoriasis, allergy, Crohn’s disease, irritable bowel syndrome,
ulcerative colitis {Prinjha, R.X,, J. Witherington, and K. Lee, “Place your BETs: the therapeutic
potential of bromodomains,” Trends Pharmacol Sci 33{3):146-53 {2012}}, Sjogren's disease, tissue
graft rejection, hyperacute rejection of transplanted organs, asthma, allergic rhinitis, chronic
obstructive pulmonary disease (COPD), autoimmune polyglandular disease {also known as
autoimmune polyglandular syndrome), autoimmune alopecia, pernicious anemis,
glomerulonaphritis, dermatomyositis, multiple sclerosis {Bandukwala, H.S., et al., "Selective

inhibition of CD4+ T-cell cytokine production and autoimmunity by BET protein and c-My«
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inhibitors,” Proc Natl Acad Sci USA, 109{36):14532-7 (2012)), scleroderma, vasculitis, autoimmune
hemolytic and thrombocytopenic states, Goodpasture's syndrome, atheroscierosis, Addison's
disease, Parkinson's disease, Alzheimer's disease, Type | diabetas {Belkina, A.C. and G.V. Denis, “BET
domain co-regulators in obesity, inflammation and cancer,” Nat Rev Cancer 12(7):465-77 (2012)),
septic shock {Zhang, G., et al., “Down-regulation of NF-kappaB Transcriptional Activity in
HiVassociated Kidney Disease by BRD4 inhibition,” J Bio] Chem, 287(34):8840-51{2012)), systemic
lupus erythematosus {SLE} {Prinjha, R.K,, J. Witherington, and K. Lee, “Place your BETs: the
therapeutic potential of bromodomains,” Trends Pharmacol Sci 33(3):146-53 (2012)), rheumatoid
arthritis {Denis, G.V., “Bromodomain coactivators in cancer, obesity, type 2 diabetes, and
inflammation,” Discov Med 10(55):489-99 (2010}), psoriatic arthritis, juvenile arthritis,
osteocarthritis, chronic idiopathic thrombocytopenic purpura, Waldenstrom macroglobulinemia,
myasthenia gravis, Hashimoto's thyrolditis, étopic dermatitis, degenerative joint disease, vitiligo,
autoimmune hypopituitarism, Guillain-Barre syndrome, Behcet's disease, uveitis, dry eye disease,
scleroderma, mycosis fungoides, and Graves' disease.

[007] BET inhibitors may be usefu! in the treatment of a wide variety of acute
inflammatory conditions. Thus, cne aspect of the invention provides compounds, compaositions, and
methods for treating inflammatory conditions including but not limited to, acute gout, giant cell
arteritis, nephritis including lupus nephritis, vasculitis with organ involvement, such as
glomerulonephritis, vasculitis, including giant cell arteritis, Wegener's granulomatosis, polyarteritis
nodosa, Behcet's disease, Kawasaki disease, and Takayasu’s arteritis.

{008] BET inhibitors may be useful in the prevention and treatment of diseases or
conditions that involve inflammatory responses to infections with bacteria, viruses, fungi, parasites,
and their toxins, such as, but not limited to sepsis, sepsis syndrome, septic shock {(Nicodeme, E., et
al., "Suppression of inflammation hy a synthetic histone mimic,” Nature 468(7327):1119-23 (2010}),
systemic inflammatory response syndrome (SIRS), muiti-organ dysfunction syndrome, toxic shock
syndrome, acute lung injury, adult respiratory distress syndrome (ARDS), acute renal failure,
fulminant hepatitis, burns, post-surgical syndromes, sarcoidosis, Herxheimer reactions, encephalitis,
myelitis, meningitis, malaria, and SIRS associated with viral infections, such as influenza, herpas
zoster, herpes simplex, and coronavirus. Belkina, A.C. and G.V. Denis, “BET domain co-regulators in
obesity, inflammation and cancer,” Not Rev Cancer 12{7):465-77 (2012). Thus, one aspect of the
invention provides compounds, compositions, and methods for treating these inflammatory
responses to infections with bacteria, viruses, fungi, parasites, and their toxins described herein.

o8]  Canceris a group of diseases caused by dysregulated cell proliferation. Therapeutic

approaches aim to decrease the numbers of cancer cells by inhibiting cell replication or by inducing
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cancer cell differentiation or death, but there is still significant unmet medical need for more
efficacious therapeutic agants. Cancer cells accumulate genetic and epigenetic changes that alter
cell growth and metabolism, promoting cell proliferation and increasing resistance to programmed
cell death, or apoptosis. Some of these changes include inactivation of tumor suppressor genes,
activation of oncogenes, and modifications of the regulation of chromatin structure, including
deregulation of histone PTMs. Watson, 1.D., “Curing ‘incurable’ cancer,” Cancer Discov 1(6):477-80
(2011); Morin, R.D., et al., “Frequent mutation of histone-modifying genes in non-Hodgkin
lymphoma” Noture 476{7360):298-303 (2011).

{010] One aspect of the invention provides compounds, compasitions, and methods for
treating human cancer, including, but not limited to, cancers that result from aberrant translocation
or overexpression of BET proteins (e.g., NUT midline carcinoma (NMC) {French, C.A., “NUT midline
carcinoma,” Cancer Genet Cytogenet 203{1):16-20 {201.0) and 8-cell lymphoma {Greenwald, R, et
al., “E mu-BRD2 transgenic mice develop B-cell lymphoma and leukemia,” Biood 103{4):1475-84
(2004)}. NMC tumor cell growth is driven by a transiocation of the Brd4 or Brd3 gene to the nutlin 1
gene. Filippakopoulos, P., et al., “Selective inhibition of BET bromodomains,” Nature
468{7327}):1067-73 {2010). BET inhibition has demonstrated potent antitumor activity in murine
xenograft models of NMC, a rare but lethal form of cancer. The present disclosure also providesa
method for treating human cancers, including, but not limited to, cancers dependent on a member
of the myc family of oncoproteins including c-myc, MYCN, and L-myc. Vita, M. and M. Henriksson,
“The Myc oncoprotein as a therapeutic target for human cancer,” Semin Cancer Biof 16(4):318-30
{(2006). These cancers include Burkitt's lymphoma, acute myelogenous leukemia, multiple myeloma,
and aggressive human medulloblastoma. Vita, M. and M. Henriksson, “The Myc oncoprotein as a
therapeutic target for human cancer,” Semin Cancer Bio! 16(4):318-30 (2006). Cancers in which ¢-
myc is overexpressed may be particularly susceptible to BET protein inhibition; it has been shown
that treatment of tumors that have activation of c-myc with a BET inhibitor resulted in tumor
regression through inactivation of ¢-myc transcription. Dawson, M.A,, et al, Inhibition of BET
recruitment to chromatin as an effective treatment for MLL-fusion leukaemia. Nature, 2011.
478(7370): p. 529-33; Delmare, L.E,, et al,, “BET bromodomain inhibition as a therapeutic strategy to
target c-Myc,” Cell 146{6):904-17 {2010); Mertz, LA, et al,, “Targeting MYC dependence in cancer
by inhibiting BET bromodomains,” Proc Natl Acad Sci USA 108{40):16669-74 (2011); Ott, CJ., et al,
"BET bromodomain inhibition targets both c-Myc and IL7R in high risk acute lymphoblastic
leukemia,” Blood 120{14):2843-52 {2012); Zuber, J., et al,, “RNAI screen identifies Brd4 as a
therapeutic target in acute myeloid leukaemia,” Noture 478(7370):524-8 (2011).
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[011} Embodiments of the invention include methods for treating human cancers that
rely on BET proteins and pTEFb (Cdk9/CyclinT) to regulate oncogenes (Wang, S. and P.M. Fischer,
“Cyclin-dependent kinase 9: a key transcriptional regulator and potential drug target in oncology,
virology and cardiology,” Trends Pharmacol Sci 29(6):302-13 {2008)), and cancers that can be
treated by inducing apoptosis or senescence by inhibiting Bcl2, cyclin-dependent kinase 6 (CDK6)
{Dawsan, M.A,, et al., “Inhibition of BET recruitment to chromatin as an effective treatment for MLL-
fusion leukaemia,” Mature 478{7370}):529-33 (2011}), or human telomerase reverse transcriptase
(hTERT). Delmore, L.E,, et al, “BET bromodomain inhibition as a therapeutic strategy to target c-
Myc,” Cell 146(6):804-17 {2010); Ruden, M. and N. Puri, “Novel anticancer therapeutics targeting
telomerase,” Cancer Treat Rev (2012).

{012} BET inhibitors may be useful in the treatment of cancers including, but not limited
{0, adrenal cancer, acinic cell carcinoma, acoustic neuroma, acral lentiginous melanoma,
acrospiroma, acute eosinophilic leukemia, acute erythroid leukemia, acute lymphoblastic
leukemia, acute megakaryoblastic leukemia, acute monocytic leukemia, acute myeloid leukemia
{Dawson, M.A,, et al,, “Inhibition of BET recruitment to chromatin as an effective treatment for MLL-
fusion leukaemia,” Nature 478{7370):529-33 (2011); Mertz, LA., et al., “Targeting MYC dependence
in cancer by inhibiting BET bromodomains,” Proc Netf Acad Sci USA 108{40):16669-74 {2011);
Zuber, J., et ai;, “RNAi screen identifies Brd4 as a therapeutic target in acute myeloid leukaemia,”
Nature 478{7370):524-8 (2011}}, adenocarcinoma, adenoid cystic carcinoma, adenoma,
adenomatoid odontogenic tumor, adenosquamous carcinoma, adipose tissug neoplasm,
adrenocortical carcinoma, adult T-cell leukemia/lymphoma, aggressive NK-cell leukemia, AIDS-
related lymphoma, alveolar rhabdomyosarcoma, alveolar soft part sarcoma, ameloblastic
fibroma, anaplastic large cell lymphoma, anaplastic thyroid cancer, angioimmunoblastic T-cell
lyraphoma, angiomyolipoma, angiosarcoma, astrocytoma, atypical teratoid rhabdoid tumor, B-
cell acute lymphoblastic laukemia (Ott, C.J., et al., “BET bromodomain inhibition targets both c-Myc
and IL7R in highrisk acute lymphoblastic leukemia,” Biood 120(14):2843-52 (2012)}, B-cell chronic
lymphocytic leukemia, B-cell prolymphocytic leukemia, B-cell lymphoma (Greenwald, R.J,, et al.,
“E mu-BRD2 transgenic mice develop B-cell lymphoma and laukemia,”. Blood 103{4):1475-84
(2004}), basal cell carcinoma, biliary tract cancer, bladder cancer, blastoma, bone cancer, Brenner
tumor, Brown tumor, Burkitt's lymphoma {Mertz, LA, et al., “Targeting MYC dependence in cancer
by inhibiting BET bromodomains,” Proc Nat! Acad Sci USA 108{40):16669-74 (2011)), breast cancer,
brain cancer, carcinoma, carcinema in situ, carcinosarcoma, cartilage tumor, cementorna, myeloid
sarcoma, chondroma, chordoma, choriocarcinoma, choroid plexus papilloma, clear-cell sarcoma

of the kidney, craniopharyngioma, cutaneous T-cell lymphoma, cervical cancer, colorectal
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cancer, Degos disease, desmoplastic small round cell tumor, diffuse large B-cell lymphoma,
dysembryoplastic neuroepithelial tumor, dysgerminorma, embryonal carcinoma, endocring gland
neoplasm, endodermal sinus tumor, enteropathy-associated T-cell lymphoma, esophageal cancer,
fetus in fetu, fibroma, fibrosarcoma, follicular lymphoma, follicular thyroid cancer,
ganglioneuroma, gastrointestinal cancer, germ cell tumor, gestational choriocarcinoma, giant cell
fibroblastoma, giant cell tumor of the bone, glial tumor, glioblastoma muliiforme, glioma,
gliomatosis cerebri, glucagonoma, gonadoblastoma, granulosa cell tumor, gynandroblastoma,
gallibladder cancer, gastric cancer, hairy cell leukemia, hemangioblastoma, head and neck cancer,
hemangiopericytoma, hematological malignancy, hepatoblastoma, hepatosplenic T-cell
lymphoma, Hodgkin's lymphoma, non-Hodgkin’s lymphoma, invasive {obular carcinoma,
intestinal cancer, kidney cancer, laryngeal cancer, lentigo maligna, lethal midline carcinoma,
leukemia, Leydig cell tumor, liposarcoma, lung cancer, lymphangioma, lymphangiosarcoma,
lymphoepithelioma, lymphoma, acute lymphocytic leukemia, acute myelogenous leukemia
{Mertz, J.A,, et al., “Targeting MYC dependence in cancer by inhibiting BET bromodomains,” Proc
Nat! Acad Sci USA 108{40):16669-74 (2011)), chronic lymphocytic leukemia, liver cancer, small cell
lung cancer, non-small cell lung cancer, MALT lymphoma, malignant fibrous histiocytoma,
malignant peripheral nerve sheath tumor, malignant triton tumor, mantle cell lymphoma,
marginal zone B-cell lymphoma, mast cell leukemia, mediastinal germ cell tumor, medullary
carcinoma of the breast, medullary thyroid cancer, medulloblastoma, melanoma {Miguel F.
Segura,et al, "BRD4 is a novel therapeutic target in melanoma,” Cancer Reseorch. 72{8):Supplement
1{2012}), meningioma, Merkel cell cancer, mesothelioma, metastatic urothelial carcinoma,
mixed Mullerian tumor, mixed lineage leukemia { Dawson, M.A., et al,, “inhibition of BET
recruitment to chromatin as an effective treatment for MLL-fusion leukaemia,” Nature
478(7370):529-33 (2011)), mucinous tumor, multiple myeloma {Delmore, LE., et al., “"BET
bromodomain inhibition as a therapeutic strategy to target c-Myc,” Celi 146{6):904-17 {2010}),
muscle tissue neoplasm, mycosis fungoides, myxoid liposarcoma, myxoma, myxosarcoma,
nasopharyngeal carcinoma, neurinoma, neurohlastoma, neurcofibroma, neuroma, nodular
melanoma, NUT-midline carcinoma {Filippakopoulos, P, et al., “Selective inhibition of BET
bromodomains,” Nature 468{7327}:1067-73 (2010}), ocular cancer, oligoastrocytoma,
oligodendroglioma, oncocyioma, optic nerve sheath meningioma, optic nerve tumor, oral cancer,
osteosarcoma, ovarian cancer, Pancoast tumor, papiliary thyroid cancer, paraganglioma,
pinealoblastoma, pineocytoma, pituicytoma, pituitary adenoma, pituitary tumor, plasmacytoma,
polyembryoma, precursor T-lymphoblastic lymphoma, primary central nervous system

lymphoma, primary effusion lymphoma, primary peritoneal cancer, prostate cancer, pancreatic
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cancer, pharyngeal cancer, pseudomyxoma peritonei, renal cell carcinoma, renal meduilary
carcinoma, retinoblastoma, rhabdomyoma, rhabdomyosarcoma, Richter's transformation, rectal
cancer, sarcoma, Schwannomatosis, seminoma, Sertoli cell tumor, sex cord-gonadal stromal
tumor, signet ring cell carcinoma, skin cancer, small blue round cell tumors, small cell carcinoma,
soft tissue sarcoma, somatostatinoma, soot wart, spinal tumor, splenic marginal zone lymphoma,
squamous cell carcinoma, synovial sarcoma, Sezary's disease, small intestine cancer, squamous
carcinoma, stomach cancer, testicular cancer, thecoma, thyroid cancer, transitional cell
carcinoma, throat cancer, urachal cancer, urogenital cancer, urothelial carcinoma, uveal
melanoma, uterine cancer, verrucous carcinoma, visual pathway glioma, vulvar cancer, vaginal
cancer, Waldenstrom's macroglobulinemia, Warthin's tumor, and Wilms' tumor. Thus, one
aspect of the inventions provides compounds, compositions, and methods for treating such
cancers.

[013] BET inhibitors may be useful in the treatment of benign proliferative and fibrotic
disorders, including benign soft tissue tumors, bone tumors, brain and spinal tumors, eyelid and
orbital tumors, granuloma, lipoma, meningioma, multiple endocrine neoplasia, nasal polyps,
pituitary tumors, prolactinoma, pseudotumor cerebri, seborrheic keratoses, stomach polyps, thyroid
nodules, cystic neoplasms of the pancreas, hemangiomas, vocal cord nodules, polyps, and cysts,
Castleman disease, chronic pilonidal disease, dermatofibroma, pilar cyst, pyogenic granuioma,
juvenile polyposis syndrome, idiopathic pulmonary fibrosis, renal fibrosis, post-operative stricture,
keloid formation, scleroderma, and cardiac fibrosis. See e.g., Tang, X et al., “Assassment of Brd4
Inhibition in idiopathic Pulmonary Fibrosis Lung Fibroblasts and in Vivo Models of Lung Fibrosis,” .Am
¥ Pathology in press (2013). Thus, one aspect of the invention provides compounds, compositions,
and methods for treating such benign proliferative and fibrotic disorders.

[014] Cardiovascular disease (CVD) is the leading cause of mortality and morbidity in the
United States. Roger, V.1, et al,, "Heart disease and stroke statistics--2012 update: a report from
the American Heart Association,” Circulation 125{1):e2-e220 (2012). Atherosclerosis, an underlying
cause of CVD, is a multifactorial disease characterized by dyslipidemia and inflammation. BET
inhibitors are expected to be efficacious in atherosclerosis and associated conditions hecause of
aforementioned anti-inflammatory effects as well as ability to increase transcription of ApoA-l, the
major constituent of HDL. Mirguet, 0., et al., “From ApoAl upregulation to BET family
bromodomain inhibition: discovery of I-BET151,” Bioorg Med Chem Lett 22{8):2963-7 {2012); Chung,
C.W.,, et al., “Discovery and characterization of small molecule inhibitors of the BET family

bromodomains,” J Med Chem 54(11):3827-38{2011). Accordingly, one aspect of the invention
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provides compounds, compositions, and methods for treating cardiovascular disease, including but
not limited to atherosclerosis.

{015] Up-regulation of ApoA-i is considered to be a useful strategy in treatment of
atherosclerosis and CVD. Degoma, E.M. and D.J. Rader, “Novel HDL-directed pharmacotherapeutic
strategies,” Nat Rev Cardiol 8(5):266-77 {2011) BET inhibitors have been shown to increase ApoA-
transcription and protein expression. Mirguet, O, et al., “From ApoAl upregulation to BET family
bromodomain inhibition: discovery of -BET151,” Bioorg Med Chem Lett 22(8):2963-7 {2012); Chung,
C.W,, et al., “Discovery and characterization of small molecule inhibitors of the BET family
bromedomains,” J Med Chem 54{11):3827-38 {2011). It has also been shown that BET inhibitors
bind directly to BET proteins and inhibit their binding to acetylated histones at the ApoA-1 promoter,
suggesting the presence of a BET protein repression complex on the ApoA-1 promoter, which can be
functionally disrupted by BET inhibitors, it follows that, BET inhibitors may be useful in the treatment
of disorders of lipid metabolism via the regulation of ApoA-l and HDL such as hypercholesterolemia,
dystipidemia, atherosclerosis {Degoma, £.M. and DJ. Rader, “Novel HDL-directed
pharmacotherapeutic strategies,” Nat Rev Cardiol 8(5):266-77 (2011)], and Alzheimer’s disease and
other neurological disorders. Elliott, D.A., et al., “Apolipoproteins in the brain: implications for
neurological and psychiatric disorders,” Clin Lipidol 51{4):555-573 (2010}. Thus, one aspect of the
invention provides compounds, compaositions, and methods for treating cardiovascular disorders by
upregulation of ApoA-1,

{015] BET inhibitors may be useful in the prevention and treatment of conditions
associated with ischemia-reperfusion injury such as, but not limited to, myocardial infarction, stroke,
acute coronary syndromes (Prinjha, R.K,, J. Witherington, and K. Lee, “Place your BETs: the
therapeutic potential of bromodomains,” Trends Pharmacol! Sci 33(3):146-53 (2012))}, renal
reperfusion injury, organ transplantation, coronary artery bypass grafting, cardio-pulmonary bypass
procedures, hypertension, pulmonary, renal, hepatic, gastro-intestinal, or peripheral limb embolism.
Accordingly, one aspect of the invention grovides compounds, compositions, and methods for
prevention and treatment of conditions described herein that are associated with ischemia-
reperfusion injury.

[017] Obesity-associated inflammation is a hallmark of type ll diabetes, insulin
resistance, and other metabolic disorders. Belkina, A.C. and G.V. Denis, “BET domain co-regulators
in ohesity, inflammation and cancer,” Nat Rev Cancer 12{7):465-77 {2012); Denis, G.V.,
“Bromodomain coactivators in cancer, obesity, type 2 diabetes, and inflammation,” Discov Med
10(55):485-99 (2010). Consistent with the ability of BET inhibitors to inhibit inflammation, gene

disruption of Brd2 in mice ablates inflammation and protects animals from obesity-induced insulin
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resistance. Wang, F., et al., “Brd2 disruption in mice causes severe ohesity without Type 2 diabetes,”
Biochem 1 425(1):71-83 (2010}. K has been shown that Brd2 interacts with PPARy and opposes its
transcriptional function. Knockdown of Brd2 in vitro promotes transcription of PPARy-regulated
networks, including those controlling adipogenesis. Denis, G.V,, et al, “An emerging role for
bromodomain-containing proteins in chromatin regulation and transcriptional control of
adipogenesis,” FEBS Lett 584(15):3260-8 (2010). in addition Brd2 is highly expressed in pancreatic 3-
cells and regulates proliferation and insulin transcription. Wang, £, et al., “Brd2 disruption in mice
causes severe gbasity without Type 2 diabetes,” Biochem 4 425(1):71-83 {2010). Taken t;)gether, the
combined effects of BET inhibitors on inflammation and metabolism decrease insulin resistance and
may be useful in the treatment of pre-diabetic and type H diabetic individuals as well as patients
with other metabolic complications. Belkina, A.C. and G.V. Denis, “BET domain co-regulators in
obesity, inflammation and cancer,” Noat Rev Cancer 12{7):465-77 (2012}. Accordingly, one aspect of
the invention provides compounds, compositions, and methods for treatment and prevention of
metabolic disorders, including but not limited to ohesity-associated inflammation, type I diabetes,
and insulin resistance.

[018] Host-encoded BET proteins have been shown to be important for transcriptional
activation and repression of viral promoters. Brd4 interacts with the E2 protein of human papilloma
virus (HPV) 1o enable E2 mediated transcription of E2-target genes. Gagnon, D., et al,, “Proteasomal
degradation of the papillomavirus E2 protein is inhibited by overexpression of bromodomain-
containing protein 4,” J Virol 83(8):4127-39 (2009). Similarly, Brd2, Brd3, and Brd4 all bind to latent
nuclear antigen 1 {LANA1), encoded by Kaposi's sarcoma-associated herpes virus (KSHV), promaoting
LANA1-dependent proliferation of KSHV-infected cells. You, )., et al,, "Kaposi's sarcoma-associated
herpesvirus latency-associated nuclear antigen interacts with bromodomain protein Brd4 on host
mitotic chromosomes,” J Viro! 80{18}:8909-19 (2006). A BET inhibitor has been shown to inhibit the
Brd4-mediated recruitment of the transcription elongation complex pTEFb to the Epstein-Barr virus
(EBV] viral C promoter, suggesting therapeutic value for EBV-associated malignancies. Palermo, R.D.,
et al., “"RNA polymerase 1! stalling promotes nucleosome occlusion and pTEFD recruitment to drive
immortalization by Epstein-Bary virus,” PLoS Pathog 7(10):21002334 {2011). Also, a BET inhibitor
reactivated HIV in models of latent T cell infection and latent monocyte infection, potentially
allowing for viral eradication by complementary anti-retroviral therapy. Zhy, 1, et al,, “Reactivation
of Latent HIV-1 by Inhibition of BRD4,” Ceff Rep (2012); Banerjge, C., et al,, “BET bromodomain
inhibition as a novel strategy for reactivation of HIV-1,” J Leukoc Biol {2012); Bartholomeeusen, K.,

et al., “BET bromodomain inhibition activates transcription via a translent release of P-TEFb from 75K
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snRNP,” J Biol Chem {2012); L, Z., et al., “The BET bromodomain inhibitor JQ1 activates HIV latency
through antagonizing Brd4 inhibition of Tat-transactivation,” Nucleic Acids Res (2012).

{019} BET inhibitors may be useful in the prevention and treatment of episome-based
DNA viruses including, but not limited to, human papillomavirus, herpes virus, Epstein-Barr virus,
human immunodeficiency virus (Belkina, A.C. and G.V. Denis, “BET domain co-regulators in obesity,
inflammation and cancer,” Nat Rev Cancer 12{7}:465-77 (2012)}, adenovirus, poxvirus, hepatitis B
virus, and hepatitis € virus. Thus, the invention also provides compounds, compositions, and
methods for treatment and prevention of episome-based DNA virus infections described herein.

[020] Some central nervous system (CNS) diseases are characterized by disorders in
epigenetic procasses. Brd2 haplo-insufficiancy has been linked 10 neuronal deficits and epilepsy.
Velisek, L., et al., “"GABAergic neuron deficit as an idiopathic generalized epilepsy mechanism: the
role of BRD2 haploinsufficiency in juvenile myoclonic epilepsy,” PLoS One 6{8): e23656 {2011) SNPs
in various bromodomain-containing proteins have also heen linked 1o mental disorders including
schizophrenia and bipolar disorders. Prinjha, R.K,, }. Witherington, and K. Lee, “Place your BETSs: the
therapeutic potential of bromodomains,” Trends Pharmacol 5¢i 33{3):146-53 {2012). In addition,
the ability of BET inhibitors to increase ApoA-! transcription may make BET inhibitors useful in
Alzheimer’s disease therapy considering the suggested relationship between increased ApoA-l and
Alzheimer’s disease and other neurological disorders. Eilioit, D.A., et al., “Apolipoproteins in the
brain: implications for neurological and psychiatric disorders,” Clin Lipidol 51{4):555-573 {2010}.
Accordingly, one aspect of the invention provides compounds, compositions, and methods for
treating such CNS diseases and disorders.

joz1] BRDT is the testis-specific member of the BET protein family which is essential Tor
chromatin remodeling during spermatogenesis. Gaucher, 1., et al,, “Bromodomain-dependent stage-
spacific male genome programming by Brdt,” EMBO J 31{19):3808-20 {2012); Shang, £, etal, “The
first bromodomain of Brdt, a testis-specific member of the BET sub-family of double-bromodomain-
containing proteins, is essential for male germ celi differentiation,” Devefopment 134(19):3507-15
(2007). Genetic depletion of BRDT or inhibition of BRDT interaction with acetylated histones by a
BET inhibitor resulted in a contraceptive effect in mice, which was reversible when small molecule
BET inhibitors were used. Matzuk, M.M., et al., “Small-Molecule Inhibition of BRDT for Male
Contraception,” Celf 150(4): 673-684 (2012); Berkovits, B.D., et al., “The testis-specific double
bromodomain-containing protein B8RDT forms a complex with mutltiple spliceosome components and
is required for mRNA splicing and 3'-UTR truncation in round spermatids,” Nucleic Acids Res

40(15):7162-75 {2012). These data suggest potential utility of BET inhibitors as a novel and
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efficacious approach to male contraception. Thus, another aspect of the invention provides
compounds, compositions, and methods for male contraception.

{022] Monocyte chemotactic protein-1 {(MCP-1, CCL2) plays an important role in
cardiovascular disease. Niu, J. and P.E. Kolattukudy, “Role of MCP-1 in cardiovascular disease:
molecular mechanisms and clinical implications,” Clin Sci (Lond} 117{3}:95-109 (2008). MCP-1, by its
chemotactic activity, regulates recruitment of monocytes from the arterial lumen to the
subendothelial space, where they develop into macrophage foam cells, and initiate the formation of
fatty streaks which can develop into atherosclerotic plague. Dawson, 1., et al., “Targeting monocyte
chemoatiractant protein-1 signalling in disease,” Expert Opin Ther Targets 7(1):35-48 (2003). The
critical role of MCP-1 (and its cognate receptor CCR2) in the development of atherosclerosis has
been examined in various transgenic and knockout mouse models on a hyperlipidemic background.
Boring, L., et al,, “Decreased lesion formation in CCR2-/~ mice reveals a role for chemokines in the
initiation of atherosclerosis,” Noture 394(6696):894-7 (1998); Gosling, 1., et al., “MCP-1 deficiency
reduces susceptibility to atherosclerosis in mice that overexpress human apolipoprotein B,” J Clin
Invest 103(6):773-8 (1999); Gu, L., et al.,, “Absence of monocyte chemoattractant protein-1 reduces
atherosclerosis in low density lipoprotein receptor-deficient mice,” Mol Cell 2(2):275-81. {1998);
Aigllo, R.J,, et al,, “Monocyte chemoattractant protein-1 accelerates atherosclerosis in
apolipoprotein E-deficient mice,” Arterioscler Thromb Vasc Biol 19{6):1518-25 (1993}, These reports
demonstrate that abrogation of MCP-1 signaling results in decreased macrophage infiltration to the
arterial wall and decreased atherosclerotic lesion development.

[023] The association between MCP-1 and cardiovascular disease in humans is well-
established. Niy, J. and P.E. Kolattukudy, “Role of MCP-1 in cardiovascular disease: molecular
mechanisms and clinical implications,” Clin Scf {Lond)} 117(3):95-102 (2009). MCP-1 and its receptor
are overexpressed by endothelial calls, smooth muscle celis, and infiltrating
monocytes/macrophages in human atherosclerotic plaque. Nelken, N.A., et al,, “Monocyte
chemoattractant protein-1 in human atheromatous plaques,” J Clin invest 88{4):1121-7 (1991}.
Moreover, elevaied circulating levels of MCP-1 are positively correlated with most cardiovascular
risk factors, measures of coronary atherosclerosis burden, and the incidence of coronary heart
disease (CHD). Deo, R,, et al., “Association among plasma levels of monocyte chemoattractant
protein-1, traditional cardiovascular risk factors, and subclinical atherosclerosis,” J Am Coll Cardiol
44(9):1812-8 (2004). CHD patients with among the highest levels of MCP-1 are those with acute
coronary syndrome (ACS). de Lemos, 1A, et al,, “Association between plasma levels of monocyte
chemoattractant protein-1 and long-term clinical outcomes in patients with acute coronary

syndromes,” Circulation 107(5):690-5 {(2003). In addition to playing a role in the underlying
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inflammation associated with CHD, MCP-1 has been shown to be involved in plague rupture,
ischemic/reperfusion injury, restenosis, and heart transplant rejection. Niuy, J. and P.E. Kolatiukudy,
“Role of MCP-1 in cardiovascular disease: molecular mechanisms and dlinical implications,” Clin Sci
{Lond) 117(3):95-109 {2009}.

[024] MCP-1 also promotes tissue inflammation associated with autoimmune diseases
including rheumatoid arthritis (RA} and multiple sclerosis (MS). MCP-1 plays a role in the infiltration
of macrophages and lymphocytes into the joint in RA, and is overexpressed in the synovial fluid of
RA patients. Koch, A.E., et al., “Enhanced production of monocyte chemeatiractant protein-1in
rheumatoid arthritis,” J Clin Invest 90(3):772-9 {1992). Blockade of MCP-1 and MCP-1 signaling in
animal models of RA have also shown the importance of MCP-1 to macrophage accumulation and
proinflammatory cytokine expression associated with RA. Brodmerkel, C.M., et al., “Discovery and
pharmacological characterization of a novel rodent-active CCR2 antagonist, INCB3344,” J Immunol
175(8):5370-8 (2005}, Bruhl, H,, et al.,, "Dual role of CCR2 during initiation and progression of
collagen-induced arthritis: evidence for regulatory activity of CCR2+ T cells,” J Immunol 172(2):890-8
{2004); Gong, 1L.H., et al,, “An antagonist of monocyte chemoattractant protein 1 (MCP-1) inhibits
arthritis In the MRLU-Ipr mouse model,” J Exp Med 186{1):131-7 {1997); 65. Gong, l.H,, et al,, “Post-
onset inhibition of murine arthritis using combined chemokine antagonist therapy,” Rheumatology
(Oxford 43(1): 39-42 (2004),

{025} Overexpression of MCP-1, in the brain, cerebrospinal fluid {CSF), and blood, has
also been associated with chronic and acute MS in humans. Mahad, D.). and R.M. Ranschoff, “The
role of MCP-1 (CCL2) and CCR2 in multiple sclerosis and experimental autoimmune
encephalomyelitis (EAE),” Semin Immunol 15(1):23-32 {2003). MCP-1 is overexpressed by a variety
of cell types in the brain during disease progression and contributes to the infiltration of
macrophages and lymphocytes which madiate the tissue damage associated with MS. Genetic
depletion of MICP-1 or CCR2 in the experimental autoimmune encephalomyelitis {(EAE} mouse model,
a madel resembling human MS, results in resistance to disease, primarily because of decreased
macrophage infiltration to the CNS. Fife, B.T,, et al., “CC chemokine receptor 2 is critical for
induction of experimental autoimmune encephalomyelitis,” J Exp Med 192(6):899-905 {2000);
Huang, D.R,, et al., "Absence of monocyie chemoattractant protein 1 in mice leads to decreased
local macrophage recruitment and antigen-specific T helper cell type 1 immune response in
experimental autoimmune encephalomyelitis,” J Exp Med 193(6}:713-26 {2001).

{026} Preclinical data have suggested that small- and large-molecule inhibitors of MCP-1

and CCR2 have poiential as therapeutic agents in inflammmatory and autoimmune indications. Thus,
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one aspect of the invention providas compounds, compaositions, and methods for treating
cardiovascular, inflammatory, and autoimmune conditions associated with MCP-1 and CCR2.

[0z} Accordingly, the invention provides compounds that are useful for inhibition of
BET protein function by binding to bromodomains, pharmaceutical compositions comprising one or
more of those compounds, and use of these compounds or compositions in the treatment and
prevention of diseases and conditions, including, but not limited to, cancer, autolmmune, and

cardiovascular diseases. The compounds of the invention are defined by Formula ta or Formula lia:

!Rz; W3 Wy
X MeTW w—ws >~m~D1

:\f vv5< )

'.A w4 "W,

R4
Formula la Formula lila
or are stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof,
wherein:

A is selacted from 5- or 6-membered monocyclic heterocycles fused to ring B;

3 2,

2 1,
e .
vy —
[ Y 0

. . . Y /*
with the proviso that A cannot be substituted or unsubstituted > ™, L*« S

? “ ) " I "‘? 3
O N 0"‘1 ng ’l}z% _,!3-7'."—_ ',_E,‘, o}:ﬁ% y ‘71‘&‘
\L/ />L ( 1}1 T [ "7171- L }q,]"- i ,f'q, < ??-
SR VAN A \/‘“«, ~g v, g, g S
2 % “ 5.
'/{‘) ’:" G ‘;’i-g}'-:‘.\. 5}"'&?.-‘{
3 2 : i, b,
- ‘ i / F
D\e <§ S\ P SIS {7 T
2, S .14 D ami-\\w"‘

8 is a six-membered aromatic carbocycle or heterocycle;

Y is selected from N, C, and CH;

W, is selected from N and CRy;

W, is selected from N and CRy;

W, is selected from N and CR3;

W, and W; are independently selected from N, CH, and C or alternatively, W, and Ws are
both C {see, e.g., Formula Ib and Formuia lib below);

Wy, W, and W; may be the same or different from each other;
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R, and R, are independently selected from hydrogen, deuterium, alkyi, -OH, -NH;, -thioalkyl,
alkoxy, ketone, ester, carboxylic acid, urea, carbamate, amino, amide, halogen, carbocycle,
heterocycle, sulfone, sulfoxide, sulfide, sulfonamide, and —CN;

R: is selected from hydrogen, -NH,, -CN, -N3, halogen, and deuterium; or alternatively, Ry is
selected from -NO,, -OMe, -OEt, -NHC(Q)}Me, NHSOMe, cylcoamino, cycloamide, -OH, -50,Me,
-SQ4EL, ~CH,NH,, -C{O)NH,, and -C{OC}O0Me;

¥ is selected from —CHy-, -CH,CH,-, -CH,CHLCH -, -CH,CHL G-, -CHRCH,NH-, -CH,CH,S-, -C{O)-, -
C{O)CH;,-, -C{O)CH,CH,~, -CH,T{O)-, -CH,CH,C(0)-, -C{O)}NH-, -C{0)0-, -C(0)S-, -C{O)NHCH,-, -
C{O)OCH,-, -C{O}SCH;-, where one or mare hydrogen may independently be replaced with
dauterium, halogen, -CF;, ketone, and where S may be oxidized to sulfoxide or sulfone; or
alternatively, X may be selected from ~NH-, -CH{OH)-, -CH(CH,}-, and hydroxy! methyl, where one or
more hydrogen may independently be replaced with deuterium, halogen, -CF;, ketone, and where S
may be oxidized to sulfoxide or sulfone;

R, is selected from 4-7 membered carbocycles and heterocycles; or alternatively, Ry isa 3
membered carbocyble or heterocycle;

D, is selacted from 5-membered monocyclic carbocycles and heterocycles; or alternatively,
04 is a monocyclic heterocycle, where Dy is attached to the B ring via a carbon atom that is part of a
dauble bond;

with the proviso that if Ry Is hydrogen and A is a 5-memberad ring, then D, cannot be

HoN

s
,

and with the proviso that if Dy is F and R; and R are hydrogen and R, is ~OMe, then

and with the proviso that if if Dy is and each of Ry, Ry, R, are hydrogen, then the

A-B bicyclic ring is not
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H
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unless the B ring is substituted;

and with the proviso that if each of Ry, Ry, R; are hydrogen, then the A-B bicyclic ring is not

TR, Rt § S
(/ *T \‘] 0 s ] *7 e Ny
L oA o=
NN N e N g

H H

and with the proviso that if each of Ry, Rz, Rz are hydrogen, then the A-B bicyclic ring is not

H
I\ L N

Qw-.N ﬂ J

ch

[028] In certain embodiments A is a five membered ring. In some embodiments Yis N
or C. in some embodiments, R, and R; are independently selectad from hydrogen, deuterium, alkyl,
-0OH, -NH,, -thioalkyl, alkoxy, ketone, ester, carboxylic acid, urea, carbamate, amino, amide, halogen,
sulfone, sulfoxide, sulfide, sulfonamide, and —~CN. In some embodiments, the compound of Formula
ta is a compound of Formula b, i.e., wherein W, and W of Formula | are both C.

Rz’s
—W,

Q;% )

Formula la Formula b

in some embodiments, the compound of Formula lla is a compound of Formula lib, i.e., wherein W,

and Ws of Formula | are both C.
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[028a] Inanother aspect of the invention, a compound of Formulas itb’ or Formula lid':

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,

wherein:

Rings A and B may be optlonally substituted with groups independently selected from
hydrogen, deuterium, —NH,, amino, heterocycle(C4-Cs), carbacycle(Cs-Cg), halogen, —CN, —
OH, —CFs, alkyl{Cs-Cq), thioalkyl(C;-C), alkenyl{C;-Cg), and alkoxy(Cs-Cs);

Xis selected from —NH~, —CH;—, ~CH,CH;~, —CH,CH,CH;—, —CH,CH,0—, —
CH,CHNH~, —CH,CH,5—, —C(0)—, —C(0)CH;—, —C(0)CH,CH—, —CH,C{Q)}—, —
CH2CH2C(0)—, —C{0)NH—, —C{0)J0—, —C(0)S—, —C{O)NHCH,—, —C{0)OCH,—, —
C{0)SCH,—, wherein one or more hydrogen may independently be replaced with deuterium,
hydroxy, methyl, halogen, —CFs, ketone,.and where S may be oxidized to sulfoxide or
sulfone;

R4 is selected from optionally substituted 3-7 membered carbocycles and heterocycles; and

D, is selected from the following S-membered monocyclic heterocycles:

17



which are optionally substituted with hydrogen, deuterium, alkyl{C;-Cy), alkoxy{C;-Cs),
amino, halogen; amide, —CF3, CN, —Ns, ketone {Cy-Ca), ~—~S{O)AYHC-Ca), —S0,alkyi(Cy-Cy),
~thioalkyl{C1-C4), —COOH, and/or ester, each of which may be optionally substituted with
hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —OMe, —SMe, oxo, and/or thic-oxo is provided.
[028b]  In another aspect of the invention, a compound of Formula Ha"™ or Formula ™

R4 Ila"§
%"
\

By
Z—<\NA :

N

R‘} H ch‘
e

! N
o==<};

NHa

£

or a stereoisemer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,
wherein:

Zif present, is selected from hydrogen, deuterium, —NH,, amino, alky{C;-Cs), thioalky)(C,-
Cs), alkenyl(C,-Cg), alkoxy{Cs-Cq), and carbaoxyl;

D1 is

17a



X is selected from —CH,— and —CH{CH3}—; and

Rqis a phenyl ring optionally substituted with groups independently selected with one or
more-groups independently selected from deuterium, alkyl{C;-C,), alkoxy{C;-Cs), halogen, —
CF3, CN, and -thioalkyl{C;-C4), wherein-each alkyl, alkoxy, and thioalkyl may be optionally
substituted with F, Cl, and/or Br is provided.

[028c] in another aspect of the invention, a compound of Formula llb":
Ry
X

\
N l S
,z~< .
\N 7

or a sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, wherein:
X is selected from —NH—, —CH,—, —CH3CH;—, —CH,CH,CH;—, —CH,CH,0—, —
CHCHNH—, —CH,CH,S—, —C{0})—, —C(0)CH,—, —C{Q)CH;CH;—, —CH,C{0)—, —
CH,CH,C{O)—, —C{O)NH—, —C{0)}0—, —C{0)S—, —C{O})NHCH,—, —C{0}JOCH,~—, —
C(0}SCH,—, wherein one or more hydrogen may independently be replaced with deuterium,
hydroxy, methyl, halogen, —CF;, ketone, and where S may be oxidized to sulfoxide or
sulfone;

R4 is selected from optionally substituted 3-7 memhered carboeycles and heterocycles; and
D, is selected from the following 5-membered monocyclic heterocycles:

0O

Dy

_0 & §
N, N, , and NH,

which are optionally substituted with hydrogen, deuterium, alkyl{C;-Cy), alkoxy{Cy-C4),
amino, halogen, amide, —CF3, CN, —N3, ketone {C;-C,}, —S(0)AlkyH{Ci-Cs), ~—S0alkyl{Cy-C4),
-thioalkyl{C1-C4), —COOH, and/or ester, each of which may be optionally substituted with
hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —0OMe, —SMe, oxo, and/or thio-oxo; and

Z is selected from:
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Me,

CF;, ===Et, CH;CHzQ=—=, CF;(lym—

EMie,

SO0Me, =—S0Me, ——CN, HaC.
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“ .

is provided,
[028d]  In another aspect of the invention, a compound selected from:
4-(3-benzyl-3H-imidazo[4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
4-{1-benzyl-1H-imidazo{4,5-blpyridin-6-yl}-3,5-dimethylisoxazole;
1-henzyl-6-(3,5-dimethylisoxazoi-4-yl)-1H-benza[d]imidazol-4-amine;
N,1—dibenzyl-é-('3,5—dimethyﬂ"soxazol~4~yl)—1H—benz_o{d]lm'idazoM-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-bjpyridin-2(3H)-one;
4-{1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-(cyclopropylmethyl)-2-methyl-4-nitro-1H-benzo{d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-henzyl-6-(3,5-dimethylisoxazol-4-yl}-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
4-amino-1-henzyl-6-(3,5-dimethylisoxazal-4-yl)-1H-benzoldlimidazol-2{3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-ethoxy-1H-benzoldjimidazol-4-amine;.
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-4-nitro-1H-benzo{d]imidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d]imidazole-2,4-diamine;
methyl 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-oxo0-2,3-dihydro-1H-benzo{d]imidazole-4-
carboxylate;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ox0-2,3-dihydro-1H-benzo{d]limitlazole-4-
carboxamide;
4-{aminomethyl}-1-benzyl-6-(3,5-dimethylisoxazol-4-y!}-1H-benzold]imidazol-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl}-1-(4-fluorobenzyl)-1H-benzo[d]imidazol-4-amine;
6-(3,5-dimethylisoxazol-4-y!)-1-(4-fluorobenzyl)-N-methyl-1H-benzo[dlimidazal-4-amine;
6-{3,5-dimethylisoxazol-4-yl}-1-{4-fluorobenzyl)-N, N-dimethyl-1H-benzold}imidazol-4-amine;
3,5-dimethyl-4-{1-{1-phenylethyl)-1H-imidazo[4,5-b] pyridin-6-yl)isoxazole;
4-({6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-h]pyridin-1-yl}methyl)benzamide;
3,5-dimethyl-4-(1-{4-(trifluoromethyl}benzyl}-1H-imidazo[4,5-blpyridin-6-yl)isoxazole;
4-{1-(4-chlorobenzyl)<1H-imidazo[4,5-blpyridin-6-yl}-3,5-dimethylisoxazole;
4-'(1-(4—ﬂuorobenzyl)-lH-imidazo[4,5~b]pyridin—ﬁ—yi)—3,5-dime.thylisoxazo\e;
3,5-dimethyi-4-[1-{pyridin-2-ylmethyl)-1H-imidazo[4, 5-b] pyridin-6-yl)isoxazole;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[djimidazol-4-amine;
4-{1-(4-fluorobenzyl}-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-benzy!-2-ethoxy-1H-imidazo([4,5-b]pyridin-6-y1}-3,5-dimethylisoxazole;
4-({6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-imidazo{4,5-b] pyridin-1-yljmethyl}-3,5-
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dimethylisoxazole;

4-{1-(2 4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-dimethylisoxazole;
4-(1-(4-methoxybenzyl)-2-methyl-1H-imidazo[4, 5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-{1-{cyclopropylmethyl)-2-methyl-1H-imidazo [4,5-b)pyridin-6-yl}-3,5-dimethylisoxazole;
N-(1-benzy’l-6-(3,5-d!methy!isoxazoI-A-yl)-z-methyl-lH-benzo[d]imid'azoI—4—yl)acetam?de;'
N-(l-benzyl—s-(a,s-dimethylisoxaiol-4—yl)-—2-methyl-1H~benzo[d]imidazol-4-
yllethanesulfonamide;
4-(1-benzyl-4-methoxy-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
3,5-dimethyl-4-{2-methyi-1-{pyridin-3-yimethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
3,5-dimethyl-4-(2-methyl-1-(thiophen-2-yimethyl)-1H-imidazo[4,5-blpyridin-6-yljisoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-imidazo[4,5-b] pyridin-1-
yl)methyl}benzonitrile;
3,5-dimethyl-4-(2-methyl-1-{pyridin-4-ytmethyl})-1H-imidazo[4,5-b]pyridin-6-yl}isoxazole;
1-{cyclopropylmethyl)-6-{3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazal-4-amine;
3,5-dimethyl-4-(2-methyl-1-({5-methyithioplien-2-yl)methyl}-1H-imidazo(4,5-b]pyridin-6-
yllisoxazole;
4-{1-{(5-chlorothiophen-2-yl)methyl}-2-methyl-1H-imidazo[4,5-b}pyridin-6-yi}-3,5-
dimethyiisoxazole;
5-({6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyljthiophene-
2-carbonitrile;

6-(3,5-dimethylisoxazol-4-yl)-1-{4-fludrobenzyl)-1H-imidazol4,5-b]pyridine 4-oxide;
6-(3,5-dimethylisoxazol-4-yi)-1-(4-fluorobenzyl)-1H-iridazo{4,5-b]pyridin-5-y] acetate;.
1-benzyl-6-(1,4-dimethyl-1H-pyrazal-5-yl}-2-methyl-4-nitro-1H-benzold}imidazole;
1-benzyl-6-(1,4-dimethyl-1H-pyrazel-5-yl)-2-methyl-1H-benzo[d]imidazol-4-amine;
4-(1—(4-chlorobenzyl)-z-methyl-lH—imidazo[4,5—b] pyridin-6-yl}-3,5-dimethylisoxazole;
4-{{6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)phenol;
1—benzyl-6-(3,5-dimethyiisoxazol~4-yl)~2—methyl—1H—benzo[d]imidazole-4—carbonitrile;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-oxo-2,3-dihydro-1H-benzo[d]imidazole-4-
carbonitrile;
4-amino-1-{4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[dlimidazol-2(3H)-one;
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-benzo[d]imidazol-4-amine;
4-(1-{3,4-dichlorobenzyl}-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phénylethyl)-1H-benzo[d]imidazol-4-amine;
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2-{azetidin-1-yl}-1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo|d]limidazol-4-amine;
1-(3,4-dichlorobenzyl}-6-{3,5-dimethylisoxazol-4-yl}- 1H-imidazo[4,5-b]pyridin-2(3H}-one;
6-(3,5-dimethyﬁsoxazol-,ll_-yl)-1-(‘4-methoxybenzyi)—ﬂ—nitro-iH-benzo_{d]imidazol-Z(SH)-one;,
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-{4-methoxybenzyl)-1H-benzo[dlimidazol-2{3H)-one;
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazol4,5-b]pyridin-2(3H)-one;
6-{3,5-dimethylisoxazol-4-yl}-1-{thiophen-2-yimethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazal-4-yl}-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine;
3,5-dimethyi-4-(2-methy!-1~(1-phenylethyl}-1H-imidazo[4,5-b]pyridin-6-yi}isoxazole;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-N2-{tetrahydro-2H-pyran-4-yl}-1H-benzo{d}imidazole-
2,4-diamine;
6-(3,5-dimethylisoxazol-4-yl}-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
N-(1-benzyl)-6-(3,5-dimethylisoxazoi-4-yl)-2-oxo-2,3-dihydro-1H-benzo]d]imidazol-4-
yllacetamide;

6-(3,5-dimethylisoxazol-4-yl}-1-(1-phenylethyl}-1H-imidazo[4,5-b] pyridin-2(3H}-one;
6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-1-{1-phenylethyl}-1H-imidazo[4,5-blpyridin-2-amine;
4-{1-henzyl-6-{3,5-dimethylisoxazol-4-yl}-1H-imidazo{4,5-blpyridin-2-yl)morpholine;
4-amino-6-(3,5-dimethylisoxazol-4-yl}-1-{1-phenylethyl)-1H-benzo[dlimidazol-2(3H)-one;
4-{1-{cyclobutyl methyl)-2-methyl-4-nitro-1H-benzo[d}imidazol-6-yl)-3,5-dimethylisoxazole;
4-(1-{cyclopentylmethyl)-2-methyi-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-{cyclopropylmethyl}-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2{3H)-one;
N-{1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-(ethylamino}-1H-benzo([dlimidazol-4-
yljacetamide;
N-{1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-2-ethoxy-1H-benzoldlimidazol-4-yl)acetamide;
4-(1-benzyl-4-bramo-2-methyl-1H-benzo[d]imidazol-6-yl}-3,5-dimethylisoxazole;
3-benzyl-5-(3,5-dimethylisoxazol-4-yl}-1-ethyl-1H-benzo[dlimidazol-2(3H)-one;
4-(2-{azetidin-1-yl}-1-benzyl-1H-imidazo[4,5-b] pyridin-6-yi}-3,5-dimethylisoxazole;
1-((5-chlorothiophen-2-yl)methyl)-6-(3,5-dimethylisoxazol-4-yl)-1R-imidazo[4,5-b]pyridin-
2(3H)-ane;
{5)-3,5-dimethyl-4-{2-methyl-4-nitro-1-{1-phenylethyl)-1H-benzold]imidazol-6-yllisoxazole;
{R}-3,5-dimethyl-4-{2-methyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d)imidazol-6-yl)isoxazole;
6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1-(1-phenylethyi}-1H-benzo[d]imidazol-2-
amine; _
4-(1-benzyl-2-ethyl-1H-imidazo[4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxybenzyl}-1H-benzo[d]imidazoi-2{3H})-one;
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N-(2-(azetidin-1-yl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-
yllacetamide;
1-{cyclopropylmethyl)-6-(3,5-dimethylisoxazal-4-yl)-N-ethyl-1H-imidazo[4,5-b] pyridin-2-
amine;
1-{cyciobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d}imidazol-4-amine;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[d]imidazo!-4-amine;
6-{3,5-dimethylisoxazol-4-yl}-N2-ethyl-1-(1-phenylethyl)- 1H-benzo[d]imidazole-2,4-diamine;
4-{1-benzyl-4-nitro-2-{pyrrolidin-1-yl}-IH-benzo[d]imidazol-6-yl}-3,5-dimethylisoxazole;
4-{1-benzyl-2-(4-methylpiperazin-1-yl}-4-nitro-1H-benzo[dlimidazol-6-y1)-3,5-
dimethylisoxazole;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-4-nitro-1H-benzo[d]ifnidazol-2-
amine;

A-{1-benzyl-2-cyclopropyl-1H-imidazal4,5-b]pyridin-6-y])-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N2-{2-methoxyethyl)-1H-benzo[d]imidazole-2,4-
diamine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-{pyrrolidin-1-yI)-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-(4-methylpiperazin-1-yl}-1H-benzo[d]imidazol-4-
amine;
1-benzyl-N6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[d]imidazole-4,6-diamine;
{S)-6~(3,5-dimethylisoxazol-4-yl}-2-methyl-1-(1-phenylethyl)-1H-benzo[d}imidazol-4-amine;
(R}-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-{1-phenylethyl}-1H-benzo[dlimidazol-4-amine;
1-{cyclopropylmethyl)-6+(3,5-dimethylisoxazol-4-yl}-4-nitro-1H-benzold]imidazol-2(3H)-one;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b] pyridin-2-amine;
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yi}-4-nitro-1H-benzoidlimidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-4-nitro-N-{pyridin-3-yimethyl)-1H-benzo[d]imidazol-2-
-aming;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-methyl-4-nitro-1H-benzo[d]imidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-4-nitro-1H-benzo[d}imidazol-2{3H}-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-methyl-1H-benzofd]imidazole-2,4-diamine;
N,2,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[d)irmidazole-2,4-diamine;
N,1-dibenzy!-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-2-methyl-6-{1-methyl-1H-pyrazol-S-yl}-1H-imidazo[4,5-b]pyridine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)}-N2-{pyridin-3-ylmethyl)-1H-benzo[dlimidazole-2,4-

diamine;

17i



4-(1-benzyl-4-fluoro-2-methyl-1H-benzold]imidazol-6-yl}-3,5-dimethylisoxazole;
1-{cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-y1)-N-ethyl-4-nitro-1H-benzo[dlimidazol-2-
amipe;
1-{cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d]imidazole-2,4-
diamine;
4-amino-1-{cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yi)-1H-benzo[d]imidazol-2{3H)-
one;
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-1H-benzo[d]imidazol-2(3H}-one;
1-henzyl-6-(3,5-dimethylisoxazol-4-yl)-4-fluoro-1H-bhenzo[d]imidazol-2(3H)-one;
N-{1-benzyl-6-{3,5-dimethyiisoxazol-4-yi}-3-methyl-2-ox0-2,3-dihydro-1H-henzold}imidazol-
4-yl}acetamide;

4-(1-benzyl-2-(4-methylpiperazin-1-yl)-1H-imidazo{4,5-b]pyridin-6-yi}-3 5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(2-methoxyethyl)- 1H-imidazo[4,5-b]pyridin-2-
amine;
4-{1-benzyl-2-methyl-4-(methylsulfonyl)-1H-benzo[d]imidazol-6-y1}-3,5-dimathylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{ pyridin-4-ylmethyl)- 1H-imidazo[4,5-b]pyridin-2-
amine;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-({tetrahydro-2H-pyran-4-yl}-1H-imidazo[4,5-
hlpyridin-2-amine;
1-benzyl-6-{1-methyl-1H-pyrazol-5-yl}-1H-imidazo[4,5-bipyridin-2(3H)-one;
{5)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-{1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl—G—(3,5—dimethylisoxazoi~4<yi)-2-methyl—1H-Benzo[d]imidazol-zl-ol;
4-(1-benzyl-6-{1-methyl-1H-pyrazol-5-y1})-1H-imidazal4,5-blpyridin-2-yljmorpholine;
1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-
blpyridin-2-amine;
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzofd]imidazole-2{3H)-thione;
{S)-4-amino-~6-(3,5-dimethylisoxazol-4-yl}-1-{1-phenylethyl}-1H-benzo[dlimidazol-2(34)-one;
(R)-4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-{1-phenylethyl}-1H-benzo[dlimidazol-2(3H)-onhe;
1-benzyk-6-(3,5-dimethylisaxazol-4-yl)-7-methyl-1H-imidazo[4,5-blpyridin-2{3H}-one;
4-{1-benzyl-2,7-dimethyli-1H-imidazo(4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
4—(1-bénzyI-'G-‘(S,S-dimethylisoxazol-4-yl)—2—methyl-1H—benzo [d}imidazol-4-ylimorpholine;
1-{1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo{d]imidazol-4-y))azetidin-2-one;
1-benzyl-2-methyl-6-(1,3,5-trimethyl-1H-pyrazol-4-yl}-1H-benzo[d)imidazol-4-amine;
1-benzyl—G—(B,S-dimethyIisoxazo|-4;yi)-N.-(pyridin-3.-ylmethyl)—1H~imidazo[d,s-b]pyridin-z-
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amine;
4-(4-bromo-2-methyl-1-phenethyl-1H-benzo{d)imidazol-6-yl)-3,5-dimethylisoxazole;
4-(4-bromo-2-methyl-1-(3-phenylpropyl}-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
4-{4-bromo-2-methyl-1-(2-phenoxyethyl)-1H-benzo[d)imidazol-6-y1)-3,5-dimethylisoxazole;
4-{1-(cyclohexylmethyl)-2-methyl-1H-imidazo{4,5-bpyridin-6-yi)-3,5-dimethylisoxazole;
4-(1:(cyclopentylmethyl}-2-methyl-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-dimethylisoxazole;
4-(1-(cyclobutylmethyl)-2-m ethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisokazol-4-yl}-N-(pyridin-2-ylmethyl}-1H-imidazo[4,5-b]pyridin-2-
amine;
4-(1-benzyl-2-(pyrrolidin-1-yi}-1H-imidazo[4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
2-{{1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yi)amino)ethanol;
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[dlimidazoi-4-yl)azetidin-3-ol;
"1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yi)-4-nitro-1H-benzo[d}imidazol-2(3H)-one;
4-amino-1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl}-1H-henzo[dlimidazol-2(3H}-one;
(4-bromo-6-(3,5-dimethyiisoxazol-4-yl)-2-methyl-1H-benzo[d}imidazol-1-
yli}{phenyl)methanone;
1-benzyl-2-methyl-6-{5-methylisoxazol-4-yl}-1H-benzo[d}imidazol-4-amine;
1-{cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2(3H}-one;
1-{cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-blpyridin-2(3H})-one;
N-{1-benzyl-3-methyl-6-{1-methyl-1H-pyrazal-5-yi}-2-0x0-2,3-dihydro-1H-benzo[dlimidazal-
4-ylyacetamide;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(4-methoxybenzyl)-1H-imidazol4,5-b)pyridin-2-
amine;

1-benzyl-2-methyl-6-(1-methyl-1H-1,2,3-triazol-5-yl}- 1H-imidazo[4,5-bipyridine;
4—((1—benzyl-s-(s,.s—dimethylisoxazol-4—vl)~1H-imidazo[4,5—b]pyridin-2~yl)amino}cyclohexanol;
4-{1-{cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2-
yl)morpholine;
4-(2-{azetidin-1-y1)-1-{cyclopentylmethyl)-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-
dimethylisoxazole; .

4-(1-{cyclobutyl methyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2-
yl)morpholine;

4-{2-{azetidin-1-yl}-1-{cyclobutyimethyl)}-1H-imidazo{4,5-blpyridin-6-yi}-3,5-
dimethylisoxazole;

N1-({i-benzyl-6-(3,5-dimethylisoxa z0l-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)}-N2,N2-
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dimethylethane-1,2-diamine;
4-(1-benzyl-2-(piperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-dimethylisoxazole;

1-be nzyl-N—cycIopenty!—G-(3,5-dimethyliso’xazol~4-yt)-1H—imida'zo[4,5-b]pyridin-z-amine;
1~benzy!—6—(3_,5—dimethylisoxazof—4—yl)—N-(2-morpholinoethyl)—lH-imidazo[4,5-b]pyridin-2—
amine;.

1-benzyi-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo{4,5-blpyridin-2-amine;
3-{{{1-benzyl-6-(3,5-dimethylisoxazol-4-yl}- 1H-imidazo[4,5-b]pyridin-2-
yljaminomethyl}benzonitrile;
(R)-G;(3,S-dimethyﬁsoxazo{-4-yl)-1-(1-phenylethyl)-lH—imidazo[4,_5-b]pyridin42(3H)-one;
(S)-6-(3,5-dimethylisoxazol-4-yl})-1-(1-phenylethyl)-1H-imidazol4, 5-b]pyridin-2{3H}-one;
4-(1-benzyl-2-{tetrahydro-2H-pyran-4-yl}-1H-imidazo[4,5-b]pyridin-6-y1}-3,5-
dimethylisoxazole;
l-benzyl-s;(S,S—dimethylisoxazo!-4-y!)-N—methyl~1H-imidazo{4,5—b]pyridine~2-carboxamide :
1-{cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-N-(tetrahydro-2H-pyran-4-yl}-1H-
imidazol4,5-blpyridin-2-amine;
1-{cyclobutylmethyl)-6-{3,5-dimethylisoxazol-4-yl}-N-{tetrahydro-2H-pyran-4-yi)-1H-
imidazol4,5-blpyridin-2-amine

N'1-(1-benzyl-5—(3,5—d Imethylisoxazal-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)cyclohexane-1,4-
diamine;
1-benzyl-N-{cyciohexyimethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-bipyridin-2-
amineg;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(3-methoxypropyl}-1H-imidazo[4,5-b]pyridin-2-
aming;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-N-{oxetan-3-yl)-1H-imidazo{4,5-b]pyridin-2-amine;
6-{3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-2{3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(pyrazin-2-yimethyl}-1H-imidazo{4,5-b]pyridin-2-
amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-({tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
blpyridin-2-amine;
i-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(2-(4-methylpiperazin-1-yl)ethyl)-1H-imidazo[4,5-
b]pyridin-2-aming;
6-{3,5-dimethylisoxazol-4-yl}-1-{4-fluorobenzyl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-{4-chigrobenzyl}-6-(3,5-dimethylisoxazol-4-yl)-N-methy!l-1H-imidazo[4,5-h]pyridin-2-

amine;
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1-benzyl-N-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;

1-benzyl-6-{3,5-dimethylisoxazol-4-yi)-N-(1-methylpiperidin-4-yl}-1H-imidazo[4,5-b] pyridin-

2-amine;

A-{1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b)pyridin-6-yl)-3,5-dimethylisoxazole;

1-{{1-benzyl-6-(3,5-dimethylisoxazal-4-yl}-1 H-imidazo{4,5-b]pyridin-2-yl}amino)-2-

methyipropan-2-ol;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-N-(2-{pyrrolidin-1-yl)ethyl}-1H-imidazo[4,5-b]pyridin-
2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(2-{piperidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-
amine;

(R)-S—(3,5-dimethylIsoxazol-tl—yIM-nitro-l-(l-phenylethyl)-lH-benzo[d]imidazol—2(3H)-one;

4-(1-benzyl-7—.methoxy-Z—(triﬂuoromethyl)—lH-benzo{d]imidazol—G—.y_I)-3,5-dimethy!isoxazole;

1-benzyl-6-(3,5-dimethylisaxazol-4-yl)-N-{thiazal-2-ylmethyl)- 1H-imidazo[4,5-b)pyridin-2-
amine;

1-benzyl-6-(3,5-timethylisoxazol-4-yl)-1H-benzo[d)imidazole-2-carboximidamide;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d)imidazole-2-carboxamide;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-({1-methylpiperidin-4-yl)methyl)-1H-imidazo[4,5-
blpyridin-2-amine;

1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)- 1H-imidazo[4,5-blpyridin-2-yljazetidin-3-of;

4-(1-benzyl-2-{pyridin-4-yloxy}-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-yl}-1H-benzo[d]imidazol-2-amine;
3-{1-benzyl-1H-benzold]imidazol-6-yl}-4-ethyl-1H-1,2,4-triazol-5(4H}-one; and
stereoisomers; tautomers, pharmaceutically acceptable salts, and hydrates thereof is
provided. _

[0028e] in another aspect of the invention, a pharmaceutical composition comprising the

compounds as descibed herein, or a stereoisomer, tautomer, pharmaceutically acceptable

salt, or hydrate thereof, and a pharmaceutically acceptable carrier is provided.

{029} In another aspect of the invention, a pharmaceutical composition comprising a
compound of Formula la, Formula Ib, Formula fla, and/or formula b, or stereoisomer, tautomer,
pharmacéutically acceptable sakt, or hydrate thereof and one or more pharmaceutically acceptable
carriers, diluents or excipients is provided.

{030} In yet another aspect of the invention there Is provided a compound of Formula la,
Formula Ib, Formula lia, and/or Formula Hb, or a sterecisomer, tautomer, pharmaceutically

acceptable sait, or hydrate thereof, or a pharmaceutical composition comprising such compound, for
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use In therapy, in particular in the treatment of diseases or conditions for which a bromodomain
inhibitor is indicated.

[031} In yet another aspect of the invention there is provided a compound of Farmula la,
Formula Ib, Formula lla, and/or Formula lib, or a sterecisomer, tautomer, pharmaceutically
acceptable salt, or hydrate thereof in the manufacture of a medicament for the treatment of

diseases or conditions for which a bromodomain inhibitor is indicated.

DEFINITIONS

[032] As used in the present specification, the following words, phrases and symbols are
generally intended to have the meanings as.set forth below, except-to the extent that the context in
which they are used indicates otherwise. The following abbreviations and terms have the indicated
meanings throughout.

[033] As used herein, "cardiovascular disease® refers to diseases, disorders and
conditions of the heart and circulatory system that are mediated by BET inhibition. Exemplary
cardiovascular diseases, including cholesterol- or lipid-related disorders, include, but are not limited
to, acute coronary syndrome, angina, arteriosclerosis, atheroscierpsis, carotid atherosclerosis,
cerebrovascular disease, cerebral infarction, cangestive heart faflure, congenital heart disease,
coronary heart disease, coronary artery disease, coronary plague stabilization, dyslipidemias,

dyslipoproteinemias, endothelium dysfunctions, familial hypercholesterelemia, familial combined
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hyperlipidemia, hypoalphalipoproteinemia, hypertriglyceridemia, hyperbetalipoproteinemia,
hypercholesterolemia, hypertension, hyperlipidemia, intermittent claudication, ischemia, ischemia
reperfusion injury, ischemic heart diseases, cardiac ischemia, metabolic syndrome, multi-infarct
dementia, myocardial infarction, obesity, peripheral vascular disease, reperfusion injury, restenosis,
renal artery atherosclerosis, rheumatic heart disease, stroke, thrombotic disorder, transitory
ischemic attacks, and lipoprotein abnormalities associated with Alzheimer’s disease, obesity,
diabetes mellitus, syndrome X, impotence, multiple sclerosis, Parkinson’s disease, and inflammatory
diseases.

[034] As used herein, “inflammatory diseases” refers 1o diseases, disorders, and
conditions that are mediated by BET inhibition. Exemplary inflammatory diseases, include, but are
not limited to, arthritis, asthma, dermatitis, psoriasis, cystic fibrosis, post transplantation late and
chronic solid organ rejection, multiple sclerosis, systemic lupus erythematosus, inflammatory bowel
diseases, autoimmune diabetes, diabetic retinopathy, diabetic nephropathy, diabetic vasculopathy,
ocular inflammation, uveitis, rhinitis, ischemia-reperfusion injury, post-angioplasty restenasis,
chronic obstructive pulmonary disease (COPD), glomerulonephritis, Graves disease, gastreintestinal
allergies, conjunctivitis, atherosclerosis, coronary artery disease, angina, and small artery disease.

{635] As used herein, “cancer” refers to diseases, disorders, and conditions that are
mediated by BET inhibition. Exemplary cancers, include, but are not limited to, chronic lymphocytic
teukemia and multiple myeloma, follicular lymphoma, diffuse large B cell lymphoma with germinal
center phenotype, Burkitt's lymphoma, Hodgkin’s lymphoma, follicular lymphomas and activated,
anaplastic large cell lymphoma, neuroblastoma and primary neuroectodermal tumor,
rhabdomyosarcoma, prostate cancer, breast cancer, NMC (NUT-midline carcinoma), acute myeloid
feukemia (AML), acute B lymphoblastic leukemia {B-ALL), Burkitt's Lymphoma, B-cell lymphoma,
melanoma, mixed lineage leukemia, muitiple myeloma, pro-myelocytic leukemia (PML), non-
Hodgkin's lymphoma, neurcblastoma, medulloblastoma, lung carcinoma {NSCLC, SCLC), and colon
carcinoma.

[036] “Subject” refers to an animal, such as a mammal, that has been or will he the
object of treatment, observation, or experiment. The methods described herein may be useful for
both human therapy and veterinary applications. In one embodiment, the subject is a human.

{037} As used herein, "treatment” or "treating” refers to an amelioration of a disease or
disorder, or at least one discernible symptom thereof. In another embodiment, "treatment” or
“treating" refers to an amelioration of at least one measurable physical parameter, not necessarily
discernible by the patient. In yet another embodiment, "treatment” or "treating” refers to inhibiting

the progression of a disease or disorder, either physically, e.g., stabilization of a discernible
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sympiom, physiologically, e.g., stabilization of a physical parameter, or both. In yet another
embodiment, "treatment” or "treating” refers to delaying the onset of a disease or disorder. For
example, treating a cholesterol disorder may comprise decreasing blood cholesterol levels.

[038] As used herein, "prevention" or "preventing” refers to a reduction of the risk of
acquiring a given disease or disorder.

[039] A dash {”-") that is not between two letters or symbols is usad to indicate a point
of attachment for a substituent. For example, -CONH, is attached through the carbon atom.

16401 By “optional” or “optionally” is meant that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where the event or
circumstance occurs and instances in which is does not. For example, “optionally substituted aryl”
encompasses both “aryl” and “substituted aryl” as defined below. 1t will be understood by those
skilled in the art, with respect to any group containing one or more substituents, that such groups
are not intended to introduce any substitution or substitution patterns that are sterically impractical,
synthetically non-feasible and/or inherantly unstable.

f0a1] As used herein, the term “hydrate” refers to a crystal form with either a
stoichiometric or non-stoichiometric amount of water is incorporated into the crystal structure.

[042] The term “alkenyl” as used herein refers to an unsaturated straight or branched
hydrocarbon having at least one carbon-carbon double bond, such as a straight or branched group of
2-8 carbon atoms, referred to herein as {C,.Cplalkenyl. Exemplary alkenyl groups include, but are not
limited to, vinyl, allyl, butenyl, pentenvyl, hexenyl, butadienyl, pentadienyi, hexadienyl, 2-
ethythexenyl, 2-propyl-2-butenyl, and 4-(2-methyl-3-butene}-pentenyl.

{043] The term “alkoxy” as used herein refers to an alkyl group attached {0 an oxygen
{-O-alkyl-). “Alkoxy” groups also include an alkenyl group attached to an oxygen {"atkenyloxy”) or an
alkynyl group attached to an oxygen (“alkynyloxy”) groups. Exemplary alkoxy groups include, but are
not limited to, groups with an alkyl, atkenyl or alkyny! group of 1-8 carbon atoms, referred to herein
as {Cy.Cglatkoxy. Exemplary alkoxy groups include, but are not limited to methoxy and ethoxy.

[044] The term “alkyl” as usad herein refers to a saturated straight or branched
hydrocarbon, such as a straight or branched group of 1-8 carbon atoms, referred to herein as (C..
Cg)alkyl. Exemplary alkyl groups include, but are not limited to, methy), ethyl, propyl, isopropyl, 2-
methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2~
dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-
methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl,
butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl.
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[045] The term “alkynyl” as used herein refers to an unsaturated straight or branched
hydrocarbon having at least one carbon-carbon triple bond, such as a straight or branched group of
2-8 carbon atoms, referred to herein as {C,.Cglatkynyl. Exemplary alkynyl groups include, but are not
fimited to, ethynyl, propynyl, butynyl, pentyny), hexynyl, methyipropynyl, 4-methyl-1-butynyl, 4-
propyl-2-pentynyi, and 4-butyl-2-hexynyl.

{046] The term “amide” as used herein refers to the form -NR;C(O)(Rp)- or -C{O}NRyR,

wherein Ry, Ry and R, are each independently selected from alkyl, alkeny), alkynyl, aryl, arylalkyl,

cycloalkyl, haloalkyl, heteroaryl, heterocyclyl, and hydrogen. The amide can be attached to another

group through the carbon, the nitrogen, Ry, or R.. The amide also may be cyclic, for example Ry, and
R¢, may be joined to form a 3- to 8-membered ring, such as 5~ or 6-membered ring. The term

“amide” encompasses groups such as sulfonamide, urea, ureido, carbamate, carbamic acid, and
cyclic versions thereof. The term “amide” also encompasses an amide group attached to a carboxy
group, e.g., -amide-COOH or salts such as -amide-COONg, an amino group atteched 1o a carboxy
group {e.g., -amino-COOH or salts such as -amino-COONa).

[0477  The term “amine” or “amino” as used herein refers to the form -NR4Rg or
-N{R4)Rg-, where Rg and Rg are independently selected from alkyl, alkenyl, alkynyl, aryl, arylalkyl,

carbamaie, cycloalkyl, haloalkyl, hetaroaryl, heterocycle, and hydrogen. The amino can be attached
to the parent molecular group through the nitrogen. The amino also may be cydlic, for example any

two of Rq and Rp may be joined together or with the N to form a 3- to 12-membered ring (e.g.,

morpholino or piperidinyl). The term amino also includes the corresponding guaternary ammonium
sait of any amino group. Exemplary amino groups include alkylamino groups, wherein at least one of
Ry or Rg is an alkyl group. In some embodiments Rd and Re each may be optionally substituted with
hydroxyl, halogen, alkoxy, ester, or amino.

048] The term “aryl” as used herein refers to a mono-, bi-, or other multi-carbocyclic,
aromatic ring system. The aryl group can optionally be fused to one or more rings selected from
aryls, cycloalkyls, and heterocyclyls. The aryl groups of this present disclosure can be substituted
with groups selected from alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl,
carbamate, carboxy, cvano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryi,
heterocyclyl, hydroxyl, ketone, nitro, phosphate, suifide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide,
and thioketone. Exemplary aryl groups include, but are not limited to, phenyl, toly), anthracenyl,
fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo-fused carbocyclic moieties such as
5,6,7,8-tetrahydronaphthyl. Exemplary aryl groups also include, but are not limited to a monocyclic

aromatic ring system, wherein the ring comprises 6 carbon atoms, referred to herein as "{Cglaryl."
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foas] The term “arylalkyl” as used herein refers to an alkyl group having at least one aryl
substituent (e.g., -aryl-alkyl-). Exemplary arylalkyt groups include, but are not limited to, arylalkyls
having a monocyclic aromatic ring system, wherein the ring comprises 6 carbon atoms, referred to
herein as "{C)aryialkyl.”

{050} The term “carbamate” as used herein refers to the form —REOC(O)N(Rh)—,
-RgOC{OIN(RR)R;-, or -OC{O)NRpR;, wherein Ry Ry, and B; are each independently selected from

alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, hatoalky), heteroaryl, heterocyclyl, and hydrogen.
Exemplary carbamates include, but are not limited to, arylcarbamates or heteroaryl carbamates
{e.g., wherein at least one of Rg, Rhy and R; are independently selected from aryl or heteroaryl, such
as pyridine, pyridazine, pyrimidine, and pyrazine).

[051] The term “carbocycle” as used herein refers to an aryl or cycloalkyl group.

{052] The term “carboxy” as used herein refers to -COOH or its corresponding
carboxylate salts (e.g., -COONa). The term carboxy also includes “carboxycarbonyl,” e.g. a carboxy
group attached to a carbonyl group, e.g., -C{0)-COOH or salts, such as -C{0}-COUNa.

{0531 The term “cyano” as used heavein refers to -CN.

[054} The term “cycloalkoxy” as used herein refers to a cycloalkyl group attached to an
oxygen,

{055] The term “cycloalkyl” as used herein refers to a saturated or unsaturated cyclic,
bicyclic, or bridged bicyclic hydrocarhon group of 3-12 carbons, or 3-8 carbons, referred to herein as
"Ca-Cs)eycloalkyl,” derived from a cycloalkane. Exemplary cycloalkyl groups include, but are not
limited to, cyclohexanes, cyclohexenes, cyclopentanes, and cyclopentenes. Cycloalkyl groups may be
substituted with alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate,
carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl,
ketone, nitro, phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone.
Cycloalky! groups can be fused to other cycloalkyl saturated or unsaturated, aryl, or heterocyclyl
groups.

[056] The term “dicarboxylic acid” as used herein refers to a group containing at least
two carboxylic acid groups such as saturated and unsaturated hydrocarbon dicarboxylic acids and
salts thereof. Exemplary dicarooxylic acids include alkyl dicarboxylic acids. Dicarboxylic acids may be
substituted with alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate,
carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyciyi,
hydrogen, hydroxyl, ketone, nitro, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide
and thioketone, Dicarboxylic acids include, but are not limited to succinic acid, glutaric acid, adipic

acid, suberic acid, sebacic acid, azelaic acid, maleic acid, phthalic acid, aspartic acid, glutamic acid,
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malonic acid, fumaric acid, (+)/{-}-malic acid, {(+)/{-) tartaric acid, isophthalic acid, and terephthalic
acid. Dicarboxylic acids further include carboxylic acid derivatives thereof, such as anhydrides,
imides, hydrazides {for example, succinic anhydride and succinimide).

{057} The term “ester” refers to the structure -C{0}0-, —C(O)O-Rj_, -RkC(O)O—Rj_, or
-RiC{0)0-, where O is not bound to hydrogen, and Rjand Ry can independently be selacted from

alkony, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, cycloalkyl, ether, haloalkyl,

heteroaryl, and heterocyclyl. Ry can be a hydrogen, but Rj cannot be hydrogen. The ester may be
cyclic, for example the carbon atom and Rj, the oxygen atom and Ry, or Rj and Ry may be joined to

form a 3- to 12-membered ring. Exemplary esters include, but are not limited to, alkyl esters wherein
at least one of Rj or Rk is alkyl, such as -0-C{O}-alkyl, -C{0)}-0-alkyl-, and -alkyi-C(0)-0-alkyl-.
Exemplary esters also include aryl or heteoraryl esters, e.g. wherein at least one of Rjor Rk is a
heteroaryl group such as pyridine, pyridazine, pyrimidine and pyrazing, such as a nicotinate ester.

Exemplary esters also include reverse esters having the structure -RC{O}0-, where the oxygen is

bound to the parent molecule. Exemplary reverse esters include succinate, D-argininate, L-
argininate, L-lysinate and D-lysinate. Esters also include carboxylic acid anhydrides and acid halides.

[058] The terms "halo” or “halogen” as used herein referto F, Cl, Br, or .

[059] The term “haloalkyl” as used herein refers to an alkyl group substituted with one
or more halogen atoms. “Haloalkyls” alsa encompass alkenyl or alkynyl groups substituted with one
or more halogen atoms.

[0s0] The term “hetercaryl” as used hergin refers to a mono-, bi-, or multi-cyclic,
aromatic ring system containing one or more heteroatoms, for example 1-3 heteroatoms, such as
nitrogen, oxygen, and sulfur. Heteroaryls can be substituted with one or more substituents including
alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy, cyane,
cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, nitro,
phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. Heteroaryls can also
be fused to non-aromatic rings. lllustrative examples of heteroary] groups include, but are not
limited to, pyridinyl, pyridazinyl, pyrimidyl, pyrazyl, triazinyl, pyrrolyl, pyrazolyl, imidazolyl, {1,2,3}-
and (1,2,4)-triazolyl, pyrazinyl, pyrimidilyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, furyl, phenyl,
isoxazolyl, and oxazolyl. Exemplary heteroaryl groups include, but are not limited to, a monocyclic
aromatic ring, wherein the ring comprises 2-5 carbon atoms and 1-3 heteroatoms, referred to herein
as "{Cy-Cohetaroaryl”

joe1} The terms "heteracycle,” “heterocyclyl,” or “heterocyclic” as used hereinrefertoa
saturated or unsaturated 3-, 4-, 5-, 6- or 7-membered ring containing one, two, or three

heteroatoms independently selected from nitrogen, oxygen, and sulfur. Heterocycles can be
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aromatic {heteroaryls) or non-aromatic. Heterocycles can be substituted with one or more
substituents including atkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryi, arylalkyl, carbamate,
carboxy, cvano, cycloatkyi, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl,
ketone, nitro, phosphate, sulfide, sulfinyl, sulfonyl, sulfenic acid, sulfonamide and thioketone.
Heterocycles also include bicyclic, tricyclic, and tetracyclic groups in which any of the above
heterocyclic rings is fused to one or two rings independently selected from aryls, cycloalkyls, and
heterocycles, Exemplary heterocycles include acridinyl, benzimidazolyl, benzofuryi, benzothiazolyl,
benzaothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryi, dihydroindolyl, dihydropyranyl,
dihydrothienyl, dithiazolyl, furyl, homopiperidinyl, imidazolidinyl, imidazolinyl, imidazolyl, indolyl,
isoquinolyl, isothiazolidinyl, isothiazolyl, Isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyi,
oxazolidinyl, oxazolyl, piperazinyl, piperidinyl, pyranyl, pyrazolidinyl, pyrazinyl, pyrazolyl, pyrazolinyl,
pyridazinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolidiny], pyrrolidin-2-onyl, pyrrolinyl, pyrrolyl,
quinolinyl, quinoxaloyl, tetrahydrofuryl, tetrahydroisoquinolyl, tetrahydropyranyl,
tetrahydroquinolyl, tetrazolyl, thiadiazolyl, thiazolidinyl, thiazolyl, thienyl, thiomorpholinyl,
thiopyranyl, and triazolyl.

[062] The terms “hydroxy” and “hydroxyl” as used herein refer to -OH.

[063] The term “hydroxyalky!” as used herein refers to a hydroxy attached to an alkyl
group.

{o64] The term “hydroxyaryl” as used herein refers to a hydroxy attached to an aryl
groug.

[665] The term “ketone” as used herein refers to the structure -C{O)-Rn {such as acetyl,

-C{O)CH3) or -R,.C{O)-Ry.. The ketone can be attached to another group through Ry, or Rg. Ry or Ry
can be alkyl, alkenyl, alkyny), cycloalkyl, heterocyclyl or aryl, or Ry, or Ry can be joined to form a 3- to

i2-membered ring.

[0586] The term “monocester” as used herein refers to an analogue of a dicarboxylic acid
wherein one of the carboxylic acids is functionalized as an ester and the other carboxylic acid is a
free carboxylic acid or salt of a carboxylic acid. Examples of monoesters include, but are not limited
in, to monoesters of succinic acid, glutaric acid, adipic acid, suberic acid, sebacic acid, azelaic acid,
oxalic and maleic acid.

{067} The term “phenyl” as used herein refers 1o a 6-membered carbocyclic aromatic
ring. The phenyl group can also be fused to a cyclohexane or cyclopentane ving. Phenyl can be
substituted with one or more substituents including alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide,

amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl,
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heteroaryl, heterocyclyl, hydroxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, suifonic acid,
sulfonamide and thicketone.

[068] The term “thioalkyl” as used herein refers to an alkyl group attached to a sulfur
{-S-alkyl-},

[068] “Afkyl,” “alkenyl,” “alkynyi”, “alkoxy”, “amino” and “amide” groups can be
optionally substituted with or interrupted by or branched with at least one group selecied from
alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carbonyl, carboxy,
cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone,
phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide, thioketone, ureido and N, The
substituents may be branched to form a substituted or unsubstituted heterocycle or cycloalkyl.

[070] As used herein, a suitable substitution on an optionally substituted substituent
refers to a group that does not nullify the synthetic or pharmaceutical utility of the compounds of
the present disclosure or the intermediates useful for preparing them. Examples of suitable
substitutions include, but are not limited to: Cya alkyl, alkenvi or alkynyl; Cy g aryl, Co5 heteroaryl; Cyy
cycloalkyl; C, 5 alkoxy; Cs aryloxy; -CN; -OH; oxo; halo, carboxy; amine, such as -NH({Cy.s alkyl), -N{C..¢
alkyl)y, -NH{Cglaryl}, or -N({Cs)aryl)y; formyl; ketones, such as -CO{C,.¢ alkyl), -CO{{Csaryl] esters,
such as -C0,(Cy.g alkyl) and -CO; (Cs aryl). One of skill in art can readily choose a suitable substitution
based on the stability and pharmacological and synthetic activity of the compound of the present
disclosure.

{071] The term “pharmaceutically acceptable carrier” as used herein refers to any and
all solvents, dispersion media, coatings, isotonic and absorption delaying agents, and the like, that
are compatible with pharmaceutical administration. The use of such media and agents for
pharmaceuticatly active substances is well known in the art. The compositions may also contain
other active compounds providing supplemental, additional, or enhanced therapeutic functions.

[072] The term “pharmaceutically acceptable composition” as used herein refersto a
composition comprising at least one compound as disclosed herein formulated together with one or
more pharmaceutically acceptable carriers.

[073] The term “pharmaceutically acceptable prodrugs” as used herein represents those
prodrugs of the compounds of the present disclosure that are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response, commensurate with a reasonable benefit / risk ratio, and
effective for their intended use, as well as the 2witterionic forms, where possible, of the compounds
of the present disclosure. A discussion is provided in Higuchi et ol., “Prodrugs as Novel Delivery

Systerns,” ACS Symposium Series, Vol. 14, and in Roche, E.B., ed. Bioreversible Carriers in Drug

24



WO 2015/002754 PCT/US2014/043423

Design, American Pharmaceutical Association and Pergamon Press, 1987, both of which are
incorporated herein by reference,

{074] The term "pharmaceutically acceptable salt{s)" refers to salts of acidic or basic
groups that may be present in compounds used in the present compositions. Compounds included in
the present compositions that are basic in nature are capable of forming a wide variety of salts with
various inorganic and organic acids. The acids that may be used to prepare pharmaceutically
acceptable acid addition salts of such basic compounds are those that form non-toxic acid addition
salts, i.e., salts containing pharmacologically acceptable anions, including but not limited to sulfate,
citrate, matate, acetate, oxalate, chloride, bromide, iodide, nitrate, sulfate, bisulfate, phosphate,
acid phosphate, isonicotinate, acetate, lactate, salicylate, citrate, tartrate, oleate, tannate,
pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate,
glucaronate, saccharate, formate, benzoate, glutamate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesuifonate and pamoate (i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)) salts. Compounds included in the present compositions that include an amino moiety
may form pharmaceutically acceptable salis with various amino acids, in addition to the acids
mentioned above. Compounds included in the present compositions, that are acidic in nature are
capable of forming base salts with various pharmacologically acceptable cations. Examples of such
salts include alkali metal or alkaline earth metal salts and, particulariy, calcium, magnesium, sodium,
{ithium, zinc, potassium, and iron salts.

[075] The compounds of the disclosure may contain one or more chiral centers and/or
double bonds and, therefore, exist as stereoisomaers, such as geometric isomers, enantiomers or
diastereomers. The term “sterecisomers” when used herein consist of all geometric isomers,
enantiomers or diastereomers, These compounds may be designated by the symbois “R” or “S,”
depending on the configuration of substituents around the stereogenic carbon atom. The present
disclosure encompasses various sterecisomers of these compounds and mixtures thereof.
Sterenisomers include enantiomers and diastereomers. Mixtures of enantiomers or diastereomers
may be designated “{£}” in nomenclature, but the skilled artisan will recognize that a structure may
denote a chiral center implicitly.

(076} ndividual stereoisomers of compounds of the present disclosure can be prepared
synthetically from commerciaily available starting materials that contain asymmoetric or stereogenic
centers, or by preparation of racemic mixtures followed by resolution methods well known to those
of ordinary skill in the art. These methods of resolution are exemplified by (1) attachment of a
mixture of enantiomers to a chiral auxiliary, separation of the resulting mixture of diastereomers by

recrystallization or chromatography and liberation of the optically pure product from the auxiliary,
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{2) salt formation employing an optically active resolving agent, or (3) direct separation of the
mixture of optical enantiomers on chiral chromatographic columns, Sterecisomeric mixtures can
also be resolved into their component stereoisomers by well-known methods, such as chiral-phase
gas chromatography, chiral-phase high performance liguid chromatography, crystallizing the
compound as a chiral salt complex, or crystallizing the compound in a chiral solvent. Stereoisomers
can also be obtained from stereomerically-pure intermediates, reagents, and catalysts by well-
known asyntmetric synthetic methods.

{0771 Geometric isomers can also exist in the compounds of the present disclosure. The
present disclosure encompasses the various geometric isomears and mixtures thereof resulting from
the arrangement of substituents around a carbon-carbon double bond or arrangement of
substituents around a carbocyclic ring. Substituents around a carbon-carbon double bond are
designated as being in the “Z” or “E” configuration wherein the terms “Z” and “E” are used in
accordance with IUPAC standards. Unless gtherwise specified, structures depicting double bonds
encompass hoth the F and Z isomers.

[078]) Substituents around a carbon-carbon double bond alternatively can be referred to
as “cis” or “trans,” where “cis” represents substituents on the same side of the double bond and
“trans” representis substituents on opposite sides of the double bond. The arrangements of
substituents around a carbocyclic ring are designated as “cis” or “trans.” The term “cis” represents
substituents on the same side of the plane of the ring and the term “trans” represents substituents
on opposite sides of the plane of the ring. Mixtures of compounds wherein the substituents are
disposed on both the same and opposite sides of plane of the ring are designated “cis/trans.”

f078} The compounds disclosed herein may exist as tautomers and both tautomeric
forms are intended to be encompassed by the scope of the present disclosure, even though only one
fautomeric structure is depicted.

EXEMPLARY EMBODIMENTS OF THE INVENTION

[080] The invention provides compounds and pharmaceutical composition comprising one

or more of those compounds wherein the structure of the compound is defined by Formula la,

Formula th, Formula lla, and/or Formula lb:

/VV: 1@{2 "\{1 \N.i
TN . AN
/R:l , sz ‘?‘v‘)‘ }3) } “‘_,“01 ,-“"\(.( B\:}}'D}
\< \A' '*:WT / \;\!\ VV1 A S TA \\-":\f
18 v \ \ W ¢ e ¢ '\\ d T
8 aaan )
x w;(g,) Dy _YM g‘\ \p, ] <,
3 ﬂ\ ’ g \\ S ) X 7
" ..,:a% Rf«s Rq
Formula la Formula ib Formula lla Formula lib

or is a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,
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wherein;

A is selected from optionally substituted 5- or-6 membered monocyclic heterocycles fused

toring B,
2,
. «f"}% %
with the proviso that A cannot be substituted or unsubstituted [v S A .
%
&y
{ %
Noad

B is a six-membered aromatic carbocycle or heterocycle;

Y is selected from N and C;

W, is selected from N and CRy;

W, is selected from N and CRy;

W; is selected frorﬁ N and CRy;

W, and W, if present, are independently selected from N, CH, and C;

W, W, and W3 may be the same or different from each other;

Xis selected from -NH-, ~CHj;-, ~-CH,CHy-, -CH,CH3CH -, -CH,CH,O-, -CH,CHNH-, -CHCH,S-, -
C{O)-, -ClO)CH,-, -C{O)CH,CH,-, -CHLC(0)-, ~CH,CHLC{O)-, -C{O)NH-, ~C(0)O-, -C{O)S-, -C{O)NHCH,-,
-C{O)OCH,-, -C{0O)}SCH,~, -CH{OH}-, and —CH{CH;)- where one or more hydrogen may independently
he replaced with deuterium, hydroxymethyl, halogen, -CF;, ketone, and where S may be oxidized to
sulfoxide or sulfone;

Ra is selected from 3-7 memberad carbocycles and heterocycles;

D, is selected from 5-membered monocyclic heterocycles, where By is attached to the B ring
via a carbon atom that is part of a doublebond within the D, ring.

R, and R, are independently selected from hydrogen, deuterium, alkyl, -OH, -NH,, -thicalkyl,
alkoxy, ketone, ester, carboxylic acid, urea, carbamate, amino, amide, halogen, sulfone, sulfoxide,
sulfide, sulfonamide, and —CN;

R, is selected from hydrogen, -NH,, -CN, -N3, halogen, deuterium, -NO,, -OMe, -OFEt, -
NHC{O)Me, NHSO,Me, cylcoaming, cycloamido, -OH, -S0,Me, -5S0,Et, -CH,NH;, -C{O}NH,, and -
C{O)oMe;
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with the proviseo that if Ry is hydrogen and A is a 5-membered ring, then D, cannot he

Mo

L s

§: ...... {'; N::S\
& ‘\‘s,“
: 0
N

N
and with the proviso thatif Dy is 7 and R, and R; are hydrogen and R, is ~OMe, then

<! . ~’.-“s\
2 Y TR

the A-B bicyclic ring is not e S ‘;i

1

SPAEOIS

angd with the proviso that if if Dy is
A-B bicydlic ring is not

falls
A

unless the B ring is substituted;

and with the proviso that if each of Ry, Ry, Ry are hydrogen, then the A-B bicyclic ring is not

"N

i,
e,
‘~.....m/

28



WO 2015/002754 PCT/US2014/043423

{081] in some embodiments, the A ring a compound of any one of Formula la, ib, lHa, or
fib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is optionally
substituted with Z, wherein Z is selected from hydrogen, deuteriumn, -NH,;, amino {such as —NH(C,-
Co), “N{C-Cs)y, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle{C,-Cs), -NHcarbocycle(Cs-Cs)), alkyi{Cy-Cs).

thioalkyl{C;-Ce), atkenyl{Cy-Cg), and alkoxy{C,-Ce). In some embodiments, Z is selected from

-Me, -CFs, -Bt, CHyCH,0-, CF3CHy-, -SMe, -SOMe, -S0,Me, -CN,
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{082] In some embodiments, compounds of any one of Formula I3, Ib, lla, or llb or

stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, are selected from

w

R 3 R

X X X X
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NoH N N i N !
N7 N Nr? NS NG M

H H

U
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§N PN

which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH,, amino {such as NH{C,-Cs), carbacycle {C-Cs)y, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(Co-
Cg), -NHcarbocycle{Cy-Cg)), heterocycle{C,-Ce), carbocycle{C,-Cs), halogen, -CN, -OH, -CF;, alkyl{C~Cs),
thioalkyl{C,-Cq), atkenvl{C,-Cg}, and alkoxy{Ci-Ce); wherein X, R., and D, are as defined for any
embodiment disclosed herein.

[083] In some embodiments, the compounds of any one of Formula {a, Ib, lla, or lib or

sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, are selected from

o,

¢ R
R L4
X A
H y
'}\}.}.\‘ X Dl I’QT/Q§ P
{ O ]
N [ PO
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which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH,, amine {such as ~NH{Cy-Cs), -N(C1-Cs)y, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle{C,-C), -
NHcarbocycle{C,s-Cs), heterocyclelCy-Cs), carbocycle{Cs-Cs), halogen, -CN, -OH, -CF;, alkyl{C-Cq),
thioalkyl{Ci-Cs}, alkenyl{C;-Cg), and altkoxy{Cs-Cs) ; wherein X, Ry, and D, are as defined for any
embodiment disclosed herein.

o84} In some embodiments, the compounds of any one of Formula 13, Ib, lla, or b or

stereoisomer, tautomer, pharmaceutically accepiable salt, or hydrate thereof, are selected from

which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH,, amine (such as ~NH{C-Cs), -N{C4-Cs),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle{Cs-Cg), -
NHcarbocycle{Cs-Cg)), heterocycle(C,-Cg), carbocycle{C,s-Ce), halogen, -CN, -OH, -CF;, alkyl{Cy-Cq),
thicalkyl{C,-Cs), alkeny}{C,-Ce), and alkoxy{C,-Cg); wherein X, Ry, and D, are as defined for any
embodiment disclosed herein.

[085] in some embodiments, compounds of any one of Formula i3, ih, lia, or lib or

stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, are selected from

Fa
X
Necay g 21 N {,Dl

which may be optionally substitutad with groups independently selected from hydrogen, deuterium,
-NH,, amino {such as —-NH{C,-Cs}, -N{C1-Cs)a, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(Cs-Cg), -
NHcarbocycle(C,-Cg)), heterocycle{C,-Cs), carbocycle{Cqs-Cy), halogen, -CN, -OH, -CF3, alkyl{Cy-Cg),
thioalkyl{Cy-Ce), alkenyl{Cy-Cq), and alkoxy{Cs-Ce); wherein the definition of X, Ry, and Dy are as

defined for any embodiment disclosed herein.
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[086] in some embodiments, corapounds of any one of Formula la, 1b, lla, or b or

sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selecied from

- R4 P }.{ 4 R 4 ’ Ii
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wherein Z is selectad from hydrogen, deuterium, -NH,, amino {such as ~NH{C1-Cs), -N{C5-Cs)a,
-NHPh, -NHBn, -NHpyridyl, -NHheterocycle{C,-Cs), -NHearbocycle(Cy-Ce)), alikyliC-Ce), thioalkyl{C;-
Cq), alkenyl{C4-Cg), and alkoxy{Cy-Cs); carboxyl;

AN
Ip

~

vy
X

Dy is Yoo

ANy

A is selected from —CHy- and ~CH{CH;)-; and

R, Is a phenyl ring optionally substituted with groups independently selected with one or
more groups independently selected from deuterium, alkyl(Ci-Cy), alkoxy{Cs-C,), halogen, -CF;, CN,
and -thioalkyl{Cy-Cs), wherein each alkyl, alkoxy, and thioalkyl may be optionally substituted with £,
Cl, or Br.

[087] In certain embodiments, R; is a phenyl ring is optionally substituted with one or
more alkyl{C,-C,) selected from methyl, ethyl, propyl, isopropyl, and butyl; alkoxy(C;-C,), selected
from methoxy, ethoxy, and isopropoxy; halogen selected from F and Cl; and thioalkyl{Cy-C,) selected
from —~SMe, -SEt, -SPr, and —Sbu.

{oag] in some embodiments, the A-B bicyelic ving in the compound of any cne of
Formula la, ib, lia, or iib or stereoisomer, tautomer, pharmaceutically acceptable sali, or hydrate

thereof, is selected from

_RA ’}{‘;
i NS New "y Dy
2k ] 2= |l ,]
. \._:.‘.,--‘ N E \,N =

L]

wherein Z is selected from hydrogen, deuterium, -NH,, amino {such as —NH{C;-Cs), -N{C3-Cs)y, -NHPh,
-NHB8n, -NHpyridyl, -NHheterocycle{Cs-Cs), -NHcarbocycle{Co-Ce)), alkyl{Cy-Cg), thioalkyl{C,~Cs),
alkenyH{Ci-Cg), and alkoxy{C;-Cs).
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{o89] In some ambodiments, the A-B bicyclic ring in the cormpound of any one of

Formula la, Formula tb, Formula lla, and Formula b or sterecisomer, tautomer, pharmaceutically

acceptable salt, or hydrate thereof, is selected from

ArPSct
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haniake

-pe A
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[090] In some embodiments, the A-B bicyclic ring in the compound of any one of
Formula la, Formula tb, Formula Ha, and Formula lib or stereoisomer, tautomer, pharmaceutically

acceptable salt, or hydrate thereof, is selected from, but not limited to

i

]

S

e l-x\\;

“(:}{g\_\..f\r o N

which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-MH,, amino {such as ~NH(C;-Cs), -N{C;-Cs),, -NHPh, -NHBn, -NHpyridyl, -Nitheterocycle{C,-Cy), -
NHcarbocycle{Cs-C,)}, heterocycle(C,-C;), carbooycle{C,-C5), halogen, -CN, -OH, -CF;, sulfone,
sulfoxide, alkyl{Cy-Cs), thioalkyl{Cy-Cs), Alkenyl{C+-Cg), alkoxy{Ci-Cs), ketone{Cs-Cg), ester, urea,

carboxylic acid, carbamate, amide(C;-Cg), oxo, and thio-oxo,
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[o91} In some embodiments of any of Formula la, Formula ib, Formula lia, and Formula

ilb, or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, the A-B bicyclic

ring, is selected from

which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH;, amino (such as ~NH{C,-Cs), -N{C;-Cs),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(Ca-Cy), -
NHcarbocycle{C4-C)), heterocycle(Cy-Cy), carbocyeie(Cys-Cy), halogen, -CN, -OH, -CF;, sulfone,
sulfoxide, alkyl{Cy-Cg), thioalkyl{Cy-Ce), Alkenyl{Cy-Cs), atkoxyl{Ci-Ce}, ketone{Cy-Ce), ester, urea,
carboxylic acid, carbamate, amide(C;-C¢), oxo, and thio-oxo.

joe2] In some embodiments, the A-B bicyclic ring in the compound of any one of
Formula la, Formula Ib, Formula lla, and Formula Ilb or stereaisomer, tautomer, pharmacautically

acceptable salt, or hydrate thereof, is selected from
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which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH;, amino (such as —=NH{C;-Cs), -N{C1-Cs)z, -NHPh, ~-NHBn, -NHpyridyl, -NHheterocycle(Cs-Cy), -
NHcarbocyele{Cy-C5)), heterocycle{C,-Cy), carboceycle{Cy-Cy), halogen, -CN, -OH, -CF;, sulfone,
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sulfoxide, alkyl{C;-Cq), thicalkyl{Cy-Cs), Alkenyl{C-Cg), alkoxy{Cr-Ce}, ketone(Cy-Cg), ester, ures,
carboxylic acid, carbamate, amide{C,-C¢), oxo, and thio-oxo.

[093] in some embodiments, the A-B bicyclic ring in the compound of any one of
Formula la, Formula Ib, Formula Ila, and Formula b or sterecisomer, tautomer, pharmaceutically

acceptable salt, or hydrate thereof, is selected from

§ A
§ N

& .
A 3

which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH;, amino {such as ~NH{C;-Cs}, -N{C-Cs)y, -NHPh, -NHBn, -NHpyridyi, -NBheterocycle(Cy-Cy), -
NHcarhocycle{C4-Cy)), heterocycle{Cs-Cy), carboeycle|C4-Cy), halogen, -CN, -OH, -CF;, sulfone,
sulfoxide, sutfonamide, alkyl{Cy-Cg), thioalkyl{C;-Cg), alkenyl{Cy-Cs), alkoxylC,-Cs), ketone{Cy-Cg),
ester, urea, carboxylic acid, carbamate, amide{C;-Cq), 0x0, and thio-oxo.

{094] in some embodiments, the A-B bicyclic ring in the compound of any ona of

Formula la, Formula lb, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceuticatly

acceptable salt, or hydrate thereof, is selected from N & . TN and
:‘a‘kﬁ‘:\:‘fa« '_ §
s Ry of
o={ | j ’
-t §\:§
K wihich may be optionally substituted with groups independently selected from

hydrogen, deuterium, -NH,, amino {such as —NH{C;-Cs}, -N{Cy-Cs),, -NHPh, -NHBn, -NHpyridyi, -
NHheterocycle{Cqs-Cy), -NHcarbocycle{Ci-C))), heterocycle{Cs-C;), carbocycle(Cy-Cy), halogen, -CN, -
OH, -CFy, sulfone, sulfoxide, sulfonamide, alkyl{C,-Cg), thioalkyl{C,-Cq), alkenyl{C1-Cq), altkoxy{Cy-Cs),
ketone({Cy-Cg), ester, urea, carboxylic acid, carhamate, amide(Ci-Cg), oxo, and thio-oxe.

[695] In some embodiments, the A ring in the compeund of any one of Formula la,
Formula b, Formula Ha, and Formula Hb or stereoisomer, tautomer, pharmaceutically acceptable
salt, or hydrate thereof, is selected from 5-membered heterocycles fused to the B ring.

[056] In some embodiments, ¥ in the compound of any one of Formula I, Formula ib,
Formula Ha, and Formula b or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, is nitrogen,
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[087] in some embodiments, Dy in the compound of any one of Formula |, Formula ia, or
Formula It or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,is

selected from an 5-membered monocyctic heterocycie, such as, but not limited to:
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which is optionally substituted with hydrogen, deuterium, alkyl{C;-Ci){such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy{C,-Cy) (such as methoxy, ethoxy, isopropoxy), amino (such as —NH,, -NHMe,
-NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC{O)NHalkyl), halogen (such as £, C1), amide
{such as -NHC(O)Me, -NHC{O)Et, -C{O)NHMe, -C{O)INEL,, -C(O)NiPr), -CF,, CN, -N;, ketone {C-Ca)
(such as acetyl, -C{O)Et, -C{O)Pr), -S{O)AlkyNC,i-C,) {such as -S{0)Me, -S{O)EL), -50.alkyl{C;-Cy) {such
as ~50,Me, -SO,Et, -SO,Pr}, -thicalkyl{C1-C4} (such as ~SMe, -SEt, -SPr, -SBu), -COOH, and/or ester
{such as ~C{O)OMe, -C(O)OEt, -C{0)0OBu), each of which may be optionally substituted with
hydrogen, F, Ci, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

{098} In some embodiments, D, in the compound of any one of Formula Ia, Ib, ila, or lib
or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is a monocyclic
heterocycle optionally substituted with hydrogen, deuterium, allyl{C,-Cy){such as methyl, ethyl,
propyl, isopropyl, butyl), alkoxy(C;-C,) {such as methoxy, ethoxy, isopropoxy}, amino {such as —NH,, -
NHMe, -NHEL, -NHiPr, -NHBu -NMe,, NMeaEi, -NEt,, -NEtBu, ~-NHC({O)}NHalkyl}, halogen (such as F, Cl),
amide {such as -NHC{O}Me, -NHC(Q)Et, -C{O)NHMe, -C{O)NEL,, -C{O}NiPr), -CF;, CN, -N3, ketone {Cy-
C4) {such as acetyl, -C{O)EL, -C{O)Pr), -S{O)Alkyl{C1-C4) {such as -S{0)Me, ~-S{O)Et), -SO,alkyl{C;-Cy)
{such as ~S0,Me, -SO;Et, -SO,Pr), -thioalkyl{C;-Cs) {such as ~SMe, -SEt, -SPr, -SBu), -COOH, and/or
ester {such as —C{O)OMe, -C(O)OE1, -C{O)0Bu), each of which may be optionally substituted with
hydragen, F, Ci, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thic-oxo.

[099] In some embadiments, By in the compound of any one of Formula la, Formula b,
Formula lla, and Formula Hib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from a 5-membered monocyclic heterocycle containing one oxygen and one or
two nitrogens, where the heterocycle is connected to the rest of the molecule via a carbon-carban

bond, and which is optionaily substituted with hydrogen, deuterium, alkyl{C,-C,){such as methy,
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ethyl, propyl, isopropyl, butyt}, alkoxy{C;-C,) {such as methoxy, ethoxy, isopropoxy), amine {such as —
NH,, -NHMe, -NHEL, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC{O)}NHalkyl), halogen (such as
F, Cl), amide {such as -NHC{O}Me, -NHC(O}Et, -C{O)NHMae, -C{O)NEL,, -C{O)NIPr), -CF5, CN, -N3,
ketone {C;-C,} (such as acetyl, -C(O)Et, -C{O)Pr), -S{O)AlkyH{C,-Cs) {such as -S{0O)}Me, -3{0)EL), -
50,alkyl{C,-C,) (such as -SO,Me, -50,Et, -S0,Pr), -thioalkyl{C,-C;) (such as ~SMe, -SFt, -5Pr, -5Bu), -
COOH, and/or ester (such as ~C{O)}OMe, -C{O)OEt, -C{0)0Bu), each of which may be optionally
substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thic-oxo.

[0100] In some embodiments, B, in the comipound of any one of Formula la, Formula b,
Formula lla, and Formula Hb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is an isoxazole optionally substituted with hydrogen, deuterium, alky{C,-C,){such as methyl,
ethyl, propyl, isopropyl, butyl), alkoxy(C,-C,) {such as methoxy, ethoxy, isopropoxy), amino {such as -
NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMekEt, -NEt,, -NELBu, -NHC{O}NHalkyl}, halogen (such as
F, Cl), amide (such as -NHC{O)Me, -NHC({O}EL, -C(O}NHMe, -C(O}NEL,, -C{ONIPr), -CFa, CN, -Na,
ketone {C;-Cq) {such as acetyl, -C{O)Et, ~-C{O)Pr), -S{O)Alkyl{Ci-Cs) (such as -S{O}Me, -S(O)Et), -
SQalkyi{Ci-C,) {such as —SO;Me, -SO;E¢, -50,Pr}, -thioalkyl(C-Cy) (such as ~SMe, -SEt, -SPr, -SBu), -
COOH, and/or ester (such as ~C{O)OMe, -C{O)OEL, -C{0O}OBu), each of which may be optionaily
substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0101] In some embodiments, I in the compound of any one of Formula ia, Formula Ib,
Formufa fla, and Formula itb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from an 5-membered monocyclic heterocycle, which is optionally substituted
with hydrogen, deuterium, Altkyl{C1-C4), {such as methyl, ethyl, propyl), each of which may be
optionally substituted with hydrogen, -OH, -F, and —~NH2.

[0102] In some embodiments, [} in the compound of any one of Formula la, Formula 1b,
Formula lla, and Formula llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from a 5-membered monocyclic heterocycle containing one oxygen and one or
two nitrogens, where the heterocycle is connected to the rest of the molecule via a carbon-carbon
bond, and which is optionally substituted with hydrogen, deuterium, Alkyl{C;-Cy),(such as methyl,
ethyl, propyl), each of which may be optionally substituted with hydrogen, -OH, -F, and ~NH;.

{9103}  Insome embodiments, D, in the compound of any one of Formuia la, Formula ib,
Formula Ha, and Formula ilb or steresisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is an isoxazole or pyrazole optionally substituted with hydrogen, deuterium, AlkyH{Cy-

Ca) (such as methyl, ethyl, propyl), each of which may be optionally substituted with hydrogen, -OH,
-F, and ~NH,.
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{0104] In some embodiments, Dy in the compound of any one of Formula la, Formula ib,
Formula 112, and Formula Iib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof is

[0105]  In some embodiments, D, in the compound of any one of Formula Ia, Formula 1b,
Formula fla, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof is In some embodiments, Dy in the compound of Formula Ia, Formula 1b, Formula lla, and

Formula Itb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is

~
j::JN\

T

£

[0106]  In some embodiments, W, in the compound of any one of Formula Ia, Formula Ib,
Formula ifa, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof is CR,.

[0107]  In some embodiments, W, in the compound of any one of Formuia I, Formula ib,
Formula la, and Formula ilb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof is CR,.

[0108]  Insome embodiments, at least one of W, and W, in the compound of any one of
Formula {a, Formula tb, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutically
acceptabie salt, or hydrate thereof, is nitrogen.

[0109] In some embodiments, W, in the compound of any one of Formula 1a, Formula 1b,
Formula Ha, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, is CH.

[0110] In some embodiments, W, in the compound of any one of Formula a, Formula b,
Formula Ila, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, is CR,, where R, is selected from hydrogen, deuterium, -OH, -NH,, methyl, halogen, and -CN.

[0111] In some embodiments, W, in the compound of any one of Formula Ia, Formula Ib,
Formula lia, and Formula tlb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, is CH.

{0112]  Insome embodiments, W, and Ws in the compound of any one of Formula g,
Formula Ib, Formula lia, and Formula 1ib or sterecisomer, tautomer, pharmaceutically acceptable

salt, or hydrate thereof are carbon.
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[0113]  In some embodiments, at least one of Wyand Wy in the compound of any one of
Formula ia, Formuda Ib, Formula lla, and Formula Hb or sterecisomer, tautomer, pharmaceutically
acceptable salt, or hydrate thereof, is nitrogen.

[0114] In some embodiments, W; in the compound of any one of Formula la, Formula b,
Farmula Hla, and Formula Iib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is nitrogen.

[0115] In some embodiments, Wy in the compound of any one of Formula Ia, Formula ib,
Formula ifa, and Formula {lb or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof is CRy, where Rs is selected from hydrogen, -NH,, and halogen.

[0118] in some embodiments, R; in the compound of any one of Formula la, Formula 1b,
Formula la, and Formula Hb or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof is selectad from hydrogen and ~-NH,.

{01177  In some embodiments, Rz in the compound of any one of Formula Ia, Formula Ib,
Farmula a, and Formula Bib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is —~NH,.

[0118] Insome embodiments, X in the compound of any one of Formula |, Formula la, or
Formula I or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is -
selected from =CH,-, -CH;CHy-, -CH.CH,CHy-, -CHLCHL O, -CH,CH,NH-, -CH,CH,S-, -ClO)-, ~C{O)NH-, -
Cl0}0-, -C(O)S-, where one or more hydrogen may independently be replaced with deuterium,
halogen, and where S may be oxidized to sulfoxide or suifone.

[0118]  In some embodiments, X in the compound of any one of Formula ), Formula la, or
Formula !l or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is
selected from —CH,- and ~C{O}-.

(04201  in some embodiments, X is selected from —CH,-, -CH{CH3)-, -CH{OH)-, -NH-
,CH,CH,-, where one or more hydrogen may independently be replaced with deuterium or halogen.

[0121] Insome embodiments, X is selected from ~CH,-, CH(CH;)-, and ~NH-, where ong or
more hydrogen may independently be replaced with deuterium or halogen,

{0122] Insome embodiments, X is selected from ~CHy-, - CH{CHa)-, where one or more
hydrogen may independently be replaced with deuterivm or halogen.

[0123] In some embodiments, X in the compound of any one of Formula {a, Formula ib,
Formula Ha, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is—CHy-.

{0124]  In some embodiments, B, in the compound of any one of Formula 1a, Formula Ib,

Formula Ha, and Formula 1ib or sterecisomer, tautomer, pharmaceutically acceptable sait, or hydrate
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thereof, is selected from hydrogen, deuterium, alkyl, -OH, -NH,, -thioalkyl, alkoxy, ketone, ester,
carboxylic acid, urea, carbamate, aming, amide, halogen, carbocycle, heterocycle, sulfone, sulfoxide,
sulfide, sulfonamide, and and ~CN.

[0225] insome embodiments, R, in the compound of any one of Formula la, Formula tb,
Formula lla, and Formula b or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from hydrogen, deuterium, alkyl, -OH, -NH,, -thioalkyl, alkoxy, ketone, ester,
carboxylic acid, urea, carbamate, amino, amide, halogen, carbocycle, heterocycle, sulfone, sulfoxide,
sulfide, sulfonamide, and and ~CN.

[0126]  In some embodiments, Ry and R, in the compound of any one of Formula |,
Formula ta, or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof are
independently selected from hydrogen, deuterium, alkyl, -NH,, -thioalkyl, alkoxy, amino, amide,
halogen, carhocycle, heterocycle, and ~CN.

{0127] In some embodiments, Ry and R; in the compound of any one of Formula la,
Formula Ib, Formula ila, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable
sali, or hydrate thereof, are independently selected from hydrogen, deuterium, alkyl{Ci-Cg}, -NH,, -
thioalkyl{C;-Cs), alkoxy({Ci-Cg), amino, and amide.

[0328] Insome embodiments, Ry and R, are hydrogen.

[3129]  In some embodiments, at least one of Ry, Ry, and R; in the compound of any one
of Formula la, Formula Ib, Formula Ha, and Formula b or sterecisomer, tautomer, pharmaceutically
acceptable salt, or hydrate thereof, is not hydrogen.

[0130] In some embodiments, Rq in the compound of any one of Formula la, Formula ib,
Formula lia, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from 5-6 membered carbocycles and heterocycles.

{0131]  In some embodiments, R, in the compound of any one of Formula Ia, Formula ib,
Formula la, and Formula 1lb or sterecisomer, tautomer, pharmaceutically accepiable salt, or hydrate
thereof, is selected from 5-6 membered heterocycles.

[0132]  In some embodiments, R, in the compound of any one of Formula lg, Formula Ib,
Formula la, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from 5-6 membered heterocycles containing 1 or 2 nitrogens, such as
unsubstituted and substituted pyrimidyl rings, which are optionally substituted with groups
independently selected from hydrogen, deuterium, alkyl{C;-Cq){such as methyi, ethyl, propyl,
isopropyl, butyl), alkoxy({C,-C,) {such as methoxy, ethoxy, isopropoxy), amino (such as ~NH;, -NHMe,
-NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEL,, -NEtBu, -NHC{C)NHalkyl), halogen {such as F, Cl}, amida
(such as -NHC{O)Me, -NHC({O)Et, -C{O)NHMe, -C{O}NEL,, ~C{O)NiPr), -CF3, CN, -N;, ketone (C;-Cy)
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(such as acetyl, -C(O)Et, -C{O)Pr), -S{OJAlkyl(C,-C4) (such as -5{0}Me, -5{O}Et}, -50,alkyi{C;-C4) {such
as —SQ,Me, -50,Et, -S0,Pr), -thioalkyl{C-C,) {such as —SMe, -SEt, -SPr, -5Bu), carboxyi (such as -
CQOOH), and/or ester (such as —C{0}OMe, -C{O)OEL, -C(O)0OBu), each of which may be optionally
substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

f0133] insome embodiments, Ry in the compound of any one of Formula la, Formula i,
Formula lla, and Formula b or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from 6-membered heterocycles containing at least one nitrogen, such as
unsubstituted and substituted pyridy! rings, which are optionally substituted with groups
independently selected from hydrogen, deuterium, alkyl(C,-Co}{such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy(C,-Ca) {such as methoxy, ethoxy, isoproepoxy), amino {such as —NH,, -NHMe,
-NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O}NHalkyl), halogen (such as F, Cl), amide
{such as -NHC(O}Me, -NHC{O)EL, -C(O)NHMe, -C{O)NEL;, ~C(O)NIPr), -CF;, TN, -N3, ketone (C3-Cy)
(chh as acetyl, ~-C{O}EL, -C{OIPr), -S{O)ALkyHT-C,) {such as -5(0)Me, -S{C}Et), -SO,atkyl{C;-C4} {such
as —-S0; Mg, -SO,Et, -S0,Pr), -thioatkyl{C,-Cs) {such as -SMe, -SEt, -SPr, -5Bu), carboxyl {such as -
COOH), and/or ester (such as —-C{G}OMe, -C{O}OEL, -C{O}0OBuj, each of which may be optionally
substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

{01341 In some embodiments, Ry in the compound of any one of Formula {, Formula I3, or
Formula i or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is
selected from
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{0135] in some embodiments, Rq in the compound of any one of Formula la, Formula ib,
Formula la, and Formula IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is an isoxazole or pyrazole optionally substituted with groups independently selected from
hydrogen, deuterium, alkyl{Cy-Co){such as methyl, ethyl, propyl, isopropy!, butyl}, alkoxy{C;-C,) (such
as methoxy, ethoxy, isopropoxy), amino (such as ~NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMekt,
-NEt,, -NEtBu, -NHC{O)NHalkyl}, halogen {such as F, Cl}, amide (such as -NHC{O}Me, -NHC({O}Et, -
C{O}NHMe, -C{O)NEt,, -C{O)NiPr), -CF;, CN, -N3, ketone {C,-C4) (such as acetyl, -C(O)Et, -C(Q}Pr), -
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S{O}AlkyHC-C.) {such as -S{O)Me, -S{D)Et}, -SOzalkyl{C1-C,) {such as ~50,Me, -SO,Et, -SG,Pr), -
thioalkyl{C,-C,) (such as —SMe, -SEt, -SPr, -SBu), carboxyi (such as -COOH), and/or ester (such as —
C{O)OMe, -CIO)OEL, -C{O)0OBu), each of which may be optionally substituted with hydrogen, F, Cl, Br,
-0OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thic-oxo.

[0136] In some embodiments, R, in the compound of any one of Formula la, Formula b,
Formula lla, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from a 5-membered heterocycle containing one or twe nitrogens.

[0137]  in some embodiments, R, in the compound of any one of Formula la, Formula b,
Formula lla, and Formula Uib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from 5-6 membered carbocycles, such as a phenyl ring optionally substituted
with groups independently selected from hydrogen, deuterium, atkyl{C,-Ca}{such as methyl, ethyl,
propyl, isopropyl, butyl), alkoxy(C:-Cs) (such as methoxy, ethoxy, isopropoxy}, amino {such as —NH,, -
NHMe, -NHEL, -NHiPr, -NHBu -NMe,, NMeEt, -NEt;, -NEiBu, -NHC{O}NHalkyl), halogen {such as F, Cl},
amide {such as -NHC(O}Me, -NHC(O)EL, -C(CINHMe, -C{O)NEL,, -C{O}NiPr}, -CF;, CN, -N;, ketone {C;-
C4) (such as acetyl, -C{O)EL, -ClOWPY), -S(O)AlyHC-C.) (such as -5{Q)Me, -S{O)EL), -SO,alkyl{C-C4)
(such as ~S0,Ma, -SO.Et, -S0,Pr), -thicalky{C,-Ca) {such as ~SMe, -SEt, -5Pr, -SBu), carboxyt (such as -
COQH), and/or ester {such as —~C{0)OMe, -C(O)OETL, -C{O)OBu), each of which may be optionally
substituted with hydrogen, £, Cl, Br, -OH, -NH,, ~-NHMe, -OMa, -SMe, oxo, and/or thio-oxo.

[0138] in some embodiments, R; in the compound of any one of Formula 1a, Formula ib,
Formuia Ha, and Formula 1b or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is a phenyl ring optionally substituted with groups independently selected from hydrogen,
deuterium, alkyl{C,-Cy}{such as methyl, ethyl, propvi, isopropyl, butyl), alkoxy{C,~C4) (such as
methoxy, ethoxy, isopropoxy), amino (such as —NH,, -NHMs, -NHEL, -NHiPr, -NHBu -NMe,, NMeEt, -
NEL,, -NEtBu, -NHC{O)NHalkyl), halogen {such as F, Cl}, amide (such as -NHC{O}Me, -NHC({O)Et, -
C{O)NHMe, -C{O}NET,, -C{O)NiPr), -CF3, TN, -N3, ketone {C,-C;) (such as acetyl, -C{Q)Et, -C{O)Pr}, -
S{O)AlkYHC,-C,) {such as -S{O)}Me, -S{0)Et), -SO.atkyl{Ci-Cy) (such as —80;Me, -SO,Et, -SO,PT), -
thioalkyl{Cs-C4) {such as —SMe, -SEt, -SPr, -5Bu), carboxyl {such as ~-COOH), and/or ester {such as —
C(0)0Me, -C{O)OEL, -C{O)0BU), each of which may be optionally substituted with hydrogen, F, Cl, Br,
-0OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0438]  In some embodiments, Ry in the compound of any one of Formula la, Formula Ib,
Formula Ha, and Formula Itb or sterecisomaer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from an aryl optionally substituted with groups independently selected from
hydrogen, deuterium, alkyl(C,-C,)(such as miethyi, ethyl, propyl, isopropyl, butyl), alkoxy(Cy-Ca) (such
as methoxy, ethoxy, isopropoxy), amino {such as —NH,, -NHMe, -NHEL, -NHiPr, -NHBu -NMe;, NMeEt,
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-NEt,, -NEtBu, -NHC{O)INHalkyl}, halogen {such as F, Ci), amide (such as -NHC{O)Me, -NHC{O}Et, -
C{O)NHMe, -C{O)NEL,, -C{OINIPr), -CF3, CN, -N3, ketone {C;-Cy) (such as acetyl, -C(O)EE, -C{O)Pr), -
S{O)AIYHC,-C,) (such as -5{0)Me, -S{O)EY), -50,alky{C,-Cy) (such as ~50,Me, -50,F, -50:Pr), -
thioalkyl{C-C,) {such as ~SMe, -SEt, -SPr, -SBu), carboxyl (such as -COQH), and/or ester {such as—
C{O}OMe, -C{O)OEL, -C{0)OBu), each of which may be optionally substituted with hydrogen, F, Cl, Br,
-OH, -NH,, -NHMe, -OMg, -SMe, oxo, and/or thic-oxo.

[0140] In some embodiments, in the compound of any one of Formula la, Formula b,
Formuta 1la, and Formula lib or stereoisomer, tautomer, pharmaceutically accepiable salt, or hydrate
thareof, -X-R, is selected from —CH,Aryl.

[0141] In some embodiments, R, in the compound of any one of Formula la, Formula ib,
Formula lla, and Formula ib or siereoisomer, tautomer, pharmacettically acceptable salt, or hydrate
thereof, is selected from a pyridyl optionally substituted with groups independently selected from
hydrogen, deuterium, alkyl{C,-Ca){such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(Ci-C,) {such
as methoxy, ethoxy, isopropoxy), amino (such as —NH,, -NHMe, -NHEL, -NHiPr, -NHBu -NMe,, NMeEt,
-NEt,, -NEtBu, -NHC{O)NHalkyl), halogen (such as F, Cl), amide {such as -NHC(O}Me, -NHC({O)EL, -
C{OINHMe, -C{O)NEL,, -C{O)NIiPr), -CF3, CN, -Ns, ketone (C-Cy) (such as acetyl, -C{O)Ft, -C{O)Pr), -
S{O)AlkyHC4-Cy) {such as -S{O)Me, -S{O)EL), -SOzalkyH{Cy-C,) (such as ~SO,Me, -S0,Et, -S0,Pr), -
thioalkyl{C,-C,) {such as —SMe, -SEt, -SPr, -SBu), carboxyl {such as -COOH), and/or ester (such as —
C{O)OMe, -ClO)OEY, -ClO)0OBu}, each of which may be optionally substituted with hydrogen, F, C}, Br,
~OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

(0142}  In some embodiments, R, in the compound of any one of Formula 1a, Formula tb,
Formula lla, and Formula [ib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is optionally substituted with groups independently selected from hydrogen, deuterium,
alkyi{C,-Ch){such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy{C-C4) {such as methoxy, ethoxy,
isopropoxy), amino (such as —NH,, -NHMe, -MHEL, -NHiPr, -NHBu -NMe,, NMett, -NEt;, -NEiBuy,
-NHC{O}NHaltkyl), halogen {such as F, Cl), amide {such as -NHC(D}Me, -NHC{O)Et, -C(C)NHMe, -
ClO)NEL,, -C{O)NiPr), -CF3, CN, -N3, ketone {C,-C4) {such as acetyl, -C{O}EL, -ClO)Pr), -S{OJAlkyl{C;-Ca)
(such as -S{O)Me, -S{O)EL), -SOsatkyl{C,-Cs) (such as —SO;Me, -SO,EL, -50,Pr), -thioalkyl(C;-C,) (such as
-SMe, -5E¢, -SPr, -SBu), carboxyl {such as -COOH), and/or ester (such as -C{O}OMe, -C{OJOEY, -
C{0)OBu}, each of which may be optionally substituted with hydrogen, F, Ci, Br, -OH, -NH;, -NHMe, -
OMe, -SMe, oxo, and/ar thio-oxo.

[0143] In some embodiments, Ry in the compound of any ane of Formula la, Formula ib,
Formula lla, and Formula iib or sterevisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, is selected from 5-6 membered carbocycles.
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[0144] insome embodiments, Ry in the compound of any one of Formula la, Formula Ib,
Formuda lla, and Formula b or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is selected from a small cycloalkyl{Cs-Cg) and phenyl ring optionally optionally substituted
with one or more groups independently selected from deuterium, alkyl{Cs-C,) (such as methyl, ethyl,
propyl, isopropyl, and butyl), atkoxy(Cy-Cs} (such as methoxy, ethoxy, and isopropoxy), halogen {such
as F and Ci}, -CF;, CN, and -thioalkyl{C;-C,) {such as, e.g., —SMe, -SEt, -SPr, and ~Sbu), wherein each
alkyl, alkoxy, and thioalkyl may be optionally substituted with F, Cl, or Br,

[0245] In some embodiments, Ry in the compound of any one of Formula Ia, Formuia Ib,
Formuia lia, and Formula Ub or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is a phenyl ring optionally substituted with one or more groups independently selected from
deuterium, alkyl{C;-C,) {such as methyl, ethyl, propyl, isopropyl, and butyl), alkoxy{C,-C,} (such as
methexy, ethoxy, and isopropoxy}, halogen {such as F and Cl}, -CF;, CN, and -thioalkyl{C:-Ca} {(such as,
e.g., ~SMe, -SEt, -SPr, and ~Sbu}, wherein each alkyl, alkoxy, and thioalkyl may be optionally
substituted with F, C}, or Br.

{01486] In some embodiments, Ry in the compound of any one of Formula ta, Formula Ib,
Formula lia, and Formula ilb or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, is an aryl optionally substituted with one or more groups independently selected from
deuterium, aikyl{Ci-C,) (such as mathyl, ethyl, propyl, isopropyl, and butyl), atkoxy{C-Cy) {such as
methonxy, ethoxy, and isopropoxy), halogen (such as F and Cl), -CF;, CN, and -thioalky}{Cy-Cy) {such as,
e.g., ~SMe, -SEt, -SPr, and ~Sbu), wherein each alkyl, alkoxy, and thioalkyl may be optionally
substituted with F, Cl, or Br.

[0247}  In some embodiments, in the compound of any one of Formula la, Formula b,
Formula lla, and Formula b or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, the A-8 bicyclic ring, is selected from
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which may be optionally substituted with groups independently selected from hydrogen, deuterium,
-NH,, amino (such as ~NH{C-Cs}, ~N(C4-Cs)s, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle{C4-Cy), -
NHcarbocycdle(C,-C5)), heterocycle{C,-C;), carbocycle(C,-C5), halogen, -CN, -OH, -CF3, sulfone,
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sulfoxide, alkyl{Cy-Cg), thioalkyl{Ci-Cq), Alkenyl{C;-Cs), alkoxy(Cy-Cg), ketone{C;-Cg), aster, urea,
carboxylic acid, carbamate, amide{C,-Cs), oxo, and thio-oxo;
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X is selected from ~CH,- and ~C{Q}~;

R4 is a phenyl ring optionally substituted with groups independently selected from hydrogen,
deuterium, alkyl{Cy-C4){such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy{Cs-C,) {such as
methaxy, ethoxy, iscprepoxy), amine (such as ~NH,, -NHMe, -NHEE, -NHiPr, -NHBu -NMe,, NMekEt, -
NEt,, -NEtBu, ~-NHC(O)NHalkyl), ha!ogén {such as F, Cl}, amide (such as -NHC{O)Me, -NHC{O)EL, -
C{OINHMe, -C{OINEL,, -C{OINiPr), -CF3, CN, -N3, ketone {C,-C4) {such as acetyl, -C{O)EL, -C{O)Pr), -
S{O}AkYHC,-Cy) {such as -S{O)Me, -S{O}EL}, -SO,alikyl{C,-C,) (such as ~50,Me, -SO,Et, -SO,Pr, -
thioalkyl{C;-Cy) (such as -SMe, -SEt, -SPr, -SBu), carboxy! (such as -COOH), and/or ester {such as—
C{0)OMe, -C{O}OEL, -C{O)0OBu}, each of which may be optionally substituted with hydrogen, F, Cl, Br,
-OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0148] Insome embodiments, in the compound of any ene of Formula la, Formula ib,

Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate

H
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thereof, the A-B bicydlic ring, is selected from H  H 7 and H which

may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,,
amino (such as =NH({Cy-Cs), -N(C1-Cs)y, -NHPh, -NHBn, -NHpyridy!, -NHheterocycle{Cs-C;}, -
NHcarbocycle{C,-C7)}, heterocycle{C,;-C;), carbocycle{C,-C;), halogen, -CN, -OH, -CF;, sulfone,
sulfoxide, sulfonamide, alkyl{C,-Cs), thioalky{C,-Cs), alkenvl{Ci-Cg), alkoxy{Ci-Cg), ketone{Cy-Cg),
ester, urea, carboxylic acid, carbamate, amide{C,;-Cs), ox0, and thio-oxo.
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R is selected from —CH,-, ~CH{CHa)-,~CH{OH)-,and ~NH-;

Ry is a phenyl ring optionally substituted with groups independently selectad fromn hydrogen,
deuterium, alkyl{C,-C:){such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C;-C4) (such as
methoxy, ethoxy, isopropoxy), amino (such as —NH,, -NHMe, -NHEE, -NHiPr, -NHBu -NMe,, NMet£t, -
NEt;, -NEtBu, -NHC{O)NHalkyt), halogen (such as F, Cl), amide (such as -NHC{O)Me, -NHC(O)Et, -
C{O)NHMe, -C{O)NE,, -C(OINiPr), -CF3, CN, -N3, ketone {C-C4) (such as acetyl, -C{O}Et, -C{O)Pr}, -
S{O)AVI{C,-C,) (such as -5(0)Me, -S{O)EL), -SOzalkyl{C-Cy) {such as —SO;Me, -S0,EL, -50,Pr), -
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thioalkyl{C,-C,) (such as ~SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as —
C(O)0Me, -C{O)OEL, -C(O)OBu}, each of which may be optionally substituted with hydrogen, F, Cl, Br,
-OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0148]  In some embodiments, -X-R, in the compound of any one of Formula la, Formula
th, Formula lla, and Formula llb or sterecisomer, tautomer, pharmaceutically acceptable salt, or
hydrate thereof, is—CHAryl.

{0150] In some embodiments, in the compound of any one of Formula la, Formula th,
Formula Ha, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, the A-B bicyclic ring is selected from
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whereln Z is selected from hydrogen, deuterium, -NH,, amino {such as ~NH{C;-Cs), -N{C;-Cs)a,
-NHPh, -NHBn, -NHpyridyl, -NHheterocycle{Cy-Cs), -NHcarbocycle{Cs-Cq)), altkyl{C-Cs), thioallyl{C,-
Cs), alkenyl{C;-Ce}, and alkoxy{C;-Cq), carboxyl;
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et ot

Pyig < ; and

s selected from —CH,- and —~CH{CHa}~; and

Rq is a phenyl ring optionally substituted with groups independently selected with one or
more groups independently selected from deuterium, atkyl{C,-Cq), altkoxy(Cy-Cy}, halogen, -CF3, CN,
and -thioalkyl(C;-C,), wherein each alkyl, alkoxy, and thioalkyl may be optionally substituted with F,

Cl, or Br.

[0151] in some embodiments, in the compound of any one of Formula la, Formuia ib,
Formula lia, and Formula lib or stereolsomer, tautomer, pharmaceutically acceptable salt, or hydrate

thereof, the A-B bicyclic ring is selected from
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wherein Z is selected from hydrogen, deuterium, -NH,, amino {such as ~NH{C,;-Cs)}, -NIC,-Cs),
-NHPh, -NHBn, -NHpyridyl, -NHheterocycle{Cs-Ce}, -NHcarbocycle{Cs-Cg)}, alkyl{Cy-Ce), thioalkylC,-
Cs), atkenyl{C4-Cg), and alkoxy(C4-Cs); carboxyl;

st b

¥ is selected from —CH,- and ~CH{CH3}-; and

R4 is a phenyl ring optionally substituted with one or more groups independently selected
from deuterium, alkyl{C,-C,) (such as methyl, ethyl, propyl, isopropyl, and butyl), alkoxy{Cy-
Cs) {such as methoxy, ethoxy, and isopropoxy), halogen (such as F and Cl}, -CF3, CN, and -
thioalkyl{C1-C4) {such as, e.g., —SMe, -SEt, -SPr, and —Sbu), wherein each alky!, alkoxy, and
thioalky! may be optionally substituted with F, Cl, or Br.

{0152]  In certain embodiments of the invention, the compound of Formula |, Formula la,
or Formula 1l is sefected from:
9-Benzyi-2-(3,5-dimethylisoxazol-4-yl)-9H-purin-6-amine;
3-Benzyl-5-(3,5-dimethylisoxazol-4-yh-1H-imidazo[4,5-blpyridin-2(3H)-one;
1-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-blpyridin-2{3H)-one;
4-(3-Benzyl-3H-imidazo[4,5-blpyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-Benzyl-1H-imidazol4,5-blpyridin-6-yi)-3,5-dimethylisoxazole;
3-Benzyl-5-(3,5-dimethylisoxazol-4-yl)benzo[dloxazol-2(3H)-one;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-henzoldlimidazol-4-amine;
1-Benzyl-5-(3,5-dimethylisoxazol-4-yi}-1H-benzoldlimidazol-7-amine;
N,1-Dibenzyl-6-{3,5-dimethylisoxazol-4-vi}-1H-benzoldlimidazol-4-amine;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo{4,5-blpyridin-2(3H)-one;
1-Benzyl-7-(3,5-dimethylisoxazol-4-yhquinoxalin-2{1+}-one; and

1-Benzyl-7-(3,5-dimethylisoxazol-4-yl)-3,4-dihydrogquinazolin-2(1H)-one.

[0153]  In certain embodiments of the invention, the compound of Formula |, Formula la,
or Formula It is selected fram:

9-benzyl-2-(3,5-dimethylisoxazol-4-yl}-9H-purin-6-amine;

3-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazoi4,5-blpyridin-2{3H)-one;

1-benzyl-5-(3,5-dimethylisoxazol-4-yl}-1H-imidazol4,5-b]pyridin-2{3H}-one;

4-(3-benzyl-3H-imidazol4,5-blpyridin-6-y1)-3,5-dimethylisoxazole;

4-(1-benzyl-1H-imidazo{4,5-blpyridin-6-y1}-3,5-dimethylisoxazole;
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3-benzyl-5-(3,5-dimethylisoxazol-4-yl}benzo[doxazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzoldlimidazol-4-aming;
1-benzyl-5-(3,5-dimethylisoxazol-4-yl}- 1H-benzo{d]imidazol-7-amine;
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yi)-1H-benzold]imidazol-4-amine;
1-henzyl-6-(3,5-dimathylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2(3H}-one;
1-benzyl-7-(3,5-dimethylisoxazol-4-yliquinoxalin-2{1H}-one;
1-henzyl-7-(3,5-dimethylisoxazol-4-y)-3,4-dihydroquinazolin-2(1H)-one;
4-(1-benzyl-2-methyl-1H-imidazo[4,5-blpyridin-6-y1}-3,5-dimethylisoxazole;
4-{1-{cyclopropylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzoidjimidazol-2{3H)-onea;
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[dlimidazol-2(3H}-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-ethoxy-1H-benzo[d]imidazol-4-aming;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-4-nitro-1H-benzo{d]imidazol-2-aming;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d}imidazole-2,4-diamine;
methyl 1-benzyl-6-{3,5-dimethvlisoxazol-4-yl)-2-ox0-2,3-dihydro-1H-benzo[dlimidazole-4-
carboxylate;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-0x0-2,3-dihvdro-1H-benzoldlimidazole-4-
carboxamide
4-(aminomethyl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[dlimidazol-2{3H)-one
5-{3,5-dimethylisoxazol-4-yI)-N-phenyl-1H-pyrrolol3,2-b)pyridin-3-amine
6-(3,5-dimethylisoxazol-4-yl}-1-{4-fluorebenzyl)-3-methyl-1H-pyrazolo{4,2-blpyridine 4-oxide
6-{3,5-dimethylisoxazol-d-yl}-1-{4-flusrobenzyl)-3-methyl-1H-pyrazolo[4,3-b)pyridin-5{4H)-
one
4-(3-benzyl-3H-imidazol4,5-b]pyridin-5-yi}-3,5-dimethylisoxazole
6-(3,5-dimethylisoxazol-4-yl})-1-(4-fluorobenzyl}-1H-benzofdlimidazol-4-amine
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-benzo[d]imidazol-4-amine
6-(3,5-dimethylisoxazol-4-yl}-1~-(4-fluorobenzyl)-N, N-dimethyl-1H-benzo[d)imidazol-4-amine
3,5-dimethyl-4-(1-{1-phenylethyl}-1H-imidazo[4,5-blpyridin-6-yl}isoxazole
4-(1-benzyl-1H-imidazol4,5-c)pyridin-6-y1)-3,5-dimethylisoxazole
1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-1H-imidazol4,5-clpyridine 5-oxide
1-benzyl-6-(3,5-dimethylisoxazol-4-yi)-1H-imidazol4, 5-cipyridin-4-amine
4-{1-benzyl-3-bromo-1H-pyrrolo{3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyi-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo{3,2-blpyridine-3-carbaldehyde
1-{1-benzyi-6-(3,5-dimethylisoxazol-4-yl}-1H-pyrrolo{3,2-b]pyridin-3-yl)athanone
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1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-pyrrolof3,2-blpyridin-5-yl formate
4-{{6-{3,5-dimethylisaxazal-4-yi}-2-methyl-1H-imidazo[4,5-blpyridin-1-yl)methyl)benzamide
4-(1-henzyl-3-nitro-1H-pyrrolo[3,2-blpyridin-6-yi}-3,5-dimethylisoxazole ’
3,5-dimethyl-4-(3-(4-(trifluoromethyl)benzyl}-3H-imidazo[4,5-blpyridin-6-yi}isoxazole
3,5-dimethyl-4-(1-(4-(trifluoromethyl)benzyl})-1H-imidazo{4,5-b]pyridin-6-yl}isoxazole
4-(3-{4-chlorobhenzyl}-3H-imidazo[4,5-blpyridin-6-y1}-3,5-dimethylisoxazale
4-{1-{4-chlorobenzyl}-1H-imidazo[4,5-b]pyridin-6-vi)-3,5-dimethylisoxazole
4-(3-{4-fluorobenzyl)-3H-imidazol4,5-blpyridin-6-vl)-3,5-dimethvlisoxazole
4-(1-{4-fluorobenzyl}-1H-imidazol4,5-b]pyridin-6-y1}-3,5-dimethylisoxazole
3,5-dimethyl-4-(3-{pyridin-2-yimethyl)-3H-imidazo{4,5-b]pyridin-6-yl)isaxazole
3,5-dimethyl-4-{1-(pyridin-2-ylimethyl)-1H-imidazo[4,5-blpyridin-6-yi)isoxazole
4-{1-{4-fluorcbenzyl)-1H-pyrrolo[3,2-blpyridin-6-vl)-3,5-dimethylisoxazole
4-{1~(4-fluorobenzyl)-1H-pyrrolof2,3-blpyridin-6-yi)-3,5-dimethylisoxazole
4-{5-(4-flucrobenzyl}-SH-pyrrolo{2,3-blpyrazin-3-y1)-3,5-dimethylisoxazale
4-(1-{4-fluorobenzyl)-1H-pyrazolo[4,3-blpyridin-6-y(}-3,5-dimethylisoxazole
6-(3,5-dimethylisoxazol-4-yl)-1-{4-fluorohenzyl}-1H-pyrrolof2,3-b] pyridin-4-amine
4-{1-{4-fluorobenzyl)-3-methyl-1H-pyrazolo[4,3-blpyridin-6-yi}-3,5-dimethylisoxazole
1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-1H-indazol-4-amine
1-benzyl-6-(3,5-dimeathylisoxazol-4-yl}-2-methyl-1H-benzo[d]imidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-pyrrolo(3,2-blpyridin-5{d4H)-ane
3-{{5-(3,5-dimethylisoxazol-4-yi)-1H-pyrrolo[3,2-blpyridin-3-yl}amino)benzonitrile
A4-{1-{4-fluorobenzyl}-2-methyl-1H-imidazo[4,5-blpyridin-6-y1)-3,5-dimethylisoxazole
4-{1-benzyl-2-ethoxy-1H-imidazol4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole
4-{{6-{3,5-dimethylisoxazol-4-yi)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl}methyl}-3,5-
dimethylisoxazole
4-{1-(2,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-blpyridin-6-yl})-3,5-dimethylisoxazole
4-{1-{4-methoxybenzyl}-2-methyl-1H-imidazo{4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole
4-{1-{cyclopropylmethyl)-2-methyl-1H-imidazol4,5-blpyridin-6-y1}-3,5-dimethylisoxazole
N-{1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d}imidazol-4-yl)acetamide
N-{1-benzyl-6-(3,5-dimethylisoxazol-4-yi)-2-methyl-1H-benzo[dlimidazc!-4-
viethanesulfonamide
4-(1-benzyl-4-methoxy-2-methyi-1H-benzoldlimidazol-6-yl)-3,5-dimethylisoxazole
7-amino-3-benzyl-5-(3,5-dimethylisoxazol-4-yl)benzofdloxazol-2{3H)-one

3,5-dimethyl-4-(2-methyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-blpyridin-6-yllisoxazole
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3,5-dimethyl-4-{2-methyl-1-{thiophen-2-yimethyl)-1H-imidazo[4,5-b]pyridin-6-yl}isoxazole
4-{{6-(3,5-dimethylisoxazol-4-yi)-2-methyl-1H-imidazo[4,5-b]pyridin-1-ylimethyljbenzonitrile
4-{1-benzyl-1H-pyrrolo(3,2-blpyridin-6-y1)-3,5-dimethylisoxazole
1-{1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-pyrrolo{3,2-b]pyridin-3-y1}-N,N-
dimethylmethanamine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-pyrrolo[2,3-b]pyridin-4-amine
3,5-dimethyl-4-(2-methyl-1-{pyridin-4-ylmethyl}-1H-imidazo[4,5-b]pyridin-6-yl}isoxazole
1-{cyclopropylmethyl}-6-(3,5-dimethylisoxazol-4-yl}-Z-methyl-1H-benzo[d}imidazol-4-amine
3,5-dimethyl-4-{2-methyl-1-{{5-methylthiophen-2-ylmethyl}-1H-imidazo[4,5-b]pyridin-6-
yilisoxazole
4-(1-{(5-chlorothiophen-2-yl)methyl)-2-methyl-1H-imidazo{4,5-b]pyridin-6-yl}-3,5~
dimethylisoxazole
5-{{6-(3,5-dimethylisoxazol-4-yi)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)thiophene-
2-carbonitrile
6-{3,5-dimethylisoxazol-4-y}-1-{4-flusrobenzyl}-1H-imidazol4,5-b]pyridine 4-oxide
6-(3,5-dimethylisoxazol-4-yi)-1-(4-fluorobenzyl)-1H-imidazol4,5-b]pyridin-5-yl acetate
1-benzyl-6-(1,4-dimethyl-1H-pyrazol-5-yl}-2-methyl-4-nitro-1H-benzo[dlimidazole
1-benzyl-6-(1,4-dimethyl-1H-pyrazol-5-yl})-2-methyl-1H-benzod]imidazol-d-amine
4-(1-{4-chlorabenzyl)-2-methyl-1H-imidazo{4,5-b]pyridin-6-yi}-3,5-dimethylisoxazole
4-{{6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo(4,5-b]pyridin-1-yl)methyl)phenol
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo{d]imidazole-4-carbonitrile
1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-2-ax0-2,3-dihydro-1H-benzo[d}imidazole-4-
carbonitrile
1-benzyl-6-(3,5-dimethylisoxazol-4-y{}-2-morpholine-1H-benzo[dlimidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-pyrrolof3,2-b]pyridine-3-carbonitrile
4-(1-benzyl-3-chloro-1H-pyrrolo[3,2-blpyridin-6-yi}-3,5-dimethylisoxazole
4-amino-1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-benzold]imidazol-2(3H}-one
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl}-4-nitro-1H-benzo[dlimidazol-2(3H)-one
4-{1-benzyl-1H-pyrazolo[4,3-blpyridin-6-yl}-3,5-dimethylisoxazole
4-(1-{4-chlorobenzyl)-1H-pyrazolo[4,3-b]pyridin-6-y1}-3,5-dimethylisoxazole
1-benzyl-2-methyl-6-{1-methyl-1H-pyrazol-5-yl)-1H-benzoldlimidazol-4-amine
4-{1-(3,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-blpyridin-6-yl)-3,5-dimethylisoxazole
6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-benzo[dlimidazol-4-amine
2-{azetidin-1-y1)-1-benzyi-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[dlimidazol-4-amine
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3,5-dimethyl-4-{1-(thiophen-3-yimethyl}-1H-pyrazolo[4,3-blpyridin-6-yl}isoxazole
N-{1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-1H-pyrrolo[3,2-bipyridin-3-vi)acetamide
1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-1H-pyrrolo(3,2-b]pyridin-3-amine
1-(3,4-dichlorobenzyt)-6-(3,5-dimethylisoxazol-4-yl}- 1H-imidazo[4,5-blpyridin-2{3H}-one
1-{4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yi}-1H-indazol-4-amine
6-(3,5-dimethylisoxazol-4-yl}-1-(4-methoxyhenzyl}-4-nitro-1H-benzo[d]imidazol-2(3H}-one
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-methoxybenzyl}-1H-benzo[dlimidazol-2(3H}-one
1-{4-chlorobenzy!)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-blpyridin-2(3H)-one
6-(3,5-dimethylisoxazol-4-yi)-1-(thiophen-2-ylimethyl}-1H-imidaza[4,5-b]pyridin-2{3H}-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-1H-imidazo[4,5-blpyridin-2-amine
3,5-dimethyl-4-(2-methyl-1-(1-phenylethyl}-1H-imidazo[4,5-b]pyridin-6-yi}isoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N2-{tetrahydro-2H-pyran-4-yl}-1H-benzo[dlimidazole-
2,4-diamine
6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-{1-phenyiethyl}-1H-benzoldlimidazol-2{3H)-one
N-{1-be nzyl~6~(3,5-dimethyliﬁoxazcl~4~y!)—2—oxo—2,3~dihydro-1H-benzo [d]imidazol-4-
yhacetamide
6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl}-1H-imidazo{4,5-b]pyridin-2(3H}-one
6-{3,5-dimethylisoxazol-d-yt)-N-ethyl-1-{1-phenylethyl}-1H-imidazo[4,5-bpyridin-2-amine
4-{1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-1H-imidazo{4,5-b]pyridin-2-yljmorpholine
4-arnino-6-(3,5-dimethylisoxazol-4-yl}-1-{1-phenylethyl}-1H-benzo[d}imidazol-2{3H}-one
4-(1-{cyclobutylmethyl}-2-methyl-4-nitro-1H-benzo{d]imidazol-6-yl}-3,5-dimethylisoxazole
4-{1-{cyclopentylmethyl)-2-methyl-4-nitro-1H-benzoldlimidazol-6-yl}-3,5-dimethylisoxazole
i-{cyclopropylmethyi)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4, 5-b]pyridin-2(3H}-one
N-{1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-{ethylamino)-1H-benzo[dlimidazol-4-
yhacetamide
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-ethoxy-1H-benzold]imidazol-4-yl)acetamide
4-{1-benzyl-4-bromo-2-methyl-1H-henzo[dlimidazol-6-yl)-3,5-dimethylisoxazole
3-benzy!l-5-(3,5-dimethylisoxazol-4-yl}-1-ethyl-1H-benzo[dlimidazol-2(3H)-one
4-(2-{azetidin-1-yi}-1-benzyl-1H-imidazo{4,5-b]pyridin-6-yi)-3,5-dimethylisoxazole
1-{{5-chlorothiophen-2-yl)methyl}-6-{3,5-dimethylisoxazol-4-yl}-1H-imidazo{4,5-b]pyridin-
2{3H}-one
{5)-3,5-dimethyl-4-(2-methyl-4-nitro-1-{1-phenylethyl)-1H-benzo[d]imidazol-6-yl}isoxazole
(R}-3,5-dimethyl-4-(2-methyl-4-nitro-1-{1-phenylethyl)-1H-benzo[dlimidazol-6-yl)isoxazole
6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1-{1-phenylethyl)-1H-benzo[d]imidazol-2-amine
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4-(1-benzyl-2-ethyl-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-dimethylisoxazole
4-amino-6-(3,5-dimethylisoxazol-4-yl}-1-{4-hydroxybenzyl}-1H-benzo[d]imidazol-2{3H)-one
N-{2-{azetidin-1-y1}-1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-1H-benzold]imidazol-4-
vi)acetamide
1-(cyclopropylmethyl}-6-(3,5-dimethylisoxazol-4-yi}-N-ethyl-1H-imidazo{4,5-b]pyridin-2-
amine
1-(cyclobutyimethyl}-6-{3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzold]imidazol-4-amine
1-{cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine
6-(3,5-dimethylisoxazol-4-yl}-N2-ethyl-1-(1-phenylethyl)-1H-benzold]limidazole-2,4-diamine
4-{1-benzyl-4-nitro-2-{pyrrolidin-1-y)-1H-benzo{dlimidazol-6-y1)-3,5-dimethylisoxazole
4-{1-benzyl-2-(4-methylpiperazin-1-yl)-4-nitro-1H-benzo[dlimidazol-6-y1}-3,5-
dimathylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-{2-methoxyethyl)-4-nitro-1H-benzo[dlimidazol-2-
amine

4-(1-benzyl-2-cyclopropyl-1H-imidazol4,5-blpyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-N2-{2-methoxyethyl}-1H-benzo[d]imidazole-2,4-
diamine ‘
1—benzy1—5—(3,5-dimethy)isoxaza!-4-yi)«Z-(pyrro!idin-l-yi)-lH-benzo{d}imidazai«#—'amine
1-benzyi-6-(3,5-dimethylisoxazol-4-yl}-2-{4-methyipiperazin-1-yl}-1H-benzo{d]imidazol-4-
amine

1-benzyl-N6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzoldjimidazole-4,6-diamine
{5)-6+(3,5-dimethylisoxazol-4-yl}-2-methyl-1-{1-phenylethyl)-1H-benzo[d]imidazol-4-amine
{R)-6-{3,5-dimethylisoxazol-4-yi)-2-methyl-1-{1-phenylethyl}-1H-benzo[dlimidazol-4-amine
1-{cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yi)-4-nitro-1H-benzo[d}imidazol-2(3H}-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yi}-4-nitro-1H-benzold]imidazol-2-amine
1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-4-nitro-N-{pyridin-3-ylmethyl)-1H-benzo[d]imidazol-2-

1-benzyl-6-(3,5-dimethylisoxazol-4-y})-N-methyl-4-nitro-1H-benzo[d}imidazol-2-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-4-nitro-1H-benzo{djimidazol-2(3H}-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-methyi-1H-benzo[d}imidazole-2,4-diamine
N2,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[d]imidazole-2,4-diamine
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo{4,5-b]pyridin-2-amine
1-benzyl-2-methyl-6-{1-methyl-1H-pyrazol-5-yl}-1H-imidazol4,5-b]pyridine
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N-(1-benzyl-2-methyl-1H-imidazo{4,5-b]pyridin-6-yi}-3,5-dimethylisoxazol-4-amine
4-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3,4-dihydroquinoxalin-2(1H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N2-(pyridin-3-yimethyl}-1H-benzofd]imidazole-2,4-
diamine
4-(1-benzyl-4-fluoro-2-methyl-1H-benzo{d]jimidazol-6-y1)-3,5-dimethylisoxazole
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-4-nitro-1H-benzo[dlimidazol-2-
amine
1-{cyclopropylimethyl)-6-(3,5-dimethylisoxazol-4-yl}-N2-ethyl-1H-benzo[d]imidazole-2,4-
diamine
4-amino-1-{cyclopropylmethyl}-6-{3,5-dimethylisoxazol-4-yl}-1H-benzo[d]imidazol-2{3H)-one
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-3-methyl-1H-benzo[d]imidazol-2(3H}-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yh)-4-fluoro-1H-benzoldlimidazol-2{3H)-one
N-(1-benzyl-6-(3,5-dimethylisoxazol-d-yi}-3-methyl-2-oxo-2,3-difivdro-1H-benzo[d}imidazol-
4-yljacetamide
4-(1-benzyl-2-(4-methylpiperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-y1}-3,5-dimethylisoxazole
4-benzyl-6-{1-methyl-1H-pyrazol-5-yl}-3,4-dihydroquinoxalin-2{1H}-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{2-methoxyethyl}-1H-imidazo[4,5-b]pyridin-2-amine
4-{1-henzyl-2-methyl-4-(methylsulfonyl}-1H-benzo[dlimidazol-6-yi}-3,5-dimethylisoxazole
1-henzyl-6-(3,5-dimethylisoxazol-4-yl)-N-{pyridin-4-ylimethyl}-1H-imidazo[4,5-b] pyridin-2-
amine
1-benzyl-6-(3,5-dimethylisoxazol-4-ylj)-N-(tetrahydro-2H-pyran-4-yl}-1H-imidazo[4,5-
blpyridin-2-amine
1-benzyi-6-(1-methyl-1H-pyrazol-5-yl}-1H-imidazo[4,5-blpyridin-2{3H}-one
{S)-6-(3,5-dimethylisoxazol-4-yl}-4-nitro-1-{1-phenyiethyl)-1H-benzo[d]imidazol-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[dlimidazol-4-ol
{R)-4-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-3,4-dihydroguinoxalin-2{1H)-one
4-{1-benzyl-6-{1-methyl-1H-pyrazol-5-yl}-1H-imidazo[4,5-b]pyridin-2-yl)morpholine
1-benzyi-6-{1-methyl-1H-pyrazol-5-yl)-N-{tetrahydro-2H-pyran-4-yl}-1H-imidazo[4,5-
blpyridin-2-amine
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-vi)-1H-benzo{d]imidazole-2(3H)-thione
(S)-4-amino-6-(3,5-dimethylisoxazol-4-yi)-1-{1-phenyiethyl}-1H-benzo[dlimidazol-2(3H)-one
{R)-4-amino-6-(3,5-dimethylisoxazol-4-yl}-1-{ 1-phenylethyl)-1H-benzo[d]imidazol-2{3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-7-methyl-1H-imidazo[4,5-b]pyridin-2(3H}-one
4-(1-beneyl-2,7-dimethyl-1H-imidazo[4,5-b]pyridin-6-yi}-3,5-dimethylisoxazole
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amine

aming

4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-ylimorpholine
1-(1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzol[d]limidazol-4-yl)azetidin-2-one
1-benzyl-2-methyl-6-(1,3 5-trimethyl-1H-pyrazol-4-yl}-1H-benzoldlimidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{pyridin-3-yimethyl}-1H-imidazo{4,5-blpyridin-2-

4-{4-bromo-2-methyl-1-phenethyl-1H-benzo[d]imidazol-6-yl})-3,5-dimethylisoxazole
4-{4-bromo-2-methyl-1-{3-phenylpropyl}-1H-benzo[d]imidazol-6-yi}-3,5-dimethylisoxazole
4-{7-bromo-2-methyl-1-{3-phenvipropyl}-1H-benzodlimidazol-5-yi}-3,5-dimethylisoxazole
4-{4-bromo-2-methyl-1-(2-phenoxyathyl}-1H-benzo[d}imidazol-6-yl)-3,5-dimethylisoxazole
4-{7-bromo-2-methyl-1-{2-phenoxyethyi)-1H-benzo[d]imidazol-5-y1}-3,5-dimethylisoxazole
4-(1-{cyclohexylmethyl)-2-methyl-1H-imidazo{4,5-blpyridin-6-y1)-3,5-dimethylisoxazole
4-(1-{cyclopentylmethyl)-2-methyl-1H-imidaze[4,5-b] pyridin-6-yi)-3, 5-dimethylisoxazole
4-{1-{cyclobutylmethyl}-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethvlisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{pyridin-2-yimethyl}-1H-imidazo[4,5-b]pyridin-2-

4-(1-benzyl-2-{pyrrolidin-1-yl}-1H-imidazo{4,5-b]pyridin-6-yi}-3,5-dimethylisoxazole
2-{{1-benzyl-6-(3,5-dimethylisoxazol-4-y)-1H-imidazo{4,5-b}pyridin-2-yl}lamino)ethanol
1-{1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-2-methyl-1H-benzo{d)imidazol-4-yljazetidin-3-ol
1-benzyl-3-methyi-6-{1-methyl-1H-pyrazol-5-yi}-4-nitro-1H-benzo|d}imidazol-2(3K}-one
4-amino-1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl}- 1H-benzo[d]imidazol-2(3H}-one
{4-bromeo-6-{3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzold]imidazol-1-

vi}{phenylimethanone

1-benzyl-2-methyl-6-{5-methylisoxazol-4-yl}-1H-benzold]imidazol-4-amine
-{cyclopentylimethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2{3H)-one
1-(cyclobutylmethyl}-6-{3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-blpyridin-2(3H}-one
N~{1-benzyt-3-methyl-6-{ 1-methyl-1H-pyrazol-5-yi}-2-ox0-2,3-dihydro-1H-benzofd]imidazol-

4-yljacetamide

amine

i-benzyl-6-(3,5-dimeathylisoxazol-4-yl)-N-{4-methoxybenzyl)-1H-imidazo{4,5-b]pyridin-2-

I-benzyl-2-methyl-6-{1-methyi-1H-1,2,3-triazol-5-yl}-1H-imidazo[4,5-b]pyridine
4-{{1-benzyi-6-(3,5-dimethylisoxazol-4-yi}-1H-imidazo[4,5-b]pyridin-2-yllamino)cyclohexanol
4-{1-(cyclopantylmethyl)-6-{3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-blpyridin-2-

viimorpholine
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4-(2-{azetidin-1-yI}-1-{cyclopentylmethyl)-1H-imidazo{4,5-b]pyridin-6-yl})-3,5-
dimethylisoxazole
4-{1-(cyclobutylmethyl)-6-{3,5-dimethylisoxazoi-4-yl)-1H-imidazo[4,5-b)pyridin-2-
ylimorpholine
4-(2-{azetidin-1-yI}-1-{cyclobutylmethyl}-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-
dimethylisoxazole
N1-(1-benzyl-6-{3,5-dimethylisoxazol-4-yh-1H-imidazo[4,5-b]pyridin-2-yl}-N2,N2-
dimethylethane-1,2-diamine
4-(1-benzyl-2-{piperazin-1-yi}-1H-imidazo{4,5-b]pyridin-6-yi}-3,5-dimethylisoxazole
1-benzyl-N-cyclopentyl-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-N-(2-morpholinoethyl)-1H-imidazo[4,5-b)pyridin-2-
amine;
1-benayl-6-3,5-dimethylisoxazol-4-yl}-1H-imidazol4,5-blpyridin-2-aming;
3-{({{1-benzyl-6-(3,5-dimethylisoxazol-4-vi)-1H-imidazo[4,5-blpyridin-2-
yljamino)methyl)benzonitsile;
(R}-6~(3,5-dimethylisoxazol-4-yl}-1-{1-phenylethyl}- 1H-imidazo{4,5-blpyridin-2 (3H}-one;
{5}-6-(3,5-dimethylisoxazol-4-yl)-1-{1-phenylethyl}-1H-imidazo{4,5-blpyridin-2(3H}-one;
4-(1-benzyl-2-{tetrahydro-2H-pyran-4-yl}-1H-imidazo{4,5-b}pyridin-6-y!)-3,5-
dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yi)-N-methyl-1H-imidazo{4,5-blpyridine-2-carboxamide;
1-{cyclopentytmethyl)-6-{3,5-dimethylisoxazol-4-yl}-N-{tetrahydro-2H-pyran-4-yl)-1H-
imidazo[4,5-blpyridin-2-amine;
1-{cyclobutyimethyl)-6~(3,5-dimethylisoxazol-4-yi}-N-{tetrahydro-2H-pyran-4-yi}-1H-
imidazo{4,5-blpyridin-2-amine;
N1-(1-benzyi-6-{3,5-dimethylisoxazol-4-yl)-1H-imidazo{4,5-b]pyridin-2-yljcyclohexane-1,4-
diaming;
1-benzyl-N-{cyclohexyimethyl}-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b)pyridin-2-
aming;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(3-methoxypropyl}-1H-imidazof4,5-blpyridin-2-
amineg; ’
1-benzyi-6-(3,5-dimethylisoxazol-4-yi}-N-(oxetan-3-yl}-1H-imidazol4,5-b]pyridin-2-amine;
6-(3,5-dimethylisoxazoi-4-yl)-1-{4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-2{3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-N-{pyrazin-2-yimethyl})-1H-imidazo[4,5-b]pyridin-2-

amine;
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1-benzyl-6-(3,5-dimethylisoxazol-4-y1)-N-({tetrahydro-2H-pyran-4-ylimethyl)-1H-imidazo[4,5-
blpyridin-2-amine;

1-henzyl-6-(3,5-dimethylisoxazol-4-yi}-N-(2-{4-methylpiperazin-1-yl}ethyl)-1H-imidazo[4,5-
blpyridin-2-amine;

6-(3,5-dimethylisoxazol-4-yl}-1-(4-fluorobenzyl)-N-methyl-1H-imidazo[4,5-blpyridin-2-amine;

1-{4-chlorobenzyl}-6-(3,5-dimethylisoxazol-4-yl}-N-methyi-1H-imidazo[4,5-b]pyridin-2-
amine;

1-benzyl-N-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;

1-benzyi-6-(3,5-dimethylisoxazol-4-yl)-N-{1-methylpiperidin-4-yl)-1H-imidazo[4,5-b]pyridin-
2-amine;

4-(1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4, 5-b]pyridin-6-y])-3,5-dimethylisoxazole;

1-{(1-benzyl-6-{3,5-dimethylisoxazol-4-yl}- 1H-imidazo[4,5-blpyridin-2-ylJamino}-2-
methylpropan-2-ol;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{2-{pyrrolidin-1-yl)ethyl)-1H-imidazo[4, 5-b]pyridin-
2-amine;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{2-{piperidin-1-yl)ethyl}-1H-imidazo[4,5-blpyridin-2-
amine;

{R}-6-{3,5-dimethylisoxazol-4-yl)-4-nitro-1-{1-phenylethyl}-1H-benzo[d)imidazol-2{3H)-one;

4-{1-benzyl-7-methoxy-2-({trifluoromethyl)-1H-benzo{dlimidazol-6-yl}-3,5-dimethylisoxazole;

1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-N-{thiazol-2-yimethyl)- 1H-imidazo[4,5-b]pyridin-2-
aming;

1-benzyl-6~(3,5-dimethylisoxazol-4-y{}-1H-benzo[dlimidazole-2-carboximidamide;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboxamide;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-{{1-methylpiperidin-4-yljmethyl)-1H-imidazo[4,5-
blpyridin-2-aming; v

1-{1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yi)azetidin-3-ol;

4-(1-benzyl-2-{pyridin-4-yloxy}-1H-imidazo[4,5-b]pyridin-6-yi)-3,5-dimethylisoxazole;

1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-{pyridin-3-vi}-1H-benzo[d]imidazol-2-amine; and

3-{1-benzyl-1H-benzo[d])imidazol-6-y)-4-ethyl-1H-1,2,4-trizzol-5{4H)-one;

or a siereoisomer, tautomer, salt, or hydrate thereof.

[0154]  Another aspect of the invention pravides a method for inhibition of BET protein
function by binding to bromodomains, and their use in the treatment and prevention of diseases and
conditions in a mammal {e.g., 2 human} comprising administering a therapeutically effactive amount

of a compound of Formula |, Formula la, andfor Formula 11
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[0155]  In one embodiment, because of potent effacts of BET inhibiiors in vitro on IL-6 and
IL-17 transcription, BET inhibitor compounds of Formula |, Formula 1a, and/or Formula | may be used
as therapeutics for inflammatory disorders in which 1L-6 and/or IL-17 have been implicated in
disease. The following autoimmune diseases are amenable to therapeutic use of BET inhibition by
administration of a compound of Formula §, Formula 13, and/or Formula I or stereoisomer,
tautomer, pharmaceutically acceptable salt, or hydrate of Formula {, Formula la, and/or Formula if
because of a prominent role of IL-6 and/or IL-17: Acute Disseminated Encephalomyelitis {Ishizu, T.,
et al,, “CSF cytokine and chemokine profiles in acute disseminated encephalomyelitis,” J
Neurcimmunol 175{1-2): 52-8 {2006}), Agammaglobulinemia {(Gonzalez-Serrano, MLE,, et al.,”
Increased Pro-inflammatory Cytokine Production After Lipopolysaccharide Stimulation in Patients
with X-linked Agammaglobulinemia,” J Clin Immuna! 32(5):967-74 (2012}}, Allergic Disease
(McKinley, L., et al,, “TH17 cells mediate steroid-resistant airway inflammation and airway
hyperresponsiveness in mice,” J Immunol 181(6):4089-97 (2008)}, Ankylosing spondylitis {Taylan, A,
et al., “Evaluation of the T helper 17 axis in ankyiosing spondylitis,” Rieumatof Int 32(8}:2511-5
{2012)), Anti-GBM/ANT-TBM nephritis (l'to, Y., et al., "Pathogenic significance of interleukin-6in a
patient with antiglomerular basement membrane antibody-induced glomerulonephritis with
multinucleated giant cells,” Am J Kidney Dis 26{1}.72-3 {1995)), Anti-phosphelipid syndrome
{Soltesz, P., et al., “immunological features of primary anti-phospholipid syndrome in connection
with endothelial dysfunction,” Rheumatology {(Oxford) 47(11):1628-34 {2008)), Autoimmune
aplastic anemia {Gu, Y., et al., "Interleukin {IL)-17 promotes macrophages to produce IL-8, IL-6 and
tumour necrosis factor-alpha in aplastic anaemia,” Br J Hoematol 142{1):103-14 (2008}),
Autoimmune hepatitis {Zhao, L., et al,, “Interleukin-17 contributes to the pathogenesis of
autoimmune hepatitis through inducing hepatic interleukin-6 expression,” PLoS One 6(4):218909
(2011)), Autoimmune inner ear disease (Gloddek, B.,et al., “Pharmacological influence on inner ear
endothelial cells in relation to the pathogenesis of sensarineural hearing loss,” Adv Otorhinolaryngo!
59:75-83 (2002)), Autoimmune myocarditis (Yamashita, T,, et al,, “iL.-6-mediated Th17 differentiation
through RORgammat is essential for the initiation of experimental autoimmune myocaiditis,”
Cardiovasc Res 91{4):640-8 (2011)), Autoimmune pancreatitis {Nj, J., et al.,” Involvement of
Interleukin-17A in Pancreatic Damage in Rat Experimental Acute Necrotizing Pancreatitis,”
Inflammaution {2012)), Autcimmune retinopathy (Hohki, S., et al,, “Blockade of interleukin-6 signaling
suppresses experimental autoimmune uveoretinitis by the inhibition of inflammatory Th17
responses,” Exp Eye Res 91{2):162-70 {2010}}, Autoimmune thrombocytopenic purpura (Ma, D., et
al,, “Profile of Thi?7 cytokines {IL-17, TGF-beta, I1L-6} and Thl cytokine {IFN-gamma) in patients with
immune thrombocytopenic purp\jra,” Ann Hematol 87(11):899-304 (2008)), Beheet's Disease
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(Yoshimura, T., et al,, “Involvement of Th17 cells and the effect of anti-IL-6 therapy in autoimmune
uveitis,” Rheumatology (Oxford) 48(4):347-54 (2008}}, Bullous pemphigoid (D'Auria, L., P. et al,,
“Cytokines and bullous perphigoid,” Eur Cytokine Netw 10{2):123-34 {1999)), Castleman’s Disease
(El-Osta, H.E. and R. Kurzrock, “Castlernan's disease: from basic mechanisms to molecular
therapeutics,” Oncologist 16{4):497-511 (2011}), Celiac Disease {Lahdenpera, AL, et al., “Up-
regulation of small intestinal interleukin-17 immunity in untreated coeliac disease but not in
potential coeliac disease or in type 1 diabetes,” Clin Exp Immunol 167(2):226-34 (2012)), Churg-
Strauss syndrome (Fujioka, A., et al., “The analysis of mRNA expression of cytokines from skin fesions
in Churg-Strauss syndrome,” J Dermatol 25{3):171-7 (1998)), Crohn’s Disease (Holtta, V., et al., “IL-
23/1L-17 immunity as a hallmark of Crohn's disease,” Inflarmm Bowel Dis 14{9):1175-84 (2008)),
Cogan’s syndrome {Shibuya, M., et al., “Successful treatment with tocilizumab in a case of Cogan's
syndrome complicated with aortitis,” Mod Rheumatol {2012)), Dry eye syndrome (De Paiva, C.S., et
al., “IL-17 disrupts corneal barrier following desiccating stress,” Mucosal Immunol 2(3):243-53
(2009)}, Essential mixed cryoglobulinemia (Antonelli, A., et al,, “Serum levels of proinflammatory
cytokines interleukin-1beta, interleukin-6, and tumor necrosis factor alpha in mixed
cryaglobulinemia,” Arthritis Rheur 60(12):3841-7 (2009)), Dermatomyositis (Chevrel, G., et al,,
“Interleukin-17 increases the effects of {L-1 beta on muscle cells: arguments for the role of T cells in
the pathogenesis of myositis,” J Neuroimmunol 137(1-2}:125-33 (2003}}, Devic’s Disease {Linhares,
u.C., et al,, “The Ex Vivo Production of {L-6 and 1L-21 by CD4{+) T Cells is Directly Associated with
Neurological Disability in Neuromyaelitis Optica Patients,” J Clin Immunol (2012)), Encephalitis
{Kyburz, D. and M. Corr, “Th17 cells generated in the absence of TGF-beta induce experimental
allergic encephalitis upon adoptive transfer,” Expert Rev Clin immunol 7{3):283-5 (2011)),
Eosinophlic esophagitis (Dias, P.M. and G. Banerjee, “The Role of Th17/IL-17 on Eosinophitic
Inflammation,” J Autoimmun (2012)), Eosinophilic fasciitis {Dias, P.M. and G. Banerjee, “The Role of
Th17/IL-17 on Eosinophilic Inflammation,” J Autoimmun (2012)), Erythema nodosum (Kahawita, 1.P.
and D.N. Lockwood, “Towards understanding the pathology of erythema nodosum leprosum,” Trans
R Soc Trop Med Hyg 102{4):328-37 (2008)), Giant cell arteritis {Deng, J., et al,, “Th17 and Th1 T-cell
responses in giant cell arteritis,” Circulation 121(7):906-15 (2010}), Glomerulonephritis {Ooi, 1.D.,8t
al., “Review: T helper 17 cells: their role in glomerulonaphritis,” Nephirology (Carlion) 15(5):513-21
{2010}}), Goodpasture’s syndrome (ito, Y., et al., “Pathogenic significance of interleukin-6 in a patient
with antiglomerular basement membrane antibody-induced glomerulonephritis with multinucleated
giant celis,” Am J Kidney Dis 26(1):72-9 {1995)}), Granulomatosis with Polyangiitis {(Wegener's)
{Nakahama, H., et al., "Distinct responses of interleukin-6 and other laboratory parameters to

treatment in a patient with Wegener's granulomatosis,” Intern Med 32{2):189-92 {1993}}, Graves’
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Disease {Kim, 5.E., et al,, “Increased serum interleukin-17 in Graves' ophthalmopathy,” Groefes Arch
Clin Exp Ophthoimol 250{10):1521-6 {2012)), Guillain-Barre syndrome {Lu, M.O. and }. Zhu, "The role
of cytokines in Guillain-Barre syndrome,” J Neurol 258(4):5332-48 (2011}), Hashimoto’s thyroiditis
{Figueroa-Vega, N., et al,, “increased circulating pro-inflammatory cytokines and Th17 lymphocytes
in Hashimoto's thyroiditis,” J Clin Endocrinol Metab 85(2):953-62 {2009)), Hemolytic anemia (Xu, L.,
et al,, “Critical role of Th17 cells in development of autoimmune hemolytic anemia,” Exp Hematol
{2012}), Henoch-Schonlein purpura {Jen, H.Y,, et al., “Increased serum interleukin-17 and peripheral
Th17 cells in children with acute Henoch-Schonlein purpura,” Pediatr Allergy Immunol 22(8):862-8
{2011}), 1gA nephropathy {Lin, F.§, et al.,, “Imbalance of regulatory T cells to Th17 cells in IgA
nephropathy,” Scand J Clin Lab Invest 72(3):221-9 {2012}), Inclusion body myositis (Baron, P, et al.,
“Production of 1L-6 by human myoblasts stimulated with Abeta: relevance in the pathogenesis of
IBM,” Neurology 57{9):1561-5 {2001)), Type I diabetes (Belkina, A.C. and G.V. Denis, "BET domain
co-regulators in obesity, inflammation and cancer,” Nat Rev Cancer 12{7):465-77 (2012}),
Interstitial cystitis {Lamale, L.M., et al., “Interleukin-6, histamine, and methylhistamine as diagnostic
markers for interstitial cystitis,” Urology 68(4):702-6 {2006)), Kawasaki’s Disease (Jia, S., et al., “The
T helper type 17/regulatory T cell imbalance in patients with acute Kawasaki disease,” Clin Exp
Immunol 162{1):131-7 {(2010}), Leukocytoclastic vasculitis (Min, C.K,, et al., “Cutaneous leucoclastic
vasculitis {LV} following bortezomib therapy in a myeloma patient; association with pro-
inflammatory cytokines,” Fur J Haematol 76{3):265-8 (2006}, Lichen planus {Rhodus, N.L., et al,,
"Proinflammatory cytokine levels in saliva before and after treatment of {ercsive) oral lichen planus
with dexamethasone,” Oral Dis 12{2):112-6 (2006)), Lupus {SLE) {Mok, M.Y., et al., “The relation of
interleukin 17 {IL-17) and 1L-23 to Th1/Th2 cytokines and disease activity in systemic lupus
erythematosus,” J Rheumatol 37{10):2046-52 {2010}), Microscopic polyangitis (Muller Kobold, A.C,,
et al., “In vitro up-regulation of E-selectin and induction of interleukin-6 in endothelial cells by
autoantibodies in Wegener's granulomataosis and microscopic polyangiitis,” Clin Exp Rheumatol
17(4):433-40 {1959)), Multiple sclerosis {Jadidi-Niaragh, F. and Mirshafiey A, “Th17 cell, the new
player of neuroinflammatory process in multiple sclerosis,” Scand J Immunol 74{1):1-13 {2011)),
Myasthenia gravis {Aricha, R, et al,, “Blocking of IL-6 suppresses experimental autsimmune
myasthenia gravis,” J Autoimmun 36(2):135-41 {20111)), myositis {Chevrel, G., et al,, “Interleukin-17
increases the effects of IL-1 beta on muscle cells: arguments for the role of T cells in the
pathogenesis of myaositis,” J Neuroimmunol 137(1-2):125-33 (2003)}, Optic neuritis {Icoz, S., et al,,
“Enhanced IL-6 production in aquaporin-4 antibody positive neuromyelitis optica patients,” Int J
Neurosci 120(1):71-5 {2010}}, Pemphigus {Lopez-Robles, E., et al., “TNFalpha and IL-6 are mediators
in the blistering process of pemphigus,” Int J Dermatol 40{3):185-8 {2001)}, POEMS syndrome
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{Kallen, K.1., et al,, “New developments in IL-6 dependeant biclogy and therapy: where do we stand
and what are the options?” Expert Opin Investig Drugs 8(9):1327-49 (1993}), Polyarteritis nodosa
{Kawakami, T., et al., “Serum levels of interleukin-6 in patients with cutaneous polyarteritis nodosa,”
Acta Derm Venereol 92{3):322-3 {2012)), Primary biliary cirrhosis {Harada, K., et al,, “Periductal
interleukin-17 production in association with biliary innate immunity contributes to the
pathogenesis of cholangiopathy in primary biliary cirrhosis,” Clin Exp immunol 157{2):261-70 (2008)),
Psoriasis {Fujishima, S., €1 al., “Involverment of IL-17F via the induction of IL-6 in psoriasis,” Arch
Dermatol Res 302{7):499-505 (2010)), Psoriatic arthritis (Raychaudbhuri, 5.P., et al,, 1L-17 receptor and
its functional significance in psoriatic arthritis,” Mol Cell Biochem 359{1-2):419-29 {2012}},
Pyoderma gangrenosum {Kawakami, T., et al,, “Reduction of interleukin-6, interleukin-8, and anti-
phosphatidylserine-prothrombin complex antibody by granulocyte and monocyte adsorption
apharesis in a patient with pyoderma gangrenosum and ulcerative colitis,” Am J Gastroenterol
104(9):2363-4 (2009)), Relapsing polychondritis {(Kawai, M., et al., “Sustained response to
tocilizumab, anti-interleukin-6 receptor antibody, in two patients with refractory relapsing
polychondritis,” Rheumatology {Oxford) 48(3):318-8 (2009)), Rheumatoid arthritis {Ash, Z. and P.
Emery, “The role of tocilizumab in the management of rheumatoid arthritis,” Expert Opin Biol Ther,
12{8):1277-89 (2012)}, Sarcoidasis {Belli, F,, et al., “Cytokines assay in peripheral blood and
bronchoalveolar lavage in the diagnosis and staging of pulmonary granulomatous diseases,” int J
Immunopathol Pharmacof 13{2):61-67 {2000))}, Scleroderma (Radstake, T.R,, et al,, “The pronounced
Thi7 profile in systemic sclerosis {S5¢) together with intracellular expression of TGFbeta and
IFNgamma distinguishes SSc phenotypes,” PLoS One, 4(6): €5903 (2008)}, Sjogren's syndrome
{Katsifis, G.E., et al., “Systemic and local interleukin-17 and linked cytokines associated with Sjogren's
syndrome immunopathogenesis,” Am J Pathol 175(3):11.67-77 {2009)), Takayasu’s arteritis (Sun, Y.,
et al., “MMP-9 and IL-6 are potential biomarkers for disease activity in Takayasu's arteritis,” Int J
Cardiol 156{2):236-8 {2012)), Transverse myelitis (Graber, 1.1, et al,, “Interleukin-17 in transverse
myelitis and multiple sclerosis,” J Neuroimmunel 196{1-2}:124-32 (2008)), Ulcerative colitis {Mudter,
. and M.F. Neurath, “Ii-6 signaling in inflammatory howel disease: pathophysiological role and
clinical relevance,” Inflamm Bowel Dis 13{8):1016-23 (2007)), Uveitis {Haruta, H., et al., “Blockade of
interleukin-6 signaling suppresses not only th17 but also interphotoreceptor retinoid binding
protein-specific Thi by promoting regulatory T cells in experimental autoimmune uveoretinitis,”
Invest Ophthalmol Vis Sci 52{6}:3264-71 {2011)}}, and Vitiligo {Bassiouny, D.A. and O. Shaker, “Role of
interfeukin-17 in the pathogenesis of vitiligo,” Cfin Exp Dermatol 36{3):292-7 115. {2011)). Thus, the
invention includes compounds of Formula |, Formula la, and/or Formula i, sterecisomers,

tautomers, pharmaceutically acceptable salts, or hydrates thereof; pharmaceutical compaositions
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comprising one or more of those compounds; and methods of using those compounds or
compositions for treating these diseases.

[0156]  Acute and chronic {non-autoirmmune) inflammatory diseases characterized by
increased expression of pro-inflammatory cytokines, including 1L-6, MCP-1, and iL-17, would also be
amenable to therapeutic BET inhibition. These include, but are not limited to, sinusitis {Bradley, D.T.
and S.E. Kountakis, “Role of interleukins and transforming growth factor-beta in chronic
rhinosinusitis and nasal polyposis,” Laryngoscope 115{4):684-6 (2005)), pneumonitis {Besnard, A.G.,
et al, “inflammasome-IL-1-Th17 responise in allergic lung inflammation” J Mol Cell Biol 4{(1):3-10
{2012)), osteomyelitis (Yoshii, T., et al.,, "Local levels of interleukin-1bets, -4, -6 and tumor necrosis
factor alpha in an experimental model of murine osteomyelitis due to staphylococcus aureus,”
Cytokine 19(2):59-65 2002), gastritis {Bayraktarogly, T., et al., “Serum levels of tumor necrosis factor-
alpha, interleukin-6 and interleukin-8 are not increased in dyspeptic patients with Helicobacter
pylori-associated gastritis,” Mediators Inflamm 13{1):25-8 (2004}}, enteritis (Mitsuyama, K., et al.,
“STAT3 activation via interleukin 6 trans-signalling contributes to ileitis in SAMP1/Yit mice,” Gut
55(9):1263-9. (2006)), gingivitis (Johnson, R.B,, et al., “Interleukin-11 and IL-17 and the pathogenesis
of periodontal disease,” J Periodonte! 75(1):37-43 {2004}), appendicitis (Latifi, 5.Q., et al., “Persistent
elevation of serum interleukin-6 in intraabdominal sepsis identifies those with prolonged length of
stay,” J Pediatr Surg 39(10}5:1548-52 (2004)), irritable bowel syndrome {Ortiz-Lucas, M., et al,,
“Irritable bowe! syndrome immune hypothesis. Part two: the role of cytokines,” Rev Esp Enferm Dig
102(12):711-7 (2010})), tissue graft rejection (Kappel, LW., et al., “iL-17 contributes to CD4-mediated
graft-versus-host disease,” Blood 113(4):945-52 (2009)), chronic obstructive pulmonary disease
{COPD) (Traves, S.L. and L.E. Donnelly, “Thi17 celis in airway diseases,” Curr Mol Med 8(5):416-26
{2008)}, septic shock (toxic shock syndrome, SIRS, bacterial sepsis, etc) {Nicodeme, E,, et al,,
“Suppression of inflammation by a synthetic histone mimic,” Nature 468{7327):1119-23 (2010)),
osteoarthritis {Chen, L, et al,, “IL-17RA aptamer-mediated repression of IL-6 inhibits synovium
inflammation in a murine model of osteocarthritis,” Osteoarthritis Cartilage 19{6):711-8 (2011)),
acute gout {Urano, W,, et al,, “The inflammmatory process in the mechanism of decreased serum uric
acid concentrations during acute gouty arthritis,” J Rheumatol 29(9):1950-3 (2002)), acute lung

“injury (Traves, S.L. and LE. Donnelly, “Thi7 cells in airway diseases,” Curr Mol Med 8(5):416-26
(2008)), acute renal failure (Simmons, E.M., et al., “Plasma cytokine levels predict mortality in
patients with acute renal failure,” Kidney Int 65(4):1357-65 {(2004}), burns {Paguet, P. and G.E.
Pierard, “Interleukin-6 and the skin,” int Arch Allergy Immunol 109{4):308-17 {1996}), Herxheimer
reaction (Kaplanski, G., et al., “Jarisch-Herxheimer reaction complicating the treatment of chronic Q

fever endocarditis: elevated TNFalpha and IL-6 serum ievels,” J Infect 37(1):83-4 (1998)), and SIRS
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associated with viral infections (Belkina, A.C. and G.V. Denis, “BET domain co-regulators in obesity,
inflammation and cancer,” Nat Rev Cancer 12{7}:465-77 {2012}). Thus, the invention includes
compounds of Formula |, Formula la, and/or Formula i, sterecisomers, tautomers, pharmaceutically
acceptable salts, or hydrates thereof; pharmaceutical compositions comprising one or mare of those
compounds; and methods of using those compounds or compositions for treating these diseases,

[0157]  In one embodiment, BET inhibitor compounds of Formula §, Formula la, and/or
Formula I, sterecisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compositions comprising one or more of those compounds may be used for treating rheumatoid
arthritis {RA} and multiple sclerosis (MS). Strong proprietary data exist for the utility of BET
inhibitors in preclinical models of RA and MS. R. Jahagirdar, S.M. et al,, “An Orally Bioavailable Small
Molecule RVX-297 Significantly Decreases Disease in a Mouse Model of Multiple Sclerosis,” World
Congress of Inflammation, Paris, France (2011). Both RA and MS are characterized by a
dysregulation of the IL-6 and IL-17 inflammatory pathways {(Kimura, A. and T. Kishimoto, “IL-6:
regulator of Treg/Thi7 balance,” Eur J Immuno? 40(7):1830-5 {2010)) and thus would be especially
sensitive to BET inhibition. In another embodiment, BET inhibitor compounds of Formula |, Formula
Ia, and/or Formula ll may he used for treating sepsis and associated afflictions. BET inhibition has
bean shown to inhibit development of sepsis, in part, by inhibiting 1L-6 expression, in preclinical
models in both published {Nicodame, E., et al,, “Suppression of inflammation by a synthetic histone
mimic,” Noture 468(7327):1119-23 {2010}) and proprietary data.

[6158] In one embodiment, BET inhibitor cémpourtds of Formula |, Formula la, and/or
Formula ll, sterecisamers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compaositions comprising one or more of those compounds may be used to treat cancer. Cancers
that have an overexpression, translocation, amplification, or rearrangement c-myc or other myc
family oncoproteins {MYCN, L-myc) are particularly sensitive to BET inhibition. Delmore, J.E., et al,,
"BET bromodomain inhibition as a therapeutic strategy to target ¢-Myc,” Cefl 146(6):904-17 (2010);
Meriz, LA, et al., “Targeting MYC depandence in cancer by inhibiting BET bromodomains,” Proc
Natl Acad Sci USA 108{40):16669-74 (2011). These cancers include, but are not limited to, B-acute
lyraphocytic leukemia, Burkitt's lymphoma, Diffuse large cell lymphoma, Multiple myeloma, Primary
plasma cell leukemia, Atypical carcinoid lung cancer, Bladder cancer, Breast cancer, Cervix cancer,
Colon cancer, Gastric cancer, Glioblastoma, Hepatocellular carcinoma, Large cell neuroendocrine
carcinoma, Medulloblastoma, Melanoma, nodular, Melanoma, superficial spreading,
Neuroblastoma, esophageal squamous cell carcinoma, Osteosarcoma, Ovarian cancer, Prostate

cancer, Renal clear cell carcinoma, Retinoblastoma, Rhabdomyosarcoma, and Smali cell lung
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carcinoma. Vita, M. and M. Henriksson, “The Myc oncoprotein as a therapeutic target for human
cancer,” Semin Cancer Biol 16{4):318-30 {2006).

{0159]  In one embodiment, BET inhibitor compounds of Formula |, Formula 1a, and/or
Formula Il, stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compositions comprising one or more of those compounds may be used to treat cancers that result
from an aberrant regulation (overexprassion, translocation, etc) of BET proteins. These include, but
are not limited to, NUT midline carcinoma (Brd3 or Brd4 translocation to nutlin 1 gene) (French, C.A,,
“NUT midline carcinoma,” Carnicer Genet Cytogenet 203{1):16-20 (2010)), B-cell lymphoma (Brd2
overexpression} (Greenwald, R.1, et al., “E mu-BRD2 transgenic mice develop B-cell lymphoma and
leukemia,”. Blood 103{4):1475-84 {2004}}, non-small cell lung cancer (BrdT overexpression)
{Grunwald, C., et al.,, “Expression of multiple epigenetically regulated cancer/germline genes in
nonsmall cell lung cancer,” Int J Cancer 118{10}:2522-8 (2006))}, esophageal cancer and head and
neck squamous cell carcinoma (BrdT overexpression) {Scanlan, M.J., et al., “Expression of cancer-
testis antigens in lung cancer: definition of bromodomain testis-specific gene (BRDT) as a new CT
gene, CT9,"” Cancer Lett 150{2):55-64 (2000)), and colon cancer {Brd4) {Rodriguez, R.M., et al,,
“Aberrant epigenetic regulation of bromodomain BRD4 in human colon cancer,” J Mol Med (Berl)
90(5):587-95 {2012}).

{0160]  In one embodiment, because BET inhibitors decrease Brd-dependent recruitment
of pTEFb to genes involved in cell proliferation, BET inhibitor compounds of Formula |, Formula s,
and/or Formula I, sterecisomers, tautomers, pharmaceutically acceptabile salts, or hydrates thereof,
or compositions comprising one or more of those compounds may be used to treat cancers that rely
on pTEFb (CdkS/cyclin T) and BET proteins to regulate oncogenes. These cancers include, but are
not limited to, chronic lymphocytic leukemia and multiple myeloma (Tong, W.G., et al., “Phase | and
pharmacologic study of SNS-032, a potent and selective Cdk2, 7, and 9 inhibitor, in patients with
advanced chronic lymphocytic leukemia and multiple myeloma,” J Clin Oncol 28{18):3015-22 (2010)),
follicular lymphoma, diffuse large B cell lymphoma with germinal center phenotype, Burkitt's
lymphorma, Hodgkin’s lymphoma, follicular lymphomas and activated, anaplastic large cell
lyraphoma {Beltan, C., et al,, “CDK9/CYCLIN T1 expression during normal lymphoid differentiation
and malignant transformation,” J Pathol 203(4}:946-52 (2004)}, neuroblastoma and primary
neuroectodermal tumor (De Falco, G., et al., “Cdk9 regulates neural differentiation and its
expression correlates with the differentiation grade of neuroblastoma and PNET tumors,” Cancer
Biol Ther 4(3):277-81 {2005)), rhabdomyosarcoma {Simone, C. and A. Giordano, “Abrogation of
signal-dependent activation of the cdk3/cyclin T2a complex in human RD rhabdomyosarcoma cells,”

Cell Death Differ 14{1):192-5 (2007)), prostate cancer {Lee, D.K,, et al., “Androgen receptor interacts
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with the positive elongation factor P-TEFb and enhances the efficiency of transcriptional elongation,”
J Biol Chem 276{13}:9978-84 {2001)), and breast cancer (Bartholomeeusen, K., et al., “BET
bromodomain inhibition activates transcription via a transient release of P-TEFb from 7SK snRNP,” 4
Biof Chem {2012)).

[0161] In one embodiment, BET inhibitor compounds of Formula |, Formula la, and/or
Formula I, stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compositions comprising one or mare of those compounds may be used to treat cancers in which
BET-responsive genes, such as CDKg, Bcl2, TYRO3, MYB, and hTERT are up-regulated. Dawson, M.A,,
et al,, “Inhibition of BET recruitment to chromatin as an effective treatment for MLL-fusion
leukaemia,” Nature 478{7370):529-33 (2011); Delmore, L.E., et al., “BET bromodomain inhibition as
a therapeutic strategy to target ¢-Mye,” Cell 146(6):904-17 (2010). These cancers include, but are
not limited to, pancreatic cancer, breast cancer, colon cancer, glioblastoma, adenoid cystic
carcinoma, T-cell prolymphocytic leukemia, malignant glioma, bladder cancer, medulioblastoma,
thyroid cancer, melanoma, multiple myeloma, Barret’s adenocarcinoma, hepatoma, prosiate cancer,
pro-myelocytic leukemia, chronic lymphocytic leukemia, mantle cell lymphoma, diffuse large B-cell
lymphoma, small cell lung cancer, and renal carcinoma. Ruden, M. and N. Puri, “Nove! anticancer
therapeutics targeting telomearase,” Cancer Treat Rev (2012); Kelly, P.N. and A. Strasser, “The role of
Bcl-2 and its pro-survival relatives in tumourigenesis and cancer therapy” Celf Death Differ
18(9):1414-24 {2011); Uchida, T,, et al,, “Antitumor effect of bcl-2 antisense phosphorothioate
oligodeoxynucleotides on human renal-cell carcinoma cells in vitro and in mice,” Mol Urol 5{2):71-8
{2001).

[0162] Published and proprietary data have shown divect effects of BET inhibition on cell
proliferation in various cancers. In one embodiment, BET inhibitor compounds of Formula i, Formula
la, and/or Formula 11, sterecisomers, tautomers, pharmaceutically acceptable salts, or hydrates
thereof, or compositions comprising one or more of those compounds may be used to treat cancers
for which exist published and, for some, proprietary, in vivo and/or in vitro data showing a direct
effect of BET inhibition on cell proliferation. These cancers include NMC {NUT-midiine carcinoma),
acute myeloid leukemia {AML), acute B lymphoblastic leukemia {B-ALL), Burkitt's Lymphorma, B-cell
Lymphoma, Melanoma, mixed lineage leukemia, multipie myeloma, pro-myelocvtic laukemia (PML),
and non-Hodgkin's lymphoma. Filippakopoulos, P., et al,, “Selective inhibition of BET
bromodomains,” Nature 468(7327):1067-73 (2010); Dawson, M.A., et al., “Inhibition of BET
recruitment to chromatin as an effective treatment for MUilL-fusion leukaemia,” Nature
478(7370):529-33 (2011}; Zuber, J., et al., “RNAI screen identifies Brd4 as a therapeutic target in
acute myeloid leukaemia,” Noture 478{7370):524-8 (2011); Miguel F. Segura,et al, "BRD4 is a novel
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therapeutic target in melanoma,” Cancer Research. 72{8):Supplement 1 (2012). The compounds of
the invention have a demonstrated BET inhibition effect on cell proliferation in vitro for the following
cancers: Neuroblastoma, Medulloblastoma, lung carcinoma {(NSCLC, SCLC), and colon carcinoma.

[0163] In one embodiment, because of potential synergy or additive effects between BET
inhibitors and other cancer therapy, BET inhibitor compounds of Formula |, Formula 13, and/or
Formula I, stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compositions comprising one or more of those compounds may be combined with other therapias,
chamotherapeutic agents, or anti-proliferative agents to treat human cancer and other proliferative
disorders. The list of therapeutic agents which can be combined with BET inhibitors in cancer
treatment includes, but is not limited to, ABT-737, Azacitidine (Vidaza), AZD1152 {Barasertib),
AZD2281 (Olaparib), AZD6244 (Selumetinib), BEZ235, Bleomycin Sulfate, Bortezomib (Velcade),
Busulfan (Myleran), Camptothecin, Cisplatin, Cyclophosphamide (Clafen), CYT387, Cytarabine {Ara-
C}, Dacarbazine, DAPT {GSI-HIX), Decitabine, Dexamethasone, Doxorubicin {Adriamycin), Etoposide,
Everolimus (RADOO01}, Flavepiridol (Alvocidib), Ganetespib (STA-9090}, Gefitinib {lressa), Idarubicin,
Ifosfamide (Mitoxana), IFNa2a (Roferon A), Melphalan (Alkeran), Methazolastone (temozolomide),
Metformin, Mitoxantrone {Novantrone), Paclitaxel, Phenformin, PKC412 (Midostaurin), PLX4032
{Vemurafenib), Pomalidomide {CC-4047), Prednisone (Deltasone), Rapamycin, Revlimid
{Lenalidomide), Ruxolitinib (INCB018424), Sorafenib {Nexavar), SU11248 {Sunitinib), SU11274,
Vinblastine, Vincristine {Oncovin), Vinorelbine {Navelbine}, Vorinostat {(SAHA}, and WP1130
{Degrasyn).

[0184] Inone embodiment, BET inhibitor compounds of Formula 1, Formula ia, and/or
Formula 1}, sterecisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compositions comprising one or more of those compounds may be used 1o treat benign proliferative
and fibrotic disorders, including, but not limited to, benign soft tissue tumors, bone tumaors, brain
and spinal tumors, eyelid and orbital tumors, granuloma, lipoma, maningioma, multiple endocrine
neoplasia, nasal polyps, pituitary tumors, prolactinoma, pseudotumor cerebri, seborrheic keratoses,
stomach polyps, thyroid nodules, cystic neoplasms of the pancreas, hemangiomas, vocal cord
nodules, polyps, and cysts, Castleman disease, chronic pilonidal disease, dermatofibroma, pilar cyst,
pyogenic granuloma, juvenile polyposis syndrome, idiopathic pulmonary fibrosis, renal fibrosis, post-
operative stricture, keloid formation, scleroderma, and cardiac fibrosis. Tang, X et al., "Assessment
of Brd4 Inhibition in Idiopathic Pulmonary Fibrosis Lung Fibroblasts and in Vivo Models of Lung
Fibrosis,” .Am J Pathology in press {2013).

[0165]  In one embodiment, because of their ability to up-regulate ApoA-1 transeription

and protein expression {Mirguet, Q., et al., “From ApoA1l upregulation to BET family bromodomain
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inhibition: discovery of 1-BET151,” Bioorg Med Chem Lett 22(8):2963-7 {2012); Chung, C.W,, et al,,
“Discovery and characterization of small molecule inhihitors of the BET family bromodomains,” J
Med Chem 54{11):3827-38 {2011})), BET inhibitor compounds of Formula |, Formula fa, and/or
Farmula Ui, stereoisomers, tautomers, pharmaceutically acceptable salts, oy hydrates thereof, or
compositions comprising one or more of those compounds may be used to treat cardiovascular
diseases that are generally associated with including dyslipidemis, atherosclerosis,
hypercholesterolemia, and metabolic syndrome (Belkina, A.C. and G.V. Denis, “BET domain co-
regulators in obesity, inflammation and cancer,” Nuat Rev Cancer 12{7):465-77 (2012); Denis, G.V.,
"Bromodomain coactivators in cancer, obesity, type 2 diabetes, and inflarnmation,” Discov Med
10{55):48%-99 (2010}}. In another embodiment, BET inhibitor compounds of Formula |, Formula la,
and/or Formula 1l may be used to treat non-cardiovascular disease characterized by deficits in ApoA-
1, including Alzheimer's disease. Elliott, D.A,, et al., “Apolipaproteins in the brain: implications for
neurological and psychiatric disorders,” Clin Lipido! 51(4):555-573 (2010},

[0166] In one embodiment, BET inhibitor compounds of Formula |, Formula Ig, and/or
Formula ll, sterecisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or
compositions comprising one or more of those compounds may be used in patients with insulin
resistance and type il diabetes. Belking, A.C. and G.V. Denis, “BET domain co-ragulators in obesity,
inflammation and cancer,” Nat Rev Cancer 12(7):465-77 (2012); Denis, G.V., “Bromodomain
coactivators in cancer, obesity, type 2 diabetes, and inflamraation,” Discov Med 10{55):4859-99
{2010); Wang, F., et al,, “Brd2 disruption in mice causes severe obesity without Type 2 diabetes,”
Biochem J 425{1):71-83 {2010); Denis, G.V., et al, “An emerging role for bromodomain-containing
proteins in chromatin regulation and transcriptional contro! of adipogenesis,” FEBS Lett
584(15):3260-8 {20108). The anti-inflammatory effects of BET inhibition would have additional value
in decreasing inflammation associated with diabetes and metabolic disease. Alexandraki, K., et al,,
“Inflammatory process in type 2 diabetes: The role of cytokines,” Ann N ¥ Acad Sci 1084:839-117
(2008).

[0167] In one embodiment, because of their ability to down-regulate viral promoters, BET
inhibitor compounds of Formula |, Formula la, and/or Formula i, stereoisomers, tautomers,
pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of
those compounds may be usad as therapeutics for cancers that are associated with viruses including
Epstein-Barr Virus (EBV), hepatitis virus (HBY, HCV), Kaposi's sarcoma associated virus (KSHV),
human papilloma virus {HPV), Merkel cell polyomavirus, and human cytomegalovirus (CMV).
Gagnon, D., et al,, “Proteasomal degradation of the papillomavirus E2 protein is inhibited by

overexpression of bromodomain-containing protein 4,” J Virol 83{9):4127-38 {2009); You, J., et al,,
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“Kaposi's sarcoma-associated herpesvirus latency-associated nuclear antigen interacts with
bromodoimain protein Brdd on host mitotic chromosomes,” J Virol 80{18):8909-19 (20086); Palermo,
R.D,, et al., "RNA polymerase | stalling promotes nucleosome occlusion and pTEFb recruitment to
drive immortalization by Epstein-Barr virus,” PLoS Pathog 7{10}:e1002334 (2011); Poreba, E., et al,,
“Epigenetic mechanisms in virus-induced tumorigenesis,” Clin Epigenetics 2(2):233-47. 2011, In
another embodiment, because of their ability to reactivate HIV-1 in models of latent T cell infection
and latent monocyte infection, BET inhibitors could be used in combination with anti-retroviral
therapeutics for treating HIV, Zhu, J., et al., “Reactivation of Latent HIV-1 by Inhibition of BRD4,” Cell
Rep (2012); Banerjee, C,, et al., “BET bromodomain inhibition as a novel strategy for reactivation of
HIV-1,” Jleukoc Biol (2012); Bartholomeeusen, K., et al,, "BET hbromodomain inhibition activates
transcripiion via a transient release of P-TEFb from 75K snRNP,” J Biol Chem (2012); Li, Z,, et al,, “The
BET bromodomain inhibitor JQ1 activates HIV latency through antagonizing Brd4 inhibition of Tat-
transactivation,” Nucleic Acids Res {2012.)

[6168] In one embodiment, because of the role of epigenetic processes and
bromodomain-containing proteins in neurclogical disorders, BET inhibitor compounds of Formula |,
Formula la, and/or Formula ll, stereocisomers, tautomers, pharmaceutically acceptable salts, or
hydrates thereof, or compositions comprising one or more of those compounds may he used to
treat diseases including, but not limited to, Alzheimer's disease, Parkinson’s disease, Huntington
disease, bipolar disorder, schizophrenia, Rubinstein-Taybi syndrome, and epilepsy. Prinjha, R.K.,, J.
Witherington, and K. Lee, "Place your BETs: the therapeutic potential of bromodomains,” Trends
Pharmacol Sci 33(3):146-53 (2012); Muller, S., et al., “Bromodomains as therapeutic targets,” Expert
Rev Mol Med 13:e29 {2011).

[0168] Inone embodiment, because of the effect of BRDT depletion or inhibition on
spermatid development, BET inhibitor compounds of Formula |, Formula Ia, and/or Formula 1,
stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or compositions
comprising one or more of those compounds may be used as reversible, male contraceptive agents.
Matzuk, M.M,, et al,, “Smali-Molecule Inhibition of BRDT for Male Contraception,” Cell 150{4): p.
673-684 {2012); Berkovits, B.D., et al.,, “The testis-specific double bromodomain-containing protein
BRDT forms a complex with multiple spliceosome components and is required for mRNA splicing and

3'-UTR truncation in round spermatids,” Nucleic Acids Res 40{15):7162-75 (2012).

Pharmaceutical Compositicns

{01701 Pharmaceutical compositions of the present disclosure comprise at least one
compound of Formulae |-}, or tautomer, sterecisomer, pharmaceutically acceptable salt or hydrate

thereof formulated together with one or more pharmaceutically acceptable carriers. These
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formulations include those suitable for oral, rectal, topical, buccal and parenteral {e.g.,
subcutanecus, intramuscular, intradermal, or intravenous) administration. The most suitable form of
administration in any given case will depend on the degree and severity of the condition being
treated and on the nature of the particular compound being used.

{6171] Formulations suitable for oral administration may be presented in discrete units,
such as capsules, cachets, Jozenges, or tablets, each containing a predetermined amount of a
compound of the present disclosure as powder or granules; as a soelution or a suspension in an
agueous or non-agqueous liguid; or as an oil-in-water or water-in-ail emulsion. As indicated, such
formulations may be prepared by any suitable method of pharmacy which includes the step of
bringing into association at least one compound of the present disclosure as the active compound
and a carrier or excipient {(which may constitute one 6r more accessory ingredients). The carrier
must be acceptable in the sense of being compatible with the other ingredients of the formulation
and must not be deleterious to the recipient. The carrier may be a solid or a liquid, or both, and may
he formulated with at least one compound described herain as the active compound in a unit-dose
formulation, for example, a tablet, which may contain from about 0.05% to about 95% by weight of
the at least one active compound, Other pharmacologically active substances may also be present
inciuding other compounds. The formulations of the present disclosure may be prepared by any of
the well-known techniques of pharmacy consisting essentially of admixing the components.

f0172]  For solid compositions, conventional nontoxic solid carriers include, for example,
pharmaceutical grades of mannitol, 1actose, starch, magnesium stearate, sodium saccharin, talc,
cellulose, glucose, sucrose, magnesium carbonate, and the like. Liquid pharmacologically
administrable compositions can, for example, be prepared by, for example, dissolving or dispersing,
at least one active compound of the present disclosure as described herein and optionai
pharmaceutical adjuvants in an excipient, such as, for example, water, saline, agueocus dextrose,
glycerol, ethanol, and the like, to thereby form a sclution or suspension. In general, suitahle
formulations may be prepared by uniformly and intimately admixing the at least one active
compound of the present disclosure with a liquid or finely divided solid carrier, or both, and then, if
necessary, shaping the product. For example, a tablet may be prepared by compressing or molding a
powder or granules of at least one compound of the present disclosure, which may be optionally
combined with one or more accessory ingredients. Compressed tablets may be prepared by
compressing, in a suitable maching, at laast one compound of the present disclosure in a free-
flowing form, such as a powder or granules, which may be optionally mixed with a binder, lubricant,

inert diluent and/or surface active/dispersing agent{s). Molded tablets may be made by molding, ina

69



WO 2015/0602754 PCT/US2014/043423

suitable machine, where the powderad form of at least one compound of the present disclosure is
moistened with an inert liquid diluent,

[0173]) Formulations suitable for buccal (sub-lingual) administration include lozenges
comprising at least one compound of the present disclosure in a flavored base, usually sucrose and
acacia or tragacanth, and pastilles comprising the at least one compound in an inert base such as
gelatin and glycerin or sucrose and acacia.

{0174] Formulations of the present disclosure suitable for parenteral administration
comjpise sterile aqueous preparations of at least one compound of Formulae 1-11 or tautomers,
sterevisomers, pharmaceutically acceptable salts, and hydrates thereof, which are approximately
isotonic with the blood of the intended recipient. These preparations are administered
intravenously, although administration may also be effected by means of subcutaneous,
intramuscular, or intradermal injection. Such praparations may conveniently be prepared by
admixing at least one compound described herein with water and rendering the resulting solution
sterile and isotonic with the blood. Injectable compaositions according to the present disclosure may
contain from about 0.1 to about 5% w/w of the active compound.

[0175] Formulations suitable for rectal administration are presented as unit-dose
suppositories. These may be prepared by admixing at least one compound as described herein with
one or more conventional solid carriers, for example, cocoa buiter, and then shaping the resulting
mixture,

[0i76]  Formulations suitable for topical application to the skin may take the form of an
ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers and excipiants which may be used
include Vaseline, lanoline, polyethylene glycols, alcohaols, and combinations of two or more thereof,
The active compound (i.e., at least one compound of Formulae -V or tautomers, sterecisomers,
pharmaceutically acceptable salts, and hydrates thereof) is generally present at a concentration of
from about 0.1% to about 15% w/w of the compasition, for example, from about 0.5 to about 2%.

{01771  The amount of active compound administered may be dependent on the subject
being treated, the subject's weight, the manner of administration and the judgment of the
prescribing physician. For example, a dosing schedule may involve the daily or semi-daily
administration of the encapsulated compound at a perceived dosage of about 1 pig to about 1000
mg. In another embodiment, intermittent administration, such as on a monthly or yearly basis, of a
dose of the encapsulated compound may be ernployed. Encapsulation facilitates access to the site of
action and allows the administration of the active ingrediants simultaneausly, in theory producing a
synergistic effect. In accordance with standard dosing regimens, physicians will readily determine

optimum dosages and will be able to readily modify administration to achieve such dosages.
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[0178} A therapeutically effective amount of a compound or composition disclosed herein
can be measured by the therapeutic effectiveness of the compound. The dosages, however, may be
varied depending upon the requirements of the patient, the severity of the condition being treated,
and the compound being used. In one embodiment, the therapeutically effective amount of a
disclosed compound is sufficient to establish a maximat plasma concentration. Preliminary doses as,
for example, determined according 1o animal tests, and the scaling of dosages for human
administration is performed according to art-accepted practices.,

[6179] Toxicity and therapeutic efficacy can be determined by standard pharmaceutical
procedures in cell cultures or experimental animals, e.g., for determining the LDs; {the dose lethal to
50% of the population) and the EDs; {the dose therapeutically effective in 50% of the population).
The dose ratio between toxic and therapeutic effects 1s the therapeutic index and it can be
expressed as the ratio LDso/ED:. Compositions that exhibit large therapeutic indices are preferable.

{6180] Data obtained from the cell culture assays or animal studies can be used in
formulating a range of dosage for use in humans. Therapeutically effective dosages achiaved in one
anima! model may be converted for use in another animal, including humans, using conversion
factors known in the art {see, e.g., Freireich et al., Cancer Chemother, Reporis 50{4}:219-244 (1966}
and Table | for Equivalent Surface Area Dosage Factors).

Table I Equivalent Surface Area Dosage Factors:

N

m“\m\_\TO: Mouse Rat ‘Monkey Dog Human
Fromie, | (208) | (150g) | (35ke) | (8ke) (60 kg)
Mouse 1 1/2 1/4 1/6 /12
Rat 2T Y 1/4 177
Monkey 4 2 1 3/5 1/3
Dog 6 4 3/5 1 1/2
Hu man 12 7 3 - 2 ' 1

[0181) The dosage of such compounds lies preferably within a range of circulating
concentrations that include the EDsy with little or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of administration utilized. Generally, a
therapeutically effective amount may vary with the subject's age, condition, and gender, as well as
the severity of the medical condition in the subject. The dosage may be determined by a physician

and adjusted, as nacessary, to suit observed effects of the treatment.
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[06182] Inone embodiment, a compound of Formulae I-if or a tautomer, sterecisomer,
pharmaceutically acceptable salt or hydrate thereof, is administered in combination with another
therapeutic agent. The other therapeutic agent can provide additive or synergistic value relative to
the administration of a compound of the present disclosure alone. The therapeutic agent can be, for
example, a statin; a PPAR agonist, e.g., a thiazolidinedione or fibrate; a niacin, a RvX, FXR or LXR
agonist; a bile-acid reuptake inhibitor; a cholesterol ahsorption inhibitor; a cholesterol synthesis
inhibitor; a cholesteryl ester transfer protein (CETP), an ion-exchange resin; an antioxidant; an
inhibitor of AcylCoA cholesterol acyltransferase (ACAT inhihitor); a tyrophosting; a sulfonyiurea-
hased drug; a biguanide; an alpha-glucosidase inhibitor; an apolipoprotein E regulator; a HMG-CoA
reductase inhibitor, a microsomal triglyceride transfer protein; an LDL-lowing drug; an HDL-raising
drug; an HDL enhancer; a regulator of the apolipoprotein A-IV and/or apolipoprotein genes; or any
cardiovascular drug.

[0183] Inanother embodiment, a compound of Formulae | and/or Formula llora
tautomer, stereoisomer, pharmaceutically acceptable salt or hydrate thereof, is administered in
combination with one or more anti-inflammatory agents. Anti-inflammatory agents can include
immunosuppressants, TNF inhibitors, corticosteroids, non-steroidal anti-inflammatory drugs
{NSAIDs), disease-modifying anti-rheumatic drugs (DMARDS), and the like. Exemplary anti-
inflarmatory agenis include, for example, prednisone; methylpreniscione {Medrol®), triamcinolone,
methotrexate (Rheumatrex®, Trexall®), hydroxychloroquine {Plaquenil®), sulfasalzine {Azulfidine®),
leflunomide {Arava®), etanercept (Enbrel®), inflixirmab (Remicade®), adalimumab (Humira®),
rituximab (Rituxan®), abatacept (Orencia®), interleukin—1, anakinra (Kineret™}, ibuprofen,
ketoprofen, fenoprofen, naproxen, aspirin, acetominophen, indomethacin, sulindac, meloxicam,
piroxicam, tenoxicam, lornoxicam, ketorolac, etodolac, mefenamic acid, meclofenamic acid,
flufenamic acid, {olfenamic acid, diclofenac, oxaprozin, apazone, nimesulide, nabumetone, tenidap,
etanercept, tolmetin, phenylbutazone, oxyphenbutazone, diflunisal, salsalate, olsalazine, or

sulfasalazine.

EXAMPLES

[0184] General Methods. Unless otherwise noted, reagents and solvents were used as
recelved from commercial suppliers. Proton nuclear magnetic resonance spectra were obtained on
a Bruker AVANCE 300 spectrometer at 300 MHz or Bruker AVANCE 500 spectrometer at 500 MHz or
a Bruker AVANCE 300C spectrometer at 300 MHz. Spectra are given in ppm (8} and coupling
constants, J values, are reported in hertz {Hz). Tetramethylsilane was used as an internal standard
for *H nuclear magnetic rescnance. Mass spectra analyses were performed on Waters Aquity UPLC

Mass Spectrameter in ESf or APCl mode when appropriate, Agilent 8130A Mass Spectrometer in ES),
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APCI, or MultiMode mods when appropriate or Applied Biosystems API-150EX Spectrometer in ESI
or APCl mode when appropriate. Silica gef chromatographys were in general performed on a
Teledyne Isco CombiFlash® Rf 200 system or a Teledyne Isco CombiFlash® Companion system.
[0185] Abhbreviations: CDi: 1,1'-carbonyldiimidazole; DMAP: N, N-
dimethylaminopropylamine; £DC: 1-{3-dimethylarminopropyl}-3-ethylcarbodiimide hydrochloride; m-

CPBA: 3-chloroperoxybenzoic acid; NBS: N-bromosuccinimide,

General Prosedure A:

Preparation of 8-Benzyl-2-(3,5-dimethylisoxazoi-4-yi}-9H-purin-6-amine {Example Compound 1)

‘:Jia"i-fx
P Ny~
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Exawmple

[0186] Step 1: To aslurry of 1 (1.50 g, 8.84 mmol) in DMF (50 ml) was added potassium
carbonate (3.64 g, 26.4 mmol} and benzy! chloride (1.01 mL, 8.84 mmol). The reaction was stirved at
rt for 16 h, The reaction mixture was filtered, the filtrate was poured into water {100 mL) and stirred
for 5 minutes. The solid was collected and dried to give 2 (1.60 g, 70%) as a yellow solid: *H NMR
{300 MHz, DMS0-d;) § 8.26 (s, 1H}, 7.80 (brs, 2H), 7.38-7.26 {m, 5H), 5.34 (s, 2H}); ESI m/z 260 [M +
HY.

[0187] Step 2: To a solution of 2 {260 mg, 1.0 mmol} in 1,4-dioxane {10 mL) and DMF (4
mi) was added 3,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazola {335 mg, 1.5
mmaol), sedium carbonate (2.0 M in H,0, 1.0 mi, 2.0 mmol) and tetrakis{triphenylphosphine)
palladium{Q) (116 mg, 0.1 mmol). The reaction mixture was purged with nitrogen and heated ai 80
°C for 16 h, The mixture was diluted with methylene chloride (20 ml) and filtered. The filtrate was
concentrated and purified by chromatography {silica gel, 0-5% methylene chloride/methanol)
followed by trituration with EtOAc/hexanes to afford 9-benzyl-2-(3,5-dimethylisoxazol-4-y1}-8H-
purin-6-amine {Example Compound 1) (110 mg, 34%) as a white solid: *H NMR {300 MHz, DMSO~d¢)
6 8.29 (s, 1H), 7.36-7.28 {m, 7H), 5.38 {s, 2H), 2.73 {s, 3H), 2.51 {s, 3H); ESI m/z 321 [M + H]".
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Preparation of 3-Benzyl-5-(3,5-dimethylisoxazel-4-yi}-1H-imidazo[4,5-b]pyridin-2{3H}-one

{Exampls Compound 2)
%E -
I N e, % N 50
N, Xy, ’ ¢ \< ]E: \] L3
. v K ) L LN 2
NN B ggen AN - W \1 ¥
< 4 e H Pd(})?h}):@‘ N512C03 ’ 5 '_‘;.LV.,':"“
dioxans/HaCs, 50 °C et M
4 N 6
Bot
Mone o™ R .
. coos( § ] G . 0
1. Bog,O, KU, DIMF TN B [ LTFA, CHGY
s 3 3 o I,N - \,‘,N.«' \,\.'y:.‘;-lﬁ . o
.
2. BnCi, KoC04, DMF A A o’l\ 2. MaHCO,
o N \ ;‘.-}3(-—
A
C e
7

{0188] Step1: To asolution of 4 {500 mg, 2.66 mmol) in 1,4-dioxane {15 mL) was added
CDI (517 mg, 3.19 mmol). The reaction was heated at 60 °C for 16 h. The solid was collected and
dried to give 5 {340 mg, 60%) as a light purple solid: 'H NMR (300 MHz, DMSO~d;) § 11.58 {hr s, 1H),
11.02 {brs, 1H), 7.19{d, / = 8.1 Hz, 1H), 7.13(d, J = 8.1 Hz, 1H).

[0i88] Step Z: Toasolution of 5 (170 mg, 0.79 mmet) in 1,4-dioxane {12 mL) and DMF {6
mb) was added 3,5-dimethyl-4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-vyllisoxazole {352 mg, 1.58
mmol), sodium carbonate {2.0M in H,0, 1.19 mi, 2.37 mmol) and tetrakis{triphenylphosphine)
palladium{0) (92 mg, 0.08 mmoi). The reaction mixture was purged with nitrogen and heated at 80
°C for 16 h. The mixture was diluted with methylene chloride (20 mL) and filtered. The filtrate was
concentrated and purified by chromatography (silica gel, 0--5% methylene chioride/methanol) to
afford 6 {130 mg, 71%) as a white solid: *H NMR (300 MHz, DMSO—dg) 5 11.38 {br s, 1H), 10.90 {br's,
1H), 7.30(d, J = 7.8 Hz, 1M}, 7.07 {d, /= 8.1 Hz, 1H), 2.49 {5, 3H}, 2.33 (s, 3H).

{0180} Step 3: To a solution of 6 (100 mg, 8.43 mmol} in DMF {10 mL} was added
potassium carbonate {72 mg, 0.52 mmol) and di-tert-butyl dicarbonate {104 mg, 0.48 mmol). The
reaction was stirred at rt for 16 h. To the veaction mixture was added potassium carbonate {72 mg,
0.52 mmol) and benzyl chioride {0.14 mL, 0.48 mmol). The reaction was stirred at rt for 16 h. The
mixture was diluted with EtOAc {100 mL) and washed with brine {50 mL). The organic layer was
dried over sodium sulfate, filtered and concentrated. Purification by chromatography {silica gel, 0~
30% ethyl acetate/hexanes) afforded 6 (130 mg, 71%) as a colorless gum: 'H NMR (300 MHz,
DMSO-dg) 6 7.97 {d, J= 8.1 Hz, 1H), 7.38-7.27 {m, 6H), 5.05 (s, 2H}, 2.45 (s, 3H), 2.29 (s, 3H), 1.61 (5,
9H).
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[0191] Step 4: Asolution of 7 {130 mg, 0.31 mmol} in methylene chloride (4 mL) and TFA
{2 mL) was stirred at rt for 2 h. The mixture was concentrated, the residue was dissolved in
methylene chloride (100 mL), washed with saturated NaHCO; (50 mL x 2} and brine (50 mL). The
organic layer was dried over sodium sulfate, filtered and concentrated to afford 3-benzyl-5-(3,5-
dimethylisoxazol-4-yl}-1H-imidazo{4,5-b]pyridin-2(3H}-one {Example Compound 2} {81 mg, 81%) as
an off-white solid: *H NMR (300 MHz, DMSO~ds) 6 11.31 (s, 1H), 7.40 {d, J = 7.8 Hz, 1H), 7.34-7.25

{m, 5 H), 7.15 (d, J = 7.8 Hz, 1H), 5.03 (s, 2H), 2.47 (s, 3H), 2.28 (s, 3H); ESI m/z 321 [M + H].

Preparation of 1-Benzyl-5~{3,5-dimethylisoxazol-4-yi}-1H-imidazo[4,5-b]pyridin-2{34}-one
{Example Compound 3)
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Example 3

[6192] Step 1: To a solution of 4 (500 mg, 2.66 mmol} and benzaldehyde (282 mg, 2.66
mmol) in methylene chloride (15 mL) was added acetic acid {319 mg, 5.32 mmol). The reaction was
stirred at rt for 30 minutes, then NaBH{OAc); {1.69 g, 7.98 mmol} was added. The reaction mixture
was stirred at rt for 16 h. The mixture was diluted with methylene chloride (100 mL) and saturated
aq. NaHCO; (50 mL) was added slowly. The organic layer was separated, dried over sodium sulfate,
filtered and concentrated. The residue was triturated with methylene chloride/EtOAc to give 8 {401
mg, 54%) as a light brown solid: "H NMR (300 MHz, DMSQ-d;) § 7.34-7.22 {m, 5H), 6.48 (d, /= 7.8
Hz, 1H), 6.40 (d, J = 7.8 Hz, 1H), 6.02 {br s, 2H), 5.54 (1, / = 5.7 Hz, 1H), 4.27 {d, J = 5.4 Hz, 2H).

[6193] Step 2: To a solution of 8 {400 mg, 1.44 mmol) in 1,4-dioxane {10 mL) was added
CD1 {514 mg, 3.17 mmwol). The reaction was heated at 110 °C for 16 h. The reaction mixture was
concenirated. Purification by chromatography {silica gel, 0-40% ethy! acetate/hexanes) afforded 8
(310 mg, 71%) as 3 white solid: 'H NMR {300 MHz, DMSQ~d;) 5 11.96 (s, 1H), 7.35-7.27 {m, 6H},
7.19(d, J=7.8 Hz, 1H), 5.02 (s, 2H}.
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[0184] Step 3: To a solution of 9 (310 mg, 1.02 mmol} in 1,4-dioxane {10 ml) was added
3,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}isoxazole (341 mg, 1.53 mmol), sodium
carbonate (2.0 Min H,0, 1.02 mL, 2.04 mmol) and tetrakis{triphenylphosphine)palladium{D} {59 mg,
0.05 mmol}. The reaction mixture was purged with nitrogen and heated at 80 °C for 16 h. The
mixture was diluted with methylene chioride (20 mL) and filtered. The filtrate was concentrated and
the residue was purified by chromatography {silica gel, 0-80% EtOAc/hexanes) and trituration with
EtOAc to afford 1-benzyl-5-(3,5-dimethylisoxazol-4-yi}- 1H-imidazo[4,5-blpyridin-2{3H}-one {Example
Compound 3) (202 mg, 62%) as a white solid: *H NMR (300 MHz, DMSO~de) § 11.76 (s, 1H), 7.44 (d, J
=7.8 Hz, 1H), 7.36-7.28 {m, 5H), 7.11{d, J=7.8 Hz, 1H), 5.05 (s, 2H}, 2.49 {5, 3H), 2.32 (s, 3H); ESI
m/z 321 [M + HI%

Generaj ?m_g_edures
Preparation of 4-{3-Benzyl-3H-imidazol4,5-b]pyridin-6-yi)-3,5-dimethylisoxazole {Example
Compound 4} and 4-{1-Benzyl-1H-inidazeid,5-blpyridin-6-vi)-3,5-dimethylisoxazole {Example

Compound 5).
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[0185]  step 1: To a solution of 10 (400 mg, 2.0 mmol} in 1,4-dioxane {10 mL) was addad
3,5-dimethyl-4-{4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-yl}isoxazole {669 mg, 1.5 mmol), sodium
carbonate (2.0 M in H,0, 2.0 mi, 4.0 mmol) and tetrakis(triphenylphosphine}palladium(0} {116 mg,
0.1 mmol}. The reaction mixture was purged with nitrogen and heated at 80 °C for 16 h, The mixture
was concentrated and purified by chromatography {silica gel, 0-8% methylene chloride/methanol)
followed by trituration with EtOAc/hexanes to afford 11 (228 mg, 53%] as a light vellow solid: ES
m/z 215 [M + HY".
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[0186]  Step 2: To a solution of 21 {220 mg, 1.03 mmol} in CH;CN (10 ml) was added
potassium carbonate {426 mg, 3.03 mmol} and benzyl chioride {0.12 mi, 1.03 mmol). The reaction
was stirred at rt for 16 h. The mixture was concentrated and purified by chromatography {silica gel,
0~10% methanol/methylene chloride) to afford 4-(3-benzyl-3H-imidazo{4,5-blpyridin-6-yi)-3,5-
dimethylisoxazole {Example Compound 4} (34 mg, 11%) as an off-white solid: H NMR {300 MHz,
CDCL) 5 8.34 {d, J= 1.8 Hz, 1H), 8.14 (s, 1H), 7.99 {d, J = 1.8 Hz, 1H)}, 7.40-7.31 (m, 5H), 5.52 {s, 2H),
2.44 (s, 3H), 2.30 {s, 3H); ESI m/z 305 [M + H]'; 4-(1-benzyl-1H-imidazo[4,5-blpyridin-6-yl)-3,5-
dimethylisoxazole {Example Compound 5} (39 mg, 12%) as an off-white solid: *H NMR {300 MHz,
CDCl3) 6 8.46 (d, /= 1.8 Hz, 1H), 8.29 (s, 1H), 7.40-7.37 {m, 3H), 7.34 (d, J = 2.1 Hlz, 1H), 7.24-7.21 (m,
2H), 5.41 (s, 2H), 2.33 {s, 3H), 2.16 (s, 3H); ESI m/z 305 [M + HY".

Preparation of 3-Benzyl-5-{3,5~-dimethylisoxazol-d-yi}benzo{d]oxazol-2{3H)-one {Example

Compound 6)
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16 Example 0

[0187}  Step 1: To a solution of 13 {5.00 g, 22.9 mmaol) in acetic acid (50 ml), ethanol (100
ml}, and water {5 mL} was added iron powder {6.42 g, 115 mmol). The reaction was heated at &80 °C
for 2 h under nitrogen. The reaction mixture was cooled to room temperature, concentrated and
purified by chromatography (silica gel, 0~100% hexanes/ethyl acetate) to give 14 (3.27 g, 76%} as a
brown solid: *H NMR {300 MHz, COCl5) § 6.88 {d, J = 2.2 Hz, 1H), 6.77 {dd, /= 8.3, 2.3 Hz, 1H), 6.60
{d, J = 8.3 Hz, 1H), 6.00-5.20 (br 5, 3H).

{0198] Step 2: To a solution of 14 {1.50 g, 7.98 mmol) in 1,4-dioxane (100 mi) was added
1,1'-carbonyldiimidazole {1.55 g, 9.58 mwmol). The reaction was heated at 80 °C for 17 h under
nitrogen. The mixture was cooled to room temperature and 2N aq. HCI (40 mb) was added. The

solution was diluted with ethy! acetate (200 mL) and washed with brine {2 x 50 mL}). The organic
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layer was dried over sodium sulfate, filtered and concentrated. Purification by chromatography
(silica gel, 0~50% ethyl acetate/hexanes) afforded 15 (1.08 g, 63%) as an orange solid: *H NMR (500
MHz, DMSO—dg) & 11.81 (s, 1H)}, 7.27-7.25 {m, 3H]).

[0399]  Step 3: To a solution of 15 (150 mg, 0.701 mmol) in acetonitrile {10 mL) was added
benzyl bromide {180 mg, 1.05 mmol) and potassium carbonate {193 mg, 1.40 mmol). The reaction
was heated at 80 °C for 3 h. The reaction mixture was cooled to room temperature, concentrated
and purified by chromatography (silica gel, 0-50% ethy! acetate/hexanes) to afford 16 (195 mg, 92%)
as an off-white solid: 'H NMR (500 MHz, CDCl) & 7.41~7.30 {m, 5H), 7.22 {dd, J = 8.5, 1.7 Hz, 1H),
7.08 (d, J= 8.5 Hz, 1H), 6.97 {d, J = 1.6 Hz, 1H), 4.97 (s, 2H}.

[0200]  Step 4: To a solution of 16 (195 mg, 0.641 mmol} in 1,4-dioxane (10 mL) was
added 3,5-dimethyi-4-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}isoxazole {172 mg, 0.769 mmol),
potassium carbonate (177 mg, 1.28 mmol), and tetrakis(iriphenylphosphine)palladium{0) (37 mg,
0.032 mmol}. The reaction mixture was purged with nitrogen and heated at 100 °Cfor4 h. The
reaction mixture was cooled to room temperature, concentrated and purified by chromatography
{silica gel, 0—30% ethyl acetate/hexanes). It was further purified by reverse phase HPLC on Polaris
column eluting with 10-90% CH,CN in H,0 to give 3-benzyl-5-(3,5-dimethylisoxazol-4-
viibenzo[d]oxazol-2{3H)-one (Example Compound 6} (115 mg, 56%) as an off-white solid: 'H NMR
{500 MHz, DMSO-ds) § 7.47-7.42 {m, 3H), 7.40-7.34 {m, 2H), 7.34-7.28 {m, 1H), 7.23 (d, /= 1.6 Hz,
1H), 7.12 (dd, J = 8.2 Hz, 7.7 Hz, 1H), 5.07 {5, 2H), 2.33 (s, 3H), 2.15 (s, 3H); ESI m/z 321 [M + H]".
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Rt

Preparation of 1-Benzyi-6-(3,5-dimethylisoxazol-4-yl}-i#-benzo[dlimidazol-4-amine {Fxample
Compound 7), 1-Benzyl-5-{3,5-dimethylisoxazol-4-yi}-14-benzo[dlimidazol-7-amine {Example
Compound 8} and N,1-Dibenzyi-6-{3,5-dimethylisoxazol-4-yl}-1H-benzo{dlimidazol-4-amine

{Example Compound 9}
NHy ,-f'\“::\
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Example 8

[0201]  To a solution of 6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[dlimidazol-4-amine 17
{290 mg, 1.27 mmol) in CHiCN {15 ml) was added potassium carbonate (350 mg, 2.54 mmol) and
benzyl chloride {200 mg, 1.59 mmol). The reaction mixture was stirred at 60 °C for 16 h. The
mixture was dituted with methvylene chloride {20 mL) and filtered through a layer of Celite. The
filirate was concentrated and purified by chromatography (silica gel, 0~10% CHzOH/CH,Cl,} to afford
1-benzyl-6-(3,5-dimethylisoxazol-4-vi}-1H-benzo{dlimidazol-4-amine {Example Compound 7} (109
mg, 27%) as an off-white solid: *H NMR {300 MHz, CDCl3} 8 7.95 (s, 1H]J, 7.37~7.34 {m, 3H), 7.23~7.20
{m, 2H), 6.46 {d, J = 1.2 Hz, 1H), 6.40 (d, J = 1.2 Hz, 1H), 5.34 (s, 2H), 2.31 {s, 3H)}, 2.16 (s, 3H); ESI MS
m/z 318 [M + HY'; 1-benzyl-5-(3,5-dimethylisoxazol-4-yl}-1H-benzo[dlimidazol-7-amine {Example
Compound 8) {19 mg, 4.7%) as an off-white solid: *H NMR (300 MHz, CDCL) & 8.15 (s, 1H), 7.43~7.40
{m, 3H), 7.23 {d, J = 1.2 Hz, 1H), 7.20-7.17 {m, 2H), 6.38 {d, /= 1.2 Hz, 1H), 5.69 {s, 2H), 2.40 (s, 3H),
2.27 {s, 3H); ESI MS m/z 319 [M + H]"; N, 1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-
benzo[dlimidazol-4-amine {Example Compound 8) {40 mg, 8%) as an off-white solid: *H NMR (300
Mz, DMSO-ds) 8 8.27 {s, 1H), 7.40-7.18 (m, 10H), 6.62 {d, J = 1.2 Hz, 1H), 6.57 {1, / = 6.0 Hz, 1H),
5.97 (d, J= 1.2 Hz, 1H), 5.41 (s, 2H), 4.48 (d, J = 6.0 Hz, 2H), 2.12 (s, 3H), 1.94 (s, 3H}; ESI MS m/z 409
M+ HI",
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Preparation of 1-Benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-Imidazol4,5-blpyridin-2{3H}-one
{Example Compound 10)

Example 18

{0202} 1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazol4,5-b]pyridin-2{3H}-one
{Example Compound 10} was preparad by following the method for the preparation of Example 3
affording the product {158 mg, 47%) as a white solid: "H NMR {300 MHz, DMSO~-dg) 8 11.81 {s, 1H),
7.80(d, /= 2.1 Hz, 1H), 7.44~7.25 {m, 6H), 5.05 {5, 2H), 2.34 (s, 3H), 2.16 {5, 3H); MM m/z 321 [M +
HY.

Preparation of 1-Benzyl-7-{3,5-dimethylisoxazol-4-yijquinoxalin-2{14)-one {Example Compound
11}
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Example 11

[0203]  Stew 1: A solution of 18 {500 mg, 2.3 mmol), benzylamine {1.2 g, 11.4 mmmo!)
and pyridine {5.0 mL} was stirred at room temperature for 18 hours. The solvent was removed in
vacue and the product was pur.“iﬁed by chromatography {silica gel, 0-10% ethyl acetate/ hexanes) to
provide 18 (630 mg, 91%) as a yellow solid: 'H NMR {500 MHz, CDCl;) § 8.38 (s, 1H), 8.05 {d, /= 9.1
Hz, 1H), 7.40-7.32 {m, 5H), 7.01 (d, J = 1.9 Hz, 1H), 6.79 {dd, J = 9.1, 1.9 Hz, 1H), 4.51 (d, /= 5.5 Hz,
2H).

[0204] Step 2: A mixture of 19 {100 mg, 0.33 mmol}, iron powder {127 mg, 2.28 mmol),
ammonium chioride (27 mg, 0.5 mmol}, water (0.5 ml) and ethanol (3 mL} was heated at reflux for

0.5 hour. The reaction mixture was cooled and filtered. The solvent was removed to provide 20 (90
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mg, 100%) as an off-white solid: *H NMR (300 MHz, CDCly) § 7.40-7.29 {m, 5H), 6.81-6.77 {m, 2H),
6.61-6.58 {m, 1H), 4.27 (s, 2H), 3.41 (s, 1H); ESi m/z 278 [M + H]".

[0205] Step 3: To a mixture of 26 (100 mg, 0.36 mmol), triethylamine (48 mg, 0.47
mmol), CH,Cl; (0.5 mL) and THF {1.0 mL) was added a solution of ethyl bromoacetate {78 mg, 0.47
mmol} in THF (1.0 mi) at room temperature. The reaction mixture was stirred for 18 hours and then
heated to 75 °C for 1 hour. The reaction mixture was concentrated and the product purified by
chromatography (silica gel, 0-30% ethyl acetate/ hexanes) to provide 21 {44 mg, 39%) as a tan solid:
*H NMR (500 MHz, CDCly) 6 7.38-7.29 {m, 4H), 7.24~7.22 {m, 2H), 6.98-6.93 {m, 2H), 6.55 {d, /= 8.3
Hz, 1H), 5.13 (s, 2H), 4.05 (s, 2H); ESIm/z 318 [M + HI™.

[0206] Step 4: A mixture of 21 (44 mg, 0.14 mmol), 3 {47 mg, 0.21 mmol}, K.C03 (39 mg,
0.28 mmol), tetrakis{triphenyiphosphine)palladium(0} (8 mg, 0.01 mmol}, 1,4-dioxane (3 mL} and
water (0.5 mL) was heated at 90 °C for 16 hours. The reaction mixture was concentrated ongo silica
gel and the product purified by chromatography (silica gel, 0~50% ethyl acetate/ hexanes) to provide
1-henzyl-7-(3,5-dimethylisoxazol-4-yl)quinoxalin-2{1H4}-one {Example Compound 11) (16 mg, 34%)
as an off-white solid: *H NMR (300 MHz, CDCls) § 8.43 (s, 1H), 7.94 {d, J = 8.2 Hz, 1H}, 7.35~7.32 {m,
2H), 7.29-7.27 {m, 1H), 7.21-7.18 {m, 3H), 7.04 (s, 1H), 5.5 (s, 1H), 2.16 {s, 3H), 2.02 {s, 3H); ESI m/z
332 [M + H]%

Preparation of 1-Benzyl-7-{3,5-dimethylisoxazoi-3-vl}-3,4-dihydroguinazolin-2{14}-one {Example

Compound 12}
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[0207]  Step 1:To a solution of 22 {1.19 g, 5.53 mmol) and benzaldehyde {594 mg, 5.60
mmol) in CH,Cl, {50 mL) and CHaCN {50 mL) was added acetic acid (0.2 mL}. The mixture was stirred
at rt for 1 h. NaBH{OAc); (3.52 g, 16.59 mmol) was added. The mixture was stirred atrt for 8 h. The
reaction was quenched with saturated ag. NaHCQ3 {50 mL) and concentrated, the residue was
suspended in EtOAc (300 mL), washed with brine {100 mL). The organic layer was separated, dried

over sodium sulfate, filtered and concentrated. The residue was purified by chromatography {silica
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gel, 0-50% EtOAc/heptane) to afford 23 {201 mg, 12%) as an off-white solid: *H NMR (300 MHz,
DMSO-dlg) § 8.75 {d, J = 5.7 Hz, 1H), 7.93 (br.s, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.38~7.31 {m, 6H), 6.76
(d,J=1.8 Hz, 1H), 6.69 {dd, J = 8.4, 1.8 Hz, 1H)}, 4.39 {d, J = 6.0 Hz, 2H}.

[0208] Step 2: To a solution of 23 (518 mg, 1.70 mmol) in THF {20 ml} was added
BHaeTHF (1.0 M in THF, 8.50 mi, 8.50 mmol}. The mixture was heated to reflux for 16 h. MeCH (40
mL) was added slowly folfowed by 2 N HCI {40 mL). The mixture was heated to reflux for 3 h. NH,OH
{60 mL} was added, the mixture was extracted with EtOAc (200 mL x 3). The organic layer was
separated, dried over sodium sulfate, filtered and concentrated. The residue was purified by
chromatography {silica gel, 0-10% MeOH/methylene chloride} to afford 24 (372 mg, 75%) as an
colorless gum: *H NMR (300 MHz, DMSQ-dg) § 7.32~7.21 (m, 5H), 6.98 {d, / = 7.8 Hz, 1H), 6.87 (t,J =
6.0 Mz, 1H), 6.65 {dd, J= 8.1, 2.1 Hz, 1H), 6.53 {d, / = 2.1 Hz, 1H), 4.33{(d, /= 5.7 Hz, 2H}, 3.71 (s, 2H},
1.92 (br.s, ZH).

f0208]  Step 3: Using the procedure used for Example Compound 3 step 2 starting with
compound 24 (362 mg, 1.24 mmol) afforded 25 (325 mg, 85%) as a yellow solid: *H NMR (300 MHz,
DIMSO-dg) 6 7.33-7.31 (m, 3H), 7.25-7.23 {m, 3H), 7.08 (d, J = 1.8 Hz, 2H), 6.86 (s, 1H}, 5.05 (s, 2H),
4.35(d, /= 1.5 Hz, 2H).

[0210]  Step 4: Using the procedure used for Example Compound 3 step 3 starting with
compound 25 {317 mg, 1.00 mmol) afforded Example Compound 12 {189 mg, 60%) as a white solid:
1§ NMR {500 MHz, DMSO-dg) § 7.34~7.21 {m, 7H), 6.90 (dd, /= 7.5,1.0 Hz, 1H), 6.58 (d, J = 1.0 Hz,
1H), 5.09 (s, 2H), 4.43 (s, 2H), 2.06 (s, 3R), 1,89 (s, 3H); MM m/z 334 [M + H]".

General Procedure It

Preparation of 4-(1-benzyl-2-methyi-31H-imidazo]4,5-bipyridin-6-y1}-3,5-dimethylisoxazel {Examgle

Compound 13)
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Exawmple 13

{0211]  Step 1: To a mixture of 26 {1.00 g, 5.32 mmol) and 3 {1.78 g, 7.98 mmel} in 1,4-

dioxane {35 mL) and water (7.5 mL) was added potassiwm carbonate (1.47 g, 10.6 mmol) and
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tetrakis{triphenylphosphine)palladium{0) (307 mg, 0.27 mmol). The reaction was stirred and heated
at 80 °C for 16 h. The reaction mixture was diluted with methanol {20 mL) and silica gel {15 g} was
added. The slurry was concentrated to dryness and the resulting powder was loaded onto silica gel
and eluted with 0-90% ethy! acetate in hexanes. The clean product was concentrated to give 27 (939
mg, 70%) as a yellow-green solid: 'H NMR (500 MHz, CDCls) 6 7.45 (t, J = 2.0 Hz, 1H), 6.78 (t, /= 2.0
Hz, 1H), 2.37 (s, 3H), 2.22 {s, 3H).

{0212] Step 2: To a solution of 27 {300 mg, 1.47 mmol) in 1,2-dichioroethana {15 ml) was
added benzaldehyde {156 mg, 1.47 mmot) and glacial acetic acid {200 pL) at room temperature.
After stirring for 17 h, CH,Cl, (20 mi) then saturated ag. NaHCO; {20 mi, slowly} was added. The
organic layer was separated and dried over Na,50,4. The suspension was filiered and concentrated.
The material was purified by chromatography {silica gel, 0—-60% ethyl acetate in hexanes} to afford a
vellow solid which was dissolved in methanol {10 mL), sodium borohydride (52 mg, 1.35 mmol} was
added at room temperature, After stirving for 1 h, additional sodium borohydride (156 mg, 3.40
mmol) was added and the reaction stirred 1 h. A 2N aq. HCl solution was added to the mixture until
pH 4 (2 mL} then a saturated NaHCO; solution was added to basify to pH 8 (2 mL). Water was added
(10 mL) and the solution was extracted with ethyl acetate {3 » 100 mi). The ethyl acetate extracis
were combined, dried over Na,S0,, filtered and concentrated to afford 28 {401 mg, 93%) as a white
solict: H NMR {500 MHz, CDCL) 6 7.48 {s, 1H), 7.37-7.26 (m, 5H), 6.58 (s, 1H), 4.38 {s, 2H), 433 {br s,
2H), 3.77 {brs, 1H), 2.24 {5, 3H), 2.08 {5, 3H).

{02131  Step 3:To 28 {350 mg, 1.19 mmol} was added triethylorthoacetate (3.0 mL, 16.4
mmol) and sulfamic acid {1 mg). The mixture was heated 10 100 °C for 1 h. The mixture was diluted
with methanol {20 mL) and adsorbed onfto silica gel {10 g). The material was purified by
chromatography {silica gel, 0-60% ethyl acetate in hexanes then 0-5% methanol in CH,Cl,) to afford
4-(1-benzyl-2-methyl-1H-imidazol4,5-b]pyridin-6-v1)-3,5-dimathylisoxazole {Example Compound 13,
169 mg, 45%) as a white solid: *H NMR (500 MHz, CD;0D) 6 8.32 (d, J= 1.0 Hz, 1H)}, 7.78 (d, J = 1.0
Hz, 1H), 7.36-7.29 (m, 3H), 7.20-7.17 {m, 2H), 5.56 {s, 2H}, 2.69 {s, 3H}, 2.36 (s, 3H), 2.18 (s, 3H); ESI
m/z 318 [M + HY.

General Procedure E:

Preparation of 1-{4-chiorobenzyl)-6-(3,5-dimethylisoxazol-4-yi}-4-nitro-1H-benzo|d]imidazol-2{3H])-
one {Example Compound 91) and 4-Amine-1-{4-chiorobenzvl}-6-(3,5-dimethylisoxazol-4-yi}-1H4-
benzo{d]imidazol-2{3H}-one (Example Compound 30)
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Example 91 Example 90

[0214] Step 1: To a solution of 28 (1.00 g, 4.61 mmol} in 1,4-dioxane (40 ml) and water (4
ml) was added 3,5-dimethyi-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yllisoxazole {1.23 g, 5.53
mmol}, potassium carbonate (1.27 g, 9.22 mmol), and tetrakis{triphenylphosphinelpaliadium{(0) (266
mg, 0.231 mmol). The reaction mixture was purged with nitrogen and heated at 90 °C overnight.

The reaction mixture was cooled to room temperature, concentrated and purified by
chromatography {silica gel, 0~30% ethyl acetate/hexanes) to give a yellow solid which was dissolved
in acetic acid {15 mL}, N-bromosuccinimide (753 mg, 4.23 mmol) was added at 0 °C. The reaction was
warmed to room temperature and stirred overnight. The mixture was concentrated in vacuo. The
residue was suspended in hot MeOH, cooled to room temperature and basified with 10% aqg.
NaHCQ;. The mixture was diluted with water and filtered. The filter cake was washed with water
and dried in vacuo to afford 30 (1.10 g, 87%) as a yellow solid: 'H NMR (500 MHz, CDCl;) 6 8.04 {d, J
= 2.1 Hz, 1H), 7.61 (d, J = 2.1 Hz, 1H), 6.69 (bs, 2H), 2.40 (s, 3H), 2.26 {s, 3H); ESI m/z 312 M+ H]".

[0215]  Step 2: To a solution of 30 {500 mg, 1.60 mwmol)} in toluene (50 mL}) under nitrogen
atmosphere was added 4-chlorobenzylamine {1.36 g, 9.62 mmol)}, cestium carbonate {1.04 g, 3.02
mmol), 2-dicyclohexylphosphino-2',4,6'-tri-i-propyl-1,1"-biphenyl {114 mg, 0.240 mmol}, and
tris{dibenzylideneacetone}dipaliadium{0) {146 mg, 0.160 romol}. The reaction mixture was heated
at 90 "C overnight, cooled to room temperature, and purified by chromatography {silica gel, 0~50%
ethyl acetate in hexanes) to afford 31 {290 mg, 49%) as a red solid: ESI m/z 373 [M + H]"

[0218]  Step 3: To a mixture of 31 {290 mg, 0.779 mmol) in 1,4-dloxane (10 mL} was
added 1,1'-carbonyldiimidazole (630 mg, 3.89 mmol) and DMAP (a crystal). The reaction was heated
in a sealed tube at 130 °C for 4 days. The mixiure was concentrated and purified by chromatography
{sHlica gel, 0~100% ethy! acetate in hexanes) to give Example Compound 81 (144 mg, 46%) as an
orange solid: 'H NMR (500 MHz, CD;0D) & 7.80 (d, J = 1.4 Hz, 1H), 7.40-7.35 {m, 4H),7.24 (d, J = 1.4
Hz, 1H), 5.15 (s, 2H), 2.32 {s, 3H), 2.15 (s, 3H); ESI m/z 399 [M + H]".
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[0217] Step 4: To a salution of Example Compound 91 {70 mg, 0.18 mmol) in
tetrahydrofuran {10 mb) was added sodium dithionite (183 mg, 1.05 mmol) in water {10 mL). The
reaction mixture was stirred at room temperature overnight and concentrated under vacuum. To
the residue was added 2N HC) and heated to reflux, cooled to room temperature, and concentrated
in vacuum. The residue was dissolved in MeOH and hasified by conc. NH,OH, concentrated, and
purified by chromatography (silica gel, 0~100% hexanes/ethyl acetate). It was further purified by
reverse phase HPLC on a Polaris Cy3 column eluting with 10-90% CH:CN in H,0 to give Example
Compound 90 (34 mg, 51%) as an off-white solid: 'H NMR {500 MHz, CD;0D) § 7.36-7.28 (m, 4H),
6.40 {d, /= 1.4 Hz, 1H), 8.25 {d, ] = 1.4 Hz, 1H}, 5.03 (s, 2H), 2.28 (s, 3H), 2.12 {s, 3H}; ESt m/z 369 [M
+HT%.

General Procedure F:

Preparation of 4-{1-{cyclopropyimethyi}-2-methyl-4-nitro-14-benzo{dlimidazol-6-yl}-3,5-
dimethylisoxzzole (Example Compound 14} and 1-{cyciopropylmethyl)-6-{3,5-dimethylisoxazof-4-
yi}-2-methyl-14-benzold]imidazol-4-amine {Exampie Compound 75)
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Example 14 Example 75

{0238} Step 1: A solution of 32 (4é8 mg, 2.10 mmol} and 2,4-pentanedione (421 mg, 4.21
mmoel) in absolute ethanol {28 mL) and 5 N ag. HCI (7.8 mL) was heated to refluxfor 3 h. The
mixture was concentrated to dryness and ethyl acetate was added (200 mL). The solution was
washed with saturated aq. NaHCO; (250 mL) and saturated ag. NaCl solution {250 mL), dried over
Na,SOq, filtered and concentrated. The residue was purified by chromatography {silica gel, 0-40%
hexanes/ethyl acetate) to afford 33 (495 mg, 92%) as a orange solid: *H NMR (500 MHz, CDCls) &
10.38 (brs, 1 H), 8.24 (d, J = 2.0 Hz, 1H), 8.12 {d, J = 1.0 Hz, 1H), 2.73 (s, 3H).

[0219]  Step 2: To a mixture of 33 {200 mg, 0.78 mmol) and 3 {262 mg, 1.17 mmuol} in 1,4-
dioxane (6 mL} and water (1.5 mL) was added potassium carbonate {216 mg, 1.56 mmol} and

tetrakis{triphenylphosphine}palladium{0} (45 mg, 0.04 mmol). The reaction was stirred and heated
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at 90 °C for 17 h. The reaction mixture was diluted with methano! (20 mL) and silica gel {15 g) was
added. The suspension was concentrated to dryness and the resulting powder was purified by
chromatography (silica gel, 0-90% hexanesfethyl acetale) to give 34 {187 mg, 88%) as a yellow solid:
*H NMR {500 MHz, CDCl;) 6 8.00 {d, J = 1.5 Hz, 1H), 7.89 (s, 1H), 2.76 (s, 3H), 2.45 (5, 3H), 2.30 {s, 3H).

{02261  Step 3: To a solution of 34 (217 mg, 0.797 mmol), potassium carbonate (220 mg,
1.59 mmol), acetonitrile (5 mL) and DMF {1 mL) was added bromomethylcyclopropane {129 mg,
0.956 mmol} and the reaction was heated at 60 °C for 17 h. The material was cooled to room
teraperature and poured into a saturated ag. NaCl solution (30 mL). Ethyl acetate (100 ml) was
added and the layers wera separated. The ethyl acetate layer was washed with saturated aq. NaCl
solution (2 x 20 mL), dried over Na,S0q, filtered and concentrated. The residue was purified by
chromatography {silica gel, 0-~90% hexanes/ethyi acetate) to give Example 14 {178 mg, 68%) as an
yellow solid: *H NMR (500 MHz, CD,0D) 6 B.03 (d, J = 1.5 Hz, 1H), 7.93 (d, J= 1.5 Hz, 1H), 4.27 (d, J =
7.0 Hz, 2H}, 2.75 (s, 3H), 2.46 {s, 3H), 2.30 {5, 3H), 1.38-1.28 {m, 1H), 0.65-0.60 {m, 2H}, 0.51-0.46
{m, 2H). EStm/z 327 [M +H]"

{0221]  Step 4: To a solution of Example Compound 14 (160 mg, 0.51 mmol) in THF (10
mL) was added a solution of sodium dithionite {446 mg, 2.56 mmol) in water {10 mL) dropwise over
5 min. The solution was stirred at room temperature for 16 h and the solvents were removed in
vacuo. Methanol {20 mL) was added and the suspension stirred at room temperature for 3 h, The
mixture was filtered and the filtrate was concentrated to diyness. A solution of 2N ag. HCI {10 mL)
was added to the residue and was heated to reflux for 5 min. After concentration to dryness,
methanol {20 mL) was added and the solution was adjusted to pH 8 using saturated ag. NaHCQ,
solution {10 mL}. Silica gel was added (10 g) and the suspension was concentrated to dryness. The
resulting powder was purified by chromatography {silica gel, 0-5% methanol/methylene chloride),
the product was then purified by reverse phase HPLC on a Polaris C;3 column eluting with 10-90%
CH,CN in H,0 to give Example Compound 75 (131 mg, 99%) as a white solid: *H NMR {500 MHz,
CD;0D) 6 6.70 (s, 1H), 6.44 {d, J = 1.0 Hz, 1H), 4.08 {d, J = 6.5 Hz, 2H), 2.61 {s, 3H), 2.40 {s, 3H), 2.25
{s, 3H), 1.30~1.18 {m, 1H), 0.62-0.53 {m, 2H), 0.45-0.40 {m, 2H}. ESI m/z 297 [M + H".

General Prugedure G:

Preparation of 1-henzyl-6-{3,5-dimethylisoxazol-4-yi}-4-nitro-1H-benzo{d}imidazol-2{3H}-one
{Example Compound 15} and 4-amino-1-benzyi-6-(3,5-dimethylisoxazol-4-yl)-1H-benzoldlimidazol-
2{3H)-one {Example Compound 16}
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[0222] Step1: To a solution of 32 (232 mg, 1.0 mmol} in 1,4-dioxane {5 mL) was added
CD1 {194 mg, 1.2 mmol). The reaction was heated at 60 °C for 16 h. The solid was collected and
dried to give 35 (202 mg, 78%) as a brown yellow solid: *H NMR {300 MHz, DMSO-ds) 5 11.83 {brs,
1H), 11.53 (brs, 1H), 7.86 {d, /= 1.8 Hz, iH}, 7.43 (d, J = 1.8 Hz, 1H).

[0323] Step2: To a solution of 35 {200 mig, 0.78 mmol) in DMF {7 mL) was added
potassium carbonate (118 mg, 0.85 mmol) and benzyl chioride (98 mg, 0.78 mmol}). The reaction was
stirred at rt for 16 h. The mixture was diluted with EtQAc¢ {100 mL} and washed with brine {50 mL}.
The organic layer was dried over sodium sulfate, filtered and concentrated. Purification by
chromatography (silica gel, 0-100% ethyl acetate/hexanes) afforded 36 (101 mg, 37%) as a yellow
solid: ‘H NMR (300 MHz, DMSO~d,) § 12.15 (5, 1H), 7.90{d, /= 0.9 Hz, 1H), 7.75 {d, / = 1.2 Hz, 1H),
7.36-7.28 (m, 5H), 5.10 {s, 2H).

[0224] Step 3: To a solution of 36 {100 mg, 8.2% mmol} in 1,4-dioxane (7 mL) was added
3,5-dimethyi-4-(4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-yl}isoxazole (128 mg, 0.57 mmol}, sodium
carbonate {2.0 M in H,0, 0.43 mil, 0.86 mmol) and tetrakis{triphenylphosphine}paliadium{D)} {34 mg,
0.03 mmol). The reaction mixture was purged with nitrogen and heated at 80 °C for 16 h. The
mixture was diluted with methylene chlaride (20 mL) and filtered. The filtrate was concentrated and
purified by chromatography (silica gel, 10-50% ethyl acetate/hexanes) followed by trituration with
ethyl acetate to afford Example Compound 15 (70 mg, 66%) as a yellow solid: *H NMR (300 MHz,
DMSO-dg) § 12.11 (s, 1H), 7.72 {d, J = 1.5 Hz, 1H), 7.50 (d, J = 1.5 Hz, 1H), 7.42-7.28 (m, 5H), 5.13 (s,
2H), 2.35 (s, 34), 2.15 (s, 3H); ESI m/z 365 [M + HY".

{02251  Step 4: To a solution of Example Compound 15 (52 mg, 0.14 mmol) in THF (5 mL)
and water {4 mL} was added Na,S,04 (149 mg, 0.86 mmol). The mixture was stirred at rt for 4 h, 2N
HC (1 mL) was added, the mixture was heated to reflux for 15 minutes then cooled to rt. Na,CO;

was added slowly to adjust to pH 9. The mixture was extracted with CH,Cl, {100 mL), the arganic
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layer was washed with brine (50 mL), filtered, concentrated and purified by chromatography {silica
gel, 70~100% ethyl acetate/hexanes) to afford Example Compound 16 (30 mg, 63%) as an off-white
solid: *H NMR (500 MHz, DMSO-dg) 6 10.44 (s, 1H), 7.36~7.25 (m, 5H), 6.28 (s, 2H), 5.04 (s, 2H), 4.95
{s, 2H), 2.28 (s, 3H), 2.10 (s, 3H); ESI m/z 335 [M + H]".

General Procedure H:

Preparation of 4-(1-benzyl-4-brome-1H-benzoldlimidazol-6-y1)-3,5-dimethylisoxazole {Example
Compound 121}

N80y CH QOB
s
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9 33
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— - K™ N
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Ry
Example 121

[0228]  Step 1: To a solution of 30 (1.09 g, 3.49 mmol) in tetrahydrofuran {30 mL} was
added sodium dithionite (4.86 g, 28.0 mmol) in water {15 mL). The reaction mixture was stirred at
room temperature overnight and concentrated under vacuum. The residue was dissolved in
MeOH/water (1:1, 150 mL} and the solid was precipitated by removing some MeOH under vacuum.
The solid was filtered, washed with water and dried under vacuum to afford 37 (440 mg, 34%) as a
yellow solid: *H NMR (500 MHz, CDCls) § 6.85 {d, J = 1.8 Hz, 1H), 6.51(d, J = 1.8 Hz, 1H}, 4.00-3.60
{bs, 2H), 3.60-3.30 (bs, 2H), 2.36 (s, 3H), 2.23 (s, 3H}; £S1 m/z 282 [M + H]".

[0227] Step 2: To a solution of 37 (4.01 g, 14.2 mmol) in methanol (87 mL) was added
triethyl orthoacetate {3.45 g, 21.3 mimol} and sulfamic acid {69 mg, 0.71 mmal}. The reaction was
stirred at room temperature for 5 h. The reaction mixture was diluted with water {50 mL), basified
with NaHCO; and filtered. The solid was dried to afford 38 (4.2 g, 96%) as a brown solid: 'H NMR
(300 MHz, DMSO-dg} 6 12.82 (br.s, 1H), 7.42 {d, J = 1.5 Hz, 1H), 7.31 {d, J = 1.5 Hz, 1H), 2.52 (s, 3H),
2.40 (s, 3H), 2.24 {s, 3H).

[0228]  Step 3: The mixture of 38 (300 mg, 0.980 mmol), benzyl bromide (503 mg, 2.94
mmol), and potassium carbonate {676 mg, 4.90 mmol) in acetonitrile {50 mL) was heated in sealed
tube at 75 °C overnight. The reaction mixture was cooled to room temperature, concentrated and

purified by chromatography {silica gel, 0-100% ethyl acetate in hexanes) to give Example Compound
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121 (276 mg, 71%) as an off-white solid: 'H NMR (500 MHz, CDs0D)} § 7.40~7.25 {m, 5H), 7.15{d, /=
7.7 Hz, 2H), 5.51 {s, 2H), 2.64 {3, 3H), 2.32 (s, 3H), 2.15 (s, 3H); ESI m/z 396 [M + H]".

Preparation of 4-{1-benzyl-4-methoxy-2-methyl-14-benzo{d]imidazol-6-yi)-3,5-dimethylisoxazole
{Example Compound 66)

&Y
\*‘;1\-::/" " . NaOCHy, Cul
NS0 . .
Yol ¥ . . "
HaC=h MeOH/DMF
e ACH,
Example 121 Example 66

[0229] A mixture of Example 121 {80 mg, Q,20 mmol), NaQOCH; {108 mg, 2.0 mmol) and
Cul {57 mg, 0.30 mmol) in MeOH (1 mL) and DMF (3 ml) was purged with nitrogen and heated at
100 °C for 6 h. The mixture was diluted with ethyl acetate {100 mL) and washed with brine (50 mL},
The organic layer was dried over Na,50,, filtered and concentrated. The residue was purified by
chromatography (silica gel, 40-100% ExOAc/hexanes) to afford Example Compound 66 {386 mg,
55%) as an off-white solid: *H NMR (300 MHz, CDCla) § 7.35-7.30 (m, 3H}, 7.09-7.06 {m, 2H), 6.64 (d,
J=1.2 Hz, 1H}, 6.53 (s, 1H), 5.32 (s, 2H), 4.03 (s, 3H), 2.66 {5, 3H}, 2.33 {s, 3H), 2.19 (s, 3H); ESI m/z
348 (M + Hl".

General procedure It

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-N-ethyl-4-nitro-1#H-benzoldiimidazol-2-
amine {Example Compound 18} and 1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-A-ethyl-14-
henzoldlimidazole-2,4-diamine {Example Compound 19)
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i e R /
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Example 15 Exampic 18 Exaniple 19

[0230] Step 1: A mixture of Example Compound 15 (73 mg, 0.668 mmol) in POC; {3 ml)
was heated at 110 °C for 16 h. The reaction mixture was concentrated, the residue was dissolved in
CH,Cl, (100 mb), washed with saturated NaHCO; (2 x 50 ml) and brine (50 mL). The organic layer
was dried over sodium sulfate, filtered and concentrated. The residue was dissolved in a solution of
ethylamineg in THF (2.0 M, 10 mL), and the mixture was heated at 70 °C for 3 h. The reaction mixture
was concentrated, the rasidue was purified by chromatography (silica gel, 20-60% EtOAc/hexanes)

to afford Example Compound 18 (113 mg, 43%) as an orange solid: "H NMR (300 MHz, CDCl;) § 7.84
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(d, J = 1.5 Hz, 1H), 7.42-7.35 {m, 31}, 7.16~7.13 {m, 2H), 7.03 (d, S = 1.5 Hz, 1H), 5.15 {5, 2H), 4.29 {1, J
= 5.4 Hz, 1H), 3.78-3.68 {m, 2H}, 2.36 {5, 3H), 2.21 (s, 3H), 1.27 {4, J= 7.5 Hz, 3H); ESI m/z 392 [M +
HI'.

[0231]  Step 2: To a solution of Example Compound 18 {30 mg, 0.23 mmaol} in THE (5 ml}
and water {4 mL) was added Na,5:0, (240 mg, 1.38 mmeol). The mixture was stirred at ri for4 h, 2N
HCH{1 mL) was added, the mixture was heated to reflux for 15 minutes then cooled 1o rt. Na,CO,
was added slowly to adjust to pH 9. The mixture was extracted with CHCl; {100 mL}, the organic
layer was washed with brine (50 ml), dried over Na,SO,, filtered, concentrated and purified by
chromatography {silica gel, 0~10% methanol/ethyl acetate) to afford Example Compound 18 (60
mg, 72%) as an off-white solid: *H NMR (300 MHz, DMSO-ds) § 7.34-7.20 {m, 5H), 6.62 (t, /= 5.4 Hz,
1H), 6.30{d, 1= 1.5 Hz, 1H), 6.21 {d, J= 1.5 Hz, 3H), 5.19 {s, 2H}, 4.83 (s, 2H), 3.47-3.38 {m, 2H}, 2.28
{s, 3H), 2.11 (s, 3H), 1.22 {t, /= 7.2 Hz, 3H); ESI m/z 362 [M + H]".

Genaral Procedure §:

Preparation of methy! 1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-2-ox0-2,3-dihydro-1H-
benzold]imidazole-4-carboxylate {Example Compound 20), 1-benzyi-6-(3,5-dimethylisoxazol-4-yi}-
2-ox0-2,3-dihydro-1H-benzoldlimidazole-4-carboxamide {(Example Compound 21} and 4-
{aminomathyl}-1-benzyl-6-{3,5-dimethylisoxazol-4-yl}-14-benzeld]imidazol-2{3H}-one {Example
Compound 22}
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[02321  Step 1: To a solution of 39 {2.00 g, 8.70 mmol} in 1,4-dioxane (80 ml} and water (8
mL) was added 3,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (2.13 g, 9.57
mmol), potassium carbonate {2.40 g, 17.4 mmol) and tetrakis{triphenylphosphine)palladium{0) (502
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mg, 0.435 mmol}, The reaction mixture was purged with nitrogen and heated at 30 °C overnight.
The reaction mixture was cooled to room temperature, concentrated and purified by
chromatography (silica gel, 0-50% ethyi acetate in hexanes) to afford 40 {1.43 g, 63%) as an off-
white solid: "H NMR (500 MHz, CDCl3) § 7.74 (d, J = 2.1 Hz, 1H), 7.15 (dd, /= 2.1, 8.4 Hz, 1H), 6.73 (d,
J=8.4 Hz, 1H), 5.81 (s, 2H), 3.88 (s, 3H), 2.37 (s, 3H), 2.23 (s, 3H); ESI m/z 247 [M + H]'.

[0233] Step 2: To a mixture of 40 {1.34 g, 5.45 mimal} in acetic acid (40 mi) was added N-
bromaosuccinimide {1.07 g, 5.99 mmol}. The mixture was stirred at room temperature for 30 min
and concentrated. The residue was dissolved in MeOH and neutralized to pH 7 with 10% sodium
bicarbonate. The mixture was diluted with water, filtered. The filter cake was washed with water,
and dried under vacuun to afford 41 {1.65 g, 93%) as a yellow solid: H NMR {500 MHz, CDCl) &
7.74(d, J= 2.1 Hz, 1H), 7.47 (d, J = 2.1 Hz, 1H), 6.43 (bs, 2H), 3.90 (s, 3H}, 2.37 {5, 3H), 2.23 (s, 3H}.

{0234} Step 3: To a solution of 41 (500 mg, 1.54 mmol) in toluene {40 ml) under nitrogen
atmosphere was added benzylamine (823 mg, 7.69 mmol), cesium carbonate {1.00 g, 2.08 mmol), 2-
dicyclohexylphosphino-2',4',6'-triisopropyl-1,1-biphenyl (110 mg, 0.231 mmol}, and
tris{dibenzylideneacetone) dipalladium{0} (141 mg, 0.154 mmol}. The reaction mixture was heated
at 90 °C overnight, cooled to room temperature and purified by chromatography (silica gel, 0-20%
ethyl acetate in hexanes) to afford 42 (310 mg, 57%) as a light brown solid: *H NMR {500 MHz,
COCh) & 7.40-7.25 {m, 6H), 6.56 {d, J = 1.8 Hz, 1H), 5.68 {5, 2H), 4.36 {d, / = 4.4 Hz, 2H), 3.88 (s, 3H),
3.68 (s, 1H), 2.22 (s, 3H), 2.09 (s, 3H); ESI m/z 352 [M + HI".

j0235]  Step 4: To a mixture of 42 {310 mg, 0.883 mmol) in 1,4-dioxane (10 mL) was added
1,1-carbonyldiimidazole (244 mg, 2.12 mmol) and DMAP {one crystal). The reaction was heated ina
sealed tube at 80 °C for 5 days. The mixture was concentrated and purifiad by chromatography
(silica gel, 0~100% ethyl acetate in haxanes) to give Exampls Compound 20 (160 mg, 48%} as an off-
white solid: *H NMR (500 MHz, CD;0B) & 7.54 (d, J = 1.5 Hz, 1H), 7.37-7.24 {m, 5H), 7.07 (d, /= 1.5
Hz, 1H), 5.14 (s, 2H), 3.97 (s, 3H), 2.27 (s, 3H), 2.09 (s, 3H); HPLC >99%, 1, = 15.0 min; ES! m/z 378 [M
+ HY'.

[0238] Step 5: To a mixture of Example Compound 20 (50 mg, 0.13 mmol} in formamide
(4 mL) was added potassium tert-butoxide {30 mg, 0.26 mmol}. The mixture was heated in the '
microwave at 100 °C for 3 h, concentrated, and purified by chromatography (silica gel, 0-20%
methanol in ethyl acetate) to afford Example Compound 21 (13 mg, 26%) as an off-white solid: *H
NMR {500 MHz, CD50D} 6 7.41 (d, J= 1.3 Hz, 1H), 7.37—7.24 {m, 5H}, 7.00 (d, s = 1.4 Hz, 1H), 5.13 {s,
2H), 2.28 (s, 3H), 2.11 {s, 3H); HPLC 98.3%, tz = 12.3 min; ESI m/z 363 [M + H]".

[0237]  Step 6: To a solution of Example Compound 23 (40 mg, 0.11 mmol} in THF (10 mt)

under nitrogen atmosphere was added sodium borohydride {38 mg, 0.99 mmol). The mixture was
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heated to 65 °C and horon trifluoride diethy] etherate (0.2 mL) was added. The mixture was heated
at 65 °C for 2 h. After cooling to room temperature, hydrochloride acid {2N, 5 mL} was added and
the mixture stirred for 2 h. The mixture was basified with NaOH {2N, 5 mL}, concentrated, and
purified by chromatography (silica gel, 0-100% CMA in methylene chloride) (CMA =
chioroform:methanol:concentrated ammonium hydroxide = 80:18:2}. 1t was further purified by
reverse phase HPLC on a Polaris column eluting with 10-90% CH;CN in H;0 to give Example
Compound 22 (16 mg, 42%) as an off-white solid: *H NMR (500 MHz, CD,0D) 6 7.37-7.23 (m, 5H),
6.99 (d, J = 1.4 Hz, 1H), 6.77 (d, J = 1.4 Hz, 1H), 5.10 (s, 2H), 3.93 (s, 2H), 2.27 (s, 3H), 2.10 (s, 3H); ESI
m/z 340 [M + HY.

General Procedure I
I-benzyi-6-{3,5-dimethylisoxazol-4-yi}-2-methyl-1H-benzoidlimidazol-4-amine {Example
Compound 55) :

LR s
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Hy % . .
3 I\’ {\_\?_,; Tty 2.TFA, CH,Chy z
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Example 121 Example 55

[0238] A mixture of Example 121 (250 mg, 0.63 mmol}, BocNH; (221 mg, 1.89 mmol),
Xantphos {73 mg, 0.126 mmol), Pd,{dba)}; {58 mg, 0.063 mmol} and Cs,C04 {720 mg, 2.21 mmol) in
1,4-dioxane {13 mL) was purged with nitrogen and heated at 100 °C for 18 h. The mixture was
diluted with methylene chloride (200 mL) and filtered. The filirate was concentrated and purified by
chromatography (silica gel, 0-50% EtOAc/hexanes) to afford a light brown foam which was dissolved
in CH,Cl> {4 mL), TFA (2 mL) was added. The mixture was stirred at rt for 2 h, concentratad, the
residue was dissolved in ethyl acetate {100 mL) and washed with saturated NaHCO; (50 ml. x 2). The
organic layer was dried over sodium sulfate, filtered and concentrated. Purification by
chromatography {silica gel, 0~10% MeOH/EtOAC) afforded Example Compound 55 (146 mg, 88%) as
an off-white solid: *H NMR (500 MHz, CDCl;) § 7.34~7.28 (m, 3H), 7.09-7.08 (m, 2H), 6.42 (d, J= 1.5
Hz, 1H), 6.36 {d, J = 1.5 Hz, 1H), 5.28 (s, 2H), 4.42 (br.s, 2H), 2.60 (s, 3H)}, 2.31 (s, 3H), 2.17 (s, 3H); ESI
m/z 333 [M + H]".
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Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-1H-pyrrois]3, 2-b]pyridine-3-carbonitrile
(Example Compound 88) and 4-{1-henzyl-3-chlors-1H-pyrrolo]3,2-blpyridin-6-yi)-3,5-
dimethylisoxazole {Example Compound 83)
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Step 1: To a suspension of 42 (200 mg, 1.0 mmol) in CH;CN {6 mL} was added

CISO,NCO (360 mg, 2.5 mmol). The reaction mixture was stirred at 60 °C for 4 h. After the mixture

was cooled to rt, DMF (1 mL) was added. The mixture was stirred at rt for 1 h. The mixture was

diluted with 30% i~PrOH in CHCl: {50 mL} and washad with brine {20 mbL). The organic layer was

dried over sodium sulfate, filtered and concentrated. The crude was dissolved in CH;CN {4 mL),

potassium carbonate (280 mg, 2.0 mmol) and benzyl chloride (128 mg, 1.0 mmol) were added. The

reaction was stirred at 70 °C for 16 h. The reaction mixture was filtered through a layer of celite,

concentrated. The residue was purified by chromatography (silica gel, 0-50% ethyl

acetate/hexanes) to afford 44 {16 mg, 5%} as a yellow oil and 45 {12 g, 4%) as an off-white solid;

44: ESI MS m/z 312 [M + HI'; 45: ESI MS m/z 321 [M + HY".

{0240}

Step 2: Using the similar procedure used for General Procedure Cstep 1 on

compound 44 (16 mg, 0.051 mmol) afforded Example Compound 88 (6 mg, 36%) as an off-white

solid: *H NMR (300 MHz, CDCl;) 8 8.55 (s, 1H), 7.98 (s, 1H), 7.50 (s, 1H), 7.41~7.40 {m, 3H}, 7.20~7.15
{m, 2H), 5.42 (s, 2H), 2.34 (s, 3H), 2.16 (s, 3H); ESI MS m/z 329 [M + HJ".

[0241]

Using the similar procedure used for General Procadure C step 1 on compound 45

(12 mg, 0.037 mmol} afforded Example Compound 88 (8 mg, 64%) as a yellow solid: *H NMR {300
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MHz, CDCls) § 8.49 (s, 1H), 7.55 (s, 1H), 7.50 {5, 1H), 7.38-7.36 (m, 3H), 7.18~7.16 {m, 2H), 5.36 (s,
2H), 2.34 (s, 3H), 2.16 {s, 3H); ESI MS m/z 338 [M + H]".

General Procedure M
Preparation of 5-{3,5-dimethylisoxazol-4-ylj-N-phenyl-1H-pyrrolo[3,2-blpyridin-3-amine (Example
Compound 23)
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Example 23

[0242]  Step 1: To a solution of 46 {500 mg, 2.54 mmol) in 1,4-dioxane (10 mL) Was added
3,5-dimethyl-4-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl})isoxazole {792 mg, 3.56 mmol), sodium
carbonate {538 mg in 2 mL H,0, 5.08 mmol} and tetrakis{triphenylphosphine)palladium(0} {294 mg,
0.25 mmol}. The reaction mixture was purged with nitrogen and heated at 80 °C for 16 h. The
mixture was filtered through a layer of Celite. The filtrate was concentrated. Purification by
chromatography {silica gel, 0-50% ethyl acetate/dichloromethane) afforded 47 (700 g, >100%) as a
yellow oil: 'H NMR (300 MHz, DMSO-dg) § 11.4 (s, 1H), 7.85 {dd, J = 8.1, 0.9 Hz, 1H), 7.68 (t, J= 3.0
Hz, 1H), 7.23(d, /= 8.1 Hz, 1H), 6.58 (d, J = 2.1 Hz, 1H), 2.49 (s, 3H), 2.37 (s, 3H).

{0243]  Step 2: To a solution of 47 {700 mg, 2.54 mmol) in DMF (8 ml} at 0 °C was added
NBS {497 mg, 2.79 mmol). The reaction mixture was stirred at 0 °Cfor 2 h. The mixture was diluted
with methylene chloride {50 mL) and washed with brine {20 mL). The organic layer was dried over
sodium sulfate, filtered and concentrated. Purification by chromatography (silica gel, 0~50% ethyl
acetate/dichloromethana) afforded 48 {660 mg, 83%) as a brown solid: 4 NMR (300 MHz, DMSO~
de) 5 11.8 (s, 1H), 7.92 (d, J = 6.0 Hz, 1H), 7.90 (s, 1H), 7.36 {d, / = 8.4 Hz, 1H), 2.49 (s, 3H), 2.37 (5,
3H); ESIm/z 292 [M + H',

[0244]  Step 3: To a solution of 48 (250 mg, 0.86 mmol) in CH,Cl; (5 ml) was added NEi,
(130 mg, 1.28 mmol), DMAP (12 mg, 0.1 mmol} and di-tert-butyl dicarhonate (224 mg, 1.03 mmol).
The reaction was stirred at vt for 16 h. The reaction mixture was concentrated, Purification by

chromatography (silica gel, 0~30% ethyl acetate/hexanes) afforded 49 {210 mg, 70%) as an off-white
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solid: *H NMR (300 MHz, CDCls) § 8.43 {d, J = 5.4 Hz, 1H), 7.93 (s, 1H), 7.34 (d, /= 5.1 Hz, 1H), 2.64 (s,
3H), 2.50 (s, 3H), 1.69 (s, SH).

[0245]  Step 4: To a solution of 49 {100 mg, 0.26 mmol} in 1,4-dioxane {5 mL} under
nitrogen atmosphere was added aniline {71 mg, 0.76 mmol}, cesium carbonate (250 mg, 0.76 mmol),
X-phos (24 mg, 0.05 mmol), and tris{dibenzylidensacetone}dipaliadium{0} {23 mg, 0.03 mmol}. The
reaction mixture was heated at 90 °C for 16 h. The mixture was diluted with methylene chioride (10
mL) and filtered through a layer of Celite. The filtrate was concentrated. Purification by
chromatography (silica gel, 0-50% ethyl acetate/hexanes) gave a red oil which was dissolved in
methylene chloride {5 mL), TFA {2 ml) was added, the mixture was stirred at rt for 2 h. The mixture
was concentrated, the residue was dissolved in methylene chloride {100 mi}, washed with saturated
MaHCO; (50 ml x 2) and brine {50 mL). The organic layer was dried over sodium suifate, filtered and
concentrated. Purification by chromatography {silica gel, 0-50% ethyl acetate/dichloromethane)
afforded Example Compound 23 (47 mg, 64%) as a yellow solid: *H NMR {300 MHz, DMSO~dg) 8 11.1
(d, J=1.8 Mz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.61 {d, J = 2.7 Hz, 1H), 7.43 (s, 1H), 7.25 {d, /= 8.4 Hz, 1H),
7.08(d,J=8.4Hz, 1H),7.07 {d, ) = 7.2 Hz, 1H), 6.85 (d, J = 7.5 Hz, 2H}, 6.60 {t, / = 7.2 Hz, 1H}, 2.48 (s,
3H), 2.29 (s, 3H); ESI MS mi/z 305 [M + H]*.

General Procedure N:

Preparation of 6-{3,5-dimethylisoxazol-4-yl}-i-{4-flusrcbenzy!)-3-methyl-1H-pyrazolol4,3-
blpyridine-4-oxide {Example Compound 24) and 6-(2,5-dimethylisoxazoi-4-yi}-1-{4-flucrobenzyl}-3-
methyl-1H-pyrazoio]4,3-blpyridin-B{4H}-one {Example Compound 25}
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Example 25

[0246] Step 1:To a solution of Example Compound 53 {85 mg, 0.25 mmol} in CHCl; (3
mL) was added m-CPBA (160 mg, 0.5 mmol). The reaction mixture was stirred at rt for 7 h. The

mixture was diluted with methylene chloride (50 mL) and washed with 10% Na,5,0; solution (10
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mt), 2N NaOH solution (10 mL) and brine (10 ml). The organic layer was dried over sodium suifate,
filtered and concentrated. Purification by chromatography (silica gel, 0~70% ethyl
acetate/dichloromethane) afforded Example Compound 24 (60 mg, 67%) as an off-white solid: "H
NMR {300 MHz, DMSO~dg) 8 8.21 (d, /= 0.9 Hz, 1H), 7.83 {d, /= 0.9 Hz, 1H), 7.40-7.35 (m, 2H), 7.20-
7.14 (m, 2H), 5.59 (s, 2H), 2.69 {5, 3H), 2.45 {s, 3H), 2.27 (s, 3H); ESI MS m/z 353 [M + H]".

[0247] Step 2: A solution of Example Compound 24 {32 mg, 0.091 mmol) in A0 {3 mi)
was heated at 130 °C for 2 h. The mixture was concentrated. The residue was diluted with 1.1
CHa0OH/H,0 (10 ml) and stirred at 80 °C for 10 h. The reaction mixture was concentratad.
Purification by chromatography (silica gel, 0-5% methanol/dichloromethane) afforded Example
Compound 25 {20 mg, 63%) as an off-white solid: *H NMR {300 MHz, DMSO-ds) § 12.0 (s, 1H), 8.07
{s, 1H), 7.36-7.31 {m, 2H), 7.19~7.13 (m, 2H), 5.45 (s, 2H), 2.30 (s, 6H), 2.14 (s, 3H); ESI MS m/z 353
[M+H]".

Preparation of 4-{3-benzyi-34-imidazo]4,5-blpyridin-5-vi)-3,5-dimethylisoxazole {(Example
Compound 28}
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53 Example 26

[6248]  Step i: To a solution of 30 {560 mg, 2.57 mmol) in CHLCN {15 mL} was added K,C04
(887 mg, 6.43 mmol) and benzyl chloride (484 mg, 2.83 mmol). The reaction was heated at 60 °C for
16 h. The mixture was diluted with ethyl acetate (100 mi), filtared and concentrated to give 81 (790
mg, 100%) as a vellow solid: *H NMR {300 MHz, CDCl3) & 8.58 (br s, 1H), 8.24 (d, / = 8.4 Hz, 1H),
7.46-7.35 {m, 5H), 6.82 {d, J = 8.7 Hz, 1H), 4.82 (d, / = 5.7 Hz, 2H).

[0249]  Step 2: To a solution of 31 {790 mg, 2.56 mmol) in 1,4-dioxane (25 mL) was added
3,5-dimethyi-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yljisoxazole {(1.14 g, 5.12 mmol), sodium
carbonate (2.0 M in H,0, 3.84 mL, 7.68 mmol} and tetrakis{triphenylphosphine)palladium{0} {300
mg, 0.26 mmol}. The reaction mixture was purged with nitrogen and heated at 90 °C for § h. The

mixture was diluted with methylene chloride (200 mi} and filtered. The filtrate was concentrated
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and purified by chromatography {silica gel, 0-20% EtOAc/hexanes) to afford 52 {500 mg, 60%) as a
yellow oil: 'H NMR (300 MHz, DMSO~dg) § 9.09 (t, J = 6.0 Hz, 1H), 8.51 (d, /= 8.4 Hz, 1H), 7.32-7.20
{m, 5H), 6.96 (d, J = 8.7 Hz, 1H), 4.85 {d, J = 6.3 Hz, 2H), 2.47 (s, 3H), 2.25 (s, 3H); ESI m/z 325 [M +
HJ".

[0250] Step 3: To a solution of 52 (500 mg, 1.54 mmol} in THF {15 mL) and water {12 mL)
was added Na,5,0, {1.61 g, 9.24 mimol). The mixture was stirred at rt for 5 h; 2 N HCI {10 mL) was
added, and the mixture was heated to reflux for 15 minutes then cooled to ri. Na,CO; was added
slowly to adjust to pH 9. The mixture was extracted with ethyl acetate (100 mL}, the organic layer
was washed with brine {50 mL), filtered and concentrated to give 53 (460 g, 100%) as a brown oil:
'H NMR (300 MHz, DMSO~ds) § 7.33-7.18 (m, 5H), 6.78 {d, /= 7.5 Hz, 1H), 6.52 {d, J = 7.5 Hz, 1H},
6.29 (t, J = 5.7 Hz, 1H), 4.94 (s, 2H), 4.60 (d, J = 5.7 Hz, 2H), 2.36 (s, 3H), 2.17 (s, 3H); ES! m/z 295 [M +
HY'.

{0251}  Step 4: A solution of 53 (150 mg, 0.51 mmuol), trimethylorthoformate (81 mg,
0.765 mmeol} and sulfamic acid (3 mg) in MeOH {5 mL} was heated to reflux for 4 h. The mixture was
concentrated, the residue was purified by chromatography (silica gel, 30~-100% ethy!
acetate/hexanes) to afford Example Compound 26 (100 mg, 65%) as an off-white solid: 'H NMR
(300 MHz, DMSO-d,) 6§ 8.67 (s, 1H), 8.17 {d, J = 8.1 Hz, 1H), 7.44 {d, J = 8.1 Hz, 1H), 7.36-7.27 {m,
5H), 5.52 (s, 2H), 2.54 {s, 3H), 2.34 (s, 3H); ESI m/z 305 [M + H]".

Preparation of 6-(3,5-dimethylisoxazol-4-yl}-1-{4-fluorobenzyl}-1H-benzoldlimidazol-4-amine
{Example Compound 27}, 6-(3,5-dimethylisoxazol-4-yi}-1-{4-fluorobenzyl}-M-methyl-1H4-
benzo{dlimidazol-4-amine {Example Compound 28} and 6-{3,5-dimethylisoxazol-4-yi)-1-{4-
fluorobenzyi}-N, N-dimethyl-1H-benzold]imidazol-8-amine {Example Compound 29)

; i
N‘H\ 21 t\\‘\)
Example 27 Example 28 Example 29

[0252}) Example Compound 27 was made followed by the similar procedure described for
Example 7: *H NMR (300 MHz, DMSO—d,) § 8.23 {5, 1H), 7.42 (dd, } = 8.0, 6.0 Hz, 2H)}, 7.17 {dd, J =
9.0, 9.0 Mz, 2H), 6.62 (s, 1H), 6.32 (s, 1H), 5.40 (s, 4H), 2.33 (s, 3H), 2.16 {s, 3H); ESI m/z 337 [M + HI".

{0253] To asolution of Example Compound 27 (35 mg, 0.10 mmol} in methylene chloride
{5 mL), was added a 37% solution of formaldehyde in water {8.5 ul) and acetic acid (1 drop). The

solution was stirred for 45 min, sodium triacetoxyborohydride {66 mg, 0.31 mmol) was added and
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the mixture stirred for 16 h. The mixture was diluted with methylene chloride (20 ml} and
neutralized with saturated sodium bicarbonate {5 mL). The organic layer was dried over anhydrous
sodium sulfate and concentrated /n vacuo. The residue was purified by chromatography (silica gel,
0-75% ethyl acetate/methylene chioride) to afford Example Compound 28 as a white solid (8 mg,
22%) and Example Compound 29 as a clear solid {7 mg, 18%). Example Compound 28: *H NMR (500
MHz, DMSO—-d;) & 8.22 (s, 1H), 7.43 (dd, J = 8.8, 5.5 Hz, 2H), 7.16 (dd, /= 8.8, 5.5 Hz, 2M), 6.65 (d, J =
1.0 Hz, 1H), 6.09 {d, J = 1.0 Hz, 1H), 5.85 {q, /= 5.0 Hz, 1K), 5.41 (s, 2H), 2.83 (d, S = 5.5 Mz, 3H), 2.35
{s, 3H), 2.17 {5, 3HY; ESI m/z 351 [M + HY'; Example 22: 'H NMR (500 MHz, DMSO-dq) § 8.28 (s, 1H),
7.41{dd,J=8.5, 5.5 Hz, 2H}, 7.17 {dd, J = 8.0, 9.0 Hz, 2H)}, 6.85 (d, J = 1.0 Hz, 1N}, 6.25(d, J = 1.0 Hz,
1H), 5.43 (s, 2H), 3.18 (s, 6H), 2.35 {s, 3H), 2.18 (s, 3H}); ESI m/z 365 [M + H]".

Preparation of 4-{1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole {Example
Compound 30)
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57 Example 30

{0254]  Step 1: To a suspension of 3-amino-5-bromo-2-nitropyridine (54, 780 mg, 3.58
mmol} and potassium carbonate {2.28 g, 16.5 mmol) in dry acetonitrile {50 mL) was added 1-
(bromoethyl)benzene {1.22 g, 6.60 mmol). The mixture was heated to 80 °C for 48 h then water (20
ml) and ethyi acetate (20 mL) were added. The layers were separated and the aqueous layer was
extracted with ethyl acetate {2 x 20 mbL). The combined ethyl acetate fractions were dried gver
Na;SQ,, filtered and concentrated. The residue was purified by chromatography (silica gel, 0-40%
ethyl acetate in hexanes) to afford 53 (219 mg, 19%) as a yellow solid: *H NMR {500 MHz, CDCL,) &
8.14 (d, /= 5.0 Hz, 1H), 7.84 (d, /= 2.0 Hz, 1H), 7.40~7.28 (m, 6H), 4.64 {guint, / = 6.5 Hz, 1K), 1.67 {d,
J=7.0Hz, 3H).

[0255]  Step 2: To a mixture of 55 (261 mg, 0.81 mmol} and 3 {217 mg, 8.97 mmol) in 1,4-

dioxane {7 mL} and water (1.5 mL) was added potassium carbonate (224 mg, 1.62 mmol) and
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tetrakis{triphenylphosphine)palladium({0) {47 mg, 0.04 mmotl). The reaction was stirred and heated
at 90 °C for 17 h. The reaction mixture was diluted with methanol (20 mL} and silica gel (15 g) was
added. The suspension was concentrated to dryness and the resuiting powder was loaded onto
silica gel and eluted with 0-50% ethyl acetate ity hexanes. The clean product was concentrated to
give 56 (226 mg, 82%) as a yellow solid: *H NMR {500 MHz, CDCL;) 6 8.19 {d, J = 4.5 Hz, 1H), 7.77 (d, J
= 2,0 Hz, 1H}), 7.40-7.28 {m, 5H)}, 6.85 (d, S = 2.0 Hz, 1H), 4.66 (quint, J = 5.0 Hz, 1H), 2.10 (s, 3H), 1.94
(s, 3H), 1.71 {d, J = 7.0 Hz, 3H).

[0256]  Step 3: To a solution of 56 {226 mg, 0.67 mmol) in THF (20 ml) was addad a
solution of sodium dithionite (698 mg, 4.01 mmol) in water (20 mL) dropwise over 5 min. The
solution was stirred at room temperature for 16 h and the solvents were removad in vacuo.
Methanol {20 ml) was added and the suspension stirred at room temperature for 3 h. The mixture
was filtered and the filtrate was concentrated to dryness. A solution of 2N ag. HCl was added to the
residue and was heated to reflux for 5 min. After concentration te dryness, methanol was added (10
mi) and the solution was adjusted to pH 8 using saturated ag. NaHCO; solution (20 ml). Silica gel
was added {10 g} and the suspension was concentrated to dryness. The resulting powder was
loaded onto silica gel and elutad with 0-70% ethy! acetate in hexanes. The clean product was
concentrated to give 57 {96 mg, 47%) as a beige solid: 'H NMR (500 MHz, CDCl;) 6 7.42 {d, /= 2.0 Hz,
1H), 7.33-7.30 (m, 4H), 7.25-7.22 {m, 1H), 6.34 {d, J = 1.5 Hz, 1H), 4.44 (quint, J = 5.0 Hz, 1H), 4.36
(brs, 2H), 3.7 {brs, 1H), 2.07 {s, 3H), 1.89 (s, 3H), 1.58 (d, J = 6.5 Hz, 3H).

[0257]  Step 4: A mixture of 57 {47 mg, 0.15 mmol}, trimathylorthoformate (2 mt, 18.3
mmol} and sulfamic acid {1 mg} were heated in a sealed tube at 100 °C for 30 min. The mixture was
cooled, concentrated and loaded onto silica gel and eluted with 0-20% ethyl acetate in hexanes. The
resulting material was purified by reverse phase HPLC on a Polaris column eluting with 10-80%
CH3CN in H;0 to afford (Example Compound 30) {19 mg, 39%) as a white solid: *H NMR {500 MHz,
CD;0D) 6 8.76 (s, 1H), 8.36 {d, / = 2.0 Hz, 1H), 7.65 (d, J = 2.5 Hz, 1H), 7.40-7.30 (m, 5H), 4.44 {q, J =
7.0 Hz, 1H), 2.29 (s, 3H), 2.10 (s, 3H), 2.06 {d, J = 7.0 Hz, 3H). ESI m/z319 (M +HY".

Preparation of 4-{1-benavi-1H-imidazo{4,5-clpyridin-6-vi}-3,5-dimethylisoxazole {Example
Compound 31), 1-benzyi-6-{3,5-dimethylisoxazol-4-yi}-1H4-imidazo{4,5-c]pyridine 5-oxide {Example
32} and 1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-1 H-imidazol4,5-clpyridin-d-amine (Example
Compound 33}
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Example 33

[6258]  Step 1: To a solution of 58 (1.00 g, 5.76 mmol} in 1,4-dioxane (40 ml) and water (4
rol) was added 3,5-dimethyl-4-(4,4,5,5-tetrametthyl-1,3, 2-dioxaborolan-2-yl)isoxazole {1.93 g, 8.64
mmol), potassium carbonate {1.59 g, 11.5 mmol), and tetrakis{triphenyiphosphine)patladium{0} {333
mg, 0.288 mmol). The reaction mixture was purged with nitrogen and heated at 90 °C overnight.
The reaction mixture was cooled to room temperature, concentrated and purified by
chromatography (silica gel, 0~100% ethyl acetate in hexanes) to afford 59 {1.42 g, >95%) as a yellow
solid: *H NMR (300 MHz, CDCL) § 9.26 (s, 1H), 6.67 (s, 1H), 6.90-6.00 {bs, 2H), 2.61 (s, 3H), 2.44 (s,
3H); ESt m/z 235 [M + H]".

[0259]  Step 2: A mixture of 58 {710 mg, 3.03 mmot), benzy! bromide (778 mg, 4.55
mmol), and potassium carbonate (836 mg, 6.06 mmol) in acetonitrile {30 ml) was heated in sealed
tube at 90 °C overnight. The reaction mixture was cooled to room temperature, concentrated and
purified by chromatography (silica gel, 0-30% ethyl acetate in hexanes) to afford 60 {303 mg, 30%)
as a brown solid: *H NMR (500 MHz, CDCly) § 9.26 (s, 1H), 8.68 (s, 1H), 7.50~7.10 (m, SH), 6.50 {s,
1H), 4.65 (d, J = 4.1 Hz, 2H), 2.39 (s, 3H), 2.19 (s, 3H); ESI m/z 325 [M + H]".

{0260]  Step 3: To a solution of 60 {300 mg, 0.926 mmol} in tetrahydrofuran (10 mL) was
added sodium dithionite {967 mg, 5.56 mmol) in water (10 mL). The reaction mixture was stirred at

room temperature overnight and concentrated under vacuum, The residue was suspended in MeOH
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and the solid was filtered, washed with MeOH, and the filirate concentrated under vacuum. To the
residue was added 2N HCl and heated to just boiling, cooled to room temperature and concentrated
under vacuum. The residue was dissolved in MeO#H and basified with 10% NaHCQ,,
concentratedand purified by chromatography (silica gel, 0~20% methanol in ethyl acetate) to afford
61 (150 mg, 55%) as a gray solid: 'H NMR {500 MHz, CDCls) 8 7.99 {s, 1H), 7.40-7.28 {m, 5H}, 6.39 {s,
1H), 4.64 (s, 1H), 4.43 (d, J = 5.4 Hz, 2H), 3.15 (s, 2H), 2.33 (s, 3H), 2.21 (s, 3H); ESI m/z 295 [M + H".

[0261]  Step 4: To a solution of 62 {150 mg, 0.51 mmol) in ethanoi (5 mi} was added
trimethylorthoformate (81 mg, 8.77 mmol) and sulfamic acid {1 mg, 0.01 mmol). The reaction was
heated in a sealed tube at 90 °C overnight. The mixiure was concentrated and purified by
chromatography {silica gel, 0~100% ethy! acetate in hexanes) to give Example Compound 32 {143
mg, 929%) as a yellow solid; *H NMR (500 MHz, CD;0D) 6 9.00 (d, J = 1.0 Hz, 1H), 8.05 (s, 1H), 7.48 (d,
1=1.0Hz, 1H), 7.40-7.30 {m, 5H), 5.58 {s, 2H), 2.40 (s, 3H), 2.25 {5, 3H); ESI m/z 305 [M + H}".

[6262] Step 5: To a mixture of Example Compound 31 (100 mg, 0.329 mmol} in
dichloromethane {5 mL) was added 3-chloreperoxybenzoic acid {264 mg, 77% with water, 1.18
mmol}. The mixture was stirred at room temperature overnight, concentrated and purified by
chromatography {silica gel, 0-20% methanol in ethyl acetate) to afford Example Compound 32 (127
rng, >99%) as an off-white solid: 'H NMR (500 MHz, CD,0D) § 8.92 {s, 1H), 8.61 (s, 1H), 7.67 {5, 1H),
7.45~7.25 (m, 5H), 6.57 {s, 2H), 2.28 (s, 3H), 2.17 {5, 3H); ESI m/z 321 [M + H]".

[0263}  Step &: To a mixture of phosphorus oxybromide {268 mg, 0.238 mmol} in DMF (2
mL) was added Example 32 {100 mg, 0.313 mmeol)} in DMF {6 mL). The mixture was stirred at room
temperature for 10 min and heated at 100 °C for 1 h. After cooling to room temperature, water and
MeCH were added. The mixture was neutralized 1o pH 7 by addition of 10% sodium bicarbonate
and concentrated. The residue was purified by chromatography (silica gel, 0-100% ethyl acetate in
hexanes) to afford 62 (30 mg, 25%) as an off-white solid: *H NMR (500 MHz, CDCly) § 8.09 {s, 1H),
7.43-7.35 {m, 3H), 7.23-7.19 {m, 2H), 7.03 (s, 1H), 5.38 {5, 2H), 2.47 (s, 3H), 2.31 {5, 3H); ESI m/z 383
[M+ H}".

[0264]  Step 7: To a solution of 62 (30 mg, 0.078 mmolj in toluene (10 mL) under nitrogen
atmosphere was added tert-butyl carbamate (27 mg, 0.23 mmol), cesium carbonate (51 mg, 0.16
mmol), 2-dicyciohexylphosphino-2',4',6'-triisopropyl-1,1-biphenyl (6 mg, 0.01 mmol) and
tris{dibenzylideneacetone) dipalladium(0) {7 mg, 0.008 mmolj. The reaction mixture was heated at
90 "C overnight, cooled to room temperature, and purified by chromatography (silica gel, 0~20%
methanol in ethyl acetate). It was further purified by reverse phase HPLC on a Polaris column eluting

with 10-90% CH5CN in H,0 to give Example Compound 33 (10 mg, 40%) as an off-white solid: *H
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NMR {500 MHz, CD;0D) & 8.21 (s, 1H), 7.42-7.25 {m, 5H), 6.70 (s, 1H), 5.46 (s, 2H), 2.39 (s, 3H), 2.24
(s, 3H}; HPLC 96.9%, t; = 10.1 min; £51 m/z 320 {M + H) .

Preparation of 4-{1-benzyl-3-bromo-1H-pyrrolci3,2-&]pyridin-6-y1}-3,5-dimethylisoxazole.
(Example Compound Compound 34)
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Example 34

[0265]  Step 1: To a solution of 46 {1.0 g, 5.08 mmol) in 1,4-dioxane (50 mL) was added
3,5-dimethyl-4-(4,4,5,5-tetramathyl-1,3,2-dioxaborolan-2-yl)isoxazole {1.47 g, 6.6 mmol), sodium
carbonate {1.10 g in 8 mL H,0, 10.2 mmol) and tetrakis{triphenylphosphine)palladium{0) (587 mg,
0.51 mmol}. The reaction mixture was purged with nitrogen and heated at 90 °C for 16 h. The
mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification by
chromatography {silica gel, 0-50% ethy! acetate/dichloromethane) afforded 63 (850 mg, 79%) as a
yellow solid: *H NMR (300 MHz, DMSO-d;) 8 11.4 {s, 1H), 8.30 {t, / = 2.1 Hz, 1H), 7.75 (dd, /= 1.8, 0.9
Hz, 1H), 7.70 {t, 1 = 3.0 Hz, 1H), 6.61-6.59 (m, 1H), 2.42 (s, 3H}, 2.24 (s, 3H).

[0268] Step 2/3: To a solution of 63 {500 mg, 2.35 mmol) in DMF {10 ml) at 0 °C was
added NBS {500 mg, 2.82 mmol). The reaction mixture was stirred at 0 °C for 2 h. The mixture was
diluted with methylene chloride (50 mL) and washed with brine (20 mL). The organic layer was dried
over sodium sulfate, filtered and concentrated. The crude 64 was carried forward. To a solution of
64 (300 mg, 1.03 mmol) in DMF {1 mi) and CH3CN {10 mL) was added potassium carbonate {283 mg,
2.06 mmol} and benzyl chloride (130 mg, 1.03 mmol). The reaction was stirred at 70 *C for 16 h. The
mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification by
chromatography silica gel, 0-50% ethyl acetate/dichioromethane) afforded Example Compound 34
{200 mg, 51%) as an off-white solid: 'H NIMR (500 MHz, CD;0D} 3 8.33 (d, J = 1.5 Hz, 1M}, 7.86 (s, 1H),
7.80 (d, /= 2.0 Hz, 1H), 7.34-7.24 (m, 5H), 5.48 (s, 2H), 2.35 (s, 3H}, 2.17 {s, 3H); ESI MS m/z 382 [M +
HY".

102



WO 2015/002754 PCT/US2014/043423

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-1H-pyrrolo]3,2-blpyridine-3-carbaldehyde
{Example Compound 35}

P'\{(_P?h:;}_i, Nagﬁ(i;‘
TaAdionane, RO, 30 °C, 160

BY}CL K—ZCO'_{, CH’_{CN\ DJ\IST,

76°C, 16 h

Example 35

{02671  Step 1: To a mixture of 46 (300 mg, 1.5 mmol) and hexamethylenetetramine (0.32
g, 2.25 mmol) was added AcQH {2 mL). The reaction mixture was stirred at 120 °C for 6 h and was
quenched with H,0 {5 mb). The precipitate was collectad by filtration to afford 65 (190 mg, 56%) as
a yellow solid: *H NMR (300 MHz, DMS0-ds) 8 12.4 s, 1H), 10.1 (s, 1H), 8.58 (d, /= 2.1 Hz, 1H), 8.47
{s, 1H), 8.18 {d, S = 2.1 Hz, 1H).

[0268] Step 2:To a solution of 65 (190 mg, 0.84 mmol} in 1,4-dioxane (5 mL} was added
3,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yljisoxazole {245 mg, 1.09 mmol), sodium
carbonate (178 mg in 1 mL H,0, 1.68 mmol) and tetrakis(iriphenylphosphine}paliadium{0) (97 mg,
0.08 mmol). The reaction mixture was purged with nitrogen and heated at 90 °C for 16 h. The
mixture was filtered through a layer of Celite and the filirate was concentrated. Purification by
chromatography (silica gel, 0~50% ethyl acetate/dichloromethane) afforded 66 {135 mg, 67%} as an
off-white solid: *H NMR {300 MHz, DMSO-dg) & 12.5 (s, 1H), 10.2 (s, 1H}, 8.51 (d, J= 1.8 Hz, 1H), 8.49
{d, J= 3.0 Hz, 14}, 7.92 (d, J = 1.8 Hz, 1H}, 2.44 {s, 3H), 2.26 {5, 3H); ESI MS m/z 242 [M + HY".

[0259]  Step 3: To a solution of 66 {92 mg, 0.38 mmol) in DMF (0.5 mL} and CH;CN (5 mt)
was added potassium carbonate (105 mg, 0.76 mmol) and henzy! chloride (58 mg, 0.46 mmol). The
reaction was stirred at 70 °C for 16 h. The reaction mixture was filtered through a layer of Celite and
the filtrate was concentrated. Purification by chromatography ({silica gel, 0-50% ethyl
acetate/dichloromethane) afforded Example Compound 35 {72 mg, 57%) as an off-white solid: 'H
NMR (300 MHz, DMSO—dq) & 10.2 (s, 1H), 8.73 {s, iH), 8.53 (d, J = 1.8 Hz, 1H), 8.11 {d, J = 1.8 Hz, 1H),
7.44~7.30 {m, 5H), 5.59 {s, 2H), 2.40 (s, 3H), 2.21 (s, 3H); ESIMS m/z 332 [M + H]".
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Preparation of 1-{1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-1H-pyrrolol3,2-5]pyridin-3-yl}-A,N-
dimethylmethanamine (Example Compound 72)

AR :
M Ty Y dimethylamine
e e d -
S i, »-:1}- N -
!} “N° NaBH{DQAC), CHCL
Example 35 Example 72

[0278} A solution of Example Compound 35 (54 mg, .16 mmol), dimethylamine (0.25
ml, 2M in THF, 0.49 mmol} and NaBH{OAc); (104 mg, 0.49 mamol} in CH,CL (3 mL) was stirred at
room temperature for 16 h. The reaction mixture was concentrated under reduced pressure., The
crude reaction mixture was purified by chromatography (silica gel, 0-10%
methanol/dichloromethang) to provide Example Compound 72 (42 mg, 71%)} as an off-white solid:
*H NMR (300 MHz, CDCl5) § 8.34 {d, J = 1.8 Hz, 1H), 8.30 (s, 1H), 7.36-7.32 (m, 4H), 7.21~7.18 (m,
2H), 5.38 (s, 2H), 4.50 {5, 2H), 2.86 (s, 6H), 2.32 (s, 3H), 2.16 (s, 3H}; ESIMS m/z 361 [M + HT".

Preparation of 1-{1-benzyi-6-(3,5-dimethylisoxazol-4-yi)-1H-pyrrolo]3,2-blpyridin-3-yijethanone

{Example Compound 36)

\'i AeCl, AICH B, KyC0,

SRR )

‘:HQCE:- , ﬁ, 6 h C!I3CN, E)M}'", 7(} "(:

Example 36

[0271]  Step 1: To a suspension of AlCh (313 mg, 2.35 mmeol) in CH,Cl, (20 mL) was added
63 (100 mg, 0.47 mmol} and AcCl {184 mg, 2.35 mmol). The reaction mixture was stirred atrt for 6
h. The reaction was quenched with methanol {10 mi.} carefully and the pH adjusted to neutral with
solid Na,C0;. The mixture was filtered through a layer of Celite and the filtrate was concentrated.
Purification by chromatography {silica gel, 0-10% methanol/dichloromethane) afforded 67 {82 mg,
68%) as an off-white solid: *H NMR (300 MHz, DMSO~d,} 8 12.8 (s, 1H), 8.67 (s, 1H}, 8.57 {s, 1H), 8.21
(s, 1H), 2.71 (s, 3H), 2.45 (s, 3H), 2.26 (s, 3H); ESI MIS m/z 256 [M + HI".

{6272]  Step 2: To a solution of 67 (62 mg, 0.24 mmol} in DMF {0.5 mL} and CHCN {5 mL)
was added potassium carbonate (67 mg, 0.48 mmol) and benzyl chloride {37 mg, 0.29 mmol). The
reaction was stirred at 70 °C for 16 h. The reaction mixture was filtered through a layer of Celite and

the filtrate was concentrated. Purification by chromatography (sitica gel, 0-50% ethy!
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acetate/dichloromethane) afforded Example Compouns 36 (30 mg, 36%) as an off-white solid: *H
NMR (300 MHz, CDCl;) 8 8.59 {d, J = 1.5 Hz, 1H), 8.22 (s, 1H), 7.45 {d, /= 1.8 Hz, 1H), 7.40~7.36 (m,
3H), 7.21-7.18 {(m, 2H), 5.80 {s, 2H), 2.89 (5, 3H}, 2.34 (s, 3H), 2.17 {s, 3H); ESI MS m/2 346 [M + H]".

Preparation of 1-benzyl-g-(3,5-dimethylisoxazol-d-yi}-1H-pyrrole[3,2-b]pyridin-5-yl formate
{Example Compound 37)

;‘.{}{j :\s--i‘:-'f" \9
;{‘:‘::.::\{i‘{;i
i Y e’ ST POCH, DMF, 180°C, 24
e =0 -
;:.j 1 ,\} NH
s </
Example 56

Example 37

[0273] Step 1: A solution of Example Compound 56 {165 mg, 0.52 mmol) in DMF {2 mL)
was added POCI; (159 myg, 1.03 mmol). The reaction mixiure was heated at 100 °C for 2 h and
concentrated. The residue was dissolved in CH;Cl, {100 ml), washed with saturated NaHCG; {2 x 20
mL} and brine {20 mL}. The organic layer was dried over sodium sulfate, filtered and concentrated.
Purification by chromatography {silica gel, 0~50% ethyl acetate/dichloromethane} afforded Example
Compound 37 {81 mg, 45%) as a yellow solid: 'H NMR {300 MHz, CDCl3) § 9.90 (s, 1H), 7.62 {s, 1H),
7.43-7.41 {m, 3H), 7.28 (s, 1H), 7.22-7.18 {m, 3H}, 5.31 (s, 2H}, 2.22 (s, 3H), 2.10 (s, 3H); ESI MS m/z
348 (M + HY'.

Preparation of 4-{{6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-imidazo{4,5-b] pyridin-1-
yiimethyl}benzamide {Example Compound 38)

s \\{/ ‘v\\ ,‘ o,
bty Nl NaOH, 1,0, BN T | N
o~ \i e .'\(‘,‘\\ 4-'{:} AN ——— it bt R ’ :\\i\\‘\a/ \\ """ g h? Y
AT B1OH, 35 °C e B
—~ T J 1 T
g \\ \
Example 70 Example 38

[0274] To a solution of Example Compound 70 (100 mg, 0.29 mmol) in ethanol {3 mL)
was added 2N sodium hydroxide in water {1.46 mL, 2.9 mmol). The mixture was heated to 85 °C for
20 min, then cooled to room temperature, and neutralized with 2 ml of acetic acid. The mixture

was basified {pH 8) with solid sodium carbonate, diluted in methylene chloride {100 mL), washad
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with brine (20 mL}, and dried over anhydrous sodium sulfate. After filtration, the filirate was
concentrated in vacuo and purified by chromatography (silica gel, 0-20% methanal/methylene
chloride) to afford Example Compound 38 as a white solid (71 mg, 68%): *H NMR {300 MHz, DMSO-
ds) 68.35(d, J= 1.8 Hz, 1H), 7.99 (d, J = 2.1 Hz, 1H)}, 7.94 {brs, 1H}, 7.83 (d, /= 8.4 Hz, 2H), 7.37 {br s,
1H), 7.27 (d, S = 8.4 Hz, 2H), 5.61 {5, 2H), 2.60{s, 3H), 2.39 {s, 3H), 2.21 (s, 3H); ESt m/z 362 [M + H]".

Preparation of 4-{1-benzyl-3-nitro-1H-pyrrolo[3,2-b)pyridin-6-y1}-3,5-dimethyliscxazole {Example
Compound 38)

N N \. ..»N
H ji? i . o .
?g\e\.\‘,.4.«\\\_.\\_\‘;,»,..1@%(;*-- HNO,, HyS0,,8°C, 16 {*41 E “s  BrCl, KyC0;, CHLCN, DMP,
& 1 B T 3
‘-:\\;N.ﬂ« . ! \,n» Mo 70 °C, 16 1
6 o
63 68
SR .
Nl
;\E By Y
S !
?-r""‘\\.
O,N
Example 39

[0275]1 Step 1: To a solution of 63 {100 mg, 0.47 mmol} in H,50, {0.5 mL) a1 0 °C was
added HNO; (35 mg, 0.47 mmol). The reaction mixture was stirred at 0 °C for 1 h. The reaction
mixture was diluted with H,0O (10 mL) and adjusted to neutral pH with 6N NaOH solution. The
solution was extracted with CH,Cl; (30 mL). The organic layer was dried, filtered and concentrated.
Purification by chromatography (silica gel, 0-10% methanol/dichloromethane)} afforded 68 {82 mg,
68%) as a vellow solid: *H NMR {300 MHz, DM50—ds) 8 12.9 (s, 1H), 8.85 (5, 1H), 8.58 (d, /= 2.1 Hz,
1H), 7.95 (d, J = 1.8 Hz, 1H), 2.45 (s, 3H), 2.26 (s, 3H); ESI MS n1/z 259 [M + H]".

{0276]  Step 2: To a solution of 68 {82 mg, 0.32 mmol} in DMF {0.5 mL) and CH3CN {5 mL}
was added potassium carbonate (88 mg, 0.64 mmol) and benzyl chioride {44 mg, 0.35 mmol). The
reaction was stirred at 70 °C for 16 h. The reaction mixture was filtered through a layer of Celite and
the filtrate was concentrated. Purification by chromatography (silica gel, 0-50% ethyl
acelate/dichloromethane) afforded Example Compound 32 {68 mg, 61%) as an off-white solid: N
NMR (300 MHz, CDCl,) § 8.74 {s, 1H), 8.47 (s, 1H}, 7.56 (s, 1H), 7.45~7.42 {m, 3H), 7.27-7.26 {m, 2H),
5.47 {s, 2H), 2.35 (s, 3H), 2.17 {5, 3H); ESI MS m/z 349 [M + H]".
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Preparation of 1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-2-ethoxy-1H-benzo{d)imidazel-4-amine
{Example Compound 17)

s

Examsple i7

[02771  Step 1: A mixture of 37 (200 mg, 0.709 mmol) in tetraethoxymethane (340 mg,
1.77 mmol) was heated at 100 °C for 4 h. The reaction mixture was cooled to room temperature,
cancentrated and purified by chromatography (silica gel, 0-50% ethyl acetate in hexanes) to afford
69 (177 mg, 74%) as a yellow solid: 'H NMR (500 MHz, CD;0D) & 7.30-7.15 {m, 2H), 4.57 (¢, J = 7.0
Hz, 2H), 2.39 (s, 3H), 2.23 {5, 3H), 1.47 {t, J= 7.0 Hz, 3H); ESt m/z 336 [M + H]".

[0278] Step 2: To a solution of 68 (250 mg, 0.74 mmaol} in CH;CN (8 mL) and DMF {2 mL)
was added K,CO3 (155 mg, 0.82 mmoal) and benzyl chloride (104 mg, 0.82 mmol). The reaction was
heated at 60 °C for 16 h. The mixture was diluted with ethyl acetate {100 mi), filtered and
concentrated. The residue was purified by chromatography (sifica gel, 0-30% EtOAc/hexanes) to
afford 70 (200 mg, 63%} as an off-white solid and 71 (87 mg, 27%) as a colorless oil: 70: "H NMR (300
MHz, CDCly) § 7.34~7.29 (m, 3H), 7.21-7.18 (m, 3H), 6.77 {d, /= 1.5 Hz, 1H), 5.16 (s, 2H), 4.75 [q, / =
7.5 Hz, 2H), 2.29 (s, 3H), 2.14 (s, 3H), 1.50 (1, J = 7.0 Hz, 3H); 71: *H NMR (300 MHz, CDCl;) § 7.37 {d, J
= 1.5 Hz, 1H), 7.34-7.28 (m, 3H), 7.18 {d, /= 7.5 Hz, 2H), 7.12 {d, J = 1.5 Hz, 1H), 5.60 (5, 2H), 4.63 (q, J
=7.0 Hz, 2H), 2.41 (s, 3H), 2.28 {s, 3H), 1.45 {t, J = 7.0 Hz, 3H).

[0279]  Step 3: A mixture of 76 {100 mg, 0.235 mmol), BocNH, {82 mg, 0.705 mmof),
Xantphos (28 mg, 0.048 mmol}, Pdy{dba}; (22 mg, 0.024 mmol) and Cs;C0, {268 mg, 0.823 mmol) in
1,4-dioxane (8 mL) was purged with nitrogen and heated at 100 °C for 18 h. The mixture was diluted
with methylene chloride (200 ml) and filtered. The filtrate was concentrated and purified by
chromatography {silica gel, 0-30% EtOAc/hexanes) to afford 72 (90 mg, 83%) as an off-white solid:
' NMR (300 MHz, CDCl3} § 7.74 (br s, 1H), 7.41 (s, 1H), 7.32~7.28 {m, 3H), 7.22-7.19 {m, 2H), 6.51
(d, S =1.5Hz, 1H}, 5.14 (s, 2H), 4.64 (q, J = 7.2 Hz, 2H), 2.32 {5, 3H), 2.17 {5, 3H), 1.49 {t, J = 7.2 Hz,
3H), 1.46 {s, 9H).

{0280] Step4: A sp!ution of 72 {90 mg, 0.195 mmol) In TFA {1 mL) and CH,Cl; {2 mL) was
stirred at rt for 1 h. The mixture was concentrated, the residue was dissolved in ethyl acetate (100

mi} and washed with saturated NaHCO; {50 mb x 2}. The organic layer was dried over sodium
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sulfate, filtered and concentrated. Purification by chromatography {silica gel, 40~100%
EtOAc/hexanas) afforded Example Compound 17 (51 mg, 72%) as an off-white solid: "4 NMR (300
MHz, CDCly) § 7.35-7.20 (m, 5H), 6.33 {d, J = 1.5 Hz, 1H), 6.30 (d, J = 1.5 Hz, 1H), 5.13 (s, 2H), 4.68 {q,
J=6.9 Hz, 2H)}, 4.30 {br s, 2H), 2.30 (s, 3H), 2.16 (s, 3H), 1.49 (t,J = 7.2 Hz, 3H); £SI m/2 363 [M + HT".

Praparation of 4-{1-benzyi-2-ethoxy-1H-imidazo[4,5-b]lpyridin-6-yi}-3,5-dimethvlisoxazole
{Example Compound 59}

C({)Et}d :T"\.:\:;‘-/“f “'\"\ ;]i-"." \{ 5
I‘Q}.\ BN .-PQ'\\"/' o
LNSOLHL 160 o0 e T Ry N
HNSO4H, 100 °C ok 17 Y
N ag?
28 Exmaple 5%

[0283] To a mixture of 28 {50 mg, 0.17 mmol) and tetraethyl orthocarbonate (131 mg,
0.68 mmol) was added sulfamic acid (3 mg, 0.034 mmol). The mixture was then heated to 100 °C for
8 h, then diluted with ethyi acetate {30 ml), washed with brine (15 mL), dried over anhydrous
sodium sulfate, and concentrated in vacuo. The residue was purified by chromatography {silica ge,
0 - 10% methanol/methylene chloride) to afford Example Compound 59 (24 mg, 41%) as an off-
white solid: *H NMR {300 MHz, DMSO-ds) 6 7.75 {d, J = 1.2 Hz, 1H), 7.38-7.22 {m, 5H), 7.18 {(d, / =
1.5 Hz, 1H), 4.99 (s, 2H), 4.34 (g, J = 7.2 Hz, 2H), 2.37 (s, 3H), 2.18 (s, 3H), 1.42 {t, J = 7.2 Hz, 3H); ESI
m/z 348 [M + H]".

Preparation of 1-benzyl-5-{3,5-dimethylisonazol-4-y1}-2-methyl-1 H-benzodiimidazoie-4-
carbonitrife {Example Compound 85)

o Mg i HO
r \R 5] \':‘ h’}}) e . e \‘___w }}S\;& N \:f;';:':?"}(.y
'V'\\Q.f";\ o ] "\_Ew‘?{““«’::,..a“‘"}:é-‘:'\‘{; h ‘Ji.IJL(OEUSS ”21\ S()BH ~ i N.... .x""ii\*i\.ﬂ.e"'“b‘\-\:.‘"‘“ 2

- § ‘ R . 1 o ’ & Q. 4 \E' " {
N oy F1OH (! TR R 3.
N *«\fy £Hy EtQH, 126 °C \gq "‘*l’ix e CH;

CN &
73 Exampie 85

[0282] Compound 73 was prepared by following the method for General Procedure J
steps 1 to 3 starting with 2-amino-5-bromobenzonitrile, Using the procedure used for General
Procedure D step 3 on compound 73 (30 mg, 0.09 mmol) afforded Example Compound 85 {10 mg,
31%) as an off-white solid: 'H NMR (500 MHz, CD;0D} 6 7.63 {d, /= 1.5 Hz, 1H}, 7.60 (d, /= 1.5 Hz,

108



WO 2015/002754 PCT/US2014/043423

1H), 7.38-7.27 {m, 3H), 7.19-7.14 (m, 2H), 5.57 (s, 2H), 2.69 (s, 3H), 2.32 (s, 3H), 2.16 (s, 3H); ESI m/z
343 [M + HJ".

General Procedure O:
Preparation of N-{1-benzyl-6-{3,5-dimethylisoxazol-4d-yi}-2-ox0-2,3-dihiydro-1H-benzold]imidazol-
4-yllacetamide (Example Compound 111}

THF

Example 16 Example 111

[02831 A solution of Example Compound 16 (34 mg, 0.10 mmol)}, acetic anhydride (12 mg,
0.12 mmol) and -PrNEt (26 mg, 0.20 mmol) in THF {3 mL) was stirred at rt for 16 h. The mixture
was concentrated, and the residue was purified by chromatography (silica gel, 0-5%
methanol/EtOAC) to afford Example Compound 111 (28 mg, 74%) as a white solid: "H NMR (300
MHz, DMSO-d;) 6§ 10.78 {s, 1H), 2.85 (s, 1H), 7.60~7.46 {m, 5H), 7.28 {d, J= 1.2 Hz, 1H), 7.06 {d, / =
1.2 Mz, 1H), 5.22 (s, 2H), 2.51 (s, 3H), 2.33 {s, 3H}, 2.27 {s, 3H); ESI m/z 377 [M + H".

General Procedure P:

Preparation of 6-(3,5-dimethylisoxazol-4-yi}-4-nitro-1-{1-phenylethyl}-1H-benzo[dlimidazol-2({3H)-
ong {Example Compound 110) and 4-amino-6-{3,5-dimethylisoxazol-4-yi}-1-{1-ghenylethyi)-1M-
henzoldlimidazoi-Z{3H}-one (Example Compound 115}

ale]

Wiy Nt
Example 110

Example § 15"

[0284] Step 1:To a solution of 30 {1.00 g, 3.21 mmol} in toluene {70 mL) under nitrogen
atmosphere was added benzyl amine (1.94 g, 16.0 mmol}, potassium tert-butoxide (539 mg, 4.82
mmoi), 2-dicyclohexylphosphino-2',4’,6"-tri--propyl-1,1-biphenyl (229 mg, 0.482 mmol}, and
tris(dibenzylideneacetone} dipalladium(0} {293 mg, 0.321 mmol). The reaction mixture was heated

at 90 "C overnight, cooled to rcom temperature, and purified by chromatography {silica gel, 0-50%
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ethyl acetate in hexanes) to afford 74 (700 mg, 62%) as a red-brown solid: *'H NMR (500 MHz, CDCl;)
87.50{d, J = 1.8 Hz, 1H), 7.70-7.22 {m, SH), 6.41 (d, J = 1.6 Hz, 1H), 6.07 (s, 2H), 4.48 {q, J = 3.5 Hz,
1H), 3.65 (s, 1H), 2.05 (s, 3H), 1.90 (s, 31), 1.62 {d, J = 6.6 Hz, 3H); ESI m/z 353 [M + HT".

{02881  Step 2: To a mixture of 74 {600 mg, 1.70 mmol} in 1,4-dioxane (40 mL) was added
1,1'-carbonyldiimidazole (2.76 mg, 17.0 mmol} and DMAP (a crystal). The reaction was heated in a
sealed tube at 120 °C for 2 days. The mixture was concentrated and purified by chromatography
(silica gel, 0~100% ethyl acetate in hexanes) to give Example Compound 210 (420 mg, 65%) as an
orange solid: "H NMR {500 MHz, CD;0D)} § 7.75 (d, J = 1.3 Hz, 1H), 7.44 {d, /= 7.7 Hz, 2H), 7.38 {1, J =
7.7 Hz, 2H), 7.31{t, /= 7.7 Hz, 1H), 6.88 (d, J = 1.3 Hz, 1H), 5.88 {g, J = 7.1 Hz, 1H), 2.20 (s, 3H), 2.02
(s, 3H), 1.91 (d, J = 7.2 Hz, 3H); ESt m/z 377 [M ~ HJ".

[0286]  Step 3: To a solution of Example Cormpound 110 {100 mg, 0.265 mmol) in
tetrahydrofuran (10 mL) was added sodium dithionite {276 mg, 1.59 mmol) in water {10 mL). The
reaction mixture was stirred at room temperature overnight and concentrated under vacuum. The
residue was added 2N HCl and heated to just boiling, cooled to room temperature, and concentrated
in vacuum. The residue was dissolved in MeOH and basified by conc. NHzOH, concentrated, and
purified by chromatography (silica gel, 0~100% hexanes/ethyl acetate). It was further purified by
reverse phase HPLC on a Polaris Cyz column eluted with 10~90% CHLCN in H,0 to give Exampie
Compound 115 (49 mg, 53%) as an off-white solid: *H NMR (500 MHz, CD0D) § 7.42-7.32 {m, 4H),
7.26{t, = 6.9 Hz, 1H), 6.35 {s, 1H), 5.94 (s, 1H), 5.78 {q, / = 7.2 Hz, 1H), 2.17 {5, 3H), 2.00 {s, 3H), 1.86
(d, J = 7.2 Hz, 3H); ESI m/z 349 [M + HT".

General Procedure G;
Preparation of 4-{1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-blpyridin-2-yilmorpholine
{Example Compound 114)

2 1 .
& . \""‘f-'»"N\
1. POCY, 110 C, 5h s VN &
' d Nl “ﬁ \\] B
2. morpholine NS i\\i ;\A--\_N.,;\ 3 t
THF, 70 °C, 3h
Example 114

Exampie 10

[0287] A mixture of Example Compound 10 {90 mg, 0.28 mmol} and phosphorus {V}
oxychloride {1 mL} was heated to 110 °C for 5 h, then cooled to room temperature. The mixture was
concentrated, dissolved with methylene chioride (75 mL), and washed with saturated sodium
bicarbonate solution (20 ml). The organic layer was dried over sodium sulfate, filterad, and
concentrated. The residue was dissolved in a 2.0 M solution of morpholine in tetrahydrofuran (5.6

mi, 11.2 mmol) and the mixture was heated to 75 °C for 3 h. The reaction mixture was
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concentrated, and the residue was purified by chromatography (silica gel, 0-5%
methanol/methylene chloride), and then triturated with ethyl acetate/hexanes to afford Example
Compound 114 (62 mg, 57%) as a white solid: *H NMR (500 MHz, COCl) 6 8.24 {d, J = 2.0 Hz, 1H},
7.41~7.34 {m, 3H), 7.15 {d, J = 6.5 Hz, 2H), 7.06 {d, J = 1.0 Hz, 1H), 5.26 {s, 2H}, 3.83 (L, J = 4.5 Hz, 4H),
3.50{t, J= 4.5 Hz, 4H), 2.29 (s, 3H), 2.11 (s, 3H); ESI m/2 390 [M + H]".

General Procedure R:
Preparation of 1-{3,4-dichlorobenzyl}-6-{3,5-dimethylisoxazol-4-yi}-1H-imidazo4,5-b]pyridin-
2{3H)-one (Example Compound 101}

O

A 'JL RN
N \‘*‘rs/
RN

t,4-Dioxane, 106 °C 16h

75 Example 101

[0288] Compound 75 was prepared according to General Procedure D, steps 1-2.

{0289} To asolution of 75 {218 mg, 0.60 mmol) in 1,4-dioxane {5 mL) was added 1,1’-
carbonyldiimidazole (117 mg, 0.72 mmol}, and the mixture was heated to 100 °Cfor 16 h. The
mixture was diluted with methylene chloride {70 mlL), and washed with brine {20 mL). The organic
layer was dried over sodium sulfate, filtered, and concentrated. The residue was purified by
chromatography {silica gel, 0~10% methanol/methylene chioride} to afford Example Cormpound 101
(155 mg, 66%) as a white solid: *H NMR (500 MHz, DMSO-ds) § 11.83 {s, 1H), 7.92 {d, 4 = 1.5 Hz, 1H),
7.73 (d, = 2.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 2.0 Hz, 1H}, 7.35 (dd, / = 8.5, 2.0 Hz, 1H},
5.05 (s, 2H), 2.37 {5, 3H), 2.19 (s, 3H); ESI m/z 389 [M + H]".

General Procedure S

Preparation of {5)-3,5-dimethyl-4-{2-methyl-4-nitro-1-{1-phenylethyl}-1H-benzo|dlimidazol-6-
vl}isoxazole (Exampie Compound 125} and {§)-6-(3,5-dimathylisoxazol-4-yl}-2-methyb-1-(1-
phenylethyl}-1H-benzofdlimidazol-d4-amine {Example Compound 143)
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[0290] Compound 78 was prepared by following the method of General Procedure P step
1 starting with {8)-1-phenylethanamine,

[0291]  Step 1: Using the procedure used in General Procedure F step 1 starting with
compound 78 (140 mg, 0.40 mmuol) afforded Example Compound 125 {108 mg, 72%) as a yellow
solid: 'H NMR {300 MHz, DMSO~d;) § 7.87 (d, J = 1.5 Hz, 1H), 7.42-7.30 {m, 6H), 6.11 {q, J = 7.2 Hz,
1H), 2.74 (s, 3H), 2.23 (s, 3H), 2.04 (5, 3K}, 1.94 (d, J = 6.9 Hz, 3H); ESI MS m/z 377 [M + HY".

{0282] Step 2: Using the procedure used in General Procedure P step 3 starting with
compound Example Compound 125 {80 mg, 0.21 mmol) afforded Example Compound 143 (53 mg,
72%) as an off-white solid: *H NMR (300 MHz, DMSO—d) § 7.39-7.26 (m, 5H), 6.23 {d, J = 1.5 Hz, 1H),
6.14 {d, s = 1.2 Hz, 1H}, 5.86 (g, /= 7.2 Hz, 1H]}, 5.26 (s, 21}, 2.58 {s, 3H), 2.20 (s, 3H}, 2.02 (s, 3H), 1.86
(d, J = 6.9 Hz, 3H); ESI MS my/z 347 [M + HY".

General Provsdure T
Preparation of 4-{1-benzyl-2-{pyridin-3-ylony)-1H-imidazo[4,5-blpyridin-6-y}}-3,5-
dimethylisoxazole {Example Compound 236)

,‘.\m by \f:'[\x\ ‘ ] _ R ,\} . ‘/!\:\\\ -$‘VL
fagl R J &Y LPOCH, 110°C TS TR
N et \“‘\ N s Mk . §
Om’fg q A - 2. pyridin-3-ol, K,C04 { .;-.;:;:'{\ RN
R DMEF, 100 °C \ K,r?
Example 10 Example 236

[0293] A mixture of Example Compound 18 {100 mg, 0.31 mmol} and phosphorus {V)
oxychleride (1 mL) was heated to 110 °C for 5 h, then cooled 1o room temperature. The mixture was
concentrated, dissolved with methylene chloride {75 mt}, and washed with saturated sodium
bicarbonate solution {20 mL}). The organic layer was dried over sodium sulfate, filtered, and
concentrated. The residue was dissolved in N,N-dimethyiformamide {2.5 mb), 3-hydroxypyridine
{109 mg, 1.15 mmol) and potassium carbonate (175 mg, 1.27 mmol} were added. The mixture was
heated 10 100 °C for 16 h, then diluted with ethyl acetate (75 mb), washed with brine (2 x 25 mi),
dried over sodium sulfate, filtered and concentrated, The residue was purified by chromatography
(silica gel, 0-10% methanol/methylene chloride) to afford Examiple Compound 236 (58 mg, 47%) as
a light brown solid: "H NMR (300 MHz, DMSO—ds) § 8.74 (d, J = 2.7 Hz, 1H), 8.57 (dd, J = 4.5,0.9 Hz,
1H), 8.27 {d, J = 1.8 Hz, 1H), 8.02-7.98 (m, 2H), 7.59 (dd, / = 8.4, 4.5 Hz, 1H), 7.47 (d, J = 6.9 Hz, 2H),
7.42-7.30 m, 3H), 5.53 {5, 2H), 2.40 {5, 3H), 2.22 (s, 3H); ESI m/z 398 [M + H]".
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Preparation of 6-(3,5-dimethylisoxazol-4-yi}-N-ethyl-4-nitro-1-{1-phenyiethyl}-14-
benzo{d]imidazol-2-amine (Example Compound 127) and 6-{3,5-dimethylisoxazol-4-yl}-NV-athyl-1-
{1-phenylethyl}-1H-benzold]imidazole-2,4-diamine {Example Compound 134)

Example 110 Example 127 Example 134

{0294]  Step 1: To Example Compound 110 (200 mg, 0.529 mmol) was added
phosphorus{V} oxychloride (2 ml, 21.5 mmol) and N,N-dimethylformamide {one drop). The reaction
was heated at 80 °C overnight. The mixture was concentrated, the residue was dissolved in
tetrahydrofuran (5 mi), ethylamine {10 mi, 1M in tetrahydrofuran) was added. The reaction
mixture was heated in a sealed tube at 70 °C for 2 days. The mixture was concentrated and purified
by chromatography (silica gel, 0~100% ethyl acetate in hexanes) to give Example Compound 127 (40
mg, 19%) as a yellow solid: *H NMR {500 MHz, CD;0D) § 7.70 {d, J = 1.5 Hz, 1H), 7.45~7.30 {m, S5H),
6.72 (d, J= 1.5 Hz, 1H), 5.86 (q, / = 7.0 Hz, 1H), 3.72 (g, J = 7.2 Hz, 2H), 2.17 {5, 3H}, 1.98 (5, 3H), 1.50
(d,J= 7.0 Hg, 3H), 1.36 {t, /= 7.2 Hz, 3H}; ESI m/z 406 [M ~ H]".

{0295]  Step 2: To a solution of Example Compound 127 (35 mg, 0.086 mmol} in
tetrahydrofuran (10 ml) was added sodium dithionite (30 mg, 0.52 mmaol) in water {10 ml), The
reaction mixture was stirred at room temperaiure overnight and concentrated under vacuum. The
residue was added 2N HCl and heated to just boiling, cooled to room temperature, and concentrated
in vacuum, The residue was dissolved in MeQOH and basified by conc. NH,0H, concentrated, and
purified by chromatography (silica gel, 0-100% hexanes/ethy! acetate). it was further purified by
reverse phase HPLC on a Polaris £y column eluting with 10~90% CH3CN in H,0 to give Example
Compound 134 (15 mg, 47%) as an off-white solid: *H NMR (500 MHz, CD;0D) § 7.40~7.25 {m, 5H),
6.31{d,J=1.5Hz, 1H),5.92 {d, J = 1.5 Hz, 1H), 5.72 (g, J = 6.9 Hz, 1H), 3.53 (g, / = 7.2 Hz, 2H), 2.15 (s,
3H), 1.99 (s, 3H), 1.86 (d, J = 7.0 Hz, 3H), 1.33 {1, J = 7.2 Hz, 3H); ESI m/z376 M + H}".

Praparation of 1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-3-methyl-4-nitro-1H-benzo{dlimidazol-2{3H}-
one (Example Compound 150) and 4-aminc-1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-3-methyl-1H-
benzoldlimidazol-2{3M)-one {Example Compound 162)

%
B

H _;C 5{“32

Exmmple 13 Example 158 Example 162
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[0288] Step 1: A mixture of Example Compound 15 (73 mg, 0.20 mmol}, CHyl {85 mg, 0.60
mmol) and K,CO5 {110 mg, 0.8 mmol) in DMF (3 mL) was stirred at rt for 16 h. The reaction mixture
was diluted with EtOAc (100 mL) and washed with brine (3 x 50 mL}. The organic layer was dried
over sodium sulfate, filtered and concentrated. The residue was triturated with EtGAc/hexanes to
afford Example Compound 150 (65 mg, 86%) as a yellow solid: *H NMR (300 MHz, CDCl;) 6 7.48 {d, J
= 1.5 Hz, 1H), 7.35~7.30 {m, 5H), 6.84 (d, 4= 1.5 Hz, 1H}, 5.15 (s, 2H}, 3.65 {5, 3H}, 2.26 (s, 3H}, 2.09 (s,
3H); ESI m/z 375 M + HY

[6297]  Step 2: To a solution of Example Compound 150 (57 mg, 0.15 mmol) in THF {5 mi)
and water {4 mL) was added Na,S,0, (153 mg, 0.90 mmuol}. The mixture was stirred at rt for4 h, 2N
HCH{1 mL} was addead, the mixture was heated io reflux for 15 minutes. After coslad to rt, Na,C0O;
was added slowly to adjust to pH 9. The mixture was extracted with CH,Cl; {100 mL), the organic
layer was washed with brine (50 ml), filtered, concentrated and purified by chromatography {silica
gel, 0—-10% methanol/ethyl acetate) to afford Example Compounsd 162 {60 mg, 72%) as a white
solid: *H NMR (300 MHz, DM50~ds) & 7.36-7.24 (m, 5H), 6.40 {d, J = 1.5 Hz, 1H), 6.39 (d, J = 1.8 Hz,
1H), 5.08 {s, 2H), 4.99 (s, 2H), 3.62 (s, 3H), 2.29 (s, 3H), 2.12 (s, 3H); ESI m/z 349 [M + H}'. HPLC >99%

Preparation of 4-(1-benzyi-2-methyl-4-{methyisulfonyi}-iH-benzold]imidazol-6-yl}-3,5-
dimethylisoxazole {Example Compound 168)

P MO, .
A %}"‘“\ P! . N
i A e B sodium methanesuifinate, Cul
Mo I Sy .
3 %N“"l\ Lt £y L-proline, NaCOH, DMSO
Br
Example 121 Example 168

[6298] A mixture of Example Compound 121 {100 mg, .25 mmol), sodium
methanesulfinate (39 mg, 0.38 mmal), Cul {5 mg, 0.025 mmol)}, L-proline {6 mg, 0.05 mmol) and
NaGH (2 mg, 0.05 mmol) in DMSO (3 mL) was heated at 150 °C in a microwave reactor for 2 h. The
mixture was difuted with ethyl acetate (100 mL) and washed with brine (50 mL}. The organic layer
was dried over Na,SQ,, filtered and concentrated. The residue was purified by chromatography
{silica gel, 50-100% FtOAc/hexanes) to afford Example Compound 168 {13 mg, 13%) as an off-white
solid: *H NMR (300 MHz, CDCly) 8 7.75 {d, J = 1.5 Hz, 1H), 7.37-7.33 (m, 3H), 7.24 (d, / = 1.5 Hz, 1H),
7.11-7.08 {m, 2H), 5.39 (s, 2H), 3.54 (s, 3H), 2.73 (s, 3H), 2.31 (s, 3H), 2.16 (s, 3H); ESI m/z 396 [M +
H]". HPLC 92.3%.
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Preparation of 4-{1-benzyl-2, 7-dimethyl-1H-imidazo}4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
{Example Compound 181)

SR
vk{)wﬁ{;* \
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75 Example 181

[0299]  Step 1:To a solution of 77 (4.4 g, 16.5 mmol) in 1,4-dioxane (100 ml) was added
3,5-dimethyl-4-{4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl}isoxazole (4.4 g, 19.8 mmol), Na,CO4
(2.0 M in H;0, 25 mi, 50.0 mmol} and tetrakis(triphenylphosphine)palladium{0) {959 mg, 0.83
mmol). The reaction mixture was purged with nitrogen and heated at 80 °C for 16 h. The mixture
was diluted with EtOAc (100 ml) and washed with brine (50 ml}. The organic fayer was driad over
Na,SO,, and filtered. The filtrate was concentrated and then purified by chromatography {silica gel,
0-60% ethyl acetate/hexanes) 1o afford 78 {2.64 g, 57%) as an off-white solid: *H NMR {300 MHz,
DMSO-dg} & 7.71 (s, 1H), 6.32 (s, 2H), 2.22 {s, 3H), 2.08 (s, 3H), 2.02 (5, 3H).

[0300]  Step 2: A mixture of 78 (1.3 g, 4.61 mimol), benzylamine {2.51 mL, 23.05 mmol), X-
phos (658 mg, 1.38 mmol), Pd,y{dba); {632 mg, 0.68 mmol) and t-BuOK {774 mg, 6.92 mmol) in
toluene (50 mL) was purged with nitrogen for 10 minutes and then heated at 90 °Cfor 18 h. The
mixture was diluted with methylene chloride (200 mL} and filtered. The filtrate was concentrated
and purified by chromatography (silica gel, 0-100% EtOAc/hexanes) to afford 79 (125 mg, 9%) as a
brown gum: "H NMR (300 MHz, DMSO-tg) § 7.38 {5, 1H), 7.31~7.22 {m, 5H), 5.68 {5, 2H}, 4.28 {t, J =
7.5 Hz, 1H), 4.01 (d, 1= 7.0 Hz, 2H), 2.14 (s, 3H), 1.93 (s, 3H), 1.74 (s, 3H).

[0301]  Step 3: To a solution of 79 (80 mg, 0.26 mmol} in triethylorthoacetate {2 mL) was
added AcOH (0.2 mi}., The mixture was heated to 120 °C for 2 h. The mixture was concenirated, the
residue was dissolved in EtOAc (100 mL) and washed with saturated NaHCO; {50 mL x 2}, The
organic layer was dried over Na;S0,, filtered and concentrated. The residue was purified by

chromatography (sitica gel, 0-10% MeOH/ethyl acetaie) to afford Example Compound 181 (39 mg,
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45%) as an off-white solid: *H NMR (300 MHz, CDCl;) & 8.23 {s, 1H), 7.37-7.31 {m, 3H), 6.95-6.92 {m,
2H), 5.58 (s, 2H), 2.64 (s, 3H), 2.23 (s, 3H), 2.22 (s, 3H}, 2.06 (s, 3H); ESIm/z 333 [M + HJ".

Preparation of 1-henzyl-6-{3,5-dimethylisoxazol-4-yi}-7-methyl-LH-imidazo{4,5-bipyridin-2{34)-
one {Example Compound 180}
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[0302] A mixture of 79 {31 mg, 0.10 mmuol} and CDI {33 mg, 0.2 mmol) in dioxane {3 mlL)
was heated to 120 °C for 16 h. The mixture was concentrated, the residue was purified by
chromatography (silica gel, 50-100% ethyl acetate/hexanes) to afford Example Compound 180 {10
mg, 30%) as an off-white solid: *H NMR (300 MHz, DMSO-d;) § 11.89 (s, 1H), 7.74 (s, 1H), 7.38-7.24
{m, 3H), 7.17-7.14 {m, 2H), 5.26 (s, 2H), 2.16 {s, 3H), 2.01 (s, 3H), 1.99 {s, 3H); ESI m/z 335 [M + H]".

Preparation of 3,5-dimethyl-4-{2-methyii-{L-phenylethyl}-1H-imidazo[4,5-blpyridin-6-yi)isoxazole
{Example Compound 108}
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7 Example 108

[0303]  Step 1:To a suspension of 27 (660 mg, 3.23 mmol} in acetonitrile (33 ml) was
added (1-bromoethyllbenzene (658 mg, 3.55 mmol) and potassium carbonate (893 mg, 6.46 mmol).
The mixture was heated to 60 °C for 16 hours, then cooled, diluted with methylene chiloride {120 mt)
and washed with brine (40 mL), The arganic layer was driad over sodium sulfate, filtered and
concentraied, The residue was purified by chromatography (silica gel, 0-10% methanol/methylene
chioride) to afford 57 (256 mg, 26%) as white solid: *H NMR (500 MHz, DMSQ-dg) § 7.36 {d, J = 1.5
Hz, 2H), 7.30 {t, /= 7.5 Hz, 2H), 7.20-7.17 {m, 2H), 6.15 (d, /= 2.0 Hz, 1H), 5.82 (s, 2H), 5.40 (d, /= 5.5
Hz, 1H), 4.51-4.45 {m, 1H), 2.05 (s, 3H), 1.84 (s, 3H), 1.48 (d, J = 7.0 Hz, 3H).

[0304]  Step 2: To a solution of 57 {41 mg, 0.13 mmol) in triethylorthoacetate {0.24 mi,
1.33 mmol) was added acetic acid {20 pi, 0.36 mmol}. The mixture was heated to 100 °Cfor 1 h,

then one drop of concentrated HCl was added. The mixture was heated to 100 °C for 10 min. The
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mixture was basified with saturated sodium bicarbonate, diluted with methylene chioride (45 ml)
and washed with brine {20 mL). The organic layer was dried over sodium sulfate, filtered and
concentrated. The residue was purified by chromatography {silica gel, 0-3% methanol/methylene
chloride) followed by trituration with methylene chloride/hexanes to afford Example Compound
108 (11 mg, 28%) as white solid: H NMR {500 MHz, DMSO~dg) § 8.27 (d, /= 2.0 Hz, 1H}, 7.44 (d, J =
2.0 Hz, 1H), 7.40-7.36 {m, 41}, 7.33-7.30 (m, 1H), 6.01 {q, J = 7.0 Hz, 1H}, 2.70 {s, 3H), 2.26 {s, 3H},
2.06 (s, 3H), 1.93 (d, J = 7.0 Hz, 3K); ESI my/z 333 [M + H]".

Preparation of 6-(3,5-dimethylisoxazol-4-yi}-1-{1-phenylethyl}-1 H-imidazo{4,5-blpyridin-2{3H}-one
{Example Compound 112) and 6-(3,5-dimethylisoxazol-4-yi}-N-ethyl-1-{1-phenylethyl}-1H-
imidaze[4,5-blpyridin-2-amine (Example Compound 113)

Q. sthylamine
THF, 70 °C, 3k

57 Example 112 Example 113

[0305] Step 1: To a suspansion of 87 {250 mg, 0.81 mmuol} in 1,4-dioxane {6 mL}, was
added 1,1'-carbonyldiimidazole (158 mg, 0.97 mmol). The mixture was purged with nitrogen for 5
min, and then heated to 100 °C for 16 h. The mixture was diluted with methylene chloridé {100 ml},
filtered and concentrated. The residue was purified by chromatography {silica gel, 0-5%
methanol/methylene chloride) then triturated with methylene chioride/hexanes to afford Example
Compound 112 (258 mg, 95%) as off-white solid: *H NMR (500 MHz, DMSO~d) & 11.78 {s, 1H), 7.87
(d,J=2.0Hz 1H),7.84{d,J=7.5Hz, 2H), 7.36 {t, /= 7.5 Hz, 2H), 7.29 (t, /= 7.5 Hz, 1H), 7.09 (d, J =
2.0 Hz, 1H), 5.72 {q, J = 7.0 Hz, 1H), 2.26 (s, 3H}, 2.06 (s, 3H), 1.84 {d, / = 7.0 Hz, 3H); ESI m/z 335 [M +
HY'.

{0308]  Step 2: A mixture of Example Compound 112 (100 mg, 0.30 mmol) and
phosphorus (V) oxychloride {1 mi) was heated to 110 °C for 5 h, and cooled to room temperature.
The reaction mixture was concentrated, diluted with methylene chloride (75 mL}, and washad with
saturated sodium bicarbonate solution (20 ml). The organic laver was dried over sodium sulfate,
filtered, and concentrated. The residue was dissolved in a 2.0 M solution of ethylamine in
tetrahydrofuran (6.0 mi, 12.0 mmol) and the mixture was heated to 75 °C for 7 h. The reaction
mixture was concentrated, and the residue was purified by chromatography {silica gel, 0-5%
methanol/methylene chloride), then triturated with ethyl acetate/hexanes to afford Example

Compound 113 (52 mg, 49%) as a white solid: *H NMR {500 MHz, DMSO-ds} 6 7.90 (d, /= 2.0 Hz,



WO 2015/002754 PCT/US2014/043423

1H), 7.40-7.28 {m, 6H), 6.81 (d, J = 2.0 Hz, 1H), 5.84 {q, J = 7.0 Hz, 1H), 3.54-3.48 (m, 2H), 2.20 (s,
3H), 1.99 (s, 3H), 1.83 {d, J = 7.0 Mz, 3H), 1.27 (t, J = 7.0 Hz, 3H); ESI m/z 362 [M + HT".

Preparation of 6-(3,5-dimethylisoxazol-4-yl)-1-{1-phenylethyl}-1H-imidazo[4,5-b]pyridin-2{2H)-one
{Enantiomer A} {Example Compound 218} and 6-{3.5-dimethylisoxazel-4-yl}-1-{1-phenylathyl}-1H-
imidazo[4,5-Blpyridin-2{34}-one {Enantiomer B) (Example Compound 219)

N o,
= W
I LN
i ‘1‘\ kA
Enantiomer A Enantipmer B
Example 112 Example 2§38 Example 219

[0307] Example Compound 112 (87 mg) was separated by SFC chiral HPLC {Chiralpak AS-
H, 30 mm % 250 mm, mobile phase 30% EtOH in CO, {0.2% Et;NH}, 120 bar, flow rate 80 mL/min) to
afford Example Compound 218 {Enantiomer A} (41 mg, 46%) and Example Compound 219
{Enantiomer B} (41 mg, 46%) as off-white solids.

[0308]  Example Compound 218 {(Enantiomer A} *H NMR {500 MHz, DMSO~dg) § 11.77 {s,
1H), 7.87 (d, ) = 2.0 Hz, 1H), 7.84 {d, J = 7.5 Hz, 2H), 7.37 (1, / = 7.5 Hz, 2H), 7.29 {t, J = 7.5 Hz, 1H),
7.09(d, J = 2.0 Hz, 1H), 5.72 {q, J = 7.5 Hz, 1H), 2.26 (s, 3H), 2.06 (s, 3H), 1.84 (d, J = 7.5 Hz, 3H); ESI
m/z 335 [M + H]"; HPLC (Chiralcel OD, 4.6 mm % 250 mm, 10% EtOH in heptane, 1 mL/min) >98%, tz =
9.4 min.

[0308]  Example Compound 218 {Enantiomer B}: 'H NMR (500 MHz, DMSO-~ds) § 11.78 (s,
1H), 7.87 (d, J = 1.5 Hz, 1H), 7.44 (d, = 7.5 Hz, 2H), 7.36 {, J = 7.5 Hz, 2H), 7.29 {t,J = 7.5 Hz, 1H),
7.08{d, J= 2.0 Hz, 1H),5.72 {q, £ = 7.5 Hz, 1H), 2.26 {s, 3H), 2.06 {s, 3._H), 1.84(d, = 7.5 Hz, 3H); ESI
m/z 335 [M + HI"; HPLC (Chiralcel OD, 4.6 mm x 250 mim, 10% EtOH in heptane, 1 mi/min} >99%, iz =
10.9 min.

Preparation of 3-benzyl-5-(3,5-dimethylisoxazol-4-yi}-1-ethyl-1H-benzo[diimidazol-2{3H}-one
{Example Compound 122}
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[0310]  Step 1: To a solution of 20 (214 mg, 0.77 rmmol} in 1,4-dioxane {5 mL) was added
1,1"-carbonyidiimidazole {150 mg, 0.93 mmol} and the mixture was heated to 100 °C for 15 h. The
mixture was concentrated and purified by chromatography (silica gel, 0-20% ethy! acetate/hexanes)
to afford 80 (142 mg, 61%) as a white solid; 'H NMR (500 MHz, DMSO~dg} 6 11.13 (s, 1H), 7.35-7.25
{m, 6H), 7.12 (dd, J = 8.5, 2.0 Hz, 1H), 6.94 {d, J = 8.0 Hz, 1H), 5.01 (s, 2H).

[0311]  Step 2: To a solution of 80 (100 mg, 0.33 mmol) in 1,4-dioxane (5 mL) was added
3,5-dimethyi-4-(4,4,5,5-tetrantethyl-1,3,2-dioxaboroian-2-yl}isoxazole {110 mg, 0.49 mmol),
potassium carbonate (91 mg, 0.66 mmol), and water {1 mL). The mixture was purged with nitrogen
for 10 min, tetrakis{triphenylphosphine)palladium{0) {19 mg, 0.016 mmol} was added, and the
mixture was heated to 90 °C for 16 h. The mixture was diluted with methylene chloride {100 mL),
and washed with brine (30 mL). The organic layer was dried over sodium sulfate, filtered, and
concentrated. The residue was purified by chromatography (sitica gel, 0-5% methanol/methylene
chloride) then triturated with ethy! acetate/hexanes to afford 81 {55 mg, 52%) as a white solid: H
NMR (300 MHz, DMSO~ds) § 11.07 (s, 1H), 7.40-7.23 {m, 5H), 7.06 {d, J = 8.1 Hz, 1H), 7.02 (s, 1H),
6.95 (dd, /= 7.8, 1.5 Hz, 1H), 5.03 (s, 2H}, 2.30 (s, 3H}, 2.13 (s, 3H); ESI m/z 320 [M + H]".

[0312] Step 3:To a solution of 81 (36 mg, 0.11 mmol) in acetonitrile (3 ml) was added
potassium carbonate {109 mg, 0.79 mmol) and iodoethane {80 mg, 0.56 mmol), then the mixture
was heated to 40 °C for 48 h. The mixture was diluted with methylene chloride (75 mL), and washed
with brine {20 mL). The organic layer was dried over sodium sulfate, filtered, and concentrated. The
residue was purified by chromatography (silica gel, 0-20% ethyl acetate/methylene chloride), then
triturated with ethyl acetate/hexanes to afford Example Compound 322 (14 mg, 37%) as a yellow-
white solid: *H NMR (500 MHz, DMSO~-ds} § 7.37 (d, / = 7.5 Hz, 2H), 7.33 (t, J = 7.0 Hz, 2H), 7.29 {d, J
=8.0Hz, 1H), 7.26 {t, /= 7.0 Hz, 1H), 7.09 (d, / = 1.5 Hz, 1H}, 7.03 {dd, J = 8.0, 1.5 Hz, 1H), 5.08 (s, 2H}
3.94 (g, 7= 7.0 Hz, 2H), 2.31 (s, 3H), 2.13 {5, 3H), 1.26 {t, J = 7.0 Hz, 3H); ESI m/z 348 {M + HJ".

4

Preparation of 1-benzyl-N°-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-henzo{d]imidazole-4,6-
diamine {Example Compound 142}

S A ad

,L@_. K005 SN 8T

33 &2

Example 142

{0313]  Step 1: To a suspension of 33 {790 mg, 3.03 mmol) in acetonitrile {15 mL} was
added benzyl chloride (703 mg, 5.55 mmol) and potassium carbonate (1.07 g, 7.71 mmol). The
reaction mixture was heated to 60 °C for 16 h, then concentrated, and the residue was purified by

chromatography {silica gel, 0-30% ethyl] acetate/hexanes) to afford 82 {813 mg, 76%) as a vellow
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solid: *H NMR (300 MHz, DMSO-de) 5 8.33 (d, /= 1.8 Hz, 1H), 8.12 (d, /= 1.8 Hz, 1H), 7.39-7.27 (m,
3H), 7.13 {d, J = 6.6 Hz, 2H), 5.62 {5, 2H}, 2.60 {s, 3H).

[0314] Step 2: To a solution of 82 (150 mg, 8.43 mmol) in toluene (5 ml) was added 83
{73 mg, 0.65 mmol), cesium carbonate {282 mg, 0.87 mmol} and XPhos {41 mg, 0.087 mmol}. The
solution was purged with nitrogen for 5 min, then tris{dibenzylideneacetone)dipalladium{0) (40 mg,
0.043 mmol) was added and heated to 110 °C for 16 h, The mixture was filtered through celite and
concentrated, the residue was purified by chromatography (silica gel, 0-7% methanol/methylene
chloride) to afford 84 (80 mg, 49%) as a brown oil: *H NMR {500 MHz, DMSO-d) § 7.58 {s, 1H), 7.34~
7.28 (m, 4H), 7.06 (d, J = 7.0 Hz, 2H), 6.76 {d, J = 2.5 Hz, 1H), 5.44 (s, 2H), 2.54 (s, 3H), 2.13 (s, 3H),
1.91 (s, 3H).

{0315]  Step 3: To a solution of 84 (78 mg, 0.21 mmol} in tetrahydrofuran {5 mi) was
added a solution of sodium dithionite {215 mg, 1.24 mmol} in water (4 mL). The mixture was stirred
at room temperature for 2 h, the 2N HC {1 mL) was added, the mixiure was heated to reflux for 15
min. The mixture was basified by sodium carbonate, and extracted with methylene chloride (50 mL).
The organic layer was dried over sodium sulfate, filtered, and concentrated. The residue was
purified by chromatography (silica gel, 0-10% methanol/methylene chioride) to afford Example
Compound 142 (38 mg, 53%) as a red-brown sofid: 1H NMR (500 Mz, DMSO-dg) 6 7.31 (1, / = 7.5 Hz,
2H), 7.25 (t,J = 7.5 Hz, 1H), 7.04 (d, J = 7.5 Hz, 2H), 6.69 {s, 1H), 5.73 (d, J = 2.0 Hz, 1H), 5.60 {d, J =
2.0 Hz, 1H), 5.18 (s, 2H), 5.05 (s, 2H), 2.38 (s, 3H), 2.13 {5, 3H), 1.92 (5, 3H); St m/z 348 [M + H]".

General Procedure U:
Preparation of 1-benzyl-Z-methyl-6-{5-methylisoxazol-4-vi}-1H-benzold]imidazol-4-amine
{Example Compound 201)

N..,_ sy B S el PARNE
\N welhd o " 3 N
N" ’ ."'sf’“’( 1. Pd(}’}’h-})m KQCO_; ) ;
NQZ 1,4~diqxarz?_,‘}~:i‘2i"), 20°C NH,
2. MayS, 0y, THE, H,0
82 Example 201

[0316] To a solution of 82 {100 mg, 0.29 mmol) in 1,4-dioxane {5 ml} was added 5-
methylisoxazole-4-boronic acid pinacol ester (31 mg, 0.43 mmol), sodium carbonate (80 mg, 0.58
mmol), water {1 mL), and tetrakis{triphenylphosphine)palladium{8)} {17 mg, 0.01 mmol}. The reaction
mixture was purged with nitrogen and heated at 90 °C for 5 h. The mixture was diluted with
methylene chloride (70 mL), washed with brine (25 ml), dried over sodium sulfate, filtered and

concentrated. The residue was purified by chromatography (silica gel, 0-5% ethyl
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acetate/methylene chloride) to a vellow solid which was dissolved in THF {4 mL}, a so!utio‘n of
sodium dithionite (159 mg, 0.91 mmol) in water {2 mi) was added and the mixture was stirred at
room temperature for 2 h. 2 N HCH {1 mil) was added to the mixture, and the mixture was heated to
reflux for 15 min. The mixture was basified by saturated aquecus sodium bicarbonate solution, and
extracted with methy!ene chloride {40 mL x 2}. The organic layer was dried over sedium sulfate,
filtered, and concentrated. The residue was purified by chromatography (silica gel, 0-8%
methanol/methylene chioride) and triturated with ethyl acetate/hexanes to afford Example
Compound 201 (12 mg, 25%) as an off-white solid: *H NIMR {300 MHz, DMSO-dg) 6 8.69 (d,J=0.6
Hz, 1H), 7.36-7.26 {m, 3H), 7.15 (d, J = 6.9 Hz, 2H), 6.78 (d, J = 1.5 Hz, 1H), 6.47 (d,J = 1.5 Hz, 1H),
5.40 (s, 2H), 5.33 (s, 2H), 2.50 (s, 3H), 2.47 (s, 3H); ESI m/z 319 [M + H]".

Preparation of N-{1-benzyl-2-methyl-1 H-imidazol4,5-b]pyridin-6-yl}-3,5-dimethylisoxazol-4-amine
{Exampie Compound 155)

) nNabii,, :\.-'Ef:éH

{0317]  Step 1: To a suspension of 2,3-diamino-5-bromopyridine 26 {1.5 g, 7.98 mmol)} in
methylene chioride (80 mL) was added benzaldehyde (931 mg, 8.78 mmol} and acetic acid {40
drops). The mixture was stirred at room temperature for 16 h, then washed with saturated sodium
bicarhonate solution {40 mL). The organic layer was dried over sodium sulfate, filtered, and
concentrated. The residue was dissolved in methanol {50 mL) and sodium horchydride {815 mg,
21.5 mmol) was slowly added. The mixture was stirred at room temperature for 1 h. The mixture
was diluted with methylene chloride (100 mL), washed with saturated sodium bicarbonate (40 ml},
dried over sodium sulfate, filtered, and concentrated. The residue was purified by chromatography
(silica gel, 0-10% methanol/methylene chloride) to afford 85 {1.12 g, 51%) as an off-white solid: *H
NMR (500 MHz, DMSO—dg) § 7.35-7.34 (m, 4H), 7.28-7.23 {m, 2H}, 6.54 (d, /= 2.0 Hz, 1H), 5.78 {s,
2H), 5.73 {t, J= 5.5 Hz, 1H), 4.30 (d, J = 5.5 Hz, 2H).

{0318]  Step 2: To a suspension of 85 {870 mg, 3.49 mmol) in triethylorthoacstate {5.66 g,
37.9 mmol) was added acetic acid (539 ul, 9.42 mmol}. The mixture was heated to 100 °C for 40
min. The reaction mixture was basifiad with saturated sodium bicarbonate {8 mL), diluted with
methvlene chloride {50 mL}, and washed with saturated sodium bicarbonate (30 mi). The organic
layer was driad over sodium sulfate, filtered, and concentrated. The residue was purified by

chromatography (silica gel, 0-8% methanol/methylane chloride} to afford 86 {305 mg, 30%) as a
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light brown solid: *H NMR (500 MHz, DMSO~ds} & 8.41 {d, /= 2.0 Hz, 1H), 8.29 (d, / = 2.0 Hz, 1H), 7.35
{t,J=7.0Hz, 2H}, 7.30{t, /= 7.0 Hz, 1H), 7.15 {d, J = 7.0 Hz, 2H), 5.52 (s, 2H), 2.55 {5, 3H}.

[0312]  Step 3: To a solution of 86 {80 mg, 0.26 mmol) in toluene {5 mL), was added 83
(44 mg, 0.40 mmol), cesium carbonate (173 mg, 0.53 mmol), and XPhos (25 mg, 0.053 mmol). The
solution was purged with nitrogen for 5 min, then tris{dibenzylideneacetone)dipalladium({0) (24 mg,
0.026 mmol) was added. The mixture was heated to 110 °C for 16 h. The reaction mixture was
diluted with methylene chioride (20 mL)}, filtered through celite, and concentrated. The residue was
purified by chromatography (silica gel, 0-10% methanol/methylene chloride) then triturated with
methylene chioride/hexanes to afford Example Compound 155 (40 mg, 45%) as a light-brown solid:
"H NMR (500 MHz, DMSO~ds) § 7.88 (d, /= 2.5 Hz, 1H), 7.34~7.30 {m, 3H), 7.27 {t,J = 7.0 Hz, 1H),
7.05 (d, J = 7.0 Hz, 2H), 6.71 {d, ] = 2.5 Hz, 1H), 5.38 {s, 2H}, 2.47 (s, 3H), 2.14 {s, 3H}, 1.92 {5, 3H}; ES!
m/z 334 [M + H]".

Preparation of 1-benzyl-2-methyl-6-{1-methyi-14-1,2,3triazol-5-yI}-1H-imidazo{4,5-bpyridine
{Example Compound 206}

a""fN\
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N - *N':’} Pd(pph:;):;, chi):g h N N
1 4-dioxane 2 oz
86 1 4-dioxang, HaO, 106 9 Exampie 206

[0320] To a solution of 86 (100 mg, 0.33 mmol) in 1,4-dioxane {5 mL) was added 1-
methyl-5-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-1,2,3-triazole {138 mg, 0.66 mmol), K,CO;
(137 mg, 0.93 mmol}, water {1 mL}, and tetrakis{triphenylphosphine)paliadium(0) {19 mg, 0.02
mmol). The reaction mixture was purged with nitrogen and heated at 90 °C for 16 h. The mixture
was diluted with ethyl acetate (70 mb), washed with brine {25 mL)}, dried over sodium suifate,
filtered and concentrated. The residue was purified by chromatography {silica gel, 0-8%
methanol/methylene chloride) followed by trituration with methylene chloride/hexanes to afford
Example Compound 206 {14 mg, 14%) as a white solid; *H NMR (500 MHz, DMSO—d;) § 8.54 {d, J =
2.5 Mz, 1H), 8.27 {d, J= 2.0 Hz, 1H), 7.96 (s, 1H}, 7.35 {1, J = 7.0 Hz, 2H}, 7.28 {t, /= 7.0 Hz, 1H), 7.21
(d,J=7.0 Hz, 2H}, 5.58 {s, 2H), 4.07 {s, 3H), 2.60 (s, 3H}; ESI m/z 305 [M + H]".

Preparation of 1-benzyl-2-methyl-6-{1-methyl-1H-pyrazol-Swyi}-1H-imidazo{4,5-b]pyridine
{Example Compound 154}
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Example 154

f0321}  1-Benzyl-2-methyl-6-{1-methyl-1H-pyrazol-5-yl}-1H-imidazo[4,5-b]pyridine
{Example Compound 154) was prepared by following the similar method for the preparation of
Example Compound 206 as an off-white solid: *H NMR (500 MHz, DMSO-d;) 6 8.48 (d, / = 2.0 Hz,
1H), 8.14 (d, J = 2.0 Hz, 1M}, 7.50 {d, J = 2.0 Hz, 1H), 7.35 (, J= 7.0 Hz, 2H), 7.2 {t, J = 7.0 Hz, 1H),
7.21{d, J= 7.0 Hz, 2H), 6.46 (d, J = 2.0 Hz, 1H}, 5.57 (s, 2H), 3.83 (s, 3H), 2.60 (s, 3H); ESI m/z 304 [M
+H]',

Preparation of 4-(1-benzyl-2-cyclogropyl-1H-imidazo[4,5-blpyridin-6-yi}-3,5-dimethylisoxazole
{Example Compound 138)

-~ ‘}1 3 N e 3""; \’H (“::‘s \ I‘}.;{‘,_ v..'»!\\]:
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28 Example 138

[6322]  To a solution of diamine 28 (100 mg, 0.340 mmol) in 1,4-dioxane (2 mt) was added
cyclopropanecarboxaldehyde (29 mg, 0.408 mmol) and acetic acid {0.67 mi). The mixture was
heated at 110 °C for 24 h. The mixture was then diluted with methylene chloride and washed with
saturated sodium bicarbonate, The organic layer was then dried with sodium sulfate, filtered and
concentrated. The residue was purified by chromatography {silica gel, 0—-5% methanol/methylene
chloride) to afford Example Compound 138 (68 mg, 589%) as an off-white solid: *H NMR (500 MHz,
DMSO~dg) & 8.29 (d, J = 2.1 Hz, 1H), 7.95 {d, J = 2.0 Hz, 1H), 7.37-7.33 {m, 2H), 7.30-7.28 {m, 3H),
5.67 {s, 2H), 2.38 {5, 3H), 2.37-2.35 {m, 1H), 2.20 (s, 3H), 1.13-1.11 {m, 4H}; ESI m/7 345 [M + H}".
HPLC >99%.
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Preparation of 1-{cyclopropylmethyl)-6-{3,5-dimethylisoxazol-4-yl}-4-nitro-1H-benzo{dlimidazol-
2{3H}-one {Example Compound 145), 1-{cyclopropylmethyl}-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-
4-nitro-1H-benzo[dlimidazol-2-amine (Example Compound 159), 4-Amine-1-{cyclopropylmethyl)-6-
(3,5-dimethylisoxazol-4-yl}-1H-benzold)imidazol-2{3#H}-one {Example Compound 161) and 1-
(cyclopropylimethyl}-6-(3,5-dimethylisoxazol-4-yi}-Nethyl-1H-benzo[dlimidazole-2,4-diamine
{Example Compound 180)
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Example 160

{0323] Step 1: To a mixture of 32 (1.50 g, 6.46 mmol} and 3 (2.16 g, 3.70 mmol) in 1,4-
dioxane (40 mi) and water (4 mL} was added potassium carbonate (1.79 g, 12.8 mmol) and
tetrakis{triphenylphosphine}paliadium{0) {373 mg, 0.32 mmol). The reaction was stirred and heated
at 80 °C for 17 h. The reaction mixture was diluted with methano! (20 mL} and silica gal (20 g} was
added. The suspension was concentrated to dryness and the resulting powder was loaded onto
silica gel and eluted with 0~50% ethyl acetate in hexanes. The clean product was concentrated to
give 87 (585 mg, 36%) as a brown solid: *H NMR (500 MHz, CDCl3) 8 7.62 {d, J = 2.0 Hz, 1H), 6.81 {d,
= 2.0 Hz, 1H), 6.01 {brs, 2H), 3.52 (brs, 2H), 2.39 {s, 3H}, 2.25 {s, 3H).

[0324}  Step 2: To a solution of 87 (250 mg, 1.01 mmol), a catalytic amount of DMAP and
1,4-dioxane (4 mL) in a pressure tube was added 1,1'-carbonyldiimidazole {327 mg, 2.01 mmol). The
tube was sealed and heated to 80 °C for 17 h. The reaction mixture was difuted with methanol {20
mi} and silica gel (10 g} was added. The suspension was concentrated to dryness and the resulting

powder was loaded onto silica gel (40 g) and eluted with 0~70% ethyl acetate in hexanes. The clean
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product was concentrated to give 88 (167 mg, 60%) as an orange solid: *H NMR {500 MHz, €DCl,) &
7.74(d, J = 1.5 Hz, 1H), 7.17 {d, / = 1.5 Hz, 1H), 2.43 (s, 3H}, 2.28 (s, 3H).

[0325]  Step 3: To a solution of 88 (309 mg, 1.13 mmol), potassium carhonate (312 mg,
2.25 mmol}, acetonitrile {5 mL) and DMF {2 mL) in a pressure tube was added
{bromomethyl}cyclopropane (183 mg, 1.35 mmol) and the reaction was sealed and heated at 80 °C
for 17 h. The material was cooled to room temperature and poured into a saturated ag. NacCl
solution {30 mL). Ethyl acetate {100 mlL) was added and the layers were separated. The ethy!
acetate layer was washed with saturated aq. NaCl solution (2 x 100 mL}, dried over Na,SO,, filtered
and the filtrate was concentrated. The resulting oil in CH,Cl; (10 mL) was loaded onto silica gel {80 g)
and eluted with 0-40% ethy! acetate in hexanes. The clean product was then purified by reverse
phase HPLC on a Polaris column eluting with 10-80% CH3CN in H,0 and the clean fractions were
frozen and lyophilized to give Example Compound 145 (88 mg, 35%) as a yellow solid: *H NMR (500
MHz, CD;0D) 8 7.82 (d, J=1.5 Hz, 1H}, 7.52 {d, J= 1.0 Hz, 1H), 3.87 {d, J = 7.0 Hz, 2H}, 2.45 {5, 3H),
2.29 (s, 3H), 1.30~1.18 {m, 1H), 0.60-0.52 {m, 2H}, 0.47-0.43 (m, 2H}. £S1 m/2 329 [M + H}". HPLC
>959%.

{0328]  Step 4: A solution of Example Compound 145 (171 mg, 0.521 mmol} in
phosphorus{V) oxychloride {4 mL) was placed in a sealed tube and heated at 110 °Cfor 8 h. The
solvent was removed /n vacuo and a saturated ag. NaHCO; solution {5 mL) was added. The mixture
was extracted with ethyl acetate (2 x 20 mi) and the combined extracts were dried over Na,S0,,
filtered and the filtrate was concentrated. THF {5 mi} and 2.0M ethylamine solution in THF were
then added and the reaction was heated at 70 °C for 12 h. The reaction was concentrated to dryness
and the residue diluted with CH,Cl, {5 ml). The resulting solution was loaded onto silica gel (40 g)
and eluted with 0~80% ethyl acetate in hexanes. The clean product was then purified by reverse
phase HPLC on a Polaris column eluting with 10-80% CH3CN in H,0 and the clean fractions werg
frozen and lyophilized to give Example Compound 159 (105 mg, 57%) as a yellow solid: *H NMR
{500 MHz, CDCls} § 7.78 (d, J = 1.5 Hz, 1H), 7.44 {d, J = 1.5 Hz, 1H), 4.03 (d, J = 6.5 Hz, 2H), 3.67 (g, / =
7.0 Hz, 2H), 2.44 (s, 3H), 2.25 (s, 3H), 1.33 {t, J = 7.0 Hz, 34}, 1.30-1.18 {m, 1H), 0.60-0.52 {m, 2H),
0.47-0.41 {m, 2H). ESI m/z 356 [M + H]". HPLC >99%.

[0327]  Step 5:A solution of Example Compound 145 (59 mg, 0.215 mmol) in THF (10 mi)
was added a solution of sadium dithionite (225 mg, 1.29 mmol} in water {10 mb) dropwise over 5
min. The solution was stirred at room temperature for 16 h and the solvents were removed in
vacuo. Methano! {20 mL) was added and the suspension stirred at room temperature for 3 h. The
mixture was filtered and the filtrate was concentrated to dryness. A solution of 2N ag. HCI {10 miL)

was added to the residue and heated to reflux for 5 min. After concentration to dryness, methanol
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was added (10 mL) and the solution was adjusted to pH 8 using saturated ag. NaHCO: solution {15
ml}. Silica gel was added (10 g} and the suspension was concentrated to dryness. The resulting
powder was loaded onto silica gel and eluted with 0—4% methanol in methyiene chioride. The clean
product was then purified by reverse phase HPLC on a Polaris Cig column eluting with 10-50% CH;CN
in H,0 and the clean fractions were frozen and Iyophilized to give Example Compound 161 (32 mg,
50%} as a white solid: *H NMR (500 MHz, CD,0D) § 6.49 (d, J = 1.5 Hz, 1H), 6.42 {d, J = 1.5 Hz, 1H),
3.75(d, /= 6.5 Hz, 2H}, 2.38 {5, 3H), 2.24 (5, 3H), 1.28~1.18 (m, 1H}, 0.56-0.48 (m, 2H), 0.44-0.39 (m,
2H). ESIm/z299 [M + H]'. HPLC 97.4%.

{03281  Step 6: A solution of Example Compound 159 (90 mg, 0.253 mmol} in THF {10 ml)
was addad a solution of sodium dithionite (265 mg, 1.52 mmol} in water (310 mi) dropwise over 5
min. The solution was stirred at room temperature for 16 h and the solvents were removed in
vacuo. Methano! (20 mL} was added and the suspension stirred at room temperature for 3 h. The
mixture was filtered and the filtrate was concentrated to dryness. A solution of 2N ag. HCHI1D mL)
was added to the residue and heated to reflux for 5 min. After concentration to dryness, methanol
was added (10 mlL) and the sofution was adjusted to pH 8 using saturated ag. NaHCO; solution {15
ml). Silica gel was added {10 g) and the suspension was concentrated to dryness. The resulting
powder was loaded onto silica gel and eluted with 0-4% methanal in methylene chloride. The clean
product was then purified by reverse phase HPLC on a Polaris Ci column eluting with 10-90% CHsCN
in H,0 and the clean fractions were frozen and lyophilized to give Example Compound 180 (61 mg,
74%) as a white solid: *H NMR (500 MHz, CD,0D) § 6.49 (d, J = 1.5 Hz, 1H), 6.37 {d, / = 1.5 Hz, 1H),
3.88 (d, J = 6.5 Hz, 2H), 3.48 {q, J = 7.0 Hz, 2H), 2.39 (s, 3H), 2.24 (s, 3H), 1.28-1.18 (m, 1H), 0.53-0.48
{mn, 2H), 0.40-0.35 (m, 2H}. ESI m/z 326 [M + H]". HPLC >99%.

Preparation of 4-amino-6-{3,5-dimethylisoxazol-4-yi}-1-{4-hydroxybenzyl)-1H-benzo[dlimidazol-
Z(3H}-one (Example Compound 129}
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[8328]  To a solution of Example Compound 104 (54 mg, 0.15 mmol} in dichloremethane
{5 mL}) under nitrogen atmosphere was added boron tribromide (0.45 mb, 1M in dichloromethane,
0.45 mmol}. The reaction mixture was stirred at room temperature overnight, treated with

rmethanol, and concentrated in vacuum. The residue was dissolved in methanol, basified with
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ammonium hydroxide, concentrated in vacuum, and purified by chromatography (silica gel, 0-20%
methanc! in ethyl acetate). It was further purified by reverse phase HPLC on a Polaris Cig column
eluting with 10~80% CHLCN in H,0 to give Example Compound 129 (31 mg, 59%) as an off-white
solid: *H NMR (500 MHz, CD;0D} § 7.17 {d, J = 8.6 Hz, 2H), 6.72 {d, J = 8.6 Hz, 2H), 6.39 (d, S = 1.3 Hz,
1H)}, 6.26 (d, /= 1.3 Hz, 1H), 4.94 {s, 2H), 2.28 (s, 3H), 2.12 (s, 3H); HPLC >99%, iz = 11.0 min; ESI m/z
351 [M+ HY'.

Preparation of 1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-2-methyi-1H-benzo{djimidazol-4-of {(Example
Compound 173)
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[0330]  Step 1:To a solution of 89 (5.00 g, 32.5 mmol) and triethylamine {9.04 mi, 65.0
mmol) in N,N-dimethylformamide {150 mL) was added tert-butylchlorodimathyisilane {5.86 g, 39.0
mmol} at room temperature. The reaction mixture was stirred at room temperature for 1h and
diluted with ethyl acetate. The mixture was washed with water, brine, dried over sodium suifate,
and filtered. The filtrate was concentrated to afford 90 (8.59 g, 98%) as a brown oil: "H NMR (300
MHz, CDCl3) 67.75{dd, J = 1.3, 8.9 Hz, 1H), 6.89 {dd, J = 1.2, 7.6 Hz, 1H), 6.53 {dd, / = 8.8, 7.6 Hz, 1H),
6.45-6.15 {bs, 2H}, 1.03 (s, 9H), 0.28 {s, 6H).

[0331]  Step 2: To a solution of 80 (8.59 g, 32.1 mmol) in acetic acid (120 mL) was addad
N-bromosuccinimide {6.28 g, 35.3 mmol) at room temperature. The reaction mixiure was stirred at
room temperature for 30 min and then concentrated. The residue was dissolved in methanol and
basified with 5% aqueous sodium bicarbonate. The precipitate formed was filtered, washed with
water, and dried under vacuum to afford 81 {8.56 g, 76%) as an orange solid: 'H NMR {500 MHz,
CDCL) 8 7.91 {d, J = 2.1 Hz, 1H), 6.96 (d, J = 2.1 Hz, 1H)}, 6.50~6.12 {bs, 2H), 1.03 (s, 9H), 0.30 (s, 6H).
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[0332]  Step 3: To a solution of 91 {5.00 g, 14.4 mmol) in tetrahydrofuran {60 mL) was
added platinum on carbon {1.00 g, 5% Pt on carbon). The reaction mixture was stirred under
hydrogen atmosphere at room temperature overnight. The mixture was filtered, washed with
MeOH, and the filtrate was concentrated to afford 92 (5.65 g, >99%) as a dark brown oil: 'H NMR
{500 MHz, CBCly) 6 6.51 {d, /= 2.0 Hz, 1H), 6.46 {d, J = 2.0 Hz, 1H}, 3.50-2.50 (bs, 4H), 1.01 {s, 8H),
0.24 {5, 6H}); ESI m/z2 317 M + H]".

{0333] Step 4: To a solution of 82 (2.00 g, 6.31 mmol} in ethanol (50 ml} was added
triethylorthoacetate (3.07 g, 18.9 mmol} and sulfamic acid {1 mg, 0.01 mmol}. The reaction was
heated in a sealed tube at 80 °C overnight. The mixture was concentrated and purified by
chromatography (silica gel, 0-100% ethyl acetate in hexanes) to afford 93 (2.07 g, 96%) as 2 light red
solid: 'H NMR {500 MHz, CDCl3) 6 8.75 {s, 1H), 7.45 {s, 1H), 6.78 (s, 1H], 3.61 (s, 3H}, 1.03 (s, 9H), 0.28
(s, 6H); ESI m/z 341 [M + HT",

[0334]  Step 5: A mixture of 93 (200 mg, 0.587 mmol), benzy! bromide (150 mg, 0.880
mmol), and potassium bicarbonate (113 mg, 0.822 nmunol) in acetonitrile {20 mL) was heated at 45 °C
for 2 days. The reaction mixture was coolaed to room temperature, concentrated and purified by
chromatography (silica gel, 0—~30% ethyl acetate in hexanes) to afford 94 (303 mg, 30%) as a brown
solid: 'H NMR {500 MHz, CDCls) 5 7.36-7.26 (m, 3H), 7.01 (d, /= 8.2 Hz, 2H), 6.97 (d, J = 1.6 Hz, 1H),
6.81 {d, J = 1.6 Hz, 1H), 5.22 (s, 2H), 2.50 {5, 3H), 1.05 (s, 9H), 0.30 {s, 6H); ESt m/z 431 [M + H}".

{0335]  Step 6: To a selution of 94 (75 mg, 0.47 mmal) in 1,4-dioxane {10 mL) and water {1
mi) was added 3,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole {58 mg, 0.26
mmol), potassium bicarbonate {70 mg, 0.70 mmol}, and tetrakis(triphenylphosphine}palladium{0)
{10 mg, 0.0087 mmol). The reaction mixture was purged with nitrogen and heated at 90 °C for 2h.
The reaction mixture was cooled to room temperature, concentrated and purified by
chromatography {silica gel, 0-100% ethy! acetate in hexanes) to give 95 {53 mg, 70%) as an off-white
solid: M NMR {500 MHz, CD;0D) 6 7.33 {t,J = 6.3 Hz, 2H), 7.27 {t, J = 5.1 Hz, 1H), 7.14 (d, /= 7.1 Hz,
2H), 6.89 (d, /= 1.3 Hz, 1H), 6.58 (d, J = 1.3 Hz, 1H), 5.45 {s, 2H), 2.59 (s, 3H), 2.32 (s, 3H), 2.16 (s, 3H),
1.05 (5, 9H), 0.30 (s, 6H); HPLC >99%, tz = 16.4 min; ESI m/z 448 [M + HY".

[0336]  Step 7: A mixture of 35 {48 mg, 0.11 mmol) and potassium carbonate {30 mg, 0.22
mmol) in acetonitrile (10 mL) was heated in a sealed tube at 80 °C overnight. The reaction mixture
was cooled to room temperature, concentrated and purified by chromatography {silica gel, 0—20%
methanol in ethyl acetate). It was further purified by reverse phase HPLC on a Polaris Cig column
eluting with 10-90% CHsCN in H,0 to give Example Compound 173 (32 mg, 87%) as an off-white
solid: *H NMR (500 MHz, DMSO-d;) 8 9.84 {s, 1H), 7.33 {t, /= 7.6 Hz, 2H), 7.26 {t, / = 7.3 Hz, 1H), 7.18
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{d, J=7.1Hz, 2H), 6.86 (d, / = 1.3 Hz, 1H), 6.47 {d, /= 1.3 Hz, 1H), 5.42 {5, 2H), 2.52 (s, 3H), 2.33 (s,
3H), 2.15 {s, 3H); ESI m/z 334 [M + H}.

Preparation of 4-Amino-1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-1H-benzo{dlimidazole-2{3H)-thione
{Example Compound 177},
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Example 16 Example 177

[0337] A mixture of Example Compound 16 (34 mg, 0.10 mmol) and Lawesson's reagent
{202 mg, 0.5 mmol) was heated to 180 °C in microwave reactor for 2 h. The mixture was
concentrated, the residue was purified by chromatography (silica gel, 0-40% EtOAc/hexanes)
followed by chromatography {Cyg, 10-70% CH3CN/water) to give Example Compound 177 (13 mg,
37%) as an off-white solid: *H NMR {300 MHz, DMSO~ds) & 12.56 {s, 1H), 7.45~7.42 {m, 2H), 7.34—
7.25(m, 3H), 6.44 (d, /= 1.2 Hz, 1H), 6.39 {d, J = 1.5 Hz, 1H), 5.44 (s, 4K}, 2.29 (s, 3H), 2.11 (s, 3H}; ESI
m/z 351 (M + H]". HPLC 98.6%

Preparation of 1-benzyl-3-methyl-6-{1-methyl-15-pyrazol-5-yl}-4-nitro-1H-benzo{dlimidazol-2{3H}-
ane (Example Compound 198) and d-amino-1-benzyl-3-methyl-6-{1-methyl-1H-pyrazol-5-yi}-1H-
benzo[dlimidazol-2{34}-one (Example Compound 199}.

Example 198 Example 199

[0338] Compound 96 was prepared by following the similar method for the preparation
of Example Compound 15 using 1-methyl-5-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-
pyrazole.

[0338]  Step 1: A mixture of 98 (70 mg, 0.20 mmol)}, CH;i {85 mg, 0.60 mmol} and K,C0;
{110 mg, 0.8 mmol) in DMF (3 mL) was stirred at rt for 16 h. The reaction mixture was diluted with
FtOAc {100 mL) and washed with brine {3 x 50 ml). The organic layer was dried over sodium sulfate,
filtered and concentrated. The residue was purified by chromatography (silica gel, 20-70% ethyl
acetate/hexanes) to afford Example Compound 198 {50 mg, 68%) as a yellow solid: *H NMR (300
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MHz, CDCly) 6 7.66 (d, J = 1.5 Hz, 1H), 7.50 {d, J = 1.8 Hz, 1H), 7.36~7.30 (m, 5H), 7.02 {d, J = 1.5 Hz,
1K), 6.27 {d, J = 1.2 Hz, 1H), 5.16 (5, 2H), 3.69 {s, 3H), 3.65 {5, 3H); ESI m/z 364 [M -+ HJ".

[0340]  Step 2: To a solution of Example Compound 188 {45 mg, 0.12 mmol) in THF {5 mL)
and water (4 mL) was added Na,$,04 {129 mg, 0.74 mmol). The mixture was stirred at rt for 4 h, 2N
HCI (1 mL) was added, the mixture was heated to reflux for 15 minutes then cooled to rt. Na;C0;
was added slowly to adjust to pH 9. The mixture was extracted with CH,Cl, (100 mL), the organic
layer was washed with brine {50 m}, filtered, concentrated and purified by chromatography (silica
gel, 0~10% methanol/ethyl acetate) to afford Example Compound 199 (37 mg, 90%) as a white
sofid: *H NMR (300 MHz, DMSO~d¢) § 7.39 {d, J = 1.8 Hz, 1H), 7.35-7.24 {m, SH), 6.56 {d, J= 1.5 Hz,
1H}), 6.54 (d, /= 1.5 Hz, 1H), 6.20 {d, J = 1.8 Hz, 1Hj, 5.15 (5, 2H), 5.01 (s, 2H), 3.72 (5, 3H), 3.63 {5, 3H};
ESI m/z 334 [M + H)'.

Preparation of 4-{1-benzyl-2-{tetrahydro-2H-pyran-4-yi}-1 H-imidazol4,5-b]pyridin-6-y1}-3,5-
dimethylisoxazole {Example Compound 220}
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28 Example 228

[0341]  To a solution of 28 (100 mg, 0.34 mmol) and tetrahydro-2H-pyran-4-carboxylic
acid (65 mg, 0.51 mmol) in CH.Cl, was added EDC {131 mg, 0.68 mmol), i-ProNEt (132 mg, 1.02
mmol) and DMAP (10 mg). The reaction mixture was stirred at rt for 16 h. The mixture was diluted
with EtOAc (100 mL), washed with brine {50 ml} and saturated NaHCO; {50 ml}). The arganic layer
was dried over sodium sulfate, filtered and concentrated. The residue was dissolved in AcOH {2 ml)
and heated to reflux for 5 h. The mixture was concentrated, the residue was dissolved in EtOAc (100
mL), washed with saturated NaHCO; {2 % 50 mL) and brine {50 mL). The organic layer was dried over
sodium sulfate, filtered and concantrated. The residue was purified by chromatography {silica gel,
0~10% MeOH/ELDAC) to give Example Compound 220 (47 mg, 36%) as a light brown solid: *H NMR
{300 MHz, CDCly) § 8.41 {d, /= 1.8 Hz, 1H), 7.38-7.32 {m, 3H), 7.24 {d, J = 2.1 Hz, 1H), 7.08-7.05 (m,
ZH), 5.42{s, 2H), 4.12 {dd, J = 11.7, 1.8 Hz, 2H), 3.52 (1d, / = 11.7, 1.8 Hz, 2H), 3.20-3.12 (m, 1H),
2.36~2.23 (m, 5H), 2.14 {s, 3H), 1.83~1.78 {m, 2H); £SI m/z 389 [M + H)".

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-methyl-1H-imidazol4,5-blpyridine-2-
carboxamide (Example Compound 221)
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{. methyl 2.2, 2-trimethoxyacetate, 126 °C

2. CHyNHMy, THF, 80 °C

Example 221

[0342] A mixture of 28 {300 mg, 1.02 mmol} and methyl 2,2,2-trimethoxyacetate {1.5 mL)
was heated to 120 °C for 16 h, The mixture was purified by chromatography (silica ge!, 20~-80%
EtOAc/hexanes) to give a brown solid. The solid was dissolved in CHsNH,/THF {2 M) {3 mL) and
heated 80 °C for 16 h. The mixture was concentrated, the residue was purified by chromatography
{Cas, 10~70% CHLCN/water) to give Exaraple Compound 221 (45 mg, 12%) as an off-white solid: 'H
NMR (300 MHz, DMSO~dg) 8 8.31 {q, J = 4.5 Hz, 1H), 8.27 (d, J = 1.8 Hz, 1H), 7.54 (d, / = 1.8 Hz, 1H),
7.36~7.24 (m, 5H), 5.54 {s, 2H), 3.00 (d, J = 4.8 Hz, 3H), 2.21 {s, 3H}, 2.00 {s, 3H); ESI m/2 362 M +
HI.

Preparation of 1-benzyl-6-{1-methyl-14-pyrazol-5-yl}-1 H-imidazo4,5-blpyridin-2(3H)-one
{Example Compound 171)
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85 97 Example 171

[0343] Step 1: To a solution of 85 (1.14 g, 4.09 mmol) in 1,4-dioxane {41 mL) was added
1,1'-carbonyldiimidazole (796 mg, 4.91 mmol). The reaction mixture was heated at 110 °Cfor 16 h.
The reaction mixiure was concentrated. Purification by chromatography {silica gel, 0-100% ethy!
acetate/hexanes) afforded 97 (1.03 g, 83%) as a white solid: “H NIMR {500 MHz, DMSO~ds) 6 11.89
{s, 1H), 8.00 {d, J = 2.0 Hz, 1H), 7.68 {d, J = 2.0 Hz, 1H), 7.37~7.32 (m, 4H), 7.30-7.26 {m, 1H), 5.02 (s,
2H).

103441  Step 2: To a solution of 97 (334 mg, 1.09 mmol) in 1,4-dioxane (11 mi} was added
1-methyl-1H-pyrazole-5-borenic acid pinacol ester {457 mg, 2.20 mmol), sodium carbonate (1.0 M in
H20, 3.29 mlL, 3.29 mmol) and tetrakis{triphenylphosphine}palladium{0) {127 mg, 0.1 mmol). The
reaction mixture was purged with nitrogen and heated at 30 °C for 32 h. The mixiure was diluted
with methylene chioride {80 mL}), washed with brine {40 ml), dried over sodium sulfate, filtered and
concentrated. The residue was purified by chromatography (silica gel, 0-5% methanol/methylene

chioride) followed by trituration with EtOAc to afford Example Compound 171 {173 mg, 52%) as a
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white solid: *H NMR {500 MHz, DMSO~d¢) § 11.87 (s, 1H), 8.04 (d, J = 1.5 Hz, 1H), 7.57 {d, / = 1.5, 1H),
7.46(d, J = 2.0 Hz, 1H), 7.38 (d, J = 7.5 Hz, 2H), 7.34 (1, J = 7.5 Hz, 2H), 7.27 {t, J = 7.0 Hz, 1H), 6.37 (d,
= 1.5 Hz, 1H), 5.06 (s, 2H), 3.77 (s, 3H); ESI m/z 306 [M + H]*.

Preparation of N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yi}-1H-pyrrole]3,2-b]pyridin-3-yi)acetamide
{Example Compound 99)
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Example 39 Example 69

[0345]  Asolution of Example Compound 39 (100 mg, 0.29 mmol) in EtOH (3 mL) and
AcOH (1 mL) was added iron powder {162 mg, 2.9 mmol). The reaction mixture was heated at 80 °C
for 1 h. 1t was filtered through a layer of Celite and the filtrate was concentrated. Purlification by
chromatography {silica gel, 0-5% methanol/dichloromethane) afforded Example Compound 92 (28
mg, 27%) as a red solid: 'H NMR (300 MHz, DMSO~ds) 8 10.2 (s, 1H), 8.32 {d,/=1.8Hz, 1H), 8.23 (s,
1H), 7.97 {d, J = 1.8 Hz, 1H), 7.32-7.25 {m, 5H), 5.45 {s, 2H), 2.40 (s, 3H), 2.22 {s, 3H}, 2.12 {s, 3H); ESI
MS my/z 361 {M + H]".

Preparation of 1-benzyl-6-(3,5-dimethylisoxazel-4-yi}-1H-pyrrolof3,2-blpyridin-3-amine {Example
Compound 100}
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Example 39 Example 180

{0346]  To a solution of Example Compound 39 (100 mg, 0.29 mmol) in EtOH (3 mL) and
H;50, {0.5 mL) was added iron powder {162 mg, 2.9 mmol}. The reaction mixture was heated at 80
°Cfor 1 h. It was diluted with EtOH {20 mL)}, adjusted to pH 7 by 6 N aq. NaOH. The mixture was
filtered through a layer of Celite and the filtrate was concentrated. Purification by chromatography

(silica gel, 0-5% methanol/dichloromethane) afforded Example Compound 100 (12 mg, 13%) as a
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red solid: 'H NMR (300 MHz, DMSO~ds) & 8.18 (d, J = 1.8 Hz, 1H), 7.82 {d, J = 1.8 Hz, 1H), 7.33-7.21
{m, 5H), 7.06 (s, 1H), 5.30 {s, 2H}, 4.26 (s, 2H), 2.37 {5, 3H), 2.21 {5, 3H); ESI MS m/z 319 [M + H]".

Preparation of 4-benzyl-6-(3,5-dimethylisoxazol-4-yi}-3,4-dihydroguinoxalin-2{1H}-one (Example
Compound 156)
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Example 156

[0347] Step 1: 4-Bromo-2-fluoro-1-nitrobenzene (1.00 g, 4.54 mmol), ethyl 2-
{benzylamino)acetate (0.87 g, 4.5 mmol), and potassium carbonate (0.78 g, 5.7 mmol) in ethanol {15
ml) and water (11 mL) were heated at 85 "C for 10 h then stirred at rt for 8 h. The reaction mixture
was diluted with water and brine then washed with methylene chloride. The resultant agueous
layver was filtered to afford 89 as an orange solid {1.28 g, 72%): 'H NMR {300 MHz, DMSO~dg): § 7.57
(d, J= 8.6 Hz, 1H), 7.37-7.21 (m, 6H), 6.97 (dd, / = 8.7, 2.0 Hz, 1H)}, 4.52 {s, 2H), 3.40 {5, 2H).

[0348]  Step 2: To a solution of 99 {1.28 g, 3.51 mmol} in acetic acid {14 mL) at rt was
added iron (470 mg, 8.4 mmol) and the resultant slurry was heated to 90 °Cfor 2.25 h. The mixture
was cooled to rt and filtered through Celite, rinsing with methylene chloride. The filtrate was
concentrated in vacuo and the resultant oil was partitioned between methylene chloride and
saturated agueous sodium bicarbonate. The agueous layer was extracted with methylene chloride
and the combined organic layers were driad with sodium sulfate, concentrated in vacue, and
purified by flash column chromatography {silica gel, 0~100% ethyl acetate/methylene chioride) to
afford 100 as a white solid {430 mg, 39% vield}: *H NMR {300 MHz, CDCl;) & 8.74 (br s, 1M}, 7.39-7.26
{m, 5H}, 6.89-6.85 {m, 2H), 6.62 {d, /= 8.0 Hz, 2H), 4.39 {5, 2H), 3.80 (s, 2H).

[0349]  Step 3: Using the similar procedure used for Exampile Compound 7 step 1 on
compound 106 afforded Example Compound 156 as a white solid: *H NMR (500 MHz, DM50~ds) &
10.58 {s, 1H), 7.38-7.34 (m, 4H}, 7.30-7.23 {m, 1H), 6.87 {d, J = 7.9 Hz, 1H), 6.65 {d, J = 7.9 Hz, 1H)},
6.51 (s, 1H), 4.46 (s, 2H), 3.86 (s, 2H), 2.15 {s, 3H), 1.97 {s, 3H); ESI m/z 334 [M + H]".
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Preparation of 4-benzyl-6-{1-methyl-1H-pyrazol-5-vi)-3,4-dihydrogquinoxalin-2{14)-one {(Example
Compound 168)
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[0350]  Using the similar procedure used for Example Compound 7 step 1 on compound
100 afforded Example Compound 1866 as a white solid: H NMR (500 MHz, DMSO~dg)} § 10.62 (s, 1H),
7.37-7.33 {m, 5H}, 7.29-7.25 (m, 1H)}, 6.90 {d, / = 7.9 Hz, 1H), 6.80 (dd, /= 7.9, 1.8 Hz, 1H), 6.70(d, /
= 1.6 Hz, 1H), 6.18 {d, J = 1.8 Hz, 1H), 4.49 (s, 2H), 3.83 (s, 2H), 3.58 (s, 3H}; ESI m/z 319 [M + H]".

Preparation of {R}-4-benzyl-8-(3,5-dimethylisoxazol-4-yl}-3-methyl-3,4-dihydroquinoxalin-2{14)-
one {Example Compound 174}
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Exampie 174

[0351]  Step 1:4-Bromo-2-flucro-1-nitrobenzene {0.50 g, 2.3 mmol), {R)-methyl 2-
{benzylamino)propancate {0.55 g, 2.3 mmol), and potassium carbonate {0.47 g, 3.4 mmol} in ethanol
{8 mL) and water {6 mL) were heated at 85 °C for 10 h then stirred at rt for 8 h. The reaction mixture
was diluted with water and filtered. The pH of the filirate was adjusted to ~4 with 6N aqueous HCl
and the resultant slurry was re-filtered to afford 101 as a sticky orange solid {not weighed; used
directly in the next step).

[0352] Step 2: Using the similar procedure used for Example Compound 156 step 2 on
compound 101 afforded compound 102 as a white solid {430 mg, 39% yield): 'H NMR (500 MHz,
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DMSQ~ds} § 10.57 (br s, 1H), 7.39-7.25 {m, 5H), 6.87~6.66 (m, 3H), 4.60 {d, /= 15.5 Hz, 1H), 4.29 (d, J
= 15.2 Hz, 1H), 3.85 {q, J = 6.9 Hz, 1H), 1.08 {d, J = 6.7 Hz, 3H).

[0383]  Step 3: Using the similar procedure used for Example Compound 156 step 3 on
compound 102 afforded Example Compound 174 as an off-white solid: "H NMR {500 MHz, DMSO-ds)
6 10.53 s, 1H), 7.37-7.32 {m, 4H), 7.26-7.23 (m, 1H), 6.88 (d, /= 7.9 Hz, 1H), 6.66 (dd, /= 7.9, 1.7 Hz,
1H), 6.42 {d, J = 1.5 Hz, 1H}, 4.54 (d, /= 15.6 Hz, 1H), 4.37 (d, J = 15.7 Hz, 1H), 3.98 {g, /= 6.7 Hz, 1H),
2.11 (s, 3H), 1.93 (s, 3H), 1.12 {d, J = 6.7 Hz, 3H); ESI m/z 348 [M + HJ".

Preparation of 1-{cyclopropyimethyl}-6-{3,5-dimethylisoxazol-4-yi)-1H-imidazo[4,5-b]pyridin-
2(3H)-one {Example Compound 118} and 1-{cyclopropylmethyi}-6-{3,5-dimathylisoxazol-4-yi}-N-
ethyl-1H-imidazol4,5-blpyridin-2-amine {Example Compound 131)
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[0354]  Step 1: To a stirred solution of 26 (2.00 g, 10.6 mmol) in dry CH,Cl; (50 ml) was
added glacial acetic acid (0.61 mi, 10.8 mmol) and cyclo'propanecarboxa!dehyde {0.81mi, 12.3
mmol). The solution was stirred at room temperature for 1 h and was cooled to 0 °C. Sodium
borohydride (1.21 g, 31.8 mmol) was added carefully and the reaction was allowed to warm to room
temparature. After stirring at ambient temperature for 15 h, saturated aq. NaHCO; {20 mL) was
added to basify and then the mixture was extracted with CH,Cl, {2 x 100 mL). The combined
methylene chloride layers were dried over Na,50,, filtered and the filtrate was concentrated to a
brown residue. Tha residue was diluted with CH,Cl; {20 mL), the solution was loaded onto silica gel
(120 g) and eluted with 0~70% ethy! acetate in hexanes to afford 103 (330 mg, 13%) as a yellow
solid: 'H NMR {500 MHz, CDCL) 8 7.62 {d, /= 2.0 Hz, 1H), 6.83 {d, /= 1.5 Hz, 1H), 4.17 (br 5, 2H), 3.39
{brs, 1H), 2.90{d, f = 5.0 Hz, 1H), 2.88 (d, J= 5.0 Hz, 1H), 1.19-1.07 {m, 1H), 0.63-0.56 {m, 2H), 0.27~
0.22 {m, 2H).

[0355]  Step 2: To a mixture of 303 (300 mg, 1.24 mmol} and 2 {415 mg, 1.86 mmel} in 1,4-
dioxane {10 mL} and water (2.5 mL) was added potassium carbonate {343 mg, 2.48 mmol} and
tetrakis(triphenylphosphinelpalladium(0) {76 mg, 0.062 mmol). The reaction was stirred and heated

at 90 °C for 17 h. The mixture was diluted with methano! (20 mL) and silica gel {10 g) was added.
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The suspension was concentrated to dryness and the resulting powder was loaded onto silica gel (80
g) and eluted with 0-80% ethyl acetate in hexanes. The clean product was concentrated to give 104
(312 mg, 97%) as a yellow solid: *H NMR (500 MHz, CDCly) § 7.48 {d, /= 1.5 Hz, 1H), 6.61{d, /= 1.5
Hz, 1H), 4.27 {brs, 2H), 3.39 (br 5, 1H), 2.92 {t, J = 6.0 Hz, 2H), 2.38 {5, 3H), 2.24 (s, 3H}, 1.18-1.08 (m,
1H}, 0.63~0.56 {m, 2H), 0.28-0.22 (m, 2H).

[0356] Step 3: To a solution of 104 (310 mg, 1.20 mmol), a catalytic amount of DMAP and
1,4-dioxane {4 mL) in a pressure tube was added 1,1'-carhonyldiimidazole (390 mg, 2.40 mmol). The
tube was sealed and heated to 80 “C for 2 h. The reaction mixture was diluted with methano! (20
mb) and silica gel (10 g) was added. The suspension was concentrated 1o dryness and the resulting
powder was loaded onto silica gel {40 g) and eluted with 0-80% ethyl acetate in hexanes. The clean
product was concentrated to give 1-{cyclopropyimethyl)-6-{3,5-dimethylisoxazol-4-yl)-1H-
imidazo[4,5-b]pyridin-2(3H)-one (275 mg, 81%) as a yellow solid. A 50 mg sample was then purified
by reverse phase HPLC on a Polaris Cyg column eluting with 10-90% CHaCN in H,0 and the clean
fractions were frozen and lyophifized to give Example Compound 118 (37 mg) as a white solid: 'H
NMR (500 MHz, CD,0D} 86 7.90{d, /= 1.5 Hz, 1H}, 7.50 {d, /= 1.5 Hz, 1H}, 3.81 {d, /= 7.0 Hz, 2H), 2.42
(s, 3H), 2.26 {5, 3H), 1.31=1.20 (m, 1H), 0.60-0.53 (m, 2H), 0.44~0.38 {m, 2H); ESI m/z 285 [M + H]".

{03571  Step 4: A solution of Example Compound 118 (220 mg, 0.774 mmol) in
phosphorus(V) oxychloride {3 ml) was placed in a sealed tube and heated at 110 °C for 6 h. The
solvent was removed i vacuo and a saturated ag. NaHCQ; solution (5 ml) was added. The mixture
was extracted with ethyl acetate {2 x 20 mL} and the combinad extracts were dried over Na,SO,,
filtered and the filtrate was concentrated. THF (5 mL) and 2.0 M ethylamine solution in THF {6 mL,
12.0 mmol) were then added and the reaction was heated at 70 °C for 17 h. The reaction was
concentrated to dryness and the residue diluted with CH;Ch {5 mi}. The resulting solution was
loaded onto sitica gel {40 g) and eluted with 0-80% ethyl acetate in hexanes. The clean product was
then purified by reverse phase HPLC on a Polaris column eluting with 20-90% CH,CN in H,0 and the
clean fractions were frozen and lyophilized to give Example Compound 131 (91 mg, 38%} as a white
solid: *H NMR (500 MHz, CDCly) 6 7.93 {(d, J = 2.0 Hz, 1H), 7.48 (d, J = 1.5 Hz, 1H), 3.98 (d, J= 6.5 Hz,
2H), 3.57 {q, J = 7.0 Hz, 2H), 2.42 (s, 3H), 2.26 {s, 3H), 1.30 {t, J = 7.0 Hz, 3H), 1.29-1.19 {m, 1H), 0.59~
0.52 {m, 2H), 0.45-0.39 {m, 2H); ESI m/z 312 [M + H]".
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Preparation of 4-(1-{cyclohexyimethyl)-2-methyl-1H-imidaze]4,5-b]pyridin-6-yi}-3,5-
dimethylisoxazole (Example Cornpound 191), 4-{1-{cyciopaentylmethyl)-2-methyl-1H-imidazol4,5-
blpyridin-6-yi}-3,5-dimethylisoxazole {Example Compound 192) and 4-{1-{cyclobutylmethyl}-2-
methyl-1M-imidazo{4,5-blpyridin-6-yi}-3,5-dimethylisoxazole {Example Compound 193)

R-CHO
ACOH, NaBH,, CH,CY,

PUPPRy)s NasCOz  HpNT N

dioxane/H0, 98 °C P
186a: R= $-
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[0358]  Step 1: A mixture of 2,3-diamino-5-bromopyridine {10.0 g, 0.053 mol)},
cyclohexanecarboxaldehyde (6.08 g, 0.054 mol) and glacial acetic acid {3.05 ml) in dry CH,Cl; {250
i) was stirred for 1.5 h at room temperature. Sodium borohydride (6.06 g, 0.15% mol} was added
portionwise over 20 min and the mixture was stirred for 17 h at room temperature. Saturated aq.
NaHCO, was added until the mixture reached pH 8 {70 ml) and the agueous layer extracted with
CH,Cl, (100 mL}. The combined CH,Cl; layers were combined, washed with water {500 mL}, dried
over Na,S0,, filtered and concentrated. The brown solid was taken up in methanol {100 mL} and
silica gel {40 g) was added. The suspension was concentrated to dryness and the material was
purified by chromatography (silica gel, 0~50% EtOAc/hexane then 0-10% EtOAc/CH;Cly) to afford
105a (1.30 g, 9%) as a brown-gray solid: 'H NMR {500 MHz, CDCl3) § 7.60 (d, J = 2.0 Hz, 1H), 6.85(d, J
= 2.0 Hz, 1H), 4.11 {br s, 2H), 3.28 {br 5, 1H), 2.88 (d, J = 5.0 Hz, 2H}, 1.88~1.64 {m, 4H), 1.70-1.52 (m,
1H), 1.38-1.15 {m, 4H), 1.10-0.96 {m, 2H).

{0356]  105b was prepared starting with cyclopentanecarbaldehyde (14% vield; brown-
gray solid): ' NMR {500 MHz, CDCl;) § 7.60 (d, J = 2.0 Hz, 1H), 6.86 (d, J = 2.0 Hz, 1H), 4.14 {br s, 2H),
3.28 {brs, 1H), 2.99~2.93 {m, 2H), 2.23~2.11 {m, 1H), 1.88~1.71 {m, 2H), 1.70-1.53 {m, 44}, 1.32-
1.23 {m, 2H}.

[0360]  105c was prepared starting with cyclobutanecarbaldehyde (15% vield; brown-gray
solid): *H NMR {500 MHz, CDCls) § 7.61 (d, J = 2.0 Hz, 1H), 6.86 (d, J = 2.0 Hz, 1H), 4.12 {br s, 2H), 3.14
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{br s, 1H}, 3.09-3.02 {m, 2H}, 2.67~2.52 {m, 1H), 2.18-2.11 (m, 2H}, 2.07-1.86 (m, 2H], L.80-1.71 {m,
2H). _

[0361] Step 2: To a mixture of 10583 {500 mg, 1.76 mmol), 3,5~-dimethyi-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl}isoxazole {583 mg, 2.64 mmol), potassium carbonate (487 mg,
3.52 mmol), water (4 mL) and 1,4-dioxane {16 ml) was added tetrakis{triphenylphosphina)pslladium
{0) and the mixture was heated to 90 °C for 17 h. The two phase mixture was diluted with methanol
{20 mL) and silica gel was added. Afier concentrating to dryness the material was purified by
chromatography {silica gel, 0-80% EtOAc/hexane) to afford 306a (551 mg, 99%) as a brown solid: H
NMR (500 MiHz, CDCLY 6 7,47 {d, /= 2.0 Hz, 1H), 6.62 {d, J = 2.0 Hz, 11}, 4.25 (br s, 2H), 3.34 {br s,
1H), 2.92 (1, J = 6.0 Hz, 2H), 2.38 (5, 3H), 2.25 (s, 3H), 1.88-1.67 {m, 4H), 1.67~1.56 (m, 1H), 1.33~1.19
{m, 4H), 1.10-0.96 {m, 2H).

[0362]  106b was prepared starting with 105b (96% yield; brown-gray solid): 'H NMR {500
MHz, CDCly) 6 7.47 (d, J = 1.5 Hz, 1H), 6.64 {d, J = 1.5 Hz, 1H), 4.25 {br 5, 2H), 3.28 (br s, 1H), 2.89 {t,J
= 6.0 Hz, 1H), 2.38 {s, 3H), 2.24 (s, 3H}, 2.24-2.17 {m, 1H), 1.90-1.81 (m, 2H}, 1.72-1.55 {m, 4H},
1.38-1.22 {m, 2H).

[0363]  106¢ was prepared starting with 105¢ (95% yield; brown-gray solid): 'H NMR {500
MHz, CDCly) § 7.65 (d, /= 1.5 Hz, 1H), 6.64 (d, J = 2.0 Hz, 1H), 4.26 {br s, 2H), 3.18 {br s, 1H), 3.09 {t,J
= 6.0 Hz, 1H), 2.67-2.58 {m, 1H), 2.20-2.12 {m, 2H), 2.02~1.86 (m, 2H), 1.82~1.72 {m, 2H).

{0364]  Step 3: A solution of 106z (100 mg, C.33 mmol), triethylorthoacetate {5 mb} and
glacial acetic acid (0.10 mL) was heated in a sealed tube for 24 hours at 83 °C. The mixture was
evaporated to dryness and methanol {10 mL}, saturated aq. NaHCO; {5 m!} and silica gel (10 g) were
added. After concenirating to dryness the resuiting powder was loaded onto silica gel and eluted
with 0~5% methano! in methylene chlaride. The clean product was then purified by reverse phase
HPLC on a Polaris column eluting with 10-90% CH,CN in H,0 and the clean fractions were frozen and
lvophilized to give Example Compound 191 {56 mg, 52%) as a white solid: *H NMR (500 MHz,
CDsOD) &6 8.30 (d, J = 1.5 Hz, 1H), 7.96 (d, J = 2.0 Hz, 1H), 4.14 {d, J = 7.5 Hz, 2H), 2.69 (s, 3H), 2.44 {s,
3H), 2.28 (s, 3H), 1.95-1.82 {m, 1H), 1.76-1.50 {m, 5H}, 1.29~1.07 {m, 5H); ESI m/z 325 [M + H]".

{0383]  Starting with 106b, Example Compound 192 (31 mg, 29%) was prepared as a
white solid: 'H NMR (500 MHz, CDs0D) § 8.30 {d, 1= 2.0 Hz, 1H), 7.98 (d, /= 2.0 Hz, 1H), 4.26 {d, J =
8.0 Hz, 2H), 2.71 {5, 3H), 2.49-2.38 (m, 1H), 2.44 (5, 3H), 2.28 {5, 3H), 1.80-1.68 (m, 4H), 1.66-1.57
{m, 2H), 1.40-1.27 (m, 2H); ESt m/z 311 [M + HT".

[0366]  Starting with 108¢, Example Compound 193 {33 mg, 30%) was prepared as a white
solid: H NMR {500 MHz, CD;0D) § 8.30 {d,J=1.5Hz, 1H), 8.00{d, J= 1.5 Hz, 1H), 4.33 (d, S = 7.0 Mz,
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2H), 2.92-2.80 {m, 1H}, 2.70 (s, 3H), 2.45 (s, 3H), 2.28 (s, 3H), 2.10-1.98 (m, 2H), 1.96-1.81 {m, 4H);
ESI m/z 297 (M + HY'.

Preparation of 1—(cyc§opentylmethy!)-6-(3,5-dimethyiiscxazo!~4—y§)—1H—imidam{4,5»5}}pyridin—
2{38H}-one {Example Compound 202} and i-{eyclobutyimethyl}-6-(3,5-dimethylisoxazol-4-yi}-1H-
imidazol4,5-blpyridin-2(3H}-one {Example Compound 203)

N Rew SN N
H X \ . Y =N
R _-,'%\;\N___;i:e\;\ ,._5-.3 (:?I, 1,4-d10xane“; Ny f‘an;»'f:“
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[0367] A solution of 106k (1.30 g, 4.54 mmol), 1,1-carbonyldiimidazole (1.47 g} and N,N-
dimethylaminopyridine {5 mg} in 1,4-dioxane {16 mL} was heated at 80 °C for 2 h and cooled to room
temperatyre. To the mixture was added silica gel {10 g) and methanol (20 mL) and the suspension
was concentrated to a dry powder. This material was loaded onto silica gel {80 g) and eluted with 0-
90% ethyl acetate in hexanes to give 1.08 g {76%) of Example Compound 202 as a yellow solid. A
100 mg sample of the product was then purified by reverse phase HPLC on a Polaris column eluting
with 10-90% CH3CN in H,0 and the clean fractions were frozen and lyophilized to give Example
Compound 202 as a white solid: TH NMR (500 MHz, CD30D) 6§ 7.90(d, J= 1.5 Hz, 1H), 7.47 (d, /= 2.0
Hz, 1H), 3.86 {d, J= 7.5 Hz, 2H), 2.52-2.38 (m, 1H}, 2.41 (5, 3H)}, 2.25 (5, 3H), 1.78~1.68 (m, 4H}, 1.60~
1.52 {m, 2H}, 1.41-1.30 (m, 2H); EStm/z 313 [M + H]".

[0368]  Starting with 106¢, Example Compound 203 (76% vield, white solid} was
synthesized in a similar procedure as Example Compound 202: 'H NMR (500 MHz, CD.0D) § 7.89 (d,

= 1.5 Hz, 1H}, 7.46 {d, J = 2.0 Hz, 1H), 3.94 {d, J = 7.0 Hz, 2H), 2.86-2.77 (m, 1H), 2.41 {5, 3H}, 2.25 {s,
3H), 2.08~1.98 (m, 2H), 1.94-1.80 {m, 4H); ESI m/z 299 [M + H]".

Preparation of 4-{1-{cyclopentylmethyi}-6-{3,5-dimethylisoxazol-4-yi)-1H-imidazel4,5-bipyridin-2-
ylimorpholine (Example Compound 208) and 4-(2-{azetidin-1-yi}-1-{cyclopentylimethyl}-14-
imidazol4,5-blpyridin-6-y1}-3,5-dimethylisoxazele {Example Compound 208}
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[0369] A solution of Example Compound 202 (175 mg, 0.56 mmol) and phosphorus(V)
oxychioride {4 mL} was heated to 110 °C for 17 h. The reaction was concentrated in vacuo and
saturated aq. NaHCO3 (5 mL) and ethyl acetate {20 mL} were added. The ethyl acetate layer was
separated, dried over Na,SO,, filtered and the filtrate was concentrated to a dark yellow solid. The
solid was dissolved in THF {5 mL) and morpholine {732 mg, 8.40 mmol) was added. The stirred
solution was heated to 70 °C for 17 h. To the cooled mixiure was added silica gel {5 g) and methanol
{20 mL) and the suspension was concentrated to a dry powder. This material was loaded onto silica
gel (40 g) and eluted with G~3% methanol in methylene chioride to give 143 mg (67%) of product as
an off-white solid. The product sample was then purified by reverse phase HPLC on a Polaris column
eluting with 10-80% CH,CN in H,0 and the clean fractions were frozen and lyophilized to give
Example Compound 208 as a white solid: *H NMR {500 MHz, CD,0D) 6 8.17 (d, J = 1.5 Hz, 1H), 7.81
(d, J= 2.0 Hz, 1H), 4.14 (d, J = 7.5 Hz, 2H), 3.87 {t, J = 5.0 Hz, 4H), 3.41 {t, } = 5.0 Hz, 4H), 2.58-2.49
(m, 1H), 2.43 (s, 3H), 2.27 {s, 3H), 1.75-1.66 (m, 2H), 1.62-1.50 {m, 4H), 1.30~1.39 (m, 2H). ESI m/z
382 [M+H]".

{0370] Example Compound 208 was synthesized using a similar procedure as was used
for Example Compound 208; Example Compound 209 was collected as a white solid {166 mg, 84%):
11 NMR (500 MHz, CD;0D) 8 8.00 (d, J = 1.5 Hz, 1H), 7.59 (d, J = 1.5 Hz, 1H), 4.42-4.37 {m, 4H), 4.01
(d, J = 8.0 Hz, 2H), 2.57-2.44 (m, 2H), 2.50-2.41 {m, 1H), 2.41 (s, 3H), 2.25 {s, 3H), 1.76-1.51 {m, 6H),
1.32~1.22 {m, 2H). ESIm/z 352 [M + HY'.

Preparation of 4-{i-{cyclobutylmethyl}-6-{3,5-dimsethylisoxazol-4-yl}-1H-imidazof4,5-bipyridin-2-
vimorpholine {(Example 210) and 4-{2-{azetidin-1-yi}-1-{cyclobutyimethyl)-1H-imidazo]4,5-
blpyridin-6-y1}-3,5-dimethylisoxazole {(Example 211}
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f0371] Example 210 and Example 211 were synthesized using a similar procedure as was
used for Example 208.

[0372] Example 210 collected as white solid {176 mg, 82% yield}: 'H NMR (500 MHz,
CD;0D) 6 8.16{d, J= 1.5 Hz, 1H), 7.80(d, S = 2.0 Hz, 1H), 4.24 (d,J=7.0Hz, 2H), 3.88 {t, J= 5.0 Hz,
4H), 3.41 (t, ] = 5.0 Hz, 4H), 2.93-2.82 {m, 1H), 2.43 (s, 3H), 2.27 (s, 3H), 1.98-1.91 {m, 2H), 1.90~1.76
(m, 4H). ESIm/z 368 [M + HY".

[0373] Example 211 collected as white solid (180 mg, 91% yield): *H NMR {500 MHz,
CD;0D) § 7.99(d, = 2.0 Hz, 1H), 7.61 (d, / = 2.0 Hz, 1H), 4.38 (m, 4H), 4.10 (d, / = 7.0 Hz, 2H), 2.88~
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2.79{m, 1H), 2.57-2.48 {(m, 2H}, 2,41 (s, 3H}, 2.25 {5, 3H), 2.04~1.95 {m, 2H), 1.95-1.78 {m, 4H)}. ESI
m/z 338 [M + HJ".

Preparation of 1-{cyclopentyimethyl}-6-(3,5-dimethylisoxazal-4-yi}-N-{tetrahydro-2H-pyran-4-yl}-
1H-imidazol4,5-blpyridin-2-amine {Example 222}

. - h
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NN ./ & :
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Example 202 propionitrile Example 222

{0374] A solution of Example 202 (175 mg, 0.56 mmol} and phosphorus (V) oxychloride (4
ml} was heated to 110 °C for 17 h. The reaction was concentrated in vacuo and saturated ag.
NaHCO3 (5 ml) and ethyl acetate (20 mL) were added. The ethyl acetate layer was separated, dried
over Na,50,, filtered and the filtrate was concentrated to a dark yellow solid. The solid was
dissolvad in propionitrile {5 mL) and 4-aminotetrahydropyran {283 mg, 28.0 mmol) was added. The
stirred solution was heated to 180 °C in a microwave reactor for 6 h. To the cooled mixture was
added silica gel {10 g) and methano! {20 ml} and the suspension was concentrated to a dry powder.
This material was loaded onto silica gel (40 g) and eluted with 0-3% methanol in methylene chioride
to give a yellow solid. The material was then purified by reverse phase HPLC on a Polaris column
eluting with 10~90% CH3CN in H,0 and the clean fractions were frozen and lyophilized to give
Example 222 {70 mg, 31%) as a white solid: *H NMR {500 MHz, CD;0D) 6 7.94 (d, J = 1.5 Hz, 1H),
7.50{d, /= 2.0 Hz, 1H), 4.17-4.05 {m, 1H), 4.05 {d, J = 8.0 Hz, 2H}, 4.02~-3.97 {m, 2H}, 3.57 {t,J=
11.75 Mz, 2H), 2.44-2.36 {m, 1H), 2.41 {s, 3H)}, 2.25 {5, 3H), 2.08-2.00 {m, 2H}, 1.78-1.64 {m, 6H),
1.62-1.54 (m, 2H), 1.38-1.25 (m, 2H). ESIm/z 396 [M + H]".

Preparation of 2-{cyclobutylmethyl}-8-{3,5-dimethylisoxazel-4-yi}-N-{tetrahydro-2H-pyran-4-yi)-
14-imidazo]d,5-b]pyridin-2-amine {Example Compound 223)
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{0375]  Example Compound 223 was synthesized using a similar procedure as was used
for Example Compound 222. Example Compound 223 collected as white solid (45 mg, 20% yield):
*H NMR (500 MHz, CD;0D) 5 7.93 (d, J = 2.0 Hz, 1H), 7.52 {d, J = 2.0 Hz, 1H), 4.17-4.05 (im, 1H), 4.10
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(d, ) = 7.5 Hz, 2H), 4.03-3.97 {m, 2H), 3.56 {t, J = 11.75 Hz, 2H), 2.86-2.78 {m, 1H), 2.41 (s, 3H), 2.25
{s, 3H), 2.08~1.92 {m, 8H}, 1.75-1.64 {m, 2H). £SI m/z 382 M + H]".

Preparation of 4-{1L-henzyl-7-methoxy-2-{trifluoromethyl}-1H-benzofd]imidazol-6-yi}-3,5-
dimeathylisoxazole (Example Compound 241}
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[0376]  Step 1: To a solution of 107 (136 mg, 0.627 mmol} in THF {6 mL} was added di-tert-
butyl dicarbonate {137 mg, 0.627 mmol) and the reaction was stirred at rt for 16 h. The reaction was
then concentrated and the residue was purified by chromatography (silica gel, 0-25% ethyl
acetate/hexanes) to afford an off-white solid which was dissolvad in CHCl; {3 mL), benzaldehyde in
CH,Cl, {2 mL) was added followed by AcOH {2 drops}. The reaction was stirred at rt for 1 h and
NaBH{OAc) { 283 mg, 1.34 mmol) was added. The reaction was then stirred at rt for 16 h. The
reaction was quenched with saturated NaHCO; and extracted with CHCh (2 x 50 mL). The
combinad organics were dried with Na,S0O,, filtered and concentrated. The residue was purified by
chromatography {silica gel, 0~30% ethyl acetate/hexanes) to afford 108 {97 mg, 38%) as an off-white
solid: 'H NMR {300 MHz, DMSO-dg) 6 8.43 (s, 1H), 7.32~7.26 (m, 4H), 7.23-7.00 (m, 1H), 6.95 (s, 2H),
4.87 (t,J= 6.9 Hz, 1H), 431 {d, J = 6.9 Hz, 2H), 3.64 (s, 3H}, 1.42 (s, 9H).

[0377]  Step 2: To a solution of 108 (135 mg, 0.332 mmol} in CHCL (5 mL) at 0 °Cwas
added TFA (0.51 mL, 6.63 mmol) and the reaction was warmed to room temperature and stirred for
16 h. The reaction was then concentrated to afford 109 (114 mg, 90%): ESI m/z 385 [M + H}".

[6378]  Step 3:Using the procedure used in General Procedure B step 1 starting with
compound 109 {114 mg, 0.296 mmol) afforded Example Compound 241 (45 mg, 38%) as an off
white solid: *H NMR {300 MHz, DMSO—d,) 6 7.72 (d, J = 8.4 Hz, 1H}, 7.36-7.26 (m, 4H), 7.03~7.00
{m, 2H), 5.81 {s, 2H}, 3.13 {5, 3K}, 2.27 {3, 3H}, 2.09 (s, 3H); ESI m/z 402 [M + HJ'.
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Preparation of 1-benzyl-6-{3,5-dimethylisoxazol-4-yi}-1H-benzo[dlimidazole-2-carboximidamide
{Example Compound 243) and 1-benzyl-6-(3,5-dimethylisoxazol-4-yi)-1H-benzold]imidazole-2-
carboxamide {Example Compound 244)

aNte
N I |
. '\gﬁi-':i-'-\‘\ LSRN .
A ST e e NH
[-;‘\ i\[ : e A LN k. Her i o
N . { Ry = \',,.:{_)\‘ (:33C/\\‘-')/ it
t -'-;%-““\Nr*"' PAPPIE):, KoCO, Wi S HORe v B
s e i d-dioxane, Hy0, 80°C g e Ty
HNT BN
0 119

Exnmple 243 Example 244

{0379]  Step 1: Toa solution of 20 (3.00 g, 10.8 mmol) in 1,4-dioxane (60 mL) and water (6
ml) was added 3,5-dimethyl-4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)isoxazole {2.90 g, 13.0
mmol), tetrakis{triphenylphosphine)paliadium{0} {624 mg, 0.54 mmol) and potassium carbonate
(2.98 g, 21.6 mmaol}. The reaction mixture was purged with nitrogen and heated at 90 °C for 18 h.
The mixture was cooled to room temperature, concentrated and purified by chromatography (silica
gel, 0~20% ethy! acetate in hexanes) to afford 110 (3.18 g, 99%) as a yellow solid: *H NMR (500 MHz,
CDCly) 6 7.38 (d, J = 8.3 Hz, 2H), 7.34 (t, ) = 7.3 Hz, 2H), 7.28 {t, /= 7.1 Hz, 1H), 6.78 (d, /= 7.8 Hz, 1H),
6.55 (dd, J= 1.8, 7.7 Hz, 1H), 6.43 (d, J = 1.8 Hz, 1H), 4.35 (s, 2H), 3.88 (s, 1H), 3.42 {5, 2H), 2.23 (s,
3H), 2.11 (s, 3H); ESIm/z 294 [M + H]".

16380]  Step 1: To a solution of 118 {100 mg, 0.34 mmol) in acetic acid {2 mi) was added
methyl 2,2,2-trichloroacetimidate (66 mg, 0.38 mmol) at room temperature. The reaction mixture
was stirred at room temperature for 1 h and then water was added. The precipitate formed was
collected by filtration, the filter cake was washed with water, and dried under vacuum at 40 °Cto
afford 311 {110 mg, 77%) as an off-white solid: "H NMR (300 MHz, DMSO-dg) § 7.93 {dd, /= 0.4, 8.4
Hz, 1H), 7.40~7.25 (m, 4H), 7.18-7.11 (m, 3H}, 5.96 {s, 2H), 2.21 (s, 3H), 2.03 {s, 3H); ESI m/2 422 [M +
HY'.

[0381]  Step 2: To a solution of 111 {100 mg, 0.238 mmol) in ethanol (1 mL) was added
concentrated ammonium hydroxide (1 mb}). The reaction mixture was heated at 120 °Cfor L h. The
mixture was cooled to room temperature and concentrated. The residue was purified by
chromatography (silica gel, 0~-100% ethyl acetate in hexanes then to 20% methanol in ethyl acetate)
followed by reverse phase HPLC on a Polaris Cyp column eluting with 10-80% CH;CN in H,0 to afford

Example Compound 243 (21 mg, 25%) and Example Compound 244 (29 mg, 35%) as an off-white
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solids. Example Compound 243: 'H NMR (500 MHz, DMSO-dg) § 7.77 {d, J = 8.3 Hz, 1H), 7.49 {s, 1H),
7.36 (s, 1H), 7.33-7.19 {m, 6H), 6.58 (s, 2H), 6.27 {5, 2H), 2.32 (s, 3H), 2.15 (s, 3H}; ES! rn/z 346 [M +
HI*; Example Compound 244: H NMR (500 MHz, DMSO-d) 8 8.38 (s, 1H), 7.92 (s, 1H), 7.82 (d, J =
8.5 Hz, 1H}, 7.63 (d, J = 1.0 He, 1H), 7.33-7.28 {m, 5H), 7.27-7.22 {m, 1H}, 6.02 {s, 2H), 2.35 (s, 3H),
2.18 (s, 3R); ES! m/z 347 [M + H)".

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yi)-N-{pyridin-3-yi}-1H-benzo]d]imidazol-2-
amine {Example Compound 248}

L. Pyricin-daming, p-TsOReH0

NMP, microwave, 190 °C

Exawple 243

[0382]  Stepi: A solution of 81 (500 mg, 1.57 mmol) and phosphorus{V} oxychloride {2 ml)
was heated to 100 °C for 17 h. The reaction was concentrated in vacuo and saturated ag. NaHCO;3 (5
mL} and ethy! acetate (20 mL) were added. The ethy] acelate layer was separated, dried over
Na,S0,, filtered and concentrated. The residue was purified by chromatography {silica gel, 0-30%
ethyl acetate in hexanes) o afford 112 (415 mg, 78%) as a light brown oil: ESI m/z 338 {M + HJ",

fo383]  Step 2: A mixture of 112 {20 mg, 0.06 mmol), pyridin-3-amine {28 mg, 0.30 mmol)
and p-TsOHeH,Q (22 mg, 0.12 mmol} in NMP was heated at 190 °C in a microwave reactor for 2 h.
The mixture was concentrated, and the residue was purified by chromatograghy {silica gel, 0~100%
ethyl acetate in hexanes) to afford Example Compound 248 as an light brown ofl: E51 m/z 396 [M +
HY".

Preparation of 3-{1-benzyl-1H-benzoldlimidazol-6-yl}-4-ethyi-14-1,2,4-triazol-5{4H}-one {Example
Compound 249)

e‘-».

\\ 1\(~. .,‘\ 0O NHQ‘NHE‘}‘;:-O
le\ PR . SUUUIURIVOTUTOpT. o
§ 1 "‘j Ok, E1OH
N \,\:i-f,‘f-“"
133

-y Q u H
N 2o "‘N"N AN
S PR
NS g H o
115 Example 249
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{0384] Stepi: A solution of 113 (1.20 g, 4.51 mmol) and hydrazine monohydrate {3.27 ml,
67.65 mmol} in EtOH {20 mL) was heated to reflux for 16 h. The mixture was cooled to rt, the
precipitate was collected by filtration, the filter cake was dried to afford 114 {1.02 g, 85%) as an off-
white solid: "H NMR (300 MHz, DMSO-dg) § 9.74 (s, 1H}, 8.54 {s, 1H), 8.07 (s, 1H), 7.73-7.67 (m, 2H),
7.38-7.26 (m, 5H), 5.54 (s, 2H), 4.47 (s, 2H).

{0385]

2.26 mmol) in THF was stirred at rt for 5 h. The mixture was filtered, the filter cake was washed with

Step 2: A suspension of 114 {500 mg, 1.88 mmol) and ethylisocyanate (160 mg,

ethyl acetate, and dried to afford 115 {610 mg, 96%) as a white solid: *H NMR (300 MHz, DMSO-ds) §
10.09 (s, 1H), 8.57 (s, 1H), 8.14 (s, 1H}, 7.81-7.79 {m, 2H), 7.72 {d, J = 8.4 Hz, 1H), 7.38-7.28 {m, SH),
6.47 (t,J = 5.4 Hz, 1H), 5.55 (s, 2H), 3.09-3.00 (m, 2H), 1.00 {t,J = 7.2 Hz, 3H).

[038s]
reffux for 16 h. The mixture was adjusted to pH 8 by 2 N HCI, and then was extracted with CH,Ch, (3 »

Step 3: A suspension of 115 {337 mg, 1.0 mmol} in 3 N NaOH (5 mL) was heated to

50 mi}. The combined organic layers were dried over Na,SQ,, filtered and concentrated, The residue

was triturated with EtOAc/CH,Cl, to afford Example Compound 249 as an off-white solid: 'H NMR
(300 MHz, DMSO-dg) 6 11.85 (s, 1H), 8.59 (s, 1H), 7.81~7.76 {(m, 2H), 7.43 {dd, /= 8.1, 1.5 Hz, 1H),
7.35-7.28{m, 5H), 5.58 (s, 2H), 3.63 (g, J = 7.2, Hz 2H), 0.98 (t, J = 7.2 Hz, 3H); ESI m/z 320 [M + H]".

Table 2: Example Compounds

Purity
E Genaral
xample Chemical Name Structure eneral | Characterization HPLC
Compound | procedure (%)
Ny *H NMR (300 MHz,
4 DMSO-de} & 8.29 (s,
| 9-benzyl-2-(3,5- Negf>y  omg \ e_) X (
i is : v 3 Ly 1H}, 7.36-7.28 (m,
1 dimethylisoxaz | Co b4 A 7H),5.38(s,2H), | 96.6
' ol-4-y1)-9H- N etk »5-381s, 2H), :
urin-6-amine PN N ) 2.73 (s, 3H), 2.51 (s,
b ' - ,}" \}: 3H); ESIm/z 321 [M
Nt HyC +HI"
*H NMR (300 MHz,
, DMISO-dg} § 11.32
?;.ben:: I;ﬁr"(s'su i X (s, 1H), 7.40 (d, J =
imeathylisoxaz I e Ry £, 8
= -t B Hz, 1H), 7.34-
ol-4-yl}-1H- O_< U\ ek ‘”{ No general )
2 e N N7 7.25(m, 5 H),7.15 >99
imidazo[4,5- { \K‘ N procedure
: ; Favrf {d, 1= 7.8 Hz, 1H)
| blpyridin-2(31)- Nergne” P T
Jeyridin { O 5.03 (s, 2H), 2.47 (s
one gt 3H), 2.28 (s, 3H); ESI
mfz 321 [M+HY.
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i Purity -
E G
xample Chemical Name Structura eneral Characterization HPLC
Compound procadure %)
D,
*HUNMR {300 MHz,
DMSO-dg} & 11.76
1-benzyl-5-(3,5- 2 !
. . {5, 1H}, 7.44 {d, I =
dimethylisoxaz )
olAyl)-H y 78, 1H), 7.36-
Ay H- No genera
3 heliAduid OB {509 (m,SH),7.11 | >99
imidazol4,5- procedure ;
- {d, 1= 7.8 Mz, 1H),
blpyridin-2{3H})- o
5.05 {s, 2H), 2.49 {5,
one
3H), 2.32 (5, 3H); ES
m/z321 [M+ HY
" 'H NMR {300 MHz,
4-{3-benzyl-3H- ChCly) 6 8.62 (s,
L imidazo[4,5- 1H), 8.36 (brs, 1H},
4 blpyridin-6-yl}- 3 7.65 (s, 1H),. 7.45 (s, RO
3,5~ 5H), 5.96 {s, 2H},
dimethylisoxaz 2.34 (s, 3H), 2.17 s,
ole 3H); ESI m/z2 305 (M
+ 1"
"1 NMR (300 MHz, |
4-{1-benzyl-1H- CDCl) 8 8.62 (s,
imidazo[4,5- CH TN 1H), 8.36 {brs, 1H),
L o 3 .
idin-6-vi)- o b . 5, - 45
o | Dlpyridingy)- | O X f"<\° | R TR UL IO
3,5- N e N ot 54}, 5.96 (s, 2H},
dimethylisoxaz } \}‘:’ ‘\u"'w“/\ 2.34 (s, 34), 2.17 {5,
ole HC o e S 3H); ESI m/z 305 [M
+HIN
THNMR (500 MHz,
DMSO-dy) 6 7.47-
FTEN 7.42 {m, 3H), 7.40-
3-benzyt543,5- | N4 7.34 {m, 2H), 7.34-
dirnethylisoxaz |, P 7.28 {m, 1H), 7.23
SN N No genearal .
6 ol-4- g {d,}=16Hz 1H), | >99
X procedure
yl}henzoidjoxaz 3 7.121{dd, J=8.2 He,
ol-2{3H)-one 7.7 Hz, 1H), 5.07 {s,
2H}, 2.33 {s, 3H),
2.15 {s, 3H); ESImy/z
321 [M + Hf
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Examol G E U purity |
xample Chemical Name Structure enera Characterization HPLC
Compound procedure (%)
)
THNMR (300 MHz,
COCL) 5 7.95 (s, 1H),
7.37-7. 3H),
1-benzyl-6-{3,5- 7-7.34 (m, 3H)
. . 7.23-7.20 (m, 2H},
dimethylisoxaz 6.46 (d 1= 1.2 H
7 ol-a-y1)-1H- c ABld I=12Hz, | g
i 1H), 6.40(d, 1=1.2
benzo[d]imidaz - N
. Mz, 1H), 5.34 {s, ZH),
ol-4-amine N
2.31(s,3H), 2.16 (s,
3H); ESI MS m/z 319
IM+HP
ST " NMR (300 MHz, |
\ Yoy Wk : .
TR 5 J ] CDCl,} 6 8.15 (s, 1H),
N A
7.43-7.40 (m, 3H),
1-benzyl-5-(3,5- )
i ) 7.23{d,J= 1.2 Hz,
dimethylisoxaz 1H), 7.20-7.17 {m
8 ol-4-yl}-14- o T > 1 852
. 2H)L, 6.839(d, 1=1.2 |
benzoldlimidaz g
. Hz, 1H), 5.69 (s, 2H),
ol-7-amine ‘
2.40 (s, 3H), 2.27 (s,
3H); ESI MS m/z 319
[p o+ HI
" NMR {300 MHz,
BMSO-dg) § 8.27 (s,
iH), 7.40-7.18 (m,
N,1-dibenzyl-6- 10H), 6.62 (d, J = 1.2
{3,5- Hz, 1H), 6.57 (1, I =
g dimethylisoxaz e 6.0 Hz, 1M), 5.97 (d, 599
ol-4-yl-1H- J=1.2 Hz, 1H), 5.41
benzofdlimidaz {s,2H),4.48(d, 1=
ol-4-amine 8.0 Hz, 2H}, 2.12 {5,
3H), 1.94 {s, 3H); ES!
M5 m/2 409 [M +
HI".
'H NMR (300 MHz,
1-benzyl-6-(3,5- DMSO-de) 6 11.81
dimethylisoxaz S 7{& {5, 1H),7.50(d, I =
10 05‘4~Y!)"1H- ‘:,B":::;‘:_. /7;-_{;3{;"\_\;._\“:€;} No genara§ 2.1 Hz, 1H), 7.44- >89
imidazo[4,5- %N . ,.J»I“, ,\N procedure 7.25 {r, 6H), 5.05
blpyridin2(3H)- {o== 1 ‘E.,.H._ (s, 2H}, 2.34 {s, 3H},
one N7 ovw 2.16 {3, 3H); MM
m/z321 [M+ HI".
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Example General . Purlty
Chemical Name Structure Characterization HBLC
Compound procedure (2%}
TH NMR (300 MHz,
CDCI) 8 8.43 (s,
P ] .94 =8,
Lhenzyh-7-(3.5- U, l\ BaC o l:z) ZHQ):)",ST:{;;J.:&QZ
dimethylisoxaz \« K ﬁ B :}‘N No genreral {m, 2H), 7.29-7.27
il oh-4- ¥ ’ ! >99
. . - procedure {m, 14}, 7.21-7.18
y!)qum‘oxaiw (1m, 3H), 7.04 (s, 1H),
2{an)-one 5.51 (s, 2H), 2.16 (s,
3H), 2.02 (s, 3H); £51
m/z332 [M + HI'.
*H NMR {500 MHz,
DMSO-dg} § 7.34-
7.24 {ra, 7H), 6.90
1-ben2yh 7435 | gy {dd, 1 = 7.5,1.0 Hz,
dimethylisoxaz § L Nogeneral | 1H), 6.58 (d, 1= 1.0
12 ol-4-yi)-3,4- - procedure | Hz, 1H}, 5.09 (s, 2H), >39
dihydroguinazo 4.43 (s, 2H), 2.06 {5,
fin-2{1H)-one 3H), 1,89 (s, 3H);
MM m/z 334 [M +
HY'.
'H NMR {500 MHz,
CD,;0D) 5 8.22(d, J
4(t-beazyl-2- O = 1.0 Hz, 1H), 7.78
methyl-1H- N - \
imidazo{4,5- S e (@ 1= 1.0k 11,
13 boyidingyy- | T \”n‘ff-"'\‘:'“""“} b 7:36:7.29(m, 34), - _og
a5, H,C i i\' - CH, 7.20-7.17 {m, 2H),
! : ' 5.56 {s, 2H}, 2.69 {s,
dimethvlisoxaz 3H), 2.36 s, 3H],
ole 2.18 (s, 3H); ESI m/z
319 M+ HI,
*H NMR {500 MHz,
CD;00) §8.03(d, )
A-{3- N = 1.5 Hz, 1H), 7.93
i {cyclopropylime | j}\“ ol L {d,}=1.5Hz, 1H},
- thyl)-2-methyl- B N 4.27(d, 1= 7.0 Hz,

1 4enitro-1H- | HLO —\\N»L :‘{ ). W, . (2H),2.75 {5, 3H), 973
henze[dlimidaz ; T i 2,46 {s, 3H), 2.30 {s,
ol-6-y1)-3,5- AN 3H), 1.38-1.28 {m,
dimethylisoxaz 1H), 0.65-0.60 (m,

ola 2H), 0.51-0.46 {m,
2H). ESEm/z327 (M
+ MY
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Purity
Example Chemical Name : Structure General Characterization HPLC
Compound procedure 6
*H NMR (300 MHz,
DMSO-dg) & 12.11
Lheazyt-6-(3,5- (s, 14), 7.72 {d, § =
d)methyilst?xaz 1.5 Hz, 1H), 7.50 (d,
15 ol-4-y1)-4-nitro- G 1=15Hz, 1H), 7.42- | 985
1“? ) 7.28 {m, 5H), 5.13
benzold]imidaz (s, 2H), 2.35 (s, 3H],
0l-2{3H)-one 2.15 (s, 3H); ES m/z
365 M+ HI'.
*H NMR {500 MHz,
4-amino-1- DMSQO-dg) 6 10.44
banzyl-6-3,5- {s, 1H), 7.36-7.25
16 dimethylisoxaz G {m, S5H), 6.28 (s, 2H), 98.6
ob-4-yl}-1H- 5.04 (s, 2H), 4.95 {s,
benzoldlimidaz | 2H), 2.28 (s, 3H},
ol-2{3H}-one 2.10 {s, 3H}; ESIm/z
335 {M + HY".
"H NMR (300 Mtz
€OCly} § 7.35-7.20
{m, 5H), 6,33 {d, I =
i 1-henwyl-6-3,5- ) 1.5 Hg, 1H), 6.30{d,
dimethylisoxaz { (... Aoty _ ”_;fr_'w. i J= 1.5 Hz, 14}, 5.13
ol-4-yf)-2- ‘ Nl j\\ x ﬁ?{ TR Mogenersl I {5, 2H), 4.68 (g, ) = 99
17 ethosy-1H- h} \1:’: [~ p—o | erocedwe | 6.9z 2H),4.30
benzo[dlimidaz | TR e {br.s, 2H), 230 (s,
ol-4-amine N 3H), 2.16 (s, 3H),
1.49{t, J = 7.2 Hz,
3H); ESEmy/2 363 [t
+HI"
*H NIMR (300 MHz,
COCL) 6 7.84{d, I =
1.5 Hz, 1H), 7.42-
7.35 (m, 3H), 7.16-
Ibenayl-6-(3,5- 7.13 (m, 2H), 7.03
dimethylisoxaz (6 )= 1.5 Hz, 1H),
1g | oreviN-ethyl v 515 (s, 2H), 429 {, | 99
4-nitro-1H- J=5.4 Hz, 1H), 3.78-
banzoldlimidaz

ol-2-amine

3.69 (m, 2H), 2.36
{s, 3H), 2.21 (s, 3H),
1.27 (t, §= 7.5 Hz,
3H); ESEm/z 392 [M
+HT.
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Example General Purity
® Chemical Name Structure ¥ Characterization HPLC
Compound procedurs (%)
T NMR (300 MHz,
DMSO-dg) 6 7.34-
7.20 {m, 5H), 6.62
. J— (t, § = 5.4 Hz, 1H),
1-benzyl-6-(3,5- | O N
di n:’tz!':i !isixaz 3 A HN&- fd‘ 6.30{d, J=1.5 Hz,
h 3 . ¥ T
g ‘ll) " N 1H), 6.21 (d, 3= 1.5
0 ad - om -
19 y b Mz, 1H), 5.19 (s, 2H), | 96.8
athyl-i1H-
benzold]imidaz t 4.83 {s, 2H}, 3.47-
Nzo i 1)
i Nty 3.38 {m, 21), 2.28
ole-2,4-diamine
{s, 3H), 2.11 {s, 3H),
1.22 {t, = 7.2 Hz,
3H); €SEm/z 362 [M
+ H]"
T TH NMR (500 Mz,
methyl 1- MR { .
) - CD,0D) §7.54 (d,
henzyl-6-{3,5- '
. . = 1.5 Hz, 1H}, 7.37-
dimethylisoxaz
ol-A-vi)-2-0x0 7.24 {m, SH), 7.07
[ I f (d,1=15Hz, 1H), | >99
2,3-dibydro-1H-
henzoldjimidaz . 5.44 (s, 2H), 3.97 (5,
' 3H), 2.27 {5, 3H),
cle-4-
carbosylate 2.09 (s, 3H}); EStm/z
i 378 [M+ HY.
"""""" o TH NMR (500 MHz,
1-benzyl-6-{3,5- S
) . CD,0B) 6 7.411{d, ]
dimethylisoxaz o
=1.3 Hz, 14}, 7.37-
ol-4-yl}-2-oxo- 7.24 (m, 5H), 7.00
21 2,3-dihydro-1H- ! ,’é (o1t 1'H) 98.3
£ = a8 0L, 4y,
banzofdlimidaz A TR
. 5.13 (s, 2H), 2.28 {s,
ole-4- HINTTYQ :
. . h 3H), 2.11 (5, 3M); ES4
carboxamide o .
m/z363 M+ HY.
*H NMR (500 MHz,
4- CD,0D} 8 7.37-7.23
{aminomethyl})- {m, 5H}, 6.99{d, 1=
1-benzyl-6-(3,5- 1.4 Hz, 1H), 8.77 {d,
22 dimethvlisoxaz ] J=1,4Hz, 1H),5.10 | 939

ol-4-yl}-1H-
venzol[dlimidaz
ol-2{3H}-one

{s, 2H), 3.93 (s, 2H),

2.27{s, 3H), .10 {5,

3H); ESIm/z 349 [M
+HI"
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Example General Purity |
° Chemical Name Structure Characterization HPLC
Compound procedure 1%)
"""" 'H NMR (300 MHz,
DMSO-dg) 6 111 {d, -
J=1.8Hz, 11), 7.82
{d, } =8.4 Hz, 1H),
5-{3,5- 7.61(d, J=2.7 He,
dimethylisoxaz 1H), 7.43 {5, 1H),
ol-4-yl)-N- N {3 7.25(d, 1= 8.4 Hz,

23 phenyl1H- | Hy( f* \Ef" J;) M - 1H), 7.08(d, 1=8.4 | >89
pyrrolo(3,2- Ry Hz, 1H), 7.07 (g, ) =
blpyridin-3- N‘o-'— | IiiN“ ‘“x\). 7.2 Hz, 1H), 6.85 {d,

arine ‘Ol N & = 7.5 Hz, 2H), 6.60
' {t, 1=7.2 Hz, 1H),
2.48 (s, 3H), 2.28 (s,
3H); ESE M5 m/z 305
[V +HT.
*H NMR {300 MHz,
6-{3,5- DMSO-d;) § 8.21 (d,
dimethylisoxaz 1=0.8Hz, iH}, 7.83
ol-&-yl}-1-{4- {d, J= 0.9 Hz, 1H),
fluorobenzyl}-3- 490-7.351{

24 methyl IVH) N j ig 7 1: 2:‘1, 2:1‘ >99
pyrazolo(4,3- 5.59 (s, 2H), 2.69 {5,
blpyridine 4- 3H}, 2.45 {s, 3H),

oxide 2.27 {s, 3H); ESI MS
m/z 353 [M + H}",

6-(3,5- H NMR {300 MHz,
dimethylisoxaz - DMSO-dg} § 12.0 (s,
ol-4-yl)-1-{4- { 1), 8.07 (s, 1H),
fluorobenzyl)-3- N 7.36-7.31 {m, 2H),

25 methyl-1H- 1 N 7.18-7.13 {m, 2H), 96.2

Hogny

pyrazoloi4,3-
hlpyridin-5{4H}-
one

5.45 {s, 2H), 2.30 (s,
6H), 2.14 (s, 3M); ESI
MSm/z353 [M +
H".
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Exampla . General . Purity
Chemical Name Structure Characterization HRLL
Compound procedure 1%
T NMER (300 MHz,
. DMSO-d,) 6 8.57 (s,
dFpenay3h- | TN 1H), 8.17 {d, J = 8.1
!midazo[4,b- ’ j'.,\ ‘§ . .} Hz IH) 7.44 (d }’_:
26 bipyridin-5-yi}- : s N ‘-.z o gc.-\.ﬁ.ezrai 8.1 Hz, 1H), 7.36- 98
3,5 PTOCERUTE 1 727 (m, 5H), 5.52
. v < . e G L
dimetn:/llso,\az (s, 2H), 2.54 (5, 3H),
o - 2.34 (5, 3H); E5t m/z
305 [M + HT".
""" "I NMR {300 MHz, |
63,5 DMSO-ds) 8 8.23 (s,
el 1H), 7.42 {dd, } =
dimethylisoxaz
ol--4~yi\;—'1-(4w 8.0, 6.0 Hz, 2H},
27 fluorchenzyl)l | o F ¢ 7471dd,)=90,9.0 1o
N e M Hz, 2H), 6.62 s, 1H),
A 5 bl 6.32 (s, 1H), 5.40 (5
benzo{dlimidaz e N s 1 A !
oi-d—a;’nir‘e } . 44, 2.33 (s, 3H),
’ NH, 2.16 {5, 3H); ESI m/z
337 [M + HT'.
- 'H NMR (500 MHz,
DMSO-dg) § 8.22 (s,
1H), 7.43 {dd, 1 =
6-(3,5- 8., 5.5 Hz, 2H),
dimethylisoxaz 7.161{dd, i =8.8,5.5
ob-4-yl)-1-4- o sy | 1 240, 665 (d 1=
MGy BTN .
28 fluorobenzyl)- ;3:0‘;: c,u: 1.0Hz, 1H), 6.09(d, { >89
N-methyl-1H- _ T 1 J=1.0Hz, 1H), 5.85
benzo[dlimidaz {q,]=5.0Hz, 1H),
ol-4-amine  541{s, 2H), 2.83(d,

J=5.5Hz, 3H), 2.35
{s, 3H), 2.17 {s, 3H);

ESEmfz 351 [M + HTT
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Chemical Name Structure Characterization HPLC
Compound procedure %)
*H NMR {500 MHz,
DMSO-d,) § 8.28 (s,
6-3,5- 1H), 7.41 {dd, } =
dimethylisoxaz K 8.5, 5.5 Hz, 2H),
ol-4-yl}-1-{4- 7.17{dd, 1 =9.0, 9.0
29 fluorchenzyl}- L Mo general | Hz, 2H}, 6.85{d, J= 98.1
- N.N-dimethyl- N procedure { 1.0 Hz, 1H), 6.25 {d, )
1H- H OO0, 1= 1.0Hz 1H), 5.43
benzo[dlimidaz {s. 2H), 3.18 {5, 6H},
ol-4-amine 2.35 {5, 3#), 2.18 (s,
3H); ESIm/z 265 [M
+HY
P TH NMR (800 MHz
57 Y N al 7
‘&X :\3\ iy b ] CDL0D) 6 8.76 (s,
Lo, 7 i
3,5-dimethyl-4 - \i 2 ﬁ (,_N 1H), 8.36{d, =20
= e Y ¢ T ”‘j" ¥ Hz, 1H), 7,65 (d, ] =
hen f;th " ";\,..-.«!\:Net - CH; ’ 2.5 Hz, 1H), 7.40-
B N i ty ¢ 1
30 phenyietiy CBENSE 1 o 30 (m, SH), 4.40 | 98.6
1H-imidazoid,s- procedurs )
blpyridin-6 {g,] = 7.0 Hz, 14},
rigin-o-
!;?y “role 2.28 {5, 31}, 2.1C {5,
H 20l
yiisox 3u), 2.06 {d, 1 = 7.0
Hz, 3H). ESIm/z
319 [M+ HY'
1 NMR (500 MHz,
i CD,0D} § 9.00{d
4-(1-henzyl-1H- s0D) fd,J
imidazo[4,5 =1.0 Hz, 1H), 8.05
HU3Z e g - TN .
clpyridin-G-yl}- O-.. At z‘r H1 No general {5, 1), 7.48d, ) =

31 i O N e | 1OHz M), 740- | 986

oo \};««L\._ AN\ 7.30 {m, 5H), 5.58
dimethylisoxaz o \( { N a
" E—i;ﬁ &L o (5, 24}, 2.40 (s, 3},
RN 2.25 (s, 3H); ESI m/z
305 [M + H%
TH NMR (500 MHz,
1-benzyl-6-(3,5- CD;0D) & 8.92 (s,
i dimethylisoxaz | e, 1H), 8.61 (s, 1H),
,,;‘}')" X Hals .

32 ol-4-yl}-1H- ¥ \‘}Nh 3 -«,,;T =N No genaral 7.67 {s, 14}, 7.45- 98.7
imidazo[4,5- § W ‘N . j‘,\ /ﬂ procedure | 7.25{m, 5H), 6.57 )
cloyridine 5- / “’B’ T (s, 2H), 2.28 {s, 3H},

oxide Nt e N CH - 2.17 (5, 3H); ESI m/z
321 (M + H]'.
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pe Chemical Name Structure ne Characterization HPLC
Compound proceture
{%}
‘ q N
g PR H NMR {500 MHZ,
1-benzyl-6-(3,5- LN \;/('"‘{'{25' s b - NIV )
dimethylisoxaz | N 0 PR W €D;0D) 6 8.21 (s,
ol-d-yl) lH‘ N \}‘«g,“ N ‘ " : 1H), 7.42-7.25 (m,
Ao}~ M- & i geners
33 oy et M2 CEERSEN L gH),670(s, 1H), | 96.9
imidazof4,5- Ed s procedure
L - 5.46 (s, Z2H), 2.39 (s,
clpyridin-4- NH, .
i 3aH), 2.24 (s, 3H); ESI
amine
mfz 320 [M + H]".
| “H NMR {500 MHz,
4-{1-benzyl-3- o Co;0D} 8 8.33(d, J
bromo-1H- o . =15 Hz, 1H), 7.86
pyrrolo[3,2- - N | {s, 1H)}, 7.80(d, I =
L i S N No general T
34 blpyridin-6-yl}- | 5. 1 \El i 2.0 Hz, 1H)}, 7.34- >99
3 g procedure
3,5- N, xBr 7.24 {m, 5H), 5.48
dimethviisoxaz {s, ZH}, 2.35 (s, 3H),
ole 2.17 {s, 3H); ESI MS
mfz382 [M+ H]".
TH NMR (300 MHz,
DMSC-dg) § 10.2 {5,
1-benzyl-6-(3,5- 1H), 8.73 {s, 1H),
dimathylisoxaz 8.53 {d, § = 1.8 Hz,
15 ol-4-yl}-1H- Mogeneral | 1H),8.11{d, 1= 1.8 99
pyrrolo(3,2- procadure Hz, 1H), 7.44-7.30
blpyridine-3- {m, 5H), 5.59 {s, 2H),
carbaldehyde 2.40 {s, 3H}, 2.21 (s,
3H); ESI MS m/z2332
(M +HY
*H NMR {300 MHz,
CDCLs) 6 8.59 (d, ] =
1-{1-benzyl-6- 1.5 Hz, 1H), 8.22 (s,
3,5- 1H), 7.45{d, } = 1.8
dimethylisoxaz Hez, 1H}, 7.40-7.36
No general
36 ob-4-yl}-1H- crozadure {m, 3H},7.21-7.18 | >99
pyrrolof3,2- {m, 2H}, 5.40 (s, 2H),
blpyridin-3- 2.89 {s, 3H), 2.34 (s,
vhiethanone 3H), 2.17 {5, 3H); ES!

MSm/fz346 M+

¥

HI.
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Example N General o Purity
Chemical Name Structure Characterization HPLC
Compound procedure (%
'H NMR (300 MHz,
1-benzyl-6-(3,5- €Cl) 6 9.90 (Sf
dimethylisoxaz 1), 762 (s, 14,
ol-a-yl}-1H- | No general 743743 (Tn' 3H),
37 7.28 (s, 1H},7.22- | >99
pyrrolof3,2- procedure N
bloyridin5-yi 7.18 {m, 3H), 5.31
formate (s, 2H]}, 2.22{s, 3H},
2.10 (s, 3H); ESIMS
m/z 348 [M + HT.
TH NMR (300 MHz,
DRISO-dg) 6 8.35{(d,
4-{(6-(3,5- J=1.8Hz, 1H), 7.99
dimethylisoxaz {d, J = 2.1 Hz, 1H},
ol-4-yi}-2- 7.94 {br.s, 1H}, 7.83
18 methyl-1H4- No general {d, J = 8.4 Hz, 2H), a9
imidazol4,5- procedure | 7.37 (br.s, 1H), 7.27 ’
bipyridin-1- {d, ) =8.4 Hz, 2H),
vi}methyl)benza 5.61 {s, 2H}, 2.60 {5,
mide 3H}, 2.39 (s, 3H},
2.21 (s, 3H); ESIm/2
362 [M + HI
*H NIMIR {300 MHz,
4-{i-benzyl-2- CDCl) 8 8.74 (s, 1H),
nitro-1H- 8.47 (s, 1H), 7.56 (s,
pyrrole[3,2- - No general 1H), 7.45-7.42 {m,
38 bipyridin-6-yi}- -y ) procedure 3H), 7.27-7.26 flt!’l, »99
3,5 <?~' - \azT 2H), 5.47 {s, 2H),
dimethylisoxaz x;v*"‘ gt 2.35{s,3H), 2.17 (s,
ole O=NC 3HY; ESI MS m/z 349
M+ HIY
‘ “TH NMR (300 MHz,
3,5-dimethyl-4- ' D) 68,33 (d, 1=
(3-(4- 2.1‘HZ, 1H), 8.15 {s,
{trifluoromathyl ,,':\ { :::,';;3'3/(:;(; lli
A3 Ny o & ! e ’ ¢
» 3:352:@? . ® 8.1 Hz, 2H), 7.45 (4 98.3
bipyridin-6- e §=8.1Hz, 2H), 5.58
Jisoxazole ::-e\}'\_{‘ {5, 2H)}, 2.44 {s, 3H)},
o g 2.30 {5, 3H}; MM

mfz 373 (M +H]"
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Purit
Example Chamical Name Structure Genaral Characterization HPLg
Compound procedure (%)
TTNMR (300 MHz,
3,5-dimethyl-4- CDCL) 6 8.421(d, I =
(1-(4- 2.1 Hz, 1H), 8.29 (s,
(trifluoromethyl iH}, 7.66 {d, 1=8.1
41 Joenayl)-1H- # Hz, 2H}, 7.34-7.30 98.9
imidazo[4,5- {m, 3Hj}, 5.50 (s, 2H},
bipyridin-6- 2.33 (s, 3H}, .16 {s,
yljisoxazole 3H); MM m/z 373
M+ HY
*HNMR {300 MHz,
4-(3-{4- CDCL) 6832 (d, i=
chlorobenzyl)- 2.1Hz, 1H}, 8.11 (5,
3H-imidazof4,5- | 1H),7.98 (d, F =211
42 blpyridin-6-yi)- ] § B Hz, 1H), 7.37-7.27 >89
3,5- Ny i, {rn, 4H}, 5.48 (s, 2H),
dimethylisoxaz # 7 2.44 (s, 31, 2.29 (s,
ole T e 3H); MM m/z 339
(M + HT".
*H NMR {300 MHz,
CDCl;) 5 8.47 {d, ) =
4-{1-{4- .
2.1 Hz, 1H), 8.25 (s,
chiorobenzyl- 1H), 7.37{d, 1 = 8.7
ip-imidazold,5- Hz, 2H), 7.32 {d, ] =
43 blpyridin-6-yl}- B 21 Hz, 1H), 7.16 {d, >89
) 3'5'_ 1=8.7 Hz, 2H), 5.39
dimethylisoxaz (s, 2H], 2.35 (s, 2H),
ole 2.18 (s, 3H); MM
m/z 339 [M + H]
H NMR {300 MHz,
4{3-{a- - % ChCI368.33{d, 1=
T et i 2.1 Hz, 1H}, 8.10 (s,
fluorobenzyl}- % “ ] }“ 11),7.98 {d, ) = 2.1
3H-imidazo{4,5- DT g v T TR AT
24§ bjpvidingyh | S 5 He, 1), 7.387.33 1+ o9
: 35- ;}, Sy {m, 2H), 7.09-7.03
dimethylisoxaz el & fra, 2H), 5'4.’8 fs. 24), 3
ole ‘ 2.44 (s, 3H), 2.30 {s,
3H); MM m/fz 323
[M + H}+
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Example General Purlty -
Chemical Name Characterization HPLC
Compound procedure (%)
H NMR (300 MHz,
CDC;) 6 8.47 (d, § =
4-(1-{4- ot
2.1 Hz, 1H), 8.25 (s,
fluorobenzyl)- 1H), 7.34{d, ) = 2.1
E.P{-tsn.;dfazcid,b- Ha, 1H), 7.24-7.19
45 blpyridin-6-yl}- ] (m, 2H), 7.08 {5, 1 = 98.4
_ 3'5f 8.7 Hz, 2H), 5.38 (s,
dimethylisoxaz 3H), 2.35 (5, 3H),
ole 2.18 {s, 3H); MM
m/fz 323 [M+ HI"
- 'H NMR {300 MHz,
CNCls) 6 8.62-8.59
, {m, 1H), 8.33 (5, 1H),
3,5-dimethyl-4- 831(d,J=2.1Hz,
{(3-{pyridin-2- 1H),7.98 {d, ) = 2.1
46 vimethyl}-3H- 6 Mz, 1H), 7.71-7.65 | 95.5
imidazo[4,5- (m, 1H), 7.33-7.23
blpyridin-6- {m, 2H), 5.63 (s, 2H),
vhisoxazole

2.43{s, 3H}, 2.29 (s,
3H); MM m/fz 306
M+ HT
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Example General ., Purity
Compound Chamical Name tructure procedura Characterization HPLC
{36

“H NMR (300 Mz,

CDCL) § 2.62-8.59

. o f},;\h i {m, 1), 8.46 {d,] =

3,5-dimethyi-4- A ‘\\%_{v NN 2.1 Hz, 1H), 8.34 (s,

{1-{pyridin-2- e '\5: . 1 :g}_ iH), 7.72-7.66 (m,

- yimethyl}-1H- "LF«"\\ AR ; H),759(d, =21 | 4o q
imidazo[4,5- ‘i\ i ,f tR Hz, 1H), 7.31-7.27 -
blpyridin-6- Ny 3 {m, 1H), 713 {d, = °
yilisoxazole 7.8 Hz, 1H), 5.51 {s,

2H), 2.38 (s, 3H),

2.22 (s, 3H); MM

/2306 [M + HI'
*H NMR (300 MHz,
CD,0D} 68.26{d,
=1.8 Hz, 1K)}, 7.78
4-{1-(4- {dd, }=0.9, 1.8 Hz,
fluorobenzyl}- Atusing6- | 1H), 7.75({d, 1 =33
1H-pyrrolo[3,2- promo-1t- 1 by 1H), 7.29-7.24

a8 | Glpyridins-y)- ﬂ;}“’ﬁ;z (m, 2H), 7.08-7.02 | 97.6

3,5- . zz’mmg {m, 2H), 6.70 {dd, I =
dimethylisoxaz material 0.6, 3.3 Hz, 1H),
ole 5.47 (s, 20}, 2.36 {s,
3H), 2.19 (s, 3H); B3I
MSm/z322 M+
HY
TH NMR (300 MHz,
CB,0D) 6 8.04 (d, J
4-{1-{4- = 8,1 Hz, 1H), 7.46
flucrobenzyl}- Arusing €+ | (g, =36 Hz, 1H),
1H-pyrrolof2,3- g | romodR g 96.7.21 (m, 3H),
49 blpyridin-6-yi)- *Z;;?:‘E;i 7.04-6.98 (m, 2H), | >99
3,5~ an 's:tarting 6.55 {d, ] = 3.6 Hz,
dimethylisoxaz material 1H}, 5.50 {s, 2H),
ole 2.53 (s, 30}, 2.37 (s,
3H); ESI MS m/fz 322
M+ HT
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Purity
2 General
Example Chemical Name Structure enera Characterization HPLC
Compound procedure
{%)
T NMR (300 Mz,
CD;OD) 6 8.54 (s,
4-{5-(4-
s Al using N lH), 7.81 (d. }J=36
fluorobenzyl}- LSRG ? -
,()“"-v P bromo-SH- HZ, I.H), 7.35-7.30
SH-pyrrolo{2,3- 1 o 4§l FA winy -
. - N R : pyrrololz,3 1 {m, 2H), 7.08-7.02
50 blpyrazin-3-yl)- TN Y >39
35 we L b -bpyrazine | (m, 2H), 6.72 (d, I =
oo o Ry as starting { 3.6 Hz, 1H), 5.52 (s,
d;meth?/hsoxaz material 2H), 2.60 (s, 3H),
oe 2.42 (s, 3H); ESI MS
mfz 323 M+ HT.
TH NMR (300 MHz,
CD;0D) 6 8.50 (d, J
4-{1-{4- 20D) 30 (d
A US‘nF 8- =1.8 HZ, 1H), 82.28
fluorobenzyl}- ) e >
1H- It FESE f bromog-1H- {d, 1=0.9 Hz, 1H),
; O A& | oyraolola, | 8.05 (dd,J=18,1.2
pyrazolc[4,3- ;i N ’ .
51 blpyridin Gty | N et 3 Mz, 1H), 7.36-7.31 | 985
3, G- ! .
p/”g's ¥ ; Hpyedine | (m, 2H), 7.08-7.02
g th’ ; a5 SWNg | (m, 2H}, 5.70 (s, 2H),
raeLnylisoxaz materiel | 5 45 (s, 3H), 2.25 {5,
e 3H); ESI MS /z 323
[M+H].
T NMR (300 Mz,
e DMSO-dg) d 7.29-
6-(3,5- i A usinge 6 | o -
. "~ \x / susing 8- | 7.24 {m, 3H), 7.15-
dimethyiisoxaz T .:::::.;‘-f> bromo-1#H- 7.09 {m, 2H}, 6.55
) f:)i-ll-\{i)-l-(‘l!; W r:zrrok‘?é?{..‘.’» 1 1d,1=3.6Hz, 1H), -
rohs - i iy jor 9
52 fuar °b“l“z" ’ M ey DI 635 (5, 14), 6.33 5,
<~V - o 12 as
“: ‘p‘frfz_"liﬁ parting | 2 533 (5,24),
sipyridin-4- L :
IRy : material | 249 (s, 3H), 2325,
amine 3H); ESI MS m/2 337
M +H].
i TH NMR (300 MHz,
4-.(1‘('3' o, S o | A using &- ED:‘OD) 5?’45 (d, J
fluorobenzyl)-3- 0.0 Lo bromo-3. | = 1.8Hz 1H), 798
methyl-1H- M. ,‘;‘k I metnyi-1- | (d, )= 1.8 Hz, TH),
53 pyrazolof4,3- ?r .,:ﬁf"\‘.§ N, syrazolold, | 734729 (m 2H), | oo
blpyridin-yi}- | 1k L7 3 7.08-7.02 {m, 2H), '
3,5 N ’xﬁ blpyridine | 5,61 (s, 2H), 2.65 {3,
dimethylisoxaz Ly a3 staﬂ:.mg 3H), 2.42 (s, 3H),
ole mateni2l {5 55 (s, 3H); £51 MS

m/z 337 [M + HY.

i58
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Example . Genaral i - Purlty
Chemical Name Structure Characierization HPLC
Compound procedure %
TH NMR (300 MHz,
D#ISO-dg) § 8.13 {d,
. i, | Brusmge. | 47 0.6 Hz, 1H), 7.32-
Lhennyl6-(35- |y S ‘ },\ bromo-ti- | 7.23 (m, 5H), 6.70
54 dimethylisoxaz (} “% ' ,{{"' w(\\,,,f' idazoi-4- {5, 1H), 6.11(d, )= 599
) ol-A-yl}-14- NN e N amingas { 1.2 Hz, 1H), 5.97 (s,
indazal-4-amine | \L ! \\f\" siarting 2H), 5.53 (s, 2H),
’ **z’ o material | 237 (s 3H), 2.19 (s,
N, 3H); ESI MS m/2 319
M+ M

*H NMR (500 MHz,

CDC,) 6 7.34-7.28
1-benzyl-6-(3,5- {m, 3H}, 7.09-7.08
dimeathylisoxaz {m, 2H), 6.42(d, I =

) 1.5 Hz, 1H), 6.36 {d,
55 ol-4-yf)-2- K | J=15Hz1H),5.28 | 99
methyl-14- X
benzoldlimidaz {s, 2H.), ‘4.42. (.br.s,
ol-d-ammine 2H}, 2.60 {5, 3H),
2.31 (s, 3H), 2.17 {5,
3H); ESEm/z 333 [M
+ HI%
1 NMR {500 MHz,
DMSO-d.} § 8,15 {d,
| L benzyh6-03,5- }= 1.5 Hz, 1H), 7.83
dimethylisoxaz | {d, J=3.5 Hz, 2H),
. 7.64 (s, 1H), 7.34-
56 ob4yi)-1n- N 7.32(m, 5H), 675 | >99
pyrroto(3,2-
blpyridin-5{4H)- {d, 1=2.5 Hz, 11,
one ’ 5.50 {s, 2H), 2.38 {5,
3H), 2.20 (s, 3HY; ESI
MSm/z320 (M +
HY
'H NMR (300 MHz,
DMSQO-dg) 6 11.5 (s,
diriéiijl?éz;(az 1H), 7.98 {5, 2H),
obayl)-LH- o | 7.78 {s, 1H), 7.36-

57 pyrrole{3,2- \\‘\ AFNH i \;i“{'%- M 725 {m, 2H), 7.11- >09
AN S 0 N 7.07 {m, 1H), 7.01-
blpyridin-3- NG . {5““} YT 5.99 (m, 2H), 2.46

y!)amsfﬂ{)benze * - UMy (s, 3H), 2.26 (s, 3H);
hitrile # ESI MS m/z 330 [M -
+ Ml

160
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Example General . Purity
Chemical Name Structure Characterization HPLC
Compound procedure (%)
*H NMR (300 Mz,
a-{1-{4- DMSO-de) 5 8.34 (d,
fiuorobenzyl)-2- J=1.8Hz, 1H), 7.98
methyl-1H- {d, = 2.1 Hz, 1H),
58 imidazol4,5- ;gp.~.§¢?&’j'}1‘ 5 7.32-7.26 {m, 2H), 98.9
- blpyridingyl)- | N ,}‘i\ R 7.22-7.15 (m, 2H), "~
3,5- \r N 5.53 (s, 2H), 2.61 s,
dimethylisdxaz HyC XL\\ . 3H), 2.40{s, 3H),
cle N 2.22 {s, 3H); ESI m/z
337 {M+ HT
*H NIVIR (300 MHz,
DMSO-dg) & 7.75 {d,
4-{1-benzyl-2- o " | 1=1.2Hz, 18),7.38
ethoxy-1H- Ou £H; ) ’{: : -7.22 {m, 5H}, 7.18
imidazofs- | NN F0 N L (=154, 8),
58 blpyridin-6-yi}- }* gt Ve *I o pmiedme 4.99(s, 2H), 4.34 (g, | >99
3,5- H.C . "‘T\; \___{\‘?_3\ { I=7.2Hz 2H), 237
dimethylisoxaz " {s, 3H}, 2.18 (s, 3H),
ole 142{t,J=7.2He,
3H); Sl m/z 348 [M
+H].
4-{{6-{3,5- H NMR {300 MHz,
dimethylisoxaz DMSO-d,} 6 8.35 (d,
ol-4-yl)-2- I=1.8Hz, 1H), 7.92
methyl-1H- {d, 1=2.1 Hz, 1H),
60 imidazol4,5- RN k] 5.37{s, 2H), 2.56 {s, >89
blpyridin-1- ] 3H), 2.41 {s, 3H),
ylimethyl}-3,5- | j,0- \\ ' \{ ;j . “:g\.” 2.33 (s, 3H}, 2.23 (s,
dimethylisoxaz NN o aH), 1.91 (s, 3H); ESI
ole m/z 338 [M+ HI.
*H NMR (300 MHz,
DMSO-de) 5 8.36 (d,
4-{1-{2,4- ¥=2.1Hz, 1), 7.88
dichlorobenzyl} {d, )= 1.8 Hz, 1H),
-2-methyl-1H- 7.74{d, 1= 2.1 Hg,
61 imidazol4,5- o iH), 7.38 {(dd, ) = 99
blpyridin-6-yi)- 8.4, 2.1 Hz, 1H),
3,5- 6.77 {d, 1= 8.4 tz,
dimethylisoxaz 1H), 5.61 (s, 2H),
pie 2.54 (s, 3H), 2.38 (s,
3H), 2,19 (s, 3H); ESI
mfz 387 [M + HY'.
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General Purity |
eng
Example | Chemical Name Structure ) @ Characterization HPLC
Ccmpound py ocedure (%}
TH NMR (300 MHz,
J DMSO-dg) 6 8.33 (d,
4-{1-(a- 1= 1.8 Hz, 1H), 7.98
methoxybenzyi} (d, 1 =21 Hz, 1H)
. - - e - » 1]
. ’f‘efhyf;: 7.21(d, ) = 8.7 Hz,
63 imidazof4, ‘ 2H), 6.901{¢, J=87 | >99
h}m’”fi'“'s"' - Hz, 2), 5.46 (s, 2H),
3,5 3.71 (s, 3H), 2.61 (s,
dimethylisoxaz 3H), 2,40 (5, 3H)
ole 2.22 (s, 3H); St m/z
349 [M + H]".
" 1H NMR {300 Mz,
DMSO-dg) 6 8.31 (d,
441~ 1=2.1Hz, 1H),8.05
{eyclopropylme {d, J=2.1 Hz, 1H),
thylj-2-methyl- HyC o s 417(d, 1=7.2¥Hz,
6 1H-imidazof4,5- \ = ""3{) 24), 265 (s, 3H), |
blpyridin-6-yi)- [N 2.44{5,3H},2.26(s, { 777
3,5- HiC {g j . 3H), 1.32-2.18 (m,
dimethylisoxaz 3 "\FN‘;“ ¢ 1H}, 0.54-0.48 {m,
ole ZH;, 0.46-0.41 (n\,
2H); ESI m/z 283 [M
+HI"
T NMR (300 MHz,
CDCI3) & 8.58 {br.s,
M-{1-benzyl-6- 1H), 8.20 {5, 1H),
(3.5- 7.38-7.31 {m, 3H),
dimethylisoxaz 7.00-7.06 {m, 2H)
okd-yl)-2- 6.76(d,s=12Hz, | 97.4
methyl-1H- 1H), 5.34 {5, 21),
benzofd]imidaz 2.65 {s, 3H), 2.35 {5,
\ ol-4- . 3H), 2.31 {s, 3H),
yhacetamide 2.21 (s, 3H); €51 m/z

375 M+ H'
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Exampla Chemical N Struct General o ] Purity
{ Compound emical Name ructure procedure Characterization HP'i.C
{55)
TH NMR (300 MHz,
CDCY 6 7.71 {br.s,
N-{1-benayl-6-
( (35 Y 1H), 7.39-7.30 {m,
. 41), 7.12-7.09 (m,
dimethylisoxaz :
2H), 6.791(d, 1 =1.2
ol-4-yl)-2- :
_ Hz, 1H), 5.33 {5, 2H},
&5 methyl-1H- K . e 95,7
henzold]imidaz 3.21 (g, J=7.5 Hz,
ol 4’ 2H), 2.64 (s, 3H),
ethanesulfon 2.35 (s, 3H}, 2.20 {s,
4 - 3H), 142 (1, 1=7.5
amide -
Hz, 3HL APCIm/z
435 {M + HT.
H NMR (300 Mz,
CDCL) & 7.35-7.30
- 4-{1-benzyl-4- )
neth 2 {m, 3H), 7.69-7.06
methoxy-2-
Y (m, 2H), 6.64 {d, I =
methyl-1k- No general | 1.2 Hz, 1H), 6.53 (s
&6 benzoldlimidaz o general AR I E )
X procedure iH}, 5.32 (s, 21),
0i-6-yi}-3,5- . i
dimethvlisoxa 4.03 (s, 3H), 2.66 (s,
imethyli z
;’e : 3H), 2.33 (s, 3H),
o
2.19 {5, 3H); ESI m/fz
348 (M + HI
I NMR (300 Mz,
. DMSO-dg} 6 7.43-
7-aming-3- 7,30 (s, 5H), 6.40
benzyl-5-{3,5- e 7.30 {m, 5H), 6. )
. ) M {d. J = 1.5 Hz, 1H),
dimethylisoxaz v : .
67 ot S G 639(d,J=15Hz, | 97.6
T iH). 5.5 3
yl)benzo[d}oxaz Ty ﬁ < H), 5.58 {s, 2H),
~ “Hg LIRS 4.99 {s, 2H), 2.31 (s,
ol-2{3H)-ene
3H), 2.13 {5, 3H); ESI
m/z 336 [M + HJ".
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Example General . Purity
Chamical Name Structure Characterization HPLC
Compound procedure (%)
" HH NMR (300 Mz,
DMSO-dg) & 8.58 {d,
1=1.8Hz, 1H), 8.51
o {dd, 3=4.7, 1.8 Hz,
3,5-dimethyl-4- .
(Z—meth\/l\«ll- i /‘"‘Hi = \b 1H), 835 (d, 1= 2.1 ;
Ipyridin-3- M,Jm-\: . /_,{-.\ ‘igl Hz, 1H), 8.03 (d, I =

] N, W B o] 2.1 Hz, 1H), 7.60 {dt,

68 vimethyl}-1H- {1 NSSagtNueN D ) 96.5
. S - SN 1=8.1, 1.8 Hz, 1H),
imidazof4,5- 1,y & f g g CHy 7.37 (ddd, J = 7.8
blpyridin6- |+~ Sn7 N AT

! ik 4.8,0.6 Hz, 1H),
viisoxazole 5.60 (s, 2H), 2.64 (s,
3H), 2.40 (s, 3H},
2.21 (s, 3H); ESIm/z
320 [M + HT
“H NMR (300 MHz,
DMSO-dg) 6 8.34 {d,
. J=2.1Hz 1H), 811
qédr::::;yy’ (d, ] = 2.1 Hz, 1H),
(thiophen-2- 7.48{dd, J=5.1,1.2
69 imethyl-2H- |\ L2 E b Hz, 1H), 7.25 {dd, 3= |- _gq
Yimenyy é Yoo, N 3.1,1.2 Hz, 1H),
’:'d“?of'@f R \‘\{\1 o fJf‘Q\\ O 7.00(dd,)=5.1,3.3
Ipyridin-6- e N X N
yilisoxazole ”g‘wi 1 * EH Hz, 18}, 5.75 {s, 2H)},
o RN -4 2.67 (s, 3H), 2.44 (s,
3}, 2.26 (s, 3H); ESH
mfz 325 {M + HY .
TH NMR (300 MHz,
4-{{6-(3,5- DMSO-ds) 6 8.36 {d,
dimethylisoxaz b= 2.1 Hz, 1H), 7.98
cl-4-yi}-2- {5, J=2.1 Hz, 1H),

70 'm.ethyl—1H~ ‘ 5 7.831(d, } = 8.4 Hz, 933
imidazol4,5- Y y 2H),7.36{d,}=8.4 |
blpyridin-1- { 5 N _‘: Hz, 2H), 5.67 {s, 2H},

vlimethyl)benz 2.57 (s, 3H), 2.39 (s,
onitrile 3H), 2.214{s, 3H}; ESL ¢
m/z 344 [M + HY'.
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Example General | Purity
P Chemical Name Structure Characterization HPLC
Compound procedure
{%)
S NMR (300 Mz,
COC,) 68.36({d, i =
1.8 Hz, 1H}, 7.54 (d,
4-{1-banzyl-1H- o ’
‘:rrolo[\g 2 My ess_ | DPUSPES 22 7 Hy, 1H), 7.41
b}p eyl | e ¥ (i \!;7 b"f'”"f‘i”; (s, 1H), 7.26-7.32
71 pYPEIRE L el A {0 RS PTG A, 7.16-7.13 | >99
3,5~ R N N -bipyridine .
. ‘ Vi TN N . {m, 26, 6.88 {s, 1H},
dimethylisoxaz ) (i& _ E _ Q as starting _
ole ge s materisl | 5-38 (5, 2H), 2.33 (s,
' 3H), 2.16 {s, 3H); ESI
MS m/z 304 [M +
HY".
T NMR (300 MHz,
14{1-benzyl-6- ' (3 §
35 CoCk) 5 8.34 {d, I =
o : 1.8 Hz, 1H), 8.30 {s,
dimethylisoxaz - s
1H), 7.36-7.32 {m,
ob-A-yi)-1H- 4H), 7.21-7.18 {
AV RN i,
72 pyrroio(3,2- L et . 98.3
blovridin3-yl) 2H), 5.39 {s, 2H),
idin-3-yl}-
Py - oy 450 (s, 2H), 2.86 {s,
N S g 6H), 2.32 {s, 3H),
dimethylmetha . o
v i, 2.16 {s, 3H); ESI MS
namine N
m/z 361 M+ HY
*H NMR {300 MHz,
et DMSO-dg) & 7.31-
1-benzyl-6-(3,5- sisiags | 0 o ‘gH) jrﬁ
dimethy“soxaz ‘:‘{’\)“‘i\_' }_11{‘ brome-1H- . ) I ) , B
ol-4-yl)-1H- \ N SRR § 3 pyrralo[2,2 | {d, /= 3.6 Hz, 1H),
73 S A .l N | -blpyridin- | 635 (s, 1H),6.32(s, | >99
pyrrolof2,3- FO N L AP S o i
blpyridin-a- LR bR Famineas | 2H), 5.35 (s, 2H)
e Nohgd  CHy | sterioe | 2494 30), 232,
?\H material | . £S) MS my/z 319
s M+ 1T
I NMR (500 MHz,
| DMSO-d;) 6 8.53
3,5-dimethyl-4- {dd, 1 =3.0, 1.5 Hz,
{2-methyl-1- \317"‘\\\\ e 2H),8.36{d,1=2.0
{pyridin-4- \/‘L : NN, Hz, 14, 7.96 {d, } =
74 yimethyl)-1H- = \N‘ e a_,}g\qvéi}' o 2.0Hz, 1H), 7.12(d, | 98.9
imidazo[4,5- 0l ; o éﬂ 1= 6.0 Hz, 2H)}, 5.62
bloyridin-6- NN - {s, 2H}, 2.57 (s, 3H),
yllisoxazole 239 (s, 3H), 2.20 s,

3H); ESIm/2 320 [M
+ MY

[
3
[ %41
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- Purity
Example Chemical Name Structure General Characterization HPLC
Compound | procedure i
M NMR {500 MHz,
(cyclopropylme 1), 6.44 {d, J = 1.0
LYyCiop
yeoprapy Hz, 1H), 4.08 (d, ) =
thyh)-6-(3,5- 4 e , 39810
dimethylisaxa N 6.5 Hz, 2H), 2.61 (s,
S Z
75 HmethyIsone P 3H), 2.40(s, 3H), | »99
ol-4-yi)-2-
t ' 2.25 (5, 3H), 1.30-
methyl-1H- L, £y
benzoldlimidaz il ' 1.9 {m, 1), 0.62-
ol d-amine Ny 0.53 (m, 2H), 0.45-
4y - ! d M
0.40 (m, 2H). €s!
m/z 297 M+ KT
TH NMR (300 MHz,
DMSC-ds) 5 8.34 {d,
J=2.1Hz, 1H), 8.09
3,5-dimethyl-4- . . )
(2-methyl-1{(5- {d, J=2.1Hz, 1H),
oot Ilhio b - 0. 7.04{d,J=3.6Hz,
76 5 :ye: !)' ﬂ \>\ 3"‘\.3.‘_.;‘3\1'_' o 1H), 6.66 {dd, J = 081
~Z=yb:m - - ~ A .
IH Y 'i dd;{);; 5 RO L& 2.1, 1.2 Hz, 1H),
-fmids ,5- et AN o A
i, N Noos “\\-:E-'” \”.{ 5.65 s, 2H), 2.66 {s,
blpyridin-&- HC <\ 1! L -
lisoxazole N \Né}: Gl 3H), 2.44 {5, 3H),
VIR | 234(d,J=0.6Hz,
3H}, 2.27 {s, 3H); ES§
m/z 338 [M + H]".
41405 *H NMR {300 MHz,
chioréth‘c hen DMSO-ds)  8.35 {d,
roLion =21 Hz, 1H), 8.12
-2-ylmethyl}-2-
thi-H {d, §= 2.1 Hz, 1H),
methyi-1H-
7.13(d, }=3.6 Hz,
imidazof4,5- D . 96.3
7 b;; .ZZ.(:EG " 1H), 7.02(d, 1 =3.6
ridin-6-yi}-
Py 35 Y BEENT S \K Hz, 1H), 5.70 (s, 24},
dimethelisoxa RS TI I 2.66 (s, 3H), 2.44 (s,
3] SOKAZ s N L S SEAY
YERVIDK RS 3H), 2.27 {s, 3K); ESI
gie .
' mfz 359 [M + HI".
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Purit
Example Chemical Name : Struciure Genaral Characterization HF*LgY
Compound procedure 56
S(5-03,5- "H NMR {500 F}Aiiz, )
dimethylisoxaz DMSO-dy) 6 8.36 {d,
ol-4-yl)-2- ] ;2;0 2103::4)3}31
, 4= LU, ,
methyl-1H- g A .
78 | imidazold,5- RN e, o | 2 ;aﬁ'f;) >99
blpyridind- | \F 8 \‘\’"‘\{ iz, ), 5.86 (5, 24
Yl)rs:ja:*.zl—)ﬁltop e~ E,\ J b, 265 (s, 3H), 243 (5,
carbgni:riie SN 3H), 2.26 {5, 3H); !
m/z 350 [M + H].
“H NMR {300 MHz,
6-{3,5- DMSO-te) 8 8.28 {5,
dimethylisoxaz ” e 1H), 8.05 (s, 1K),
ob-g-yl)-1-{4- 17 ; 7.83 (s, 1H), 7.49-
79 fluorobenazyl)- N #:"’Jw = M 7.45 {m, 2H), 7.13- »89
1H-imidazo[4,5- .4 ?:[ T 7.07 {m, 2H), 6.00
blpyridine 4- 5 {5, 2H}, 2.48 (s, 3H),
oxide 2.32 (s, 3H); ESIMS
m/z 339 [M + H|
1 NMR {300 MHz,
6-(3,5- €OCk) 5 8.34 (s,
- dimethylisoxaz ) 1H), 8.07 {s, 1H),
ol-4yl)-1-{4- Poudng 4 543.7.38 {m, 2H),

80 fluorobenzyl)- a”;‘fr';ng“ 7.12-7.06 {m, 2H), | >99
1H-imidazo[4,5- material 5.46 (s, 2H), 2.21 {s,
blpyridin-S-vi 3K}, 2.19 (s, 3H),

acetate 2.16 s, 3H); ESI MS
m/z 381 [M+H]

*H NMR (300 MH2,

-benayh6-(L4- DMSO-dg) & 8.04 (d,

dimethyl-1H- ! ;11'5 T'S ::i)';fs
pyrazol-5-yl)-2- f;.ém_'g - AH))'

81 methyl-4-nitro- F -y - ’ 59

1H- 7.23-7.21 (m,ulH),
benzo[d)imidaz 56 (s, 2H), 3“?9 (s
3H}, 2.68 (s, 3H),

ole 1.93 (s, 3H); ESI m/z

362 [M + HY,

fard
&1
~1
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PCT/US2014/043423
....... o purity
£
xample Chemical Name Structure General Characterization HPLC
Compound procedure
{%)
"I NMR (300 MHz,
DMSO-dg} & 7.36-
. ) , 7.20-
1 i-banzyl-6-{1,4- 7.27 {m ‘?H) v
] 7.17 {ra, 2H), 6.62
dimethyl-1H- )
razol5yl)-2- {d, = 1.2 Hz, 1H),
82 o ¢ 6.30(d, J=1.2Hz, | 98.4
methyl-1H- ]
. 1H}, 5.40 (s, 2H),
benzo[dlimidaz
. 5.36 s, 2H), 3.62 (s,
ol-4-amine
3H), 2.51 (5, 3H),
1.89 (s, 3H}; ESI m/z
332 [M + HI'.
THNMR (300 Mz,

4-{1-{4- DMS50-dg) 6 8.34 {d,
chiorobenzyl)- J=18Hz, 1M), 7.98
2-methyl-1H- {d, }= 1.8 Hz, 1H},

imidazo[4,5- 7.421{d,i=8.4Hz,
83 i “[a b o {d,1=8.4Hz 299
blpyridin-s-yl}- . o 2H), 7.24(d, =84
3,5- TR Y Hz, 2H), 5.55 (s, 2H),
. ] CRES O -
dimethylisoxaz N g Lidy 2.59 (s, 3H}, 2.40 (s,
ole 3H), 2.22 {s, 3H); ESI
m/z 353 [M + K}
*H NMR {500 MHz,
DMSO-dg) 6 9.45 (5,
AA(6-43,5- | 1w 332)&{ 3 2(;
P A + O  d =LA,
dimethylisoxaz HOw i £ HiE
ot-4-yl}-2- Lo :-“L‘“s ) \f“:ﬂs Hz, 1H), 7.95(d, J =
' A U IO 2.0 Hz, 1H), 7.09 (d,
methyl-1H- N Xy o "\‘(‘{‘
84 . RN { o J=85Hz, 2H),6.71 | >99
irnidazol4,5- O P ) g )
r NTT I, {d, = 8.5 Hz, 2H),
blpyridin-1- ;
limethyljphen 5.38 (s, 2H), 2.61 {s,
vy ol 3H), 2.40 {s, 3H},
2.22 (s, 3H); ESt m/z
335 [M + HY.
*H NMR {500 MHz,
CD,0D} 6 7.63(d, }
1-benzyl-6-(3,5- 0D} 67.63 { .
. ) =1.5 Hz, 1H), 7.60
dimethylisoxaz .
olayl)-2- 3 {d, } = 1.5 Hz, 1H),
° ey Nog 7.38-7.27 (m, 3H),
85 methyl-1H- L No general (m, 3H) >99
‘e i procedure | 7.19-7.14 (m, ZH},
benzo{d]imidaz \i N -

oled. l\f 5.57 (s, 2H), 2.59 (s,

v 3H), 2.32 {5, 3H),
carbonitrile ) ( 4

2.16 (s, 3H} EStm/z ¢

343 [M + HJ".
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é““; o General Purity
pe Chemical Name Characterization HPLC
Compound procedure %)
{-benzyi-6-(3,5- T NMR (300 Mz,
dimethylisoxaz Jusng2- 1 ep.op) §7.38-7.25
1ina-H-
ol-4-y1)-2-0x0- . b‘i‘""“‘;}"’ | Am, 6M), 7.30(d, ) =
86 2,3-dihydro-1H- | PTOMODENZ L 4 5 Hz, 1H),5.13 (s, | >99
. . ey onitrile as ‘
benzofdlimidaz starting 24}, 2.27 {5, 3H),
ole-4- rnaterizl 2.09(s, 3H}; ESIm/z
carbonitrile 345 [M + HI".
| 'H NMR (300 MHz,
CDCI3) 6 7.35-7.27
{m, 3H}, 7.18-7.15
{m, 2H), 6.36 (5, 1H),
-benzyl-6-(3,5-
Lbenzyh-6-(3,5 6.23(d, 1= 0.9 Hz,
dimethylisoxaz
1H), 5.22 s, 2H),
ol-4-yi)-2- ) .
87 meroholing-1H i 4,29 {br.s, 2H},3.83 | »>99
N P sz (1, § = 4.5 Hz, 4H),
zo[d]imida
en:z X 3.25 (br.s, 4H), 2.27
ol-4-amine
amin (s, 3H}, 2.13 {5, 3H);
ESim/z 404 [M+
Hl+.
“H NMIR (300 MHz,
- CDCI3) d 8.55 (s,
. 1-benzyl-56-{3,5-
, ) 1H), 7.98 (s, 1H),
dimethylisoxaz ]
4-yl}-1H N | 7.50 (s, 1H), 7.41-
of-4-yl}-1H- gene
88 rm‘;o{g , nff;;‘:; 7.40 m, 3H), 7.20- | >99
;’}" s OSSR 1 745 (m, 2H), 5.42
idine-3-
pyriame {s, 2H), 2.34 (s, 3H),
carbonitrile

2.16 (s, 3H}; ESI MS
m/z 329 {M + H}+.
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Example General o purity
Compound Chemical Name Structure procedure Characterization HPLC
{%)
*H NMR {300 Mz,
4-{1-benzyl-3- CDCI3) d 8.49 (s,
chloro-1H- y 1H), 7.55 {5, 1H),
pyrrolof3,2- j\‘h. S aiin N el 7.50 {s, 1H), 7.38-
89 blpyridin-6-yi)- RN ,{ o égene'r‘: 7.36 {m, 3H), 7.18- >99
3,5- ;N procedure | 16 {m, 2H), 5.36
dimathylisoxaz {5, 2H), 2.34 (s, 3H},
ole 2.16{s, 3H); ESI M3
m/z 338 (M + Hi+.
I NMR (500 Mz,
A-amino-i-{4- CD30D} § 7.36-7.28
chiorobenzyl)- {m, 4H)i 6'40_ {d 1=
o5 e 505
P . PN Ny 5 - = 1. 2z, , .U N
I iAo L I PTPETYRETS B
benzofdlimidaz 2'1,2 (5, 3H); HPL(_:
ol-2(3H)-one : >99f}o, R = 13.4 min;
ESI m/z 369 (M +
H}+-
*H NMR {500 MHz,
1-{4- CH30D} 6 7.80(d, §
chiorcbenzyl)- = 1.4 Hz, 1H)}, 7.4C-
6-{3,5- 7.35 {m, 4H), 7.24
91 dimethylisoxaz ; c {d, 1= 1.4 Hz, 1H), 98.7
ol-4-yl)-4-niitro- Bk 5.15 {5, 2H), 2.32 {5, )
1H- arx 3H), 2.15 (s, 3H};
benzo[d]imidaz HPLC 98,7%, (R =
ol-2(3H)-cne 16.5 min; £81 m/z
399 [M + Hl4.
H NMR {500 MHz,
DMSO-d6) & 8.55 (d,
- a-{1-benzyl-iH- . 21'3 };2' 1H)’f{_‘{38
pyrazolo[3,3- 8(2; (;dijl His H);,
a2 bmyrf;"ﬁ'm‘ 1.0Hz, 1H), 7.32- | 98.7
oo 7.26 {m, 5K}, 5.72
dimethylisoxaz (s, 2H), 2.45 (s, 3H),
ole 2.27{s, 3H); EStm/z
305 (M + His.
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Purity .
Example Chemical Name Structure General Characterization HPLC
Compound procedure 19)
K
1
H NMR {500 MHz,
4-41-{a- o { -
CoCiz) 8 8.48(d, =
. chiorobenzyi)- .
1H 1.0 Hz, 1H}, 834 (s,
1H), 7.41 {5, 1M},
pyrazolaf4,3- N b {5, )
93 e A 7.33-7.30 {m, 2H}, 83.8
bipyridin-6-yi)- .
35 7.19-7.16 {m, 2H),
e 5.60 {s, 2H}, 2.38 (s,
dimethvlisoxaz i
3H), 2.22 {s, 3H); ESI
ole
m/fz 374 IV + H}+,
""" 11 NIMR (500 MHz,
DMS0-d6) 6 7.39 {d,
§=1.5Hz, 1M}, 7.33
,J=7.0Hz, 2H),
1-benzyl-2- f % 2H)
. 7.26{t, 1= 7.0Hz,
methyl-6-(1- . .
M), 7.16(d,1=7.0
methyl-1H- .
a4 pyrazol-5-yi} U Hz, 2H), 6.76 {d, ) = >89
' oY " ¥ v 1.5 Hz, 1H), 6.44 (d,
J=1.5 Hz, 1H), 6.22
henzoldjimidaz , , 2H), & \1'
old-amine {d, J = 2.0 Hz, 1Hj,
5.41 (s, 2H), 5.36 {s,
2H), 3.76 (s, 3H),
3.31 {s, 3H}; ESIm/z
318 M + Hl+.
"H NMR {500 MHz,
4-{1-{3,4- DMVISO-de) 6 8.35 {d,
dichlorobenzyl} 3= 2.0 Hz, 1H), 8.00
-2-methyl-1H- (i S {d, }=2.0Hz, 1H),
95 imidazol4,5~ Q(( b 7.61-7.59 (m, 2H), 599
blpyridin-6-yi)- 4 7.13 (dd, ] = 8.5, 2.0
3,5- Hz, 1H), 5.56 {s, 2H),
dimethylisoxaz 2.611{s,3H), 2.40 (s, |
ole 3H), 2.22 (s, 3H); ESH

m/z 387 [M + H}+.
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Example General Purity
P Chemical Name Structure ¢ Characterization HPLC
Compound procedure 56)
73
TH NMR (300 MHz,
L DMSO-dS) § 7.39-
&6-{3,5-
. . 7.28 {m, 5H), 6.24
dimethylisoxaz .
ol dy)-2 {s, 1M}, 6.15 s, 1H),
44 586 (q,}=6.9Hz,
. methyl-1-{1- ) -
96 henylethyl) K 1H), 5.26 (s, 2H), >89
P ;’H Y 2,58 (s, 3H), 2.20 (s,
3H), 2.02 {s, 3H),
be _
mﬁmzz::daz 1.86 (d, 1 = 6.9 Hz,
ol-4-amine
- 3H); £81 m/z 347 [M
+ H}+.
*H NMR (300 MHz,
DMSQ-ds6) & 7.34-
2-{azetidin-1- 7.17 {m, 5H4), 6.38
vi}-1-benzyl-6- {d, J = 1.5 Hz, 1),
{3.5- 6.27 (d, I = 1.5 Hz,
g7 dimeathylisoxaz f 1H), 5.16 {5, 2H), 3.8
of-4-yi}-1H- 5.02 {s, 2H}, 4.08 {t,
benzo[dlimidaz | J=7.5 Hz, 4H}, 2.34-
ol-4-amine 2.24 {m, 5H), 2.12
{s, 3H); ESI m/z 374
[+ HI+
*H NMR (500 MHz,
- CDCI3) 68.48(d, 1=
& . 1.7 Hz, 11}, 8.39 s,
3,5-dimethyi-4- (\% . \\ e O3, ) ). 4 s
. ' ;N 1M}, 7.47 (s, 1H),
(1-{thiophen-3- [ A
\methyll-1H- N B ‘X 7.34-7.32 (m, 1H),
98 yim Ny f l A 7.23-7.21{m, 1H), | >99
pyrazolof4,3- Rl ¥ 2 .
. : 6.97 (dd, } = 5.0 Hz,
blpyridin-6- -
isoxazole 1.3 Hz, 1H), 5.67 (s,
yiisoxazor ZH), 2.39 (s, 3H),
2.23 (s, 3H); €St m/z
311 {M + H+.
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Purity
Example Chemical Name Structure General Charactarization HPLL
Compound pracedure %)
"HNMR (300 MHz,
' DMSO-d6) d 10.2 (s,
N-{i-benzyl-6- e 1H),8.32 (d, } = 1.8
{3,5- ( e o Hz, 1H), 8.23 (s, 1H),
dimethylisoxaz ' < Tf ‘x\I 2\: o> genesal 7.971{d, = 1.8 Hz,

99 ol-4-yl)-1H- o Nel it oo | 1H7327.25(m, | 987
pyrrolof3,2- 7\-~NH 5H), 5.45 (s, 2H),
blpyridin-3- 2.40 (s, 3H}, 2.22 {5,

vl}acetamide 3H), 2.12 {5, 3H); €S8 :
MSm/z 361 [M +
Hl+.
*H NMR {300 Mbz,
DMSO-d6) d 8.18 {d,
1-benzyl-6-(3,5- "\m‘;.,..{} i F=1.8Hz, 1H),7.82
dimethylisoxaz o il N (¢, 3= 1.8 Hz, 1H),
100 ol-4-yl}-1H- g\h‘{“\\“r\\i Mo gen'erai 7.33-7.2% {m, 5H), 842
: pyrrolof3,2- }‘w ~. :'f" procedure { 7,06 s, 1H), 5.30 (s,
bjpyridin-3- HaN 2H}, 4.26 (s, 2H),
amine 2.37 {5, 3H), 2.21. (s,
3H); €SI MS m/z 319
M+ Hje.
*H NMR {500 MHz,
DMSO-d6) § 11.83
1-{3,4- - {s, 1H), 7.92{d, =
dichlorobenzyl} 1.5 Hz, 1), 7.73{d,
-6-(3,5- - }=2.0Hz, 1H), 7.61
101 - dimethylisoxaz R {ci, J = B.0 Hz, 1H), 599
ol-4-yl}-1H- 7.53{d, 1= 2.0 Hz,
imidazo[4,5- iH}, 7.35{dd, i =
blpyridin-2(3H)- 8.5, 2.0 Hz, 1H),
one 5.05 {s, 2H), 2.37 (s,
3H), 2.19 (s, 3H); €St
nfz 389 [M + H}+.
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purity
E }
rampe Chemical Name Structurs General Characterization HPLE
Compound procedura
{%}
*H NMR (500 MHz,
DMSO-d6) § 8.14 (d,
144- 1=0.8 Hz, 1H), 7.38-
" <. i 7 -
chlorobenzyl)- Y “"'f‘,,( 7.34 (m, 2H), 7.28
63,5+ Hng g 7.24 (m, 21), 6.69
102 dimethy'!isoxa? *’{;§;;_,}I\ f‘fﬁi \.‘ ¢ (s, 1H), 6.12(d, J= § >99
Oi-a-yg)-lH‘ Nid, 1.1 HZ, 1H), 5.94 (S,
indazol-4-amine 2H), 5.53 {5, 2H),
2.37 (s, 3H), 2.20 (s,
3H); ESEm/z 353 [M
+ Hl+.
“H NMR (500 MHz,
643,5- CD30D) 67,78 (4,4
! = 1
dirmethylisoxaz 1.5 Hz, 1h), 3'31
olagl)-144- (d, }=8.7 Hz, 2H),
103 methoxybenzyl) £ 7.23(d, 1= 1.5 Hz, >89
Anitco-t 1H), 6.90 {d, J=8.7
benzo[d]imidaz i Hz, 2H), 5.08 {s, 2H),
OLZ(m_me 3.75 (s, 3H}, 2.32 {s,
3H), 2.14 {5, 3H); ESI
m/z 395 M + Ml
U NMR (500 MHz, |
CD30D) § 7.26 {d,
4-amina-6-(3,5- N dS'JG Hzf:j_)’ 6'8.7
dimethylisoxaz {d, J = 8.6 Hz, 2H),
obdyl)-1-{a- 6.39{d, } = 1.4 Hz,
o N { = L.
104 methoxybenzyl) ﬁ"ﬂ)\"{?" £ 1H), 6.26 {d, I = 1.4 93.0
SAH- & Hz, 1H), 4.97 (s, 2H),
. .74 {s 3H), 2.2
benzold}imidaz 3741, :.}H) , 2.28(s,
ol-2(3H)-one 3H), 2.12 (s, 3H);
i HPLC 93.0%, (R =
12.2 min; ESI m/z
365 [R 4+ Hi+.
4 T NMR {500 MHz,
1-(4-
chiorobenzyl)- DMSO-d6} 5 11.81
643 5- {s, 1H), 7.91(d, I =
(et 15 PO -
dimethyiisoxaz 15 Hz, 1H), 7.45 (d,
105 ohyl)-1H R 1=2.0Hz, 1H), 7.43- | >99
imidazol[4,5- 7.39 {m, 4H), 5.04
blpyridin-2{3H)- {s, 2H), 2.35 (s, 3H),
one 2.17 {s, 3H); ESIm/z

355 {M + Hi+.
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Example Generai‘ ) Purity
Chemical Name Structure Characterization HPC
Compound procedure %)
TH NMR {500 MHz,
DMSO-d6) § 11.77
6-(3,5- {s, 1H}, 7.91{d, 1 =
. ) 2.0 Hz, 1M}, 7.57 {d,
dimethylisoxaz s
oy} J=2.0Hz, 1H), 7.44
{thiophen-2- (dd, 1= 5.0, 1.0 Hz,
106 ) R 1H), 7.26 (dd, I= 98.6
vimethyl)-1H- ! .
o 3.5, 1.0 Hz, 1H),
imidazol4,5- .
bipyridin-2(3H}- 6.97 {dd, } = 5.0, 3.5
Hz, 1H), 5.24 (s, 2H),
one
2,39 (s, 3H), 2.21 (s,
3H); ESt m/z 327 [m
+ M1+
" *H NMR (500 MHz,

: . DMSO-de) § 7.95 (d,
1-benzyl-6-(3,5- | ¢ i‘\} NN I=1.5Hz, 1H), 7.37- |
dimethylisoxaz | e/ Y Y 7.31{m, 4H), 7.28-
ol-4-yl}-N-ethyl- N o g R 7.23 {m, 3H), 5.30

107 tHamidazola,s- N "\ J B a (s, 2H), 351453 | 00
plpyridin2- | NT {m, 2H), 2.33 (s, 3H),
amine 2.4 {5, 3H), 1.23 (¢,
1= 7.0 Hz, 3H); €51
mfz 348 [M+ 1]+
*H NMR {500 MHz,
DMS0-d6) 8 8.27 {d,

P _ = 2.0 Hz, 1H), 7.44
3,5-dimethyl-4- coAL 5 \:«:.N;\ {d, = 2.0 Hz, 1H),
(2-methyl-1-{1- | \3\. s f\}‘ 7.50-7.36 {r, 4H),

108 phenylethyl} + ... \E\ ‘g f\\’ E \ No general 7.33-7.30 {m, 1H), 97.7

i 1H-irsidazol4,5~ N w*\N;f?:* gracedure | 6.01 (g, ) = 7.0 Hz, )

Ipyridin-6- 14}, 2.70 s, 3H),
viisoxazole 2.26{s, 3H), 2.06 {s,
3H), 1.93{d, 1 = 7.0
Hz, 3H); ESI m/z 333
[V + H}+
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Example General L Purity
Chemical Name Structure Characterization HPLC
Compound procedure %)
"H NMR (300 MHz,
DMSO-d6) § 7.34-
7.21 (m, 5H), 6.48
{d,3=7.8Hz, 1H),
6.29(d, =15 Hz,

i 1H), 6.21(d, 1 = 1.5
i-benzyl-6-(3,5- N ;Y%«-"‘l\'«qs..=--°}““- Hz, 1H), 5.23 (s, 2H},
dimethylisoxaz HN- Nyt e 4.83 {5, 2H), 4.04-

ol-4-y1)-N2- ) I 3.96 {m, 1H), 3.89
109 | {tetrahydro-2H- : ) ¢ f{dd,1=114,2.7Hs, | >99
pyran-4-yl}-iH- 2H),3.42{td, J =
benzo[dlimidaz 11.4, 2.7 Hz, 24,
ole-2,4-diamine 2.28 (s, 3H}, 2.11 (s,
3H); 1.98 {dd, I =
12.3, 2.7 Hz, 2H),
1.62-1.48 {m, 2H),
ESIm/z 418 [M +
Hi+.
“+ NIVIR (500 MHz,
CD30D} §7.75 (d, §

6455- ﬁ = 1.3 Hz, 1H), 7.4
dimethylisoxaz ’:,l (d, J=7.7 Hz, 2H),
ol-4-yl)-d-nitrg- ‘==’~§l3“‘ 7-38{t, )= 7.7 e,

141- ‘E-*“ - ; 2H), 7..31 {t,1=7.7
1o Phenvgethv!)-- 0”.'6"5"{';0 P Hz, 1H), 6.88(d, J= | >39
H- 1.3 Hz, 1H), 5.88 {q,
benzoldlimidaz $=7.1Hz, 1H) 220
m—z(a;-;)anne (s, 3H), 2.02 (s, 3H),
1.91(d,}=7.2Hz,
3H); ESt m/z 377 [M
~ Hi+,
H NMR (300 MHz,
N-{1-benzyl-6- DMSO-d6) § 10.78
(3,5 (s, 1H), 9.85 s, 1H},
dimathyiisoxaz 7.60-7.46 {m, 5H),
111 - ol-4-yi)-2-oxo- o 7.28(d, )= 1.2Hz, 98.8

2,3-dihydro-1H-
benzoldiimidaz
ol-4-
yhacetamide

1H),7.06{d,1=1.2
Hz, 1H), 5.22 (s, 2H),
2.511{s, 3H}, 2.33 {5,
3H), 2.27 (s, 3H); ESI
miz377 (M + H}+
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Example General . Purity |
Chermlcal Name Structure Characterization HPLC
Compound procedure (56}
" H NMR {500 MHz,
DMSO-d6) 8 11.78
{5, 1H}, 7.87{d, ) =
2.0 Hz, 1H), 7.44 (d,
6-(3,5- J=7.5Hz 2H), 7.36
dimethylisoxaz %, J=7.5Hz, 2H),
ol-4-yl}-1-{1- 7.29{t, I=7.5Hz,
No general ) ,
112 phenylethyl}- 1H),7.08(d,1=2.0 >99
grocadure
1H-imidazo[4,5- Hz, 11),5.72{q, 1=
blpyridin-2{3H}- 7.0 Hz, 1H), 2.26 {s,
one 3H), 2.06 (s, 3H),
1.84{d,}=7.0Hz,
3H); ESEm/z 335 [M
+ Hj+.
*H NMR (500 MHz,
DMSO-d6] § 7.90 (d,
. 1= 2.0 Hz, 1H), 7.40-
&-(3,5- CONL S R 7.28 {m, 6H), 6.81
dimethylisoxaz ¢ \{ y i(\ 3’}‘ {d, }= 2.0 Hz, 1H),
ol-4-yl)-N-ethyl- N ,f\ “]l\ \\"'*T' e % 5.84 {g,1=7.0Hz,

113 ‘ - b 7 e o No genaral 1.H), 3.54~.%.4§ M ag

phenylethyl)- procedure 1 2H), 2.20(s, 3H),
1H-Imidazol4,5- 1.99 (s, 3H), 1.83 {d,
bipyridin-2- J=7.0Hg, 3H), 1.27
amine {t, 1= 7.0 Hz, 3H);
ESim/fz362 M+
H}+.
""" T NIIR (500 Mz,
CDCI3) 6 8.24 (d, § =
4-{1-benayl-6- A _ 2.0 Hz, 1H), 7.41-
5. r\ N \__{__ﬁ.k ‘ 7.34 {m, 3H), 7.15
dimethylisoxaz :_\_/ XN v A ,;Q' {d, )= 6.5 Hz, 2H),
, I\ SN 7.06 {d, } = 1.0 Mz,

114 0i-4-y1}-1H- 0 N A 7{ j 13 Q 1R), 5.26 (5, 2H) >89
imidazo(4,5- N 4 e
blpyridin.2- 3.83{t,J = 4.5 Hz,

yiimorpholine An), 3.50(t, 1= 4.5
Hz, 4H), 2.29 {s, 3H),
2.11 (s, 3H); ESIm/z

390 [M + H]+.
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amete || General Purity
" Chemnical Nams Structure era Characterization HPLC
Compound procedure
{%)
THNMR (500 MHz, §
€D30D) § 7.42-7.32
4-amino-6-(3,5- )
. ., (g, 4H), 7.26 {t, 1=
dimethylisoxaz
. 6.9 Hz, 1H), 6.35 (s,
ol-4-yl}-1-{1- . =
115 phenvyiethyl}- P 1H), 5.84 (5, 1), >899
l’H 5.78 {g, 1= 7.2 Hz,
L 1H), 2.17 {5, 3H)},
benzo{d]imidaz . .
ol-2({3H}-one . 2.00 (s, 3H), 1.86 {d,
B }=7.2 Hz, 3H); £SI
m/z 349 [M + H}+.
*H NMR {500 MHz,
DMS0-d6) § 8.09 {d,

4-{1- }=1.5Hz, 1H),7.91
{cyclobutylmet {d, J=1.5Hz, 1H),
hyl}-2-methyi- 4.371(d, 1=7.0Hz,

4-nitro-1H- 2H), 2.80-2.75 {m,
116 . Hl, 280275 >99
benzo[dlimidaz iH), 2.67 {s, 3H},
0i-6-y1}-3,5- 2.45 (s, 3H), 1.94 {5,
dimethylisoxaz 3H), 1.95-1.90 {m,
ole 2H}, 1.86-1.77 {m,
AH); ESEm/z 341 [M
+ H}+
""" T NMR (500 MHz,
DMSO-d6) & 8.06 {d,
J=1.5Hz 1H), 7.91

a1- 1.5 Hz, 1H)

{cyclopentylmat {d,J=1.5He, 1H),
yeopentyime 429 (d, §=7.5 Hz,
hyl}-2-methyi- _

i f 2H), 2.68 (s, 3H),

A-pitro-iH- “pt .
117 o ey F 2.45 (s, 3H}, 2.37 >89

henzo{dlimidaz
al-8-y1)-3,5-
dimethylisoxaz
ole

{m, 1H), 2.27 {5, 3H),
1.71-1.58 {rm, 4H),
1.57-1.47 {m, 2H),
1.33-1.27 {m, 2H);
ESI m/z 355 M +

H+.
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Exarpl General Purity
AP L Chemical Name Structure ener Characterization HeLC
Compound procedure
{%)
*H NMR {500 MHz,
. CD30D) §7.90 {d, J
(cyclopropyime = 1.5 Hz, 1H), 7.50
Y CIOL e
d, J=1.5Hz, iH),
thyl}-6-(3,5- : e :
dimethylisoxaz N b 381(d, = 7.0z,
. snera
118 VIS Mo genar 2H),2.42 (s, 3H), | >99
ol-4-yi}-iH- procedure )
o : 2.26 (s, 3H), 1.31-
imidazo{4,5- 1.20 (m, 1H), 0.60
B m LOU-
blpyridin-2{3H}- e
loy ‘One (3H) 0.53 (m, 2H), 0.44-
0.38 {m, 2H). ESI
mfz 285 [M + Hi+.
T NMR (300 Mz,
PMSO-d6) & 8.371{s
N-{1-benzyl-&- 0-d6) 6 9.37(s,
iy 1H}, 7.60 (s, 1H),
Lo 7.35-7.20 {rn, 54),
dimethylisoxaz
6.93 (t, )= 5.4 Hz,
ol-d-y1)-2- 1H), 6.80 (s, 1+
5.80 (s, 1¢
119 ethylamino}- 0 ! e 94.0
1 ( ylH ) 5.28 (s, 2H), 3.57-
3.48{m, 2H}, 2.31
benzol[dlimidaz ) ) ,5
ot (s, 3H), 2.15 (s, 3H),
acetamide 243 {5, 3H), 1.23 {3,
yhaeek §=7.2 Hz, 3H); €51
m/z a04 [M + H]+
*H NMR (300 MHz,
DMSO-d6) & 9.64(s,
N-{1-benzyl-6~ s . .6' (s
3.5 1H), 7.73 (s, 1H),
S 7.37-7.27 {m, 5H},
dimathylisoxaz - e
ol4-y1)-2 713 (s, IH), 5.25 (s,
120 y o M), 4.65(q, /=72 | >99
ethoxy-1H- .
e i Hz, 2H}, 2.35 {5, 3H},
benzoldlimidaz & o ;
: oba ’ 2.18 (s, 3H), 2.16 (s,
Nacetamide SH), 143 (t,3=72
¥ 1 Hz, 3H); €51 m/z 405
[Vt + H]+.
. .
H NMR {500 MHz,
4-{1-benzyl-4- Rl - - z.
) CD30D) 6 7.40-7.25
bromo-2- \.,4.3) .
Y (m, 5H), 7.15 {d, } =
methyl-1H- Mg 7.7 Hz, 2H), 5.51 (s
. T ™ h B " p 2S5,
121 | benzo[dlimidaz A H 30 >99
oh6y1)-3,5 Nt ‘ 2H), 2.64 {5, 3H),
disn-*t;: "is:)xsz b 232 (s, 3H), 215 {s,
FHnvisos ‘ 3H); ES m/z 396 [M
ole
+ M},
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Purity
Example Chemical Name Struckure General Characterization H?Lg
Compound procedure %)
'H NMR {500 MHz,
AR N DMS0-d6) § 7.37 {d,
e o\ §=7.5 Hz, 2H), 7.33
e a4 {t, )= 7.0 Hz, 2H),
3-benzyl-5-(3,5- Gm{‘\ “J‘;\é‘e"}‘; 729 d, 1=8.0 é;iz,
. ) : ; 1H),7.26 (L, =70
dimethylisoxaz o ;
ol-4-yl)-1-ethyl- ’ No general Hz, 18),7.091d, ) =
122 _ 1.5 Hz, 1H), 7.03 84.6
1H- - procedure
o {dd, 1=8.0, 1.5 Hz,
benzoldlimidaz ]
ol-2(3H)-one 1H), 5.08 (s, 2H),
2.94{q,1=7.0Hz,
2H), 2.31 (s, 3H),
2.13 (s, 3H), 1.26 {3,
1=7.0Hz, 3H); ESI
m/fz 348 [M + H}3.
*H NMR {500 MHz,
CDCI3) 5 8.07 {5,
4-{2-(azetidin-1- d{:_{,“- V{} N ) 1H), 7.43-7.37 {m,
yi-Lbenzybth- |y e e 3H),7.13(d, 1=6.5
imidazo{4,5- S e ,L\%}”‘ Hz, 2H), 7.0 (s, 1H),
123 blpyridin-6-yi)- ' \ Q 523 (s, 2H), 448 {t, | >99
3,5- 3= 7.0 Hz, 4H), 2.54
dirnathylisoxaz {quin, 1 = 7.5 Hz,
ole 2H}, 2.30 (s, 3H),
2,10 {s, 3H); ESIm/z
260 [M + H]+.
'H NMR {500 MHz,
1-4(5- DMSO-d6) § 11.81
. chiorothiophen {s,1H}, 7.92{d, } =
-2-yiimethyl)-6- 2.0 Hz, 1M), 7.63 {4,
{3,5- }=1.5Hz, 1H), 7.15
124 - dirmethylisoxaz R {d, J = 4.0 Hz, 14}, >898
ol-d-yi)- 1H- 6.99 (s, § = 4.0 Hz,
imidazof4,5- iH), 5.17 {5, 2H),
blpyridin-2(3H)- 2.40 {s, 3H), 2.22 (s,
one ' 3H); ESI m/fz 361 [M
+ H}+
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Purity
Cf::;fj: d Chemical Name Structure ;:;Zfie Characterization HPLC
(%)
“H NMR (300 MHz,

{$)-3,5- DMSO-d6) d 7.87 (d,
dimethyl-4-(2- F=1.5Hz, 1H), 7.42-
methyl-4-nitro- 7.30 {m, 6H), 6,11

1-{1- {g,3=7.2Hz, 1H),
125 phenylathyl}- s 2.74(s,3H), 2.23 {5, | >99
1H- B 3H), 2.04 (s, 3H),
benzo[djimidaz oo 1.94(d, I = 6.9 Hz,
ol-6- 3H); ESIMS m/z 377
vllisoxazole [Vi+ K+,

(RI3,5- *H NMR (300 MHz,
dimethyld-{2- DMSO-d6) d 7.37 {d,
methyl-4-nitro- 1=1.5Hz, 1H), ?.42-

11 o O "
. . Qd=/.402, ”
126 pheni\z::a‘thy!)n 5 274 (s, 3H), 2.23 (s, 38.3
benzold}imidaz 3H), 2.04 s, 3)
6. 1.941d, J = 6.9 H,
vljisoxazole 3H); ESI MS m/fz 377
(M + H}+.
*H NMR (500 MHz,
CD30D) & 7.70 (d, J
6-(3.5- e = 1.5 Hz, 1H), 7.45-
dimethylisoxaz i 7:30{m, ?H)' ?'72
of-4-y1)-N-ethyl- ‘}: (d, $=12.5Hz, 1H),
- 4-nitro-1-{1- 0% o No genearal 586 (g, 1= 7.0 1z,
127 o © e 1H), 3.72{q, =72 | 96.3
phenylethyl}- procedure h
1H- : Hz, 2H), 2.17 (s, 3R1),
benzofd]imidaz 1.8 {s, 3H), 1.90 {d,

ol-2-amine

3=7.0 Hz, 3H}, 1.35
t, 1= 7.2 Hz, 3H);
ESEm/z 406 [M +

Hi+.
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Example General ) Purity
Chamical Name Structure Characterization HPLC
Compound procedure %)
*H NMR (500 MHz,
€DCI3) 6 8.42 (¢, 4= |
] 1.7 Hz, 1H), 7.39-
4-{1-benzyl-2- (““gg S\ 7.33 (m, 3H), 7.30
sthyl-1H- A : ("‘*’ {d, } = 1.6 Hz, 1H),
imidazo{4,5- s X 7.10-7.09 {m, 2H),
128 blpyridin-6-yi}- e ‘(\; ' R ” \ D 5.41({s, 2H), 23.08 (g, | >899
3,5- fONTTRT 1=7.5 Hz, 2H}, 2.32
dimethylisoxaz {s, 31}, 2.15 {5, 3H), ¢
ole 1.51{t, }=7.5Hg,
3H); ESIm/z 333 [M
+ Hl+
' NMR {500 MHz,
4 X 513 CD30OD)§7.27(d, §
d:z;z:sixi . = 8.6 Hz, 2H), 6.72
ol-a-ylj-1-{4- ;E ' ;{4 i=BEHz, 21,
129 hydroxybenzyl)- ) AN Mo general 1 6.39({d, J=1.3Hz, | 599
o i é‘h procedure | 1H), 6.26 (d, 1= 1.3
benzoldjimidaz ) Hz, 1H), 4.94 {5, 2H),
ol-2(3H}-one 2.28 (s, 3H), 2.12 (s,
' 3H); ESI m/z 351 [M
+ Hl4.
*H NMR (300 MHz,
N-{2-{azetidin- DMSO-d6} 8 7.65 (s,
-yi)-1-benzyl- 1M}, 7.36-7.16 (m,
6-{3,5- 6H), 6.92 (s, 1H),
130 direthylisoxaz o 5.26 is, 2H}, 4.18 (¢, 98.2
ol-4-yI}-1H- 3=7.5 Hz, 4H), 2.35-
benzoldiimidaz 2.27 {m, 5H), 2.15
ol-4- {s, 3H), 2.14 (s, 3H};
viacetamide ESImy/z 416 [M +

Hl+.
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’ Purity
£ §
rample Chamical Name Structure General Characterization HPLC
Compound procedure
(%)
,‘\ \?’ 0 “H NMR {500 MHz,
i,s.— s \\ [z "?\] ; CDC‘g) 6 7.3 (d, i=
. N, g \{ 2.0 Hz, 1H), 7.48 {d,
(e c!op.rop Ame 33’\]"\!@\ :“/ j 3 | 4= 15 Hz, 1H), 3.98
:lhy!)-& (3" S /N (d, } = 6.5 Ha, 2H),
! : 1.57 (q, i = 7.0 Hz,
dimethylisoxaz Mo general . @ \z
131 ] 2H), 2.42 {s, 3H)}, >899
ol-4-yi}-N-ethyl- procedura ] ~ :
1H-imidazo[4,5- 2.26 (s, 34), 1.30{¢,
blpvridin-zi 1=7.0Hz, 3H), 1.29-
amine 119 {m, 14}, 0.59-
' 0.52 {m, 2H), 0.45-
0.39 {m, 2H). ES}
m/z312 {M + H}+.
'H NMR {500 MHz,
Ch300) 6§ 6.70(d,
1- = 1.5 Hz, 1H), 6.43
{cyclobutylmet {d, J = 1.5 Hz, 1H),
hyl)-6-(3,5- 4.18(d,)=7.0H,
132 dimethylisoxaz . 2H), 2.85-2.79 {m, 98.5
ol-4-y1}-2- 1H), 2.60 {s, 3H), )
meathyl-1H- 240 (s, 3H), 2.25 (s,
benzoldlimidaz 3H), 2.06-1.98 {m,
ol-3-amine 2H}, 1.94-1.82 (m,
4H); ESIm/z 311 [M
+ Hi+.
*H NMR (500 MHz,
CD30D)} §6.69(d, J
— N =1.5 Hz, 14}, 6.44
i {; ,}’“w Ty {d, J = 1.5 Hz, 1H),
{cyclopentylmet : LN do O
hy1)-6-(3 /-" g Ry TR 4.10(d, }= 7.5 Hz,
B2, N i 2H), 2.61 (s, 3H)
dimethylisoxaz N P
133 o2 ?'E«sn. F 2.50-2.40 {m, 1H), | >99
meth:‘ " R 2.40 (s, 3H), 2.25 (s,
’ 343, 1.80-1.65 [,
benzo[dlimidaz 3. ) - (
ol-g-amine 4H), 1.64-1.55 {m,
’ 2H), 1.42-1.28 {m,
2H); BSI mfe 325 [M
+ HJ+.
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Pyrit
Example . Ganeral i urity
Chemical Name Structure Characterization HPLC
Compound procedure
{%)
'H NMR {500 MHz,
CD30D) 6 7.40-7.25
6-(3,5- {m, SR}, 6.31{d, 1=
dimem“’ﬁsmz \a}}.w_q 1.5 Hz, 1H), 5.92 {d,
ol ﬁ-vT)-N:L o 4=1.5Hz, 1H),5.72 ¢
ethyli-1~(3 f —\\]\ ﬁ T K pio genaral | fa,4=6.9 Hz, 1H),
~d~{i- L I & paral
" 2 53 =7.2Hz >
134 ohenylethyl) ‘}\“ ety | S03(@I=72Hz | >99
iH Py 2H), 2,15 (s, 3H),
banzo[dlimidaz 199 (5, 31), 1.86 (d,
ol 4-diai:n§n; 1=7.0Hz, 3H), 1.33
T N {t, 1= 7.2 Hz, 3H};
ESI mf2 376 [+
Hi+,
“H NMR {300 Mz,
DMSO-d6) § 7.74 {d,
4-{1-bhenzyl-4- J=1.5 Hz, 1H), 7.55
nitro-2- {d, }=1.5 Hz, 1H),
{pyrrofidin-1- 7.37-7.26 {m, 3H),
yi}-1H- § i 7.15-7.12 {m, 2H), .
1 5 ,-;3":‘ " 9&.8
35 benzo[dlimidaz % O : 5.60 (s, 2H), 3.69 {t,
ol-6-y1}-3,5- J=86.9Hz 4H), 2.34
dimethylisoxaz {s, 3H), 2.16 {s, 3H),
ole 1.92-1.88 {m, 4H);
ESim/z 418 [M +
Hj+.
. T NMR (300 Mz,
SR -
N e DMSO-d6) 6 7.82 {d,
{1~ 3 \' y _.f"'t‘.w\‘ N
1 b;my‘ 2 G VN }=1.5 Hz, 1H), 7.59
g - {d, 1= 1.5 Hz, 1H},
methylpiparazi
o l‘;i_m;m_ 7.37-7.28 {m, 3H),
yrnt 7.22-7.19 {m, 2H),
136 18- 5.45 (s 2H), 240 (t, | o
benzoldlimidaz ] , 2H), 3. 3
“’;zg[?"_“fa? §=4.8 Hz, 4H), 2.45
oi-6-yi)-3,5- .
. (t, = 4.5 Hz, 4H),
dimethylisoxaz
'mem‘{ soxaz 2.33 (s, 3H), 2.21 {5,
oe 3H), 213 (s, 3H); ES)
m/z 447 [M + R}1.
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Example General Purity
P Chemical Name Structure Characterization HPLC
Compound procedure %)
"I NMR (300 MHz,
DMSO-d6) 5 7.84 (i,
i y=51Hz, IH), 7.67
1-benzyl-6-(3,5- 1, )
. ; {d, J = 1.5 Hz, 1H},
dimethylisoxaz
7.44{d, 1= 1.5z,
ﬂf"4"'{'”"N"(2‘ IH) 7.36-7.25 {m
137 | methoxyethyl)- i QA B -7 7'
e SH), 5.41 (s, 2H),
4-nitro-1H- e .
, - 3.73-3.67 (m, 2H),
benzo[dlinvidaz )
S2-amin 3.61-3.57 (m, 2H),
‘ 3.27 (s, 3H), 2.33 {s,
3H), 2.15 {s, 3H}; ESI
mfz 422 (M + Hi+.
"""" ) THNMR (500 Mz,
P <o DMSO-d6) 6 8.29 {d,
, Yo 5 5 1=2.1Hz, 1H), 7.95
4-{1-benzyi-2- R { . H M i

. T {d, 1= 2.0 Hz, 1H),
cyslopropyl-1H- D e S ]

- el i ] \ 7.37-7.33 {m, 2H),

imidazof4,5- TN Noganeral | 7.30-7.28 {m, 3H)

138 blpyridin-6-yl}- A o ganers -30-7.28 (m, 3H), 59
2c precedure | 5.67 (s, 2H), 2.38 {5,
. 3H), 2.37-2.35 (m,
dimethylisoxaz -
ole 1H), 2.20 {5, 3H),
i

1.13-1.11 {m, 4H};

ESIm/z 345 [M +

Hl+,
U NMR (300 MHz, |

DMSQ-d6) 5 7.33-

&AL 7.20 (m, 5H), 6.76
1-benzyl-6-(3,5- Ve “\r‘,‘1 {t, }=5.1Hz, 1H),
dimethylisoxaz 4 ) 3 6.321{d,1=12H;z
ol-4-yl}-N2-(2- 1H),6.21 {d, } = 1.5

138 methoxyathyl)- i 1 Mz, 1H), 5.21 (s, 2H), | 97.5
1H- 484 (s, 2H), 3.56 {s,
henzo[dlimidaz 4H), 3.28 {s, 34},
ole-2,4-diamine 2.29 {s, 3H}, 2.11 {s,
3H); ESI mfz 392 [M
+ Hls
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Example . Genaral o Purity .
Compound Chemical Name Structure procedure Characterization HPLL
{%)
o THTNMR (300 MHz, |
PMS0-d6) & 7.34-
7.24 {m, 3H), 7.18-
i-benzyi-6-(3,5- 7.15 {m, 2H), 6.35
dimethylisoxaz l i {d, ] = 1.5 Hz, 1H),
ol-4-yi}-2- W 6.28(d, }=1.2Hz,
140 {pyrrolidin-1- i 1H), 5.42 {5, 2Hj, >898
yi-1t4- 4.98 {s, 2H), 3.47 {1,
benzofdjimidaz 1=6.9 Hz, 4H), 2.29 .
ol-4-amine {s, 3H), 2.12 {5, 3H},
1.88-1.84 {m, 4H};
ESim/z 3858 [M 4+
H]+.

"H NMR (300 MHz,

DMSO-d6) § 7.34-

7.20 {m, 5H}, 6.35
1-benzyl-6-{3,5- {d, J = 1.5 Hz, 1H),
dimethylisoxaz 6.29{d, 1 = 1.2 Hz,

oi-d-y1}-2-(4- 1H), 5.22 {s, 2H},
141 methylpiperazi 3 5.6 (s, 2H),3.14 {t, | 87.8
n-1-yl}-1H- 1 1=4.8 He, 44}, 2.50
benzo|d}imidaz L {t,1=4.5Hz, 4H),
oi-4-amine 2.27 (s, 3H}, 2.23 (s,
3H), 2.10 (s, 3H); ES
mfz 417 [M+ Hl+
“H NMR {500 MHz,
Nt DMSO-d6) 6 7.31 {t,
J=7.5Hz, 2H),7.25 |
+-benzyl-NG- 1 .u, = 7.5 Hz, 1H),
(3.5 7.04 (d, )= 7.5 Hz,
dimeth'\ﬂisoxaz T, 2H), 6.69 {5, 11,
: - NH p - a —y
147 ol-6-yl)-2- No gen.e:ai S.7~,’(d, J = 2.“) }iz, 99
procesure § 1H), 5.60(d,j=2.0
methyl-1H- Hz, TH), 5.18 (5, 2H)
benzofdlimidaz P

ole-4,6-diamine

5.05 (s, 2H), 2.38 {5,
3H]J, 2.13 (s, 3H},
1.92 (s, 3H}; EStm/z
348 [M & Hl+,
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Purit
Example Chamical Name Structure General Characterization HPL:
Corapound procedure %)
THNMR {300 MHz,
DMSO-d6} o 7.398-
(5)-6-13,5- 7.26 (m, 5H), 6.23
dimethylisoxaz (d, J=1.5Hz, 1H),
obgl) 2 6.14 (d, 1= 1.2 Hz,
, W), 5.86{q, 1 =7.2
143 T}E’thf";'(?’ s Hz, 1H), 5.26 {s, 2H), | >99
P mz:_ Wh 2.58 {5, 3H), 2.20 {5,
benzo[djimidaz 3H), 2.02 (s, 3H),
) 1.86 (g, = 6.9 Hz,
ol-4-amine 3H); ESI MS m/2 347
: [M + H]+-.
’ " T NMIR (300 MHz,
PM50-d6) d 7.39-
{R)-6-{3,5- 7.26 {m, 5H}, 6.23
dimethylisoxaz e {d, J=1.5Hz, 1H),
ob-4-yl)-2- ¥ e 6.14{d, J= 1.2 Hz,
144 methyl-1-{1- s 1H),5.86{q,1=7.2 99
phenylethyl)- Hz, 1H), 5.26 {5, ZH),
1H- 2.58 {5, 3H), 2.20 (s,
benzofdlimidaz N, 3H), 2.02 (s, 3H),
ol-4-amine 1.86(d, 1=6.9Hg,
3H); ES! MS mi/fz 347
M+ H}+,
H NWVIR (500 MHz,
N CO30D) §7.82 {d, J
(cyclopropyime = 1.5 Hz, 1H), 752
thyl) 6-13.5- ' {d, } = 1.0 Hz, 14},
dimethylisoxaz N Mo ganaral 3.87(d,1=7.0Hz,
W5 | aianitro. Y e | 2 245(5,3H), | 09
" it g 2.29 (s, 3H), 1.30-
benzo[djimidaz 1.18 (m, 1H), 0.60-
ol-2(3H)-one 0.52 {im, 2H), 0.47-
R 0.43 {m, 2H}. ES!
mfz 329 [M + H}+
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Compound procedure %)

"H NMR (500 Mz,

. N2 DIMSO-d6) 6 7.96 {d,

Lbenzyh6-(3,5- \ - Ji N §=2.0Hz, 1R), 7.42

dimethylisoxaz A " (d, J=1.0Hz, 1H),
v 7.40-7.36 (br 5, 1H),
of-4-yl}-N-

146 methyl-1H- Q 735731 (m, 2H), >99
. ) 7.28-7.23 {m, 3Hj),
imidazo[4,5- o
alpyridin-2- 5.29 (s, 21}, 3.00 (d,

i 1=4.6Hz, 3H), 2.34
{s, 3H)}, 2.15 {s, 3H);

ESim/z 334 [M +

Hl+.

1 NMVIR (300 MHz,
. : DMSO-d6) 6 8.25 {4,
N’l'dge;’zyi's" - J=5.4Hz, 1H), 7.69
. "~ -y . {s, 1H}, 7.50 (s, 1H),
dimethylisoxaz { L) 1. _ 7.38-7.22 {m, 10H),

147 os—4~yii:—-mrm~ ,}.;N\{.}_, H 5.44 (s, 2H), 4.77 {d. 97.9

benze[dlimidaz J=5.7 Hz, 2H), 2.35
ol-Z-amine {s, 3H), 2.16 {5, 3H);
ESIm/z 454 [M +
Hi+
""" T NMR (300 MHz,
DMSO-d6) & B.65 {d,
1=1.5Hz, 1H}, 8.47
{dd,J=4.8 1.5 Hz,
1-benzyl-6-{3,5- 1H), 8.30{t, J=6.0
dimethylisoxaz Hz, 1H), 7.81 {dt, I =
ol-4-yl}-2-nitro- 7.8, 1.8 Hz, 1H},
148 N-{pyridin-3- ! 7.70{d, J=1.5 Hz, 88.5

yimethyl}-1H-
henzofdlimidaz
ol-Z-anine

W), 7.514d, 1=15
Hz, 1H), 7.38-7.21
{m, 64}, 5.42 {5, 2H},
4.76{d,}=57Haz,
2H), 2.34 (s, 3H),
2.16 {s, 34); ESI m/2
455 [M + H)+.

ig8
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Purity
E {
Hample Chamical Name Structure General Characierization HRLC
Compound procedure
{%}
Y NMR {300 Mz,
owsoss s
dimethylisoxaz ) A
ol-Anyl)-N- {(d, J = 1.5 Hz, 1H),
' .37-7.22 (m, 5H),
148 methyl-4-nitro- 1 _7 %7 7.22 (m, 5H) >89
" 5.37 {s, 2H), 3.06 (d,
i
J= 4, . 3H}, 2.
henzoldlimidaz 8 Hz, 3H) _234
ol-2-amine {5, 3H), 2.16 (s, 3H);
T ESim/z 378 [M +
Hi+
: *H NMR (300 MHz,
1-benzyl-6-(3,5- CpCi3}67.481{d, 1=
. dimethylisoxaz 1.5 Hz, 1H), 7.35-
ol-4-yl}-3- N | 7.30 (m, 5H), 6.84
150 methyl-4-nitro- | DEENCTA 1 (4, 1= 15Hz, 1H), | >99
procedure
: 1H- 5,35 {s, 2H), 3.65 (s,
benzoldjimidaz 3Hj, 2.26{s, 3H},
ol-2{3H}-one 1 2.09 (s, 3H); ESI m/fz
379 [M + Hi+
1 NMR (300 MHz,
ey DMSO-d6) § 7.33-
1-beneyi-6-43,5- i'\“‘ "‘ 5 !:MQN‘ 7.20 {m, 5H}, 6.63
dimethylisoxaz ~ '_Nh\*xﬁ*;&;wi'rf‘:\*“' {br.s, 1H}, 6.32 (5,
1sg | ok ARG W P B i. ), 628(s, 2H), | oo
3 e
methyl-iH- - *{m 5.17 {s, 2H), 4.86 {5,
benzaldlimidaz T 2H), 2.94(d, ) = 4.5
ole-2,4-diamine Hz, 3H), 2.29 (s, 3H),
2.12{s, 3H); ESI my/z
348 M + H+.
*H NMR {300 MHz,
N2, 1-dibenzyl- DMISO-d6) § 7.37-
' 3.5 7.22 (m, 11H), 6.35
P {s, 1H), 6.22 (5, 1H),
dimethylisoxaz . {5, 1H) {3, 1)
152 olyl)-TH. A 5.26{s, 2H), 4.83{s, { >99
' 2H),4.65 (d, §=5.7 |
benzo{dlimidaz ) (d =57 3

ole-2 4-diamine

Hz, 2H), 2.29 (s, 3H),

2.12 (s, 3H); ESim/z :

424 [h + HI+,
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| Purity
Ex fe ai
HImpIE Chemlcal Name Genera Characterization HPLC
Campound procedure (%)
" HHNMIR (500 MHz,
. DMSO-ds) & 7.98-
N, 1-dibenzyi-6- 187

45 7.95 (m, 2H), 7.44

B {d, ) =2.0Hz, 1H),

dimethylisoxaz 7.367.24 (m, 10)

153 al-4-yi)-1H- a SO LSRN ogg
L 8.37 {5, 24}, 4.68 {d,
imidazol4,5-

L 1=59Hz, 21), 2.34
bipyridin-2- )
i {s,3H), 2.15 {5, 3H};
amine
ESim/fz 410 [M +
H}+.
T NMR (500 MHz,
DMSO-d6) 6 8.45 {d, |
1=2.0Hz 1H), 8.14
, 3= 2.0 Hy, IH),
1-benzyl-2- (d_J O Hz, 1H)
7.508d, 1= 2.0 Hz,
meathyl-6-{1-
. iy 1 1H),735(,1=7.0
i Ak penerai

154 Y OBEREE 1 1, 2H), 729 (5 3= | 99.0
pyrazol-5-yij- procedure |
e 7.0 Hz, tH), 7.21 {d,

1H-imidazol4,5- )
Elovridine J=7.0Hz, 21), 6.46
Py (d, 1= 2.0 Hz, 1H),
- 5.57{s, 2H), 3.83 {5,
3H), 2.60 (s, 3H}; ESI
m/z 304 [M + R+,
T NMR {500 Mtiz,
DMSO-d6) & 7.88 (d,
. 3= 2,5Hz, 1H), 7.24-
N-{1-benzyl-2- ) . _4
: 7.30{m, 3H),7.27
methyl-1H- .
- {t,1=7.0Hz, 11},
imidazol4,5- N ; 705 (d. 1=7.0 Hz
G genara R PN Z
155 blpyridin-6-yl)- = \ ’ >89
Ipy a5 & procedure | 2H),6.71{d, J=2.5
3
. . Hz, 1H}, 5.38 (s, 2H),
dirnethylisoxaz
i 2.47 (s, 3H), 214 (s,
ol-4-amine -
3H), 1.92 (s, 3H); ESI
m/z 334 [M + Hl+.
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Example . Generat R Purity
Chemical Name Structure Characterization HPLC
Compound procedure %)
'H NMR {500 MHz,
DMSO-d6) § 10.58
, {s, 1H), 7.38-7.34
4-benzyl-6-(3,5- {m, 4H}, 7.30-7.23
- dimethylisoxaz Na genersl {m, 1H}, 6.87(d, i =
156 ol-4-y1)-3,4- arccedure 7.9 Hz, 1H), 6.65(d, | >99
dihydroquinoxa F=79Hz, 1H), 6,51
tin-2{1)-one {s, 1K), 4.46 (s, 2H},
3.86 s, 2H}, 2.15 (s,
34}, 1.97 (s, 3H); £S1
m/z 334 {M + H+.
*H NMR (300 MHz,
DIViSO-ds) 6 8.62 (d,
I=1.5Hz 1H), 8.44
{dd, } = 4.8, 1.5 Hz,
1-benzyl-6-(3,5- iH), 7.78{dt, 1 = 7.8,
dimethylisoxaz 1.8 Hz, 1H}, 7.35-
ol-4-yi}-N2- 7.20 {m, 7H)}, 6.35
157 {pyridin-3- { {d,1=15Hz, 1H), | 97.9 |
yimethyl)-1H- 6.221{d, )= 1L.5Hz,
benzofdlimidaz 1H), 5.24 {5, 2H},
ple-2 4-diamine 4.87 {5, 2H), 4.64 {d,
1=5.7 Hz, 2H), 2.29
(s, 3H), 2.12 (5, 3H};
ESI m/z 425 [M +
Hl+.
T NMR (300 MHz,
DMSO-d6) d 7.38-
‘E'"(?'beml/"‘;" T 7.26 {m, 4H), 7.22-
fluoro-2- e I 7.19 (tn, 24), 7.03
s b :“fth{:’f”; s 1 A S (0,0=117, 120z, | o
) : 2.57 (s, 3H), 2.36 (s,
dimethylisoxaz 3H), 2.19 (s, 3H); ESI
ole MS m/2336 [M +

Hi+

191
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Frample Chemical Name Structure Ganeral Characterization HPLC
Compound procedure
{95)
TH NMR (500 MHz,
CDCI3) §7.78 (d, I =
) 1.5 Hz, 1H), 7.44 (d,
(cyclopropylme N 3=1.5Hz, 1H), 4.03
yelop™ by {d, 1= 6.5 Hz, 2H),
thyl}-6-{3,5- i ! “ \\j 367(q,)=7.0H
. =7.0Hz
dimethylisoxaz AL 1 No general ! ’
159 VISOXSZ | NN oEenetal | o), 244 (s, 3H), | >99
ol-4-yl}-N-ethyl- procedure {7
) 2.29 (s, 3H), 1.33 {t,
4-nitro-iH-
L 1=7.0 Hz, 3H), 1.30-
benzo[d]imidaz )
; 1.18 (m, 1H), 0.60-
ol-2-amine
0.52 {m, 28}, 0.47-
0.41 {m, 2H). ESI
m/z 356 [V + H+
. _ *H NMR (500 MHz,
!..".:»»M_X \!.;:v'fﬂ\\{ , CD30D) § 6.49 {d, |
1 He St S =15 Hz, 1H), 6.37
{cyclopropylme {{}\—<\ [l\ x}l A {d, J= 1.5 Hz, 14),
yeopropy R 3,86 (d, 1= 6.5 Hz,
thyl)-6-{3,5- NH, -
dimethylisoxaz N .| 2HL3.48({q, =70
4 X H ety
160 VIS O BN L, 2H), 239 (s, 3H), | >99
ol-4-ylj-N2- procedure
cthvl 10 2.24 {5, 3H}, 130 {t,
R | §=7.5 Hz, 3H), 1.28-
benzo{d]imidaz
ole-2,4-diamine 118 {m, 1H), 0.53-
' 0.48 (m, 2H), 0.40-
0.35 {m, 2H). ESI
mfz 326 [M + Hl+,
TH NMR (500 MHz,
CH30D) 6 5.49 (d, }
4-aming-1- = 1.5 Hz, 1H), 6.42
{eyclopropylme {g, 1=15Hz, 1Hj,
thyl}-6-13,5- 3,751{d, }=6.5Hz,
; . . No ganeral .
16l dimethylisoxaz 2H], 2.39 {s, 3H), g7.4
procedure
ol-4-yl}-1H- 2.24 {s, 3H), 1.28-
henzol[dlimidaz 1.18 {m, 1H), 0.56-
ol-2{3H}-one 0.48 {m, 2H), 0.44-
Q.39 {m, 2H). ES
m/z 299 [M + H}+.

192
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..E,. - ! Ceneral " Purity
rample Chamical Name Structure Tener Characterization HPLC
Compound procedure (%)
78
'H NMR {300 MHz,
A-aming-1 DMS0-d6) § 7.36-
armine - NP, 7.24 (m, 5H), 6.40
benzyl-6-(3,5~ TR T
direthylisoxa ' ‘; {d, )= 1.5 Hz, 11),
meth az o’ %
ey A ‘ P o No generas 6.39 {d, } = 1.8 Hz,
162 ol-4-yi}-3- N e >69
1 procedure 1H), 5.08 {s, 2H),
methyl-1H- N¥H, ,
. benzoidlimidaz . 4.99 (s, 2H), 3.62 (s,
1 '1'2(;;”"0 ’ 31}, 2.26 s, 3H),
orastirone 2.12 {5, 3H); ESI m/2
349 [M + H}+.
*H NMR {300 MHz,
1-benzyh-6-(3,5 5 DMSO-d5) d 11.7 {s,
1-benayi-6-(3,5- . o
DenzyruAS, Wt (3 1H), 7.39-7.27 {m,
dimethylisoxaz 7 \ I X
ol-dyl}-4 N 5H),6.96(d,) = 1.2
163 e o= § T} ) Hz, 1H), 6.92 (5, 1H}, | 90.3
fluoro-1H- N SLst o o
benzofdjimidaz H | 5.04 {s, 2H), 2.32 (s,
nr 1 2
e"q (3Hi ! 3H), 2.14 {s, 3H); ES!
orsEnrone MS m/fz 338 [M +
Hl+
N-(1-benzyh6 TH NMR (300 MHz,
i Y DMSO-d6) 6 9.77 (s,
d,me’h' soxar 1H), 7.41-7.24 {m,
; o yi) 3"‘ ‘ SH), 7.03 (d, = 1.5
¥ Hz, 1H), 6.77 (d, 1 =
164 methyl-2-ox0- o >99
o o 1.5 Hz, 1H), 5.08 (s,
2,3-dihydro-1H- il et
benzoldjimida 3 ZH, 3.46 (s, 31},
e z
» 2.31 {5, 3H), 2.14 {5,
O e
acetamid 3H), 2.08 (s, 3H}; ESY
yice € a/z 391 [M + Hl+.
*H NMR (500 MHz,
DMSO-de) § 8.17 {d,
4-{1-benzyl-2- J=21Hz 1H),7.57
(4- {d, = 2.1 Hz, 1H),
methylpiperazi 7.36-7.31 {m, ZH),
n-1-yi)-1H- 7.29-7.25 (m, 1H},
165 imidazol4,5- ¥] 7.22-7.18 {m, 2H}, >499
blpyridin-6-vi}- 5.36 (s, 2H}, 3.35-
3,5- 3.32 {m, 4H)}, 2.45-

dimethylisoxaz
cle

2.44(m, 4H}, 2.32
(s, 3H), 2.22 (s, 3H),
2.14 (s, 3H}; ESImi/z

403 {M + H}+.

18

3
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Exarnple General Purity
P Chemical Name Structure ) “ Characterization HPLC
Compound procedure 6
7
'~ TH MR (500 MHz,
DMSO-d6) § 10.62
{s, 11}, 7.37-7.33
m, 5H), 7.29-7.25
4-benzyl-6-{1- ( )
{m, 1H},6.90{g, 1=
methyl-iH- -
rarol 5l y | 7w, 1H), 6.80
166 By Vi Openeml {1279, 1.8 Hz, | >99
3,4- procedure
_ . 1H), 6.70 {d, 1= 1.6 -
dihydroquinoxa .
) Hz, 1H}, 6.18(d, i =
lin-2{iH}-one
1.8 Hz, 1H}, 4.49 (s,
2H), 3.83 (s, 2H),
3.58 {5, 3H); €SI m/2
319 [M + H}+.
H NMR (500 MHz,
DRASO-d6) § 7.95 (d,
3 =2.0Hz, 1H), 7.54~
1-henzyl-6-(3,5- 7.50 {m, 14}, 7.40
dimethylisoxaz {d, J=2.0Hz, 1H),
ol-4-yl)-N-{2- 7.34-7.30 (m, 2H), ;
167 methoxyethyi)- Q 7.28-7.23 {m, 3H}, >G9
1H-imidazoi4,5- 5.32{s, 2H}, 3.64-
bloyridin-2- 3.59 {m, 2H), 3.58-
amine 3.55{m, 2H), 3.28
{5, 3H), 2.33 {5, 3H},
2.15 {s, 3H); ESI m/z
378 [M + H}+.
'H NMR (360 MHz,
€DCIZI567.75(d, i =
4-{1-benzyl-2- T -
=W 1.5 Hz, 1H), 7.37-
methyl-4- Nange™ U
* 7.33 {m, 31), 7.24
{methylsuifonyl
V1H - vovemergt | (@3 L5 Rz 1H)
168 o CEENEIET | 5 11.7.08 (m, 2H), | 92.3
benzoldlimidaz : procedure o
5.39 (s, 24, 3.54 {s,
ol-6-yi)-3,5-
dimethylisoxaz 3H), 2.73 {s, 3H),
i a?'e ‘ 2.31 (s, 3H), 2.26 s,

3H]J; £SI m/z 396 [M
+ Hi+.

184
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Example . General i Purity
Chemical Name Structure Characterization HPLC
Compound procadure 8}
" H NMIR {300 Mz,
DMVISQ-dB) & 8.50-
1-benayl-6-3,5- 8.46 {m, 2H), 8.08
dimethylisoxaz {t, 1=5.9Hz 1H),
ol-4-yij-N- 7.971{d, 1= 2.0Hz,
{pyridin-4- 1H}, 7.51{d,1=2.0
169 yimethyl)-1H- a Hz, 1H), 7.40-7.25 98.0
imidazol4,5- {rn, 7H}, 5.40 (s, 2H},
blpyridin-2- 4.69{d, J=5.9 Hz,
amine 2H), 2.34 (s, 3H),
2.16 {s, 3H); EStm/z
413 [M+ Hl+,
""" '+ NMR {300 MHz,
DMSO-d6) § 7.96 {d,

3 | §=2.0Hz, 1H), 7.39
1-benzyh-6-3,5- | {d, = 2.0 Hz, 1H),
dimathylisoxaz | 7.37-7.22 {m, 64},

ol-4-y1)-N- 5.35 (s, 2H}, 4.14-
70 {tetrahydro-2H- ‘”(\ N a 3.98 {m, 1H), 3.95- 599
- pyran-4-yi}-1H- st 3.86 {m, 2H), 3.50-
imidazof4,5- 3.38 {m, 2H}, 2.33
blpyridin-2- {s, 3K}, 2.14 {s, 3H),
amine 2.00-1.91 {m, 24},
1.68-1.50 {m, 2H);
ESI m/z 404 [M +
H+.
TH'NMR {500 MHz,
DMSO-dG) § 11.87
o 04(d, 1=
‘{f 3\\*\ — 1(5?: i::,),if-li%?f; {d,
Y-benzyl-6-{1- s {{ N J=1.5, 1H), 7.46 |d,
methyl-1H- Gl } - R J=2.0 Hz, 1H), 7.38
171 pyrazol-5-yl)- N Nogeneral { S shzaH), | »99
1H-imidazo(4,5- H procedure o
bipyridin-2(3H)- 7.34t,)=7.5Hs,
2H), 7.27 (4, 1=7.0
one Hz, 1), 6.37 (d, 1 =
1.5 Hz, 1H), 5.06 {5,
2H), 3.77 (s, 3H); ESI
m/z 306 [M + H]+.
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' Purit
Example . Chemical Name Structure General Characterization H?L:
Compound procedure
{%]
TH NMR (300 MHz,
DMSO-d6) d 12.1 (s,
{S)}-6-{3,5- 1H), 7.68(d, §=1.5
dimethylisoxaz N Hz, 1H), 7.45-7.29
ol-d-yi}-4-nitro- < ﬁ __"I : {m, 5H), 7.13 {d, ) =
172 1-{1- &\s I . 1.2 Hz, iH), .5.79 {a, -39
phenylethyl}- oo 1= 7.2 Hz, 1H), 2.25
1H- {s, 3H), 2.04 {5, 31},
benzo[dlimidaz 1.88{d, 1=7.2Hz,
ol-2{3H}-one 3H); ESI MS m/z 379
[+ H]+,
“H NMR (500 MHz,
DMSO-d6) & 9.84 (5,
1H), 7.33 (t, 1= 7.6
1-benzyl-6-{3,5- He, 2H), 7.26 (L, 1=
dimethylisoxaz 7.3 Hz, 1H), 7.18 {d,
173 ol-4-yi}-2- F‘\m genersl | J=7.1Hz, 2H), 6.86 599
methyl-1H- procedure {d, §= L3 Hz, IH)},
benzoldjimidaz 6.47 {d, 1 = 1.3 Hz,
ol-4-ol 1H), 5.42 (s, 2H),
2.52 {s, 3H}, 2.33 (s,
- 3H), 2.15 {s, 3H); E5I
Iom/z334 M + H+,
*H NMR (500 WiHz,
DMSO-d6} & 10.53
{s, 1H), 7.37-7.32
{m, 4H), 7.26-7.23
. {m, 1H),6.88(d, I =
(R)-4-benzyl6- 7.9 Hz, 1H), 6.66
s (dd, } = 7.9, 1.7 Hz,
dimathylisoxaz . . :
174 ol-4-yl)-3- Nogeneral | 1H), 6.42(d, /=15 98.7
- procesiure ¢ Hz, 1H), 4.54 (d, } =
methyl-3,4~ . o
} 15.6 Hz, 1H), 4.37
dihydroguinoxa

lin-2(1H}-one

{d, ] = 15.7 Hz, 1H),
3.98{g, J= 6.7 Hz,
1H), 2,11 s, 3H),
1.93 {5, 3H), 1.12(d,
J= 6.7 Hz, 3H}); ESI
m/z 348 [M + Hl+.
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Example
Compound

Chamical Name

Structure

General
procedure

Purity
Characterization HPLC
{%}

175

4-{1-benzyl-6-
{i-methyl-1H-
pyrazol-5-yii-
iH-imidazol4,5-
blpyridin-2-
vlimorpholine

*H NMR {500 MHz,
DMS0-d6) § 8.33 {d,
J=1.5Hz, 1H), 7.74
{d, } = 1.5 Mz, 1H),
7.46(d, ) = 1.5 Hz,
1H), 7.34 (4, 1=7.5
Hz, 2H), 7.27 (4, ) =
7.5 Hz, 1H), 7.20{d, | 95.6
1=7.0 Hz, 2H), 6.38
{d, = 1.5 Hz, 1H),
5.42 (s, 2H), 3.76 {s,
3H}, 3.72{1,1=45
Hz, 4H), 3.34 (¢, 1 =
4.5 Hz, 4H); ESI m/z
375 [M + H}+.

176

1-benzyi-6-(1-
raathyl-1H-
pyrazol-5-yl}-N-

{tetrahydro-2H- |

pyran-4-yl}-1H-
imidazo{4,5-
blpyridin-2-
amine

i DMSO-d6) 6 8.10 {d,

*H NMR (500 Mtz,

1=2.0Hz, 1H}, 7.53
{d, 3= 2.0 Hz, 1H),
7483 {d, 1=2.0Hz,
iH), 7334, 1=7.0
Hz, 2H), 7.28-7.21
{m, 4H}, 632 (d,i=
1.5 Hz, 1H}, 5.37 (5,
2H), 4.11-4.04 {m, »>99

11}, 3.91{dd, i =
10.0, 2.0 Hz, 2H]},
3.75{s, 3H), 3.44

{td, 1=12.0, 2.0 Hz,
2H), 1.86 {dd, I =
12.5, 2.0 Hz, 2H),
1.60{qd, }=12.0,

4.0 Hz, 2H); ESHm/fz

389 [M + H]+.

197




WO 2015/002754 PCT/US2014/043423
Example . General e e Purity
Chemical Name Structure Characterization HPLC
Compound procedure %)
"H NMR (300 MHz,
DMSC-dB) 6 12.56
4-amine-1- {5, 1H}, 7.45-7.42
benzyl-6-{3,5- {m, 2H), 7.34-7.25
dimethylisoxaz {m, 3H), 6.44{d, I = °
177 oi-4-yl}-1H- 1.2 Hz, 1H), 6.39{d, | 98.6
benzofdiimidaz }=1.5Hz, 1H), 5.44
ole-2(3H})- {s. 4H), 2.28 (s, 3H),
thione 2.1% (5, 3H); ESim/z
351 {M+ His,
*H NMR (300 MHz,
- | DMSO-d6) d 10.5 s,
(5)-4-aming-6- \ . ,\},-M & ) 1H), 7.41-7.26 {m,
(3,5 R s SH), 6.24{d, 1= 1.5
dimethylisoxaz o= § ] f Hz, 1H), 5.97 (d, J =
ol-A-yl)-1-{1- NN ] 1.2 Hz, 1H), 5.65 {q,
178 whenylethyl}- : ﬁ}'f:?' ¢ J=7.2 Hz, 1H), 5.04 >33
1H- {s, 2H}, 2.19 {s, 3H},
benzoldlimidaz 2.01{s, 3H), 179 (d,
ol-2{3H)-one 1= 7.2 Hz, 3H); ESI
MS m/z 349 [M +
Hi+.
H NMR {300 MHz,
DpASO-de) d 10.5 {5,
(R)-4-amino-6- Y 1H), 7.41-7.26 {m,
e . R .i{ Y 5H), 5.24‘(;,‘1 =15
dimethylisoxaz 0= Ei :{f ‘i Hz, 1H), 5.97 {d, I =
_ oldy1)1-(1- N \i» 1.2 Hz, 1H), 5.65 (g,
179 ohenylethyl)- NH, P 1=7.2Hz 1H),5.04 | >99
11 {s, 2H}, 2.19 (s, 3H),
benzofdiimidaz 201 (5, 3), 1.79 (d,

ol-2{3H}-one

4=7.2 Hz, 3H); €51
M5 m/z349 M+
H}+.

198
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Example . General L Purity
] Chemical Name Structure Characterization HPLC
Compound procedure
(%6}
P o “H NMR (300 MHz,
1-benzyl-6-(3,5- \\h "\«1.»1*'(3.\!\: DMSD-d6) § 11.89
dimathylisoxaz = :\§\=“ ,\‘;‘;\\\{f__,;ia‘-%d {s, 1H), 7.74 (s, 1H),
ob-4-yl)-7- o={ | 7.38-7.24 (m, 3H),
N L ) pio general ’
180 methyl-1H- ,\i' ~d = dure 7.17-7.14 {m, 2H}, 84.3
iraidazol4,5- . PIOCeClt® | 5 06 (s, 2H), 2.16 {s
blpyridin-2(3H)- 3H), 2.01 {5, 3H),
one 1.99 {s, 3H}; ESI m/z
335 [M + Hi+.
...... . . ;
H NMR (300 MHz,
H{Lbenayl2,7- | 7N S CDCI3) 6 8.23 (s,
dimethyl-1H- Ve Y J 1N 1H), 7.37-7.31 (m,
imidazol4,5- Newgor e 3H), 6.95-6.92 (m,
. —# 7 \\ No genaral
181 bipyridin-6-vl)- N o 2H}, 5.58 (s, 2H), 98.7
N \x - procedura o g
3,5- ! 2.64 (s, 3H), 2.23 {5,
dimethylisoxaz 3H}, 2.22 (s, 3H),
ole 2.06 (s, 3H); ESImfz
333 [M + M,
1 'H NMR {300 MHz,
CDCI3) 5 7.31-7.28
- 4-{3-benayl-6- {m, 3H}, 7.07-7.04
' {3,5- {m, 2H), 6.61.{d, ] =
dimethylisoxaz 1.2 Hz, 1H), 6.42 (d,
-4-yl}-2- i=1.2Hz .3
- | o T e
ethyl-1H- s, 2H), 4. L i=
. benzo[dlimidaz 4.5 Hz, 4H), 3.58 {1,
ol-4- = 4.5 Hz, 4H), 2.58
ylimorpholine {s, 3H), 2.32 (s, 3H},
2.18 (5, 3H); ESImy/z
403 {M + Hi+,
"""" H NMR (300 MHz,
COCI3)67.75{d, §=
1-{i-benzyl-6- 1.2 Hz, 1K), 7.35-
(3,5- 7.2% (m, 3H), 7.07-
dimethylisoxaz ?Ex 7.05 {m, 2H}, 6.72
At (/ ) == d =1.5 1 1
183 ol-4-yi}-2 ~ « ( ,‘J 1.5 Hz, 1H}, 99
methyi-1H- 5.31(s,2H), 4.32 {t, ;
benzoldlimidaz J=4.5Hg 2H}, 3.22
cl-g-ylazetidin- {t,1=4.5 Hz, 2H),
2-one 2.60 (s, 3H), 2.33 {5,
3H}, 2.19 (s, 3H); ES!
m/z 387 (M + H]+.
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Example General Purity
e Chemical Name Characterization HPLE
Compound procedure
{%}
T NMR {300 MHz,
DMSO-d6) & 7.35~
1-benzyl-2- 167.35
7.16 {m, 5H), 6.40
methyl-6-
. {d, } =1.2 Hz, 1H},
‘1:3115"
. 6.23(d, I = 1.2 My,
trimethyl-1H- N
184 . u 1), 5.35 (s, 2H), >99
pyrazoi-d-yl}- : N _
i 5.18{s, 2H}, 3.66 {5,
3H]), 2.50 {s, 34},
benzo[dlimidaz ) .‘ (b_ )
; 2.13 (s, 3H), 2.04 (s,
ol-4-aming .
3H); ESEMS m/z 346
[M 4+ Hl+.
T NMR (300 Mtz
DMSO-d6) 8 8.60 (d,
J=1.6Hz, 1H), 8.46
dd, ) =4.7Hz, 1.6
1-benzyl-6-(3,5- ( i Z.
. R Hz, 1H), 8.08-8.01
dimethylisoxaz - e
. {m, 1K}, 7.97{d, 3 =
0|-4~Y|)-N-
(pyridin-3 2.0 Hz, 1), 7.77-
185 pyrd a 7.72{m, 1H), 7.48 | >39
yimethyl}-1H-
. {d, } = 2.0 Hz, 1H},
imidazol4,5- .
blpyridin-2 7.38-7.20 {m, GH),
pyrici 5.36 (s, 2H), 4.69 {d,
amine
J=5.8 Hz, 2H}, 2.34
{5, 3H), 2.16 (s, 3H);
ESim/z 41t [M +
HJ+.
*H NMR {500 MHz,
DMSO-d6) § 7.51 {s,
4-{¢-bromo-2- 1H), 7.33 (s, 1H},
methyl-1- 7.25-7.17 {m, 3H),
phenethyl-1H- 7.10(d, } = 7.0 Hz,
186 henzold]imidaz H 2H), 445, )=7.0 >99
0i-6-yl}-3,5- Hz, 2H), 3.03{t, J =
dimethylisoxaz 7.0 Hz, 2H}, 2.40 (s,
ole 3H), 2.25 {s, 3H),

2.23 (s, 3H); ESi m/z
410 [M + H}+,
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Example Ge i Purity
xamg Chemical Name Structure ners Characterization HPLC

Compound procedure
{%)
*H NMR (500 MHz,
PMSO-d6) 6 7.49 (d,
3= 1.5 Hz, 1H), 7.35
d,d = 1.5 Hz, 1H),
&-{a-broma-2- : (/ 26 (L 1=75 Hz)
methyl-1-{3- il AR AL I A2
A B 2H), 7.20{d,1=7.0
phenylpropyl)- ¢
H 1 Mz, 2H), 7.7 {t, )=
187 L. H 7.0Hz, 1H),48.25(t,1 1 986
benzo[dlimidaz
i = 7.5 Hz, 2H}, 2.65
ol-G-yl}-3,5-
, . {t, }=7.5 Hz, 2H),
dimethylisoxaz o
2.55 (s, 3H), 2.41 (s,
ole
3H), 2.23 {5, 3H),
2.06-2.00 {m, 21};
ESIm/fz424 (M +
Hl+-
""""" " IH NMR (500 MHz,
DMSO-d6) 8 7.53 {d,
J=1.0Hz, 1H), 7.34
4-{7-bromo-2- , % 1H), 7
. {d, } = 1.5 Hz, 1H),
methyl-1-(3-
henylaropyl 7.32-7.23 (m, 4H),
phe ylz PY 7.20{4, 1= 7.0 Hz,
188 . H 1H),4.43(,1=8.0 | 99.0
henzo[djimidaz . -
: - ) Hz, 2H), 2.76 (, I =
ol-5-yi}-3,5- . -
dimethylisoxaz 8.0 1z, 2H), 253 s,
o 3H), 2.39 {5, 3H),
ole o - .
2.21{s, 3H), 2.1~
2.04 {m, 2H); ES
mfz 424 [M + H}+.
*H NMR (500 MHz,
DMSO-d6) 6 7.63 (d,
I=1.0Hz, 14), 7.3
4-{4-bromo-2- {d,J =1.5Hz, 1H},
methyl-1-{2~ 7.24(t4,1=7.0,2.0
i phenoxyethyl)- Hz, 2H), 6.90 (1, ) =
1H- 7.0 Hz, 1H}, 6.84 {d,

189 . N H ) ) { S >89 |

benzoidlimidaz i'l‘? 1= 8.0 Hz, 2H), 4.66 ]

ol-6-yl}-3,5-
dimethylisoxaz
ole

{t, }=5.0 Hz, 2H},
430, I =50Hz,
2H), 2.67 {5, 34},
2.41(s, 3H), 2.24 (s,
3H); ESI m/z 426 M
+ M+,
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Purit
Example Chemical Name Structure General Characterization HPi.g
Compound procadure %)
"1 NMR {500 MHz,
DMS0-d6) 6 7.55 {d,
4-{7-bromo-2- J=1.5Hz 14}, 7.32
methyl-1-{2- ¢ {d, = 1.0 Hz, 11),
phenoxyethyl}- e 7.26 {t, } = 8.0 Hz,
190 ' 1H- " 2H),6.94-6.89 (m, | _ 99
benzoid]imidaz 3H), 4.89({1,1=5.0
ol-5-y1}-3,5- Hz, 2H), 4.40 (¢, i =
dimethylisoxaz 5.0 Hz, 2H), 2.67 (s,
ole 3H), 2.39 (s, 3H},
2.21 (s, 3H); ESim/z
426 {M + Hl+.
*H NMR {500 MHz,
£D30D) § 8.30 (4, §
4-{1- =1.5 Hz, iH}, 7.86
{cyclohexylmet (d, = 2.0 Hz, 1H},
hyl}-2-methyl- 4.14{d,J=7.5Hz,
191 1H-imidazo[4,5- No general 2H), 2.69 (s, 34}, 599
bloyridin-6-vi)- procedure | 2.44 {s, 3H), 2.28 {5,
3,5 34}, 1.95-1.82 {m,
dimethylisoxaz 1H), 1.76-1.50 {m,
ole SH}, 1.26-1.07 {m,
S5H}. ESImy/z 325 [M
+ Hl+.
*H NMR (500 MHz,
£D30OD} 5 8.30 {d, §
a{i- = 2.0 Hz, 1H), 7.88
{cyciopentylmet idé; T dz';)iz'ol:i’
hyt}-2-methyl- 1 fe au)
1H-imidazol4,5- No generai _ZH)' = Lls, 3H),
192 bipyridin-6-yi)- rocedure 2.48-2.38 {m, 1H)}, 98.5
pyridin-6-yi} p
35 2.44 (s, 3H), 2.28 {5,
dimethylisoxaz 3H?' 1.80-1.68 {m,
ol 44}, 1.66-1.57 {m,
2H), 1.40-1.27 (m,
2H). ESI m/z 311 (M
+ H}+, HPLC 98.5%.

202
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Exampla General purity
. Chemical Name Structure Characterization HPLC

Compound . procedure %)
TH NMR {500 MHz,
. CD30D) 6 8.30 {d, J
a{1- N Nl =15 Hz, 1H), 8.00
{cyclobutylmet WY #\ \(‘ {d, = 1.5 Hz, 1H),
hyl}-2-methyl- ,N*-§ f""%-‘*‘“**‘«”-\"“ 433 (d, 1=7.0 Hz,

193 1H-imidazo|4,5- “"”*\\\f E\ P Nogeneral | 2H),282-2.80(m, § o

b]pyridin-6-yl}- * N procedure 1H), 2.70 (s, 3H),
3,5 2.85 (s, 3H), 2.28 {5,
dimethylisoxaz 3H}, 2.10-2.98 (m,
ole 2H), 1.96-1.81 {m,
4H). ESIm/z297 IM
+ Hl+
H MMR (300 MHz,
e DMSQO-d6) & 8.56-
\‘\\‘}'\\\ \f&*@ 8.51 {m, 1H), 8.11
1-benzyl-6-(3,5- o Pt A & {t,3=6.2 Hz, 1H),
dimethylisoxaz v N\ E:};‘&"“ 4, .l j’ i 7.95(d, 1= 2.0 He,
ol-4-yl}-N- S N | 1H), 772 (td, 1= 7.7
{pyridin-2- ) Hz, 1.8 Hg, 1H), 7.47
194 vimethyl}-1H- & {d, 1= 2.0 Hz, 1H), >99
imidazof4,5- 7.38-7.25 (m, 7H},
blpyridin-2- 5.40 s, 2H), .75 (d,
amine 1=59Hz, 2H), 2.34
{5, 31, 2.16 (s, 3H});
EStm/z 411 (M +
Hi+.
oy “H NMR (300 MHz,
(R 4y PMSO-d6} 6 8.04 {d,
4-{1-benzyl-2- Y i .“\1 1 =2.0 Hz, 1H), 7.53
{pyerolidin-i- o N ,g“\y\}.,f!-ii‘«. & o
Yi-1H- Nedl, I 3 B (¢, )= 2.0 Hz, 1H),
L. vy N""“*' 2= : 7.37-7.22 {m, 3H},
) imidazo(4,5- N . - S
195 blpyridin-6.yl)- G 7.16-7.09 {m, 2H), | >99
: 5.51 (s, 2H), 3.61
) 3'5f {m, 4H), 2.35 [s, 3H),
d’met:;":'soxaz 2.17 (s, 3H), 1.91-

1.86 {m, 4H}; ES!
m/2 374 [M + H}+.
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Purit
CExamp!e Chemical Name Structure General Characterization HPLg
ompound procedure |
] {36}
*H NMR (300 MHz,
N DMSO-<i6} 6 7.95 (d,
2rbenaie | T Nl 1= 20ms, 1) 748
oo s Iw (t,1=5.5 Hz, 1H),
. T S 7.38{d,1=2.0H2
dimethylisoxaz h)\-"“'(\ DR s '
ol-deyl)-AH- , 7~ N 1H}, 7.36-7.22 {im,
196 imidazo[4,5- HC Q 5H), 5.32 (s, 2H), >89
blpyridin-2- 4,87 {t, {= 5.4 Hz,
vi)aminoethan 1H}, 2.66-3.60 {m,
of 2H}, 3.54-3.48 {m,
2H), 2.33 (s, 3H),
2.14 {s, 3H); ESI m/z
364 [M + H]+.
THNMR (300 MHz,
€DCI3) § 7.36-7.24
{m, 3H), 7.18-7.15
1-{1-henzyl-6- {m, 2H}, 6.73 {d, | ~
(3,5- 1.5 Hz, 1H), 5.\95 {d,
dimethylisoxaz & 3= 1.5 Hz, 18), 5',54
oldnyi)2- N {d, } = 6.6 Hz, 1H),

197 ethyl-1H- \\A K 5.40 (s, 2H}, 4.58- 84.1
henzoldlimidaz fai3] 4.53 {m, 1H}, 4.37
oi-4-yl)azetidin- (ad, §= .8'7' 6.3 He,

3-of 2H),3.78 {dd, i =
8.7, 5.4 Hz, 2H),
2.50 (s, 31}, 2.33 (5,
3H), 2.16 {s, 3H); ESI
m/z 389 (M + H]+.
*H NMR (300 MHz,
CRCIR}67.66{d, 1=
1-benzyl-3- &N — 1.5 He, 1H), 7.50 {d,
methyl-6-(1- | S ”‘ . H\)N J= 1.8 Hz, 3H), 7.36-
rethyl-1H- a= § 1 7.30 (m, 5H), 7.02
198 | pyrazolS-yl-4- hi Nogeneral {15y aH), | 99
. LN grocedure
nitro-1H- [0 RO S 6.27{d,1=1.2Hz
henzo[dlimidaz iH}, 5.16 (s, 2R},
ol-2(3H}-one 3.69 (s, 3H), 3.65 (s,
3H); ESI m/z 364 [M
+ Hi+.

204
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£ i
Aampie Chemical Nama Structure General Characterization HPLC
Compound procedura
{%}
*H MR {300 MHz,
N DMSO-6) 8 7.39 (d,
4-amino-1-
= 1.8 Hz, 1H)}, 7.35-
henzyl-3- )
. 7.24 {m, 5H), 6.56
methyl-6-(1- .
ethyl-1H o (| @ 0=15h 18,
tyl-in- L NO gener:
199 4 ¥ ROBERETAl | o sa1d, J=15Hz, | >99
pyrazol-5-yl}- / procedure
1 NIE 1M}, 6.20{d,J=1.8
! Hz, 1H), 5.15 {s, 2H),
benzoldlimidaz ) _Z 1H), 5.15 (s, 2H)
' 5.01 (s, 2H), 3.72 (s,
ol-2(3H}-one -
] 3H]), 3.63 (s, 3H); ESI

m/z 334 [M + H}+,

..... _ - o *H NMR {500 MHz,
DMSQ-«i6) 6 7.83

{4-bromo-6-
{dd, }=8.0, 1.5 Hz,

(315”

dimethylisoxaz ”\ 3 2H), 7.78{t,i=7.5
ol-4-yl)-2- g N? Hz, 1H), 7.62{t, ) =
200 raethyl-1H- B H 7.5Hz, 2H), 7.53{d, { 96.1
benzo{d]imidaz i J=1.5Hz 1H), 6.63
ol-1- {d, 1= 1.5 Hz, 1H),
yi){phenyiimeth 2.64 (s, 3H}, 2.22 (s,
anone 3H), 2.03 {s, 3H); ESI
m/z 410 [M + H]+-.
" NMR (300 Mtz,
. BMSO-d6) 6 8.69 (d, |
tbenzyl2- | ‘\/ \““\ p=tl §=06 Hz, 1H}, 7.36-
RS Fog O 7.26 {m, 3H), 7.15
methyl-6-(5- R i {d, 1= 6.9Hz, 2H),
201 me?yimxam’" i : u 6.78(d,J=15Hz, | 99.0
o )"?Hf M, 1H), 6.47 (d, 1= 1.5
benzold]imidaz Hz, 1H), 5.40 (s, 2H),
ol-4-amine 5.33 (5, 2H), 2,50 {s,

3H), 2.47 (s, 3H); ESI
m/z 319 [M + Hl+.
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Purity |
£ {

rampe Chemical Name Structure General Characterization HPLC

Compound procedurs
{%)

*H NMR (500 MHz,
£ - i 3

i j Nt CD30D) 5‘,».90 (c{,

1- ! Iy =1.5 Hz, 1H), 7.47

{cyclopentylmat ,,/\L f’x\x{f’\‘?\é" {d, J = 2.0 Hz, 1),

hyl)-6-(3,5- f’**\w_:ﬂ\ g ! 3.86(d, J=7.5Hz,

202 dimethylisoxaz 3} N No general | 2H}, 2.52-2.38 (m, 599

ol-8-y1}-1H- procedure 1H), 2.41 {s, 3H},
imidazo[4,5- 2.25 {s, 3Hj, 1.78-
blpyridin-2(3H)- 1.68 {m, 4H), 1.60-
one 1.52 {m, 2H), 1.431-

1.30 (m, 2H). ES

mfz 313 [M + H}s.

""""" THNMR (500 MHz,

1- CD30D) 6 7.89{d, )

= 5 ) "2 A ~

{cyciobutylmst Nl 15 Hz, 1H), 7.46
hyl)-6-(3,5 ‘ o (e, )= 2.0z 1)

H y i ’ \;\‘!\ '-."‘,‘5;2'* z_:('ﬂ-'\:\:\??" 3.94 (d, J=70 HZ:

o dimethylisoxaz P . No general e .

203 ol-d-yl}-TH- {} S I 1 orocedure 24), 2.86-2.77 (m, >99
o N e 1H), 2.41 (5, 3H),
imidazol4,5- H 2.25 (s, 3H), 2.08

blpyridin-2{3H)- S
e 1.98 (m, 2H), 1.94-

1.80 (m, 4H). ESI

m/2 293 [ + H+.

*H NMR (300 MHz,

TR BMSO-d Q.81 (s
N-{1-benzyl-3- \1 B R M ?czs) 09.81(s,
LAY ER 1), 7.43(d, i = 1.8

methyl-6-{1- N

A Hz, 1H), 7.40-7.26

methyl-1H- (m, SH), 7.20 (d, | =
prazol5 )2 s 15 e, . 6510

204 ox0-2,3- b P o1 SH )é.Hi-G by | >99

dihydro-14- (; - 1‘;3 4 !1;,.;\
benzo[dlimidaz o % A0 N
ol-d- 5.40 (s, 2H), 3.75 {s,
\ . | 3H),3.47 (s, 3H),
viJacetamide .
2.08 (s, 3H); ESIm/z
376 [M 4+ HJ+.

206
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Example Genersl . Purity
Compound Chemical Name Structure procedure | Characterization H(;L)C
" NMR {300 MMz,
DMSO-d&) & 7.95 {d,
I-benzyl-6-(3,5- J=2.0Hz, 1H), 7.94-
dimethylisoxaz 7.88 (m, 1H), 7.43
ol-4-yl}-N-{4- {d, ] = 2.0 Hz, 1H),

205 methoxybenzyi} a 7.35—?.2; {m, 7H}, 5G9

-1H- 6.89-6.86 {m, 2H),
imidazof4,5- 5.35 (s, 2H), 4.60 {d,
blpyridin-2- 3= 5.7 Hz, 2H),3.72

amine {s, 3H), 2.34 (s, 3H),
2.15 (s, 3H); ESim/z
440 [M + H}+.
1 NMIR (500 MHz,
DMSO-d6) & 8.54 (d,
e, }=2.5Hz, 1H}, 8.27
L-benzyl-2- 7\ . (d, ) = 2.0 Hz, 1H),
methyl-6-{1- \,ni-z,f‘“"\ i 7.56 (s, 1H), 7.35 (t,
206 . ;’:T::L:{:S ) 4{{" *E '\\.:Ev**j\ ‘\;\ Nogeneral | 1=7.0H,2H),7.29 | oo
debs L procedurs {t, 1= 7.0 Hz, 14},
iR NN 7.21(d, }=7.0Hz,
imidazo(4,5- 2H), 5.58 {5, 2H),
bipyridine 4.07 (s, 3H), 2.60 (s,
3H); BS! m/z 305 M |
+ Hj+.
*H NMR (500 MHz,
DMSO-d6) § 7.94 {d, |
1= 2.0 Hz, 1H), 7.35- |
7.30 (m, 31}, 7.27-
. 7.21 {m, 3H), 7.08
A{{1-benzyk6- N {d, J = 8.0 Hz, 1H),
) (3'5_' e, 5.32 (s, 2H), 4.57 (d,
dimethylisoxaz i ,}: J=4.0 Hz, 1H), 3.83-

207 .0I:4~vl)—1H- ;A,ﬁ-f G 3.75(m, 1H), 3.47- 1 >89
imidazo(4,5- ‘ 3.40 (m, 1H), 2.32
blpyridin-2- (s, 3H), 2.14 (s, 3H),

vljaminojcycloh 2.01 (br.d, 11.0 Hz,
exancl 2H), 1.88 {br.d, 11.5
Hz, 2H), 1.44-1.35
{m, 2H), 1.34-1.26
{m, 2H); ESI m/z 418
[M + M+,
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Purity
E H INETE
Hample Chemical Name Structure General Characterization HPLC
Campound procedure (%)
D
"""""" TH NMR {500 MHz,
: CD30D) 6 8.17 {d, )
g" Y N = 1.5 Hz, 1H), 7.81
adi- N \‘ _,{ Y (d,1=2.0 Hz, 1H),
, I NGt N 414 (d,}=7.5Hz,
{cycopentylmet | "[l { \\
yl-6-(3,5- ST W 2H), 3.87 {1,1=5.0
dimeth iis;)‘(az = N N ! Ha, at), 3.41 ¢, 4=
i > Q genera
208 Y BNl | g 0 Hg, 4H), 258 | 98.5
ol-4-yh}-14- procedure
midazold,5 2.49 (m, 1H), 2.43
e (s, 34, 2.27 (s, 3H),
bipyridin-2- L
. 1.75-1.66 {m, 2H),
ylimorgholine
1.62-1.50 {m, 4H),
1.30-1.19 {m, 28).
ESI m/z 382 (M +
Hi+.
T NMR (500 Mz,
CD30D) 5 8.00{d,
4-{2-{azetidin-1- DAY w o = 1.5 Hz, 1R), 7.59
vik-1- {\ \f}“\'.\: y\!“:’Ni {d, J= 1.5 Hz, 1H),
{evclopentyimet ' N l:‘.‘t}.'-i\r«_e?i-Q\\i?g\) 4,42-4.37 {m, 4H),
hyl}-1H- & ON-4 m B 3 4,01 (d, } = 8.0 He,
3 i N \‘, iy J ; No generai .
209 imidazol4,5- NSy provediste 2H), 2.57-2.44 (m, >89
blpyridin-6-yi}- 2H}, 2.50-2.41 {m,
3,5 1H), 2.41 {s, 3H},
dimethylisoxaz 2.25 s, 3H}, 1.76-
ole 1.51 {m, 6H), 1.32-
1.22 {m, 2H). ESI
mfz 352 [M + H+.
""" "H NMR (500 MHz,
¢ \.}_,__N CD30D) 6 8.16 (d, J
T o = 1.5 Hz, 1M}, 7.80
a-(1- N e Y (d, )= 2.0 Hz, 1H),
{cyclobutylmet p’.\ /\‘ﬁ'\‘ ) ’g\ . A \\ 4,241d,4=7.0 g,
hyi}-6-(3,5- — NTRhY 2H), 3.88 {t, § = 5.0
210 dimethylisoxaz No gen.erai Hz, 4H), 3.41 {1, J = 599
ol-4-yl}-1H- pracedura 5.0 Hz, 4H), 2.93-
imidazol4,5- 2.82 (m, 1H), 2.43
hlpyridin-2- (s, 3H}, 2.27 {s, 34},
yymorphaline 1.98-1.91 {m, ZH},
1.90-1.76 {m, 4H).
ESim/2368 M+
Hi+.

208
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Exampl General Puri‘ty”'
Ample Chemical Name Structure Characterization HPLC
Compound procedure (%)
*H NMR {500 MHz,
N CO30D) 67.99 (d, J
4-{2-(azatidin-1- Yo \v\l\ = 2.0 Hz, 1H}, 7.61
yl-1- y 1 y] (d, 3= 2.0 Hz, 1H),
. N R
LR F o n ey N s B
{cyclobutylmet PAN ; % ; T i 4.38 {m, 4H), 4.10
hyl)-1H- AT E i (d, } = 7.0 Hz, 2H),
. - N7 No general . .
211 imidazo{4,5- J arocedure 2.88-2.79 {m, 1H), >99
blpyridin-6-yl}- T 2.57-2.48 {m, 2H},
3,5- 2.41 (s, 3H}, 2.25 {s,
dimethylisoxaz 3H]), 2.04-1.95 (g,
ola 2H}, 1.95-1.78 (m,
4H). ESIm/z 338 [M
+ Hi+.
o 1 NIVIR (500 MHz,
AR\ N CH30D) 67.95 (3, J
N1-{1-benzyi-6- { W \;Q ~ _) (.
(3 = '“‘\‘:f} \‘ }I N =19 He, 1H), 7.34
e / NG 1 {d, 1=7.6 Hz, 2H),
dimethylisoxaz | pn—f J\g 1 \ 7.81-7.26 (m, 26
-4-yl)-1H- A 31-7.26 {m, 2H),
; okl RN 7.22{d,)= 7.1 Hz,
212 imidazol4,5- G 2H), 5.31 (s, 2H) >99
- 2H}, 531 (5, 2H),
blpyridin-2-yl)- 3.69 {1, 1= 6.0 Hz
N2,N2Z- T T
e 2H), 2.71 {bs, 2H),
d":iu:‘ﬂ"tbane 2.35 (s, 6H), 2.32 (s,
~hediamine 3H), 2.14 (s, 3H); ES1
m/z 391 [M + Hl+.
'H NMR (300 MiHz,
_ CDCI3) 58.24(d, I =
o ‘ 1.8 Hz, 1H), 7.37-
4-{1-benzyl-2- \ W \\.:.. o k _
T ¥ 7.33 {m, 3H), 7.18-
{piperazin-1-yl}- Y ! iR
. P N Rt N 7.15 {m, 2H), 7.00
1H-imidazoi4,5- ; I E
R AN N j \ {d, )= 2.0 tiz, 1H),
213 blpyridin-6-yi)- ./ NM\N{ ‘ 4] 523 (s, 2H), 3.51- 97.1
3,5- ) ’ .
" o 3.48 {m, 44}, 3.14-
dimethyiisoxaz 3.11 {m, 4H), 2.30
ole s, 3H), 2.12 {5, 3H),
2.08 {br. s, 1H); ESI
mf2 389 [M + Hl+.

209
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Example General Purity
P Chemical Namea Structure ¢ Characterization HPLC
Compound procedure
(%)
TH NMR (500 MHz,
Gy CD30D) §7.93 (d, 4
& N
\' N 0, = 1.9 Hz, 1H), 7.34
w4 N {t, } = 7.0 Hz, 2H)
1-benzy-N- Nogg" g™ AN
cyelo e:t -6 HN*(\ "‘Es fj 728 {5 )= 7.3 He,
VEIoRenTY N 1H),7.23(d, 1= 1.9
(3,5 ;
dimethvlisoxaz A Hz, 14}, 7.281d, 1 =
> {

214 o ‘f) o a 7.0Hz, 2H),5.36 (s, | >99
o Y 2H}, 4.39 {pentet, }
imidazo{4,5- . Y-

. = 6.5 Hz, 1H), 2.31
klpyridin-2- ) \
N {s, 3H), 2.13 (s, 3H),
amine
2.15-2.00 {m, 21),
1.95-1.30 (m, 6H);
£Sim/fz 388 [M+
Hi+,
""""" HNMR (500 MHz,
Ch30D}67.95(d, J
= 1.9 Hz, 1H), 7.38-
7.32 3H), 7.29
1-benzyl-6-(3,5- {m, 3H), 7
. ) {t, 1= 7.2 tiz, 1H),
dirnethylisoxaz
7.23{d,J=7.0Hz,
ol-4-y1)-N-{2-
] 2H), 5.32 {s, 2H),
morpholinoeth ) i

215 )-1H Q 3.68({t, J=6.3 Hz, >89
Y 2H),2.63(t, 1= 4.6
imidazo{4,5- . .

e Hz, 4H), 266 (L, )=
blpyridin-2- . o
) 6.3 Hz, 2H), 2.50 {t, }
amine
= 4.2 Hz, 4Hj, 2.33
{s, 3H), 2.15 {5, 3H};
ESIm/z 433 (M +
Hi+.
e T NMR (500 Mz, §
{ Y. \v i DMSO-d6) § 7.93 (d,
Tbenzyl6-43,5- | =’ A NG 3= 2.0 Hz, 1H), 7.38
dimethylisoxaz . N, t Ry \% {d, 1= 2.0 Hz, 1H)},
ol-4-yl)-1H- HyN— T . i 7.33(t,J=7.0 Hy,

216 T 98.6
imidazo{4,5- N7y a 2H), 7.28-7.24 (o,
bipyridin-2- 3H), 7.16 (s, 2H),

aming 5.36 {5, 2H}, 2.33 {s,
aH), 2.15 (s, 3H}; €SI
rm/z 320 [M + Hi+.

210
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Example Seneral Purity
Chemical Name Structure Characterization HRLC
Compound procedure (%)
'H NMR {500 MHz,
DMSO-d6) & 8.03 {t,
L J=6.0Hz 1H), 7.57
{d, J= 1.5 Hz, 11},
7.74 (s, 1H}, 7.75 (d,
3-({{1-benzyl-6- 1=7.5Hz, 1H), 7.69
{3.5- {d, }=8.0Hz, 1),
dimethylisoxaz 7.54{t, i = 8.0Hz
. ol-4-yi)-1H- 1H), 7.50{d, 1 = 2.0
217 imidazo{4,5- @ Hz, 14}, 7.3 (1d, i= >33
bipyridin-2- ' 7.0, 1.5 Hz, 2H),
vijamino)methy 7.28(t,1=7.5,15
Hbenzonitrile Hz, 1H), 7.24 {d, 1=
7.0 Hz, 2H}, 5.38 (s,
2H),4.72(d, I=6.0
Hz, 2H), 2.34 {s, 3H},
2.16{s, 3H}; ESim/z
435 [M + H]+.
T NMR (500 MHz,
DMVISO-ds) 6 11.77
{s,1H), 7.87 {d, § =
o 2.0 Hz, 1H), 7.44 (d,
20 / NN J=7.5Hz, 2H), 7.37
L:mf“’ { T“ b {t, )= 7.5 Hz, 2H},
(R)-6-(3,5- Ny ,.«*‘*%%f 7.29(t,J=7.5 He,
dimethylisoxaz ():”»(\ H J 4 1H}, 7.05(d, )= 2.0
ol-4-yl)-1-(1- NNy 1 Hz 1R, 5.72(q, 4=
218 phenylethy)- H Nogeneral | o e, 1H), 22605, | 99.0
orocedure ’
1H-imidazold,5- 3H), 2.06 {s, 3H},
blpyridin-2(3H}- 1.84{d, 1= 7.5 Hz,
one 3H); ESI m/z 335 [M
+ H}+; HPLC
{Chiralcel OD, 4.6
mm x 250 mm, 10%
EtOH in heptang, 1
mbi/min} >88%, tR =
9.4 min,

211
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Purit
Example Chemical Name Structure Seneral Characterization HPLg
Compoungd procedure 1%)
" H NMR {500 Mz,
ey DMSO-d6) § 11.78
¢y NN (s, 1H), 7.87 {d, I =
Vo — {' '{s} 1.5 Hz, 1H), 7.44{d,
/Nv'e,,./"\ ARG J= 7.5 Hz, 2H), 7.36
0= ﬂ . $ {t, 1=7.5 Hz, 2H),
(5)-6-{3,5- N7 7.29{t,1=75Hz, |
dimethylisoxaz i 1H),7.08{d, 1=2.0 |
ol-4-yi}-1-{1- | Hz1H), 572(0,4=
219 phenylethyl)- r::;::;: 7.5 Hz, 1K), 2.26{s, | >99
1H-imidazol4,5- ’ 3H), 2.06 {s, 3H),
blpyridin-2{3+}- 1.84{d, 1=7.5Hz,
one 3H); £SEm/z 335 {M
+ H}+; HPLC
{Chiralcel OD, 4.6
mm X 250 mm, 10%
EtOH in heptane, 1
1 mi/min) >89%, 1R =
10.9 min.
*H NMR (30D MHz,
£DCIR) 6841 {d, b= -
i 1.8 Hz, 1H), 7.38-
4-{1-benzyl-2- ‘\/ B - /jzim' .3!3)’ 7.2
{tetrahydro-2H- = 0 LN (d. J=2.1H2, EH)’
pyran-4-yl}-1H- O/——~ >___../’N\‘§f{§\\\‘“?f \.\i\’: 7:08-?'05 ‘(m, 2H
imidazo[4,5-~ A \bN.«-*‘J\ S K Mo generai 542 (s, 2H), 4.12
220 . M ST 1 {ad, J=117, 1.8 Hz, | 95.8
bipyridin-6-yi}- procedure )
35 W), 3.52{(td, J=

direthylisoxaz
ole

11.7, 1.8 Hz, 2H},
2.20-3.12 {m, 1H),
2.36-2,23 (m, 5H]),
2.14 (5, 3H), 1.83-
1.78 {m, 2H); €8}
m/z 389 [M + H]+.

212
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Exaniple . General —_— Purity
Compound Chemical Name Structure procedure Characterization HPLL
{%)
- 'H NMIR (300 MHz,
DMSO-d6) & 8.31 (g,
! 1=4.5 Hz, 14), 8.27
Vrhenzyh6-{3,5- (d, J = 1.8 Hz, 1H),
d!mlezhy‘i;s;m 7.54 {d, ) = 1.8 Hz,
Ol-2-yi-iN- No generst 1 TH), 7.36-7.24 (m,

221 methyl-iH- procedure SH), 554 (s, 2H), | O
imidszo}4,5- 3.00(d, 1= 4.8 Hz,
blpyridine-2- 3H), 2.21 (s, 3H),
carboxamide 2.00 {s, 3H); ESI m/z

362 [M + H]+.
*H NMR {500 MHz,
CD30D) 6 7.94 (d, J
=1.5 Hz, 1H), 7.50
. {d,J=2.0Hz, 1H),
{cyclopentyimet 4.17-4.03 {m, 1H),
{ e 4.05(d, } = 8.0 Hz,
dimethyiis;xaz 2H), 4.02-3.97 {m,
, i 2H), 357 0=
292 of-4-yl)-N- Nogereral | 49 75 g, 2H), 2.44- | 98.0
{tetrahydro-2H- procesure 2,36 (m, 1H), 2.41
pyran-4-yl)-1H- (s, 3H), 2.25 (s, 3H),
imidazo[4,5- 2.08-2.00 {m, 2H),
blpyridin-2- 1.78-1.64 (m, 6H),
amine 1.52-1.54 (m, 2H),
1.38-1.25 {m, 2H).
£SEm/z 396 [M +
Hi+.
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Example . General . Furité:
Compound Chemical Name Structure procedure Characterization HPLC
{%)
“H NMR {500 MHz,
Ch30D) 57983 (d, )
. = 2.0 Hz, 1H), 7.52
‘ 1- .- <\ - '- “" Tf 1 {d, ] = 2.0 Hz, 1H),
{cyclobutylmet N 4.17-4.05 {m, 14},
fwy)-6-(3,5- £ ‘} g 4.10{d, § = 7.5 Hz,
dimethylisoxaz et 2Hj, 4.03-3.97 {m,
223 0!~4-\/l)~N-: No general 2H),3.56(t, )= 96.4
{tetrahydro-2H- procedure | 11.75 He, 2H), 2.86~
: pyran-4-yl)-1H- ' 2.78 {m, 1H), 2.41
imidazol4,5- {s, 3H), 2.25 {5, 3H},
blpyridin-2- 2.08-1.92 {m, 8H),
amine 1.75-1.64 {m, 2H}.
ESLm/z 382 [M +
Hi+.
*H NMR (500 MHz, *
CD30D) 6 7.685(d, J °
Ni-{1-benzyl-6- = 2.0 Hz, 1), 7.38-
3,5- 7.32 {m, 2H}, 7.31-
dimethylisoxaz 728 {m, 2H), 7.21-
7.1 {m, 2H), 5.37
ol-4-yl}-1H-

224 . Q {s, 21}, 4.10-4.00 95.7
imidazof4,5- i ) " an
blpyridin-2- {m, 1H), 3.02-2.97

vhcyclohexane- (m, 1), 2.32 5, 3H),
+ A diamine 2.14 (s, 3H), 1.93-
’ i 1.71 {m, 6H), 1.60-
1.49 {m, 2H); ESI
m/z2 417 (M + H},
TH NMR {500 MHz,
Ch30n}67.95(d, !
I-benzyl-N- = 2.0 Hz, 1H}, 7.38-
{cyclohexylmet 7.22 {m, 4H), 7.21-
hyl}-6-(3,5- 7.8 {m, 2H), 5.32

295 dimathylisoxaz a {s, 2H}, 3.41-3.32 99
ol-4-yl)-1H- {m, 2H), 2.33 {s, 3H),
imidazo{4,5- 2.15 (s, 3H}, 1.79-
blipyridin-2- 1.60 {m, 6H), 1.30-

amine 1.10 {m, 3H}, 0.99-
0.89 {m, 2H); £Si
m/z 416 [M + Hi+.
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Exarmple Gemorat | Purity
P Chemical Name Siructure Characterization HPLC
Compound procadure
{%)
*H NMR (500 Mz,
CD30R) 6 7.94 {d, 3
= 2.0 Hz, 1H), 7.38-
1-benzyl-6-{3,5- )
. i 7.22 (m, 4H), 7.21-
dimethylisoxaz _ .
7.18 {m, 2H), 5.30
ol-B-y1)-N-(3-
methoxypropyl) N {5, 2H). 3.60 t, I =
226 1‘:" il it N 0 7.0Hz, 2H), 3.45(t, 1 | >99
- . / = 6.0 Hz, 2H), 3.28
irmidazol4,5-
blpyridin-2 {5, 3H), 2.33 {s, 3H},
pa”mine - 2.15{s, 34}, 1.94
) (auin, } = 6.5 Hz,
ZHY; ESI m/z 392 [M
+ H}+
o 1 NMR (500 MHz,
CD30D) 67.97 (d, J
; = 2.0 Hz, 1H}, 7.38-
1-benzyl-6-(3,5- _
dimathylisoxaz 7.24(m, 8H), 7.21-
ethyisoRaz 7.18 {ro, 2H), 5.39
ol-4-yl)-N- (s, 2H}, 5.24-5.17
227 {oxetan-3-vl}- Q At 09
. {m, 1H), 5.03{, I =
1H-imidazo{4,5- : .
blpyridin-2 7.0 Hz, 2H), 4.71{t, §
‘;"m{;]e - =7.0 Hz, 2H), 2.30
' (s, 3H), 2.12 (s, 3H);
ESim/z376 [M +
Hiv
""" TH NMR (300 MHZ,
63,5 DMSO-d6) 5 11.82
-{3,5- o T
' i : 5,1H), 7.91(d, I =
dimethylisoxaz X \\-\ . \{;"‘Q\ (5, 3H), (
ol dnyl)-1-44- % ~ ,{\ N 1.8 Hz, 1H}), 7.48 {d,
A 1= 1.8 Hz, 1H), 7.46-

228 fluorchenzyl)- o= I L R ik o - >89
e o o 7.43 {ra, 2H), 7.20-
1H-imidazof4,5- I v .

H 7.14 {m, 2H), 5.03

blpyridin-2{3H)-
one

{s, 2H), 2.36 (s, 3H),
2.17 (s, 3H); ESI m/z
339 [M + H}+.

18
-
[
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Example General o Purity
Compound Chemical Name Structure procedure Characterization HPLC
{%)
*H NMR {500 MHz,
DMSO-d6) 6 9.13 {d,
. . - }= 1.5 Hz, 1H), 8.70
I-henzyle-(3,5- 1 &
dimethylisoxaz (d, §=5.5, 14), 8.16
oldoyl)-N- {t, 1 =6.0 Hz, 1H},
(oyratin2- 7.96 (d, § = 2.0 Hz,

228 y!rlnethyi)-lH» ] 1H), 7.48(d, 1 =2.0 >99
- Mz, 1H), 7.39-7.27
imidazol4,5- . .
blpyridin-2- {m, 6H)}, 5.42 (s, 2H),

) 4.74(d, ) =6.0 Hz,
amine 2H), 2.33 (5, 38),
2.15 (s, 3H); ESt m/z
412 [M + H]+.
""""" T NIMR (500 MHz,
DMSO-d6} 6 7.95 {d,
F=2.04z, 1H), 7.42-

e 7.39 (m, 2H), 7.32
1-benzyl-6-(3,5- . NN (t, 1=7.0 Hz, 2H),
dimethylisoxaz Y, \\N\ ™ _;‘}i\_sé};} 7.27-7.2% {m, 3H),

cl-d-yl)-N- el 24 ‘i 5.32 s, 2H), 3.84
{tetrahydro- {‘}r" \).J"' N*\&(&-_“'} {dd, 1 =11.0, 2.5 Hz,
230 2H-pyrarn-4- L ) Q 2H),3.34{t,J=65 | >99
ylimethyl)}-1H- Hz, 2H), 3.25 (td, } =
irnidazol4,5- 11.0, 2.0 Hz, 2H),
bloyridin-2- 2.33 (s, 3H),2.15 (5, |
amine 3H), 1.97-1.90 {m,
1HJ, 1.57 {d, 1 = 12.0
Hz, 2H), 1.20(qd, i =
12.0, 4.0 Hz, 2H); ESt
m/z 418 [M + H}+-.
"H NMR {500 MHz,
£D30D) 8 7.85(d, )
T ' = 1.9 Hz, 1H), 7.38-
oo A N {d, 1 =7.1 Hz, 2H),
ol A4 | (] RS y
ANV B J ]( §‘ 5.31 (s, 2H), 3.67 {t,
231 metnylpipera N NS Q J=86.3 He, 2H), 2.68 >99
n-1-yhethyl)- N

1H-imidazol[4,5-
klpyridin-2-
amine

{t, }=6.3 Hz, ZH},
2.80-2.20 {broad
peak, 8H}, 2.33 {5,
3H), 2.25 {s, 3H),

" 2,15 (s, 3H); ESIm/z
446 [M + H+.
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Purity |
E )
nample Chemical Name Structure General Characterization HC
Compound procedure
{%)
INMR (300 MHz,
D -6 9
6-(3,5- e JMiC; Hj) i}:) jt(x?}’
o A = 1.8 Hz, 1H), 7.
direthylisoxaz P 4 % \ 0
ob4-yl)-1-44 i i (d, )= 1.8 Hz, 14),
¥ R T SPUN 7.37-7.28 {10, 34},
fluorobenzyl}- *Tf e Y -
232 j T \ Q 7.20-7.14{m, 2H), | >99
N-methyl-18- / (\\NJ'\ -~ 5.27 {s, 2H), 2.99 {d
N . s , 2.99 {d,
imidazo{4,5- N ] ]
. e . J=45Hz, 3H), 2.35
blpyridin-2-
. {s, 3H}, 2.17 (s, 3H);
amine
EStm/fz 352 [M +
Hi+.
H NMR (300 MHz,
1 DMSC-dG) & 7.97 (d,
e 8 1=2.1Hz, 1H), 7.44
chiorobenzyl}- Chad? e, il
o35 v VoA TN (d, 1= 1.8 Hz, 1H),
N A W . 7.40(d, 1=8.4H
dimethylisoxaz JANPC N f{\\; 2;’) 7(3'3 ( J :’2
7 / : e L F 4.
233 ol--y1)-N- A T BN
methyl-1H- BC N ' 2 H), 7.25 (d, 1 =
o 8.7 Hz, 2H), 5.28 (s,
imidazo{4,5-
. 2H),2.99(d, J=4.8
hlpyridin-2- SR
! Hz, 3H), 2.35 (s, 3H),
amine
2.47 {s, 3H}; ESt m/z
368 (M + H]+.
TH NMR (300 MHz,
DMSO-d6) 6 7.94 {d,
F=2.1Hz, 1H), 7.35-
7.30 {m, 3H), 7.27-
1-benzyl-N- 7.22 {m, 3H}, 7.10
cyclohexyl-6- {d, 1 =7.5 Hz, 1H),
{3,5- 5.33 {s, 2H), 3.90~
dimethylisoxaz 3.75{m, 14}, 2.32
234 Y a (m, 1) =99
ol-4-yl)-1H- {s, 3H), 2.14 (s, 3H),
imidazo[4,5- 2.00(d,J=7.2 Hz,
bipvridin-2- 2H), 1.81-1.71 {m,
amine 2H}, 164 {d, J=11.7
Hz, 1H), 1.42-1.30
{m, 4H), 1.23-1.14
{m, 1H); ESI m/2 402
[M + H]+.
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Example . General . Purity
Chemical Name Structure Characterization HPLC
Compound procedure %)
1 NWIR (300 MHz,
DPMS0-d6) 6 7.95 {d,
}=1.8 Hz, 1M}, 7.38
e N {d, 1= 2.1Hz, 1H),
1-benzyl-6-(3,5- ™ }{” B 7.36-7.30 {m, 2H),
dimeathvlisoxaz < i 7.28-7.22 {im, 3H),
ol-4-yl}-N-{1- 7.16 (d, 1 = 7.5 Hz,
methyipiperidin 1H), 5.34 (s, 2H},

235 -A-yi-1H- a 3.85-3.73 {m, 1H), 970
imidazo[4,5- 2.78({d, } = 10.5 Hz,
blpyridin-2- 2H}, 2.33 {3, 3H),

amine 2.18 {5, 3H), 2.14 (s,
3H), 2.04-1.93 {m,
4H}, 1.67-1.54 {m,
2HY ESIm/z 417 [M
+ H)+,
T NMR {300 MHz,
DMSO-de) 6 8,74 {d,
1=2.7 Hz, 1H), 8.57
4-{1-benzyl-2- {dd, §=4.5, 0.9 Hz,
{pyridin-3- 1H},8.27 (d, 1= 1.8
yloxy)-1H- Hz, iH)}, 8.02-7.93
236 imid'a—fo[zl,ﬁi . {m, 2H), 7.59 (-dd, b= 1 ge
bloyridin-6-yl)- 8.4, 4.5 Hz, 1H),
3,5- 747 (d, = 6.9 Hz,
dimethvylisoxaz 2H), 7.42-7.30 {m,
ole 3H), 5.53 {5, 2H},
2.40 (s, 3H), 2.22 (5,
3H); EStm/z 398 [M
+ M+,
1-{{1-benzyl-6- T*H NMBR (500 MHz,
(3,5 CD30D) 6 7.94 {d, $
dimethylisoxaz = 2.0 Hz, 1H), 7.38-
ol-4-yi}-1H- 7.28 {m, 4H), 7.27-
237 imidazof4,5- Q 7.21{m, 2H), 5.35% >99 |

bipyridin-2-
ylamino}-2-
methylpropan-
2-gl

{s, 2H), 3.55 (s, 2H),
2.33 (s, 3H), 2.15 (s,

34, 1.20{s, 6H); £S1 §

m/z 392 [\ + H]+.
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Example General o Purity
Chemical Name Structure Characterization HPLC
Compound procedure %)
TH NMR {500 MHz, -
\ e CD30D) § 7.94 (d, ¢
L-benayl-6-(3,5- = 2.0 Hz, 1H), 7.38-
dimethylisoxaz 7.28 {m, 4H), 7.27-
ob-doyl}-N-2- 7.23 (m, 2H), 5.31
. {s, 2H},3.70{t, )=
238 (py”,Ohdm'l' Qa 6.5 Hz, 2H), 2.81{t,§ | 98.1
?’;ﬁ:::z[:t = 6.5 Hz, 2H), 2.70-
o 2.55 {m, 4H}, 2.32
b}py“_dm'z' {s, 3H), 2.14 (s, 3H),
amine 1.89-1.76 {m, 4H);
ESI m/z 417 [M +
Hi+
% NMR {500 MHz,
£D30D) 8 7.85(4, 4
= 1.5 Mz, 1H), 7.38-
i-benzvi-6-(3,5- 7.28 [m, 4H), 7.27-
dimethylisoxaz 7.21{m, 2H), 5.31
ol-a-yh)-N-{2- {5, 2H), 3.69 {t, =
239 {piperidin-1- Q 6.5 Hz, 2H), :2.66 ft,.i 99
yhethyl)-1H- =6.5 Hz, 21), 2.60-
imidazo(4,5- 2.40 {m, 4H), 2.33
bloyridin-2- {s, 3H}, 2.15 (s, 3H},
amine 1.66-1.57 {m, 4H),
1.52-1.42 {m, 2H);
ESim/z 431 M+
H]+.
T NMR (300 MHz,
(R6-03,5- DMSO-d6) 6 12.1 (s,
dir‘nethyiisoxaz 1H), 7.68 (d, )= 1.5
. K Hz, 1H), 7.45-7.29
°"4""i)'g'"'tm' {ro, 5H), 7.13 (d, § =
240 phenylethyl)- g 1.2 Hz, 1H),5.79(q, | 88.1
J=7.2Hz, 11}, 2.25
e (s, 3H), 2.04 (5, 3H),
. benzoldlimidaz

ol-2{3H}-one

1.88(d, } = 7.2 Hz,
3H}); ESI MS m/z 379
[M + H]+.
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Example General Purity
P Chemical Name Ehera Characterization HPLC
Compoungd procedure
{%6)
. . “H NMR {300 MHz,
4-{1-henzyh7-
o DMSO-d6) § 7.72 {d,
mathoxy-2- e
) . F=8.4Hz, 1H), 7.36-
{trifluoromethyl
VN o venerat 7.26 {m, 4H}, 7.03-
241 - COEENETET L 5 00 (m, 2H),5.81 | 95.6
benzofdhmidaz procedure ) )
SB35 {s, 2H), 3.13 (s, 3H),
OBV, 2.27 (s, 3H), 2.08 (s,
dimethytisoxaz ;
3H); BSEm/z 402 [M
ole
+ H}+
; “H NMR {500 MHz,
 1-benzyl-6-(3,5- . CD.0D) 8 7.98(d, J
dimethylisoxaz =1.9Hz, 1H), 7.73
ol-4-yl}-N- {d, }=3.3 Hz, 1H),
thiazol-2- 7.491{d, 1 =3.3 Hz,
242 (thiazol Q ( v 1 09
vimethylj-1H- 1H), 7.38-7.22 {m,
imidazof4,5- 6H), 5.37 {s, 2H},
b]pyridin-2- 5,07 {5, 2H), 2.32 (s,
amine 3H), 2.14 {s, 3H); ESI
m/z2 417 [V + Hi+,
- “H NMR {500 MHz,
1-benzyl-6-(3,5~ DMSO-d;) 6 7.77 {d,
dimethylisoxaz 1=8.3Hz, 1H), 7.49
ol-a-yl}-1H- N » {s, 1M}, 7.36 {5, 14},
243 benzo{dlimidaz : 'pf;:;:ri 1 7.33-7.19{m, 6H), | >99
ole-2- T | 6.581s, 2H), 6.27 (s,
carboximidamid 2H}, 2.32 (5, 31},
e 2.35(s, 3H); ESIm/z
246 M+ H+.
TH NMR (500 MHz,
DMSO-dg) 5 8.38 (s,
. i 1H), 7.92 (5, 1H),
1-benayi-6-(3,5- ~
dimetivli 7.821{d, J=8.5Hz,
rethylisoxaz
0; . :’ o " (| 1ML 7.63(d, 0= 10
SRV - AN2T
244 Y-y OB hy W), 7.33-7.28 | »99
henzo[dlimidaz procedure . ey oy o
; {m, 5H), 7.27-7.22
cle-2- .
. {m, 1H), 6.02 {s, 2H},
carboxamide

2.35 (5, 3H), 2.18 (s,
3H); ESim/z 347 [M
+ Hi+
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Purity
Ci:j;f:: 4 Chemical Name Structure ;::;:::e Characterization Hff.}c
%
*H NMR {500 MHz,
DMSO~-dg) 5 7.24 {d,
1=2.0Hz, 1H},

7.34-7.37 {m, 2H),

i-benzyl-6-(3,5- 7.32{t,1=7.0Hz,

dimethylisoxaz 2H), 7.27-7.21{m,

ol-4-yl)-N-{{1- £y 3H), 5.31 {5, 2H},

245 raethylpiperidin ‘\:"ﬂ};\( },'3%‘ a -3.3?.’( i = 6.0 Hz, g9

-4-ylimethyl)- = %‘E.V“f}%‘!{.‘\%ﬁi-} 2H), 2.84-2.72 {m,
1H-imidazo[4,5- . ’ 4 “ § i 2H), 2.33 {5, 3H),
bipyridin-2- SR 2.6 (br.s, 3M), 2,15
amine Af {s, 3H}, 1.98-1.71
{m, 2H), 1.69-1.61
{m, 3H), 1.23-1.15
{m, 2H); ESIm/z 431
[M + H}+.
|7 H NMR (300 MHz,
DMSO-dg) 6 7.74 {s,
1H), 7.411(d, ) =6.6
Hz, 2H), 7.36~7.23
1-{1-benzyl-6- .
! (3,5- ';:{\:‘ . fm, 3H), 7.18‘ {S, 1H),
dimethylisoxaz (\i W \{’“N 5.20{d, J = 3.3 Hz,
e “1‘, i b 1H), 5.04 {5, ZH),

246 ob-4-yl}-1H- N A g Q ai2(d =33t | 7%
irnidazo[4,5- AT \{{ \-‘{v \{ RO AT T T
blpyridin-2- H{)“\i\/ﬁ""(‘?; ;\ o ! 1H), 3.89 {gd, J =

' yljazetidin-3-of NN 12.0,3.3Hz, 2H),
3.45 (qd, 1 = 14.4,
3.3 Hz, 2H), 2.33 (s,
3K}, 2.14 {5, 3H); ES1
m/z2376 [M + H}+.
HNMR (500 MHz,
DMSO-d,} 6 8.54 {d,
a-{1-benzyl2- =20 sz, 1H), s.%o
{pyridin-4- (d, 3=2.0 Hzf' 132’
_ - 8.00{dd, 1=6.0, 2.0
, "'l_‘;xv)‘?"' \{r\’,) Hz, 2H), 7.32-7.27
247 b;!::/ri?; gg’;‘} \\ﬁ‘\\r ' ‘\\ T {m, 3H}, 7.12 (dd, 1= | >99
35 N 8.0, 1.0 Hz, 2H},
dimethlylisoxaz 6.26(dd, 1=6.0, 2.0
ole Hz, 2H], 5.57 {s, 2H},
2.41 (5, 3H), 2.23 (s,
3H); ESIm/2398 [M |
+ Hl+.
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: purity |
E { E |
rample Chemical Name Structure Genera Characterization HPIC
Compound procedure
(%}
1-benzyl-6-{3,5-
dimethylisoxaz
ol-4-yi)-N-
. .y ) Mo genaral ESIm/z396 M+
248 {pyridin-3-yl}- procedure ™ N
2G T .
1H-
benzoldlimidaz
ol-2-amine
*H NMR (300 MHz, .

DMSO-dg) § 11.85

s, 1H}, 8.59 (s, 1H),
3-(1-benzyl-1H- ( ) ( )

, 7.81~7.76 (m, 2H),
benzofdlimidaz | % { 4'5 } 7.43 (dd ; | 8.1 1)r
“nzoleim i \. Nl N ( s vemana] F L ,3=8.1,1.5

sag | OFEVI-Aethyl | Ny Lo Wb ORI W), 735728 | -

1H-1,2,4- i T pracedure SH), -

. . LT T i {m, 5H), 5.58 (s, 2H),
triazol-5{4H)- N g 3.63{0,)=7.2, Hz

one : ) =72

2H), 0.98 {t, 1=7.2
Hz, 3H); ESI m/z2320
M+ H]+,

Example 1: Inhibition of tetra-acetylated histone H4 binding individual BET Bromodomains

[0387]  Proteins were cloned and overexpressed with a N-terminal 6xHis tag, then purified
by nickel affinity followed by size exclusion chromatography. Briefly, E.coli BL21{DE3) cells were
transformed with a recombinant expression vector encading N-terminally Nickel affinity tagged
bromodomains from Brd2, Brd3, Brd4. Cell cultures were incubated at 37°C with shaking to the
appropriate density and induced overnight with IPTG. The supernatant of lysed celis was loaded
onto Ni-IDA column for purification. Eluted protein was pooled, concentrated and further purified
by size exclusion chromatography. Fractions representing monomeric protein were pooled,
concentrated, aliquoted, and frozen at -80°C for use in subsequent experiments.

[0388]  Binding of tetra-acetylated histone H4 and BET bromodomains was confirmed by a
Time Resolved Fluorescence Resonance Energy Transfer {TR-FRET) method. N-terminally His-tagged
bromodomains {200 nM) and biotinylated tetra-acetylated histone H4 peptide {25-50 nM, Millipore)
were incubatad in the presence of Europium Cryptate-labeled streptavidin {Cishio Cat, #610SAKLE)
and X1665-labeled monoclonal anti-His antibody {Cisbio Cat. #51HISXLB) in a white 96 well microtiter
plate (Greiner}. For inhibition assays, serially diluted test compound was added to these reactions in
a 0.2% final concentration of DMSO. Final buffer concentrations were 30 mM HEPES pH 7.4, 30 mM
NaCl, 0.3 mM CHAPS, 20 mM phosphate pH 7.0, 320 mM KF, 0.08% BSA). After a 2-h incubation at
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room temperature, the fluorescence by FRET was measured at 665 and 620 nm by a SynergyH4 plate

PCT/US2014/043423

reader {Biotek). lHlustrative resuilts with the first bromodomain of Brd4 are shown below. The

binding inhibitory activity was shown by a decrease in 665 nm fluorescence relative to 620 nm. ICy

values were determined from a dose response curve.

{0389}

Compounds with an ICs value less than or equal to 0.3 pM were deemed to be

highly active {+++); compounds with an ICs value between 0.3 and 3 uM were deamed to be very

active {++}; compounds with an ICy, value between 3 and 30.uM were deemaed to be active (+).

Table 3: Inhibition of Tetra-acetylated Histone HA4 Binding to Brd4d bromodomain 1 (BRD4{1} as

Measured b\,f FRET
FREY | {7 ERET FRET FRET
Exampla .. Example . Example . Example X
Compound activity Compound actlvity Compound activity Compound activity
P 8RDA{1) P BRDA{1) P BRDA{L) P BRDA(1)
i 4 2 it 3 ++ 4 ey
5 -t 6 ++ 7 bt 8 44
9 + ig 34 31 +++ 12 g
13 +44 i4 Feet is +++ i6 Fje
17 i+ 18 o is e 20 RIES
23 R n 22 ++ 23 4 24 R
25 + 26 ++ 27 +++ 28 et
an
28 44 30 b4 31 ++ 32 .
active
33 44 34 4+ a5 g 36 B
37 ++ 38 bt a9 44 40 ++
41 bt 42 4 43 e 44 ++
45 4 46 ++ &7 + 48 A+
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FRET FRET FRET FRET
Example . Example ... i Example . Example .

activity activity activity activity
Compound Compound i Compound Compound
BRD4{1) BRD4{1) BRDA(1) BRD4{1}
49 + 50 i+ 51 + 52 ++
53 +4++ 54 e 55 4+ 56 e
57 + 58 i+ 58 By 60 4
g1 Fobde 62 4+ 63 A4 64 b
8% ++5 &6 44 o7 +4+ 638 e
6% 4+ 70 A4 7i St 72 o
73 4 74 ++ 75 ++4 76 +4
Not |
77 o 78 +HE 79 . 8¢ ++
active

81 -+ 82 ++ 83 i 84 b
85 4 86 4 87 Sk 88 b
88 bt 90 +++ 81 4 82 b
93 44 o4 - 85 b 96 R
97 +44 98 ++ 9g At 160 4
i +4 102 it 103 e 104 o
105 e+t 106 4t 107 i+ 108 4
168 ++ 110 it 111 4+ 132 it
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Example HTE_T é;;arlx;spie FSE_T Example FRET Example H?ET
Compound | activity ¢ Compound activity Compound activity Compound activity
BRDA{1) BRDA{1} BRD4{1)} BRD4{1)
113 i " 114 4+ ii5 Fd 116 +F
117 Fid 148 +++ 1isg it 120 +++
121 i 122 ++ 123 ++ 124 4+
1;.25 Fd 126 bt 127 o 128 R
129 4+ 1320 AR 1331 At 132 4
133 4 134 b i35 4+ 138 44
137 i 138 +i+ 139 4 140 4
141 Fi+ 142 ++ 143 + 141-1 i
145 4+ 146 A4+ 147 S 148 b
i48 4 150 44 iz +t 152 b
153 4 54 4 355 b 156 i
157 4 358 bt 158 i 160 et
161 SN 162 44+ 363 T 164 4
165 et 1686 ++ 167 ¥ 168 4+
i6s b 170 ¥ 173 4 172 4+
173 +F 174 4k 175 +E 176 ++
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Example FRET Example FRE_T Example FRET T Example FETET
Compound activity Compound activity Compound activity Compound activity
BRD4{1} BRDa{1} BRD4{1) 8RD4{1)
177 4 178 +i+ 179 b 180 4+ |
181 ..... 44+ 182 4t is3 i 184 +
185 L 2] 186 4+ 187 ++ 188 +
189 ++ is0 e+ 191 it 192 44
193 5t 194 ¥ 19% b 186 4+
197 F4 198 i+ ise 4 200 +
201 ik 202 +t | 203 | 4+ 204 ++
205 4+ 206 - 207 4 208 ++4
208 b 210 4+ 211 dp 212 bopge
213 4t 214 b 215 216 FEw
217 44 218 P4 218 ++ 220 bt
221 4+ 222 ++4 223 e 2324 Fbok
225 44 226 4+ 227 ik 228 bt
228 bt 230 e | 231 + 232 et
233 4+ 234 o+ 235 4t 236 44
237 4+ 238 +H+ 238 44 240 4+
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FRET FRET FREY FRET
Example . Example . Example L. Example .
activity activity activity activity
Compound 4 Cornpound Compound Compound
BRD4{1} BRDA(1) BRD4{1) BRD4{1)
241 ++ - - - " . .

gxample 2:  Inhibition of c-myc expression in cancer cell lines

[0380] MV4-11 cells (CRL-9591) were plated at a density of 2.5x10° cells per well in 96
well U-bottom plates and treated with increasing concentrations of test compound or DMSO (3.1%)
in IMDM media containing 10% FBS and penicillin/streptomycin, and incubated for 3 h at 37°C.
Triplicate wells were used for each concentration. Cells were pelleted by centrifugation and
harvested using the mRNA Catcher PLUS kit according to manufacturer’s instructions. The eluted
mANA isolated was then used in a one-step quantitative real-time PCR reaction, using components
of the RNA UltraSense™ Onea-Step Kit {Life Technologies) together with Applied Biosystems TagMan®
primer-probes for cMYC and Cyclophilin. Real-time PCR plates were run on a VIa™7 real time PCR
machine (Applied Biosystems), data was analyzed, normalizing the Ct values for cMYC to an internal
control, prior to determining the fold expression of each sample, relative to the control.

[0321] Compounds with an iCse value less than or equal to 0.3 pM were deemed to be
highly active {+++); compounds with an ICs; value between 0.3 and 3 pM were deamed to be very
active {++}; compounds with an ICso value between 3 and 30 pM were deemed to be active (+).

Table 4: Inhibition of c-miyc Activity in Human AML MV4-11 cells

. Example | omyc | Bxampls | GOWE | oExamph | oowe | Examiple e
' Compound | activity | Coppeund | aclivity Conyound | sativity
Not
1 2 + 3 g 4 b
active
8 1 & A 3 ¥ 8 b4
Not
Ej + 10 e i1 iz Lo
active
i3 ++ 14 - ‘ 15 [ 16 o+
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Example 3: Inhibition of cell proliferation in cancer cell lines

[0392]  MV4-11 cells: 96-well plates were seeded with 5x10° cells per well of exponentially
growing human AML MV-4-11 {(CRL-9591) cells and immediataly treated with two-fold dilutions of
test compounds, ranging from 30 uM to 0.2 uM. Triplicate wells were used for each concentration,
as well as a media only and three DMSO controf welis. The cells and compounds were incubated at
37 °C, 5% CO, for 72 h before adding 20 pL of the CeliTiter Aqueous One Solution (Promega) to each
well and incubating at 37°C, 5% CQ, for an additional 3-4 h. The absorbance was taken at 490 nm in
a specirophotoreter and the percentage of proliferation relative to DMSO-treated cells was
calculated after correction from the blank well. 1C5, were calculated using the GraphPad Prism
software.

[0383] Compounds with an I1Cs, value less than or equal to 0.3 pM were deemed to be
highly active (+++}; compounds with an I1Cs value between 0.3 and 3 M were deemed to be very
active {++); compounds with an ICs, value between 3 and 30 pM were deemed 1o be active {+).

Table 5: Inhibition of Celi Proliferation in Hurman AML MV-4-11 cells
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Example 4: inhibition of hiL-6 mRNA Transcription

{0394]  In this example, hiL-6 mRNA in tissue culture cells was quantitated to measure the
transcriptional inhibition of hiL-6 when treated with a compound of the invention,

[0395]  In this example, hii.-6 mRNA in tissue culture cells was guantitated to measure the
transcriptional inhibition of hil.-6 when treated with a compound of the invention.

{0386] Human leukemic monocyte lymphoma U937 cells (CRL-1593.2) were plated at a
density of 3.2x104 cells per well in a 96-well plate in 100 ul RPMI-1640 containing 10% FBS and
penicillin/streptomycin, and differentiated into macrophages for 3 days in 60 ng/mL PMA (phorbol-
13-myristate-12-acetate} at 37°C in 5% CO2 prior to the addition of compound. The cells were
pretreated for 1 h with increasing concentrations of test compound in 0.1% DMSO prior to
stimulation with 1 ug/mL lipopolysaccharide from Escherichia coli. Triplicate wells were used for
each concentration. The cells were incubated at 37°C, 5% CO2 for 3 h before the cells were
harvested. At time of harvest, media was removed and cells were rinsed in 200 pL PBS. Cells were
harvested using the mRNA Catcher PLUS kit according to manufacturer’s instructions. The eluted
mMRNA was then used in a one-step guantitative real-time PCR reaction using components of the RNA
UltraSense™ One-Step Kit {Life Technologies) together with Applied Biosystems TagMan® primer-
prohes for hil-& and Cyclophilin. Real-time PCR plates were run on a Via™7 real time PCR machine
{Applied Biosystems), data was analyzed, normalizing the Ctvalues for hi-6 to an internal control,
prior to determining the fold expression of each sample, relative 1o the control.

{83971 Compounds with an ICy value less than or egual to 0.3 uM were deemed to be
highly active {(+++); compounds with an {Cs value between 0.3 and 3 UM were deemed to be very

active {++]; compounds with an 1Csp value between 3 and 30 uMi were deemed to be active (+).

Tabie &: Inhibition of hil-6 mRNA Transcription
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: Example 6 | Example ] 6 1 Example ol Example | #-6
‘Compound | activity | Compound | aclivity | Compound | activity .| Compound | sgtisity
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Example 5: inhibition of 1L-17 mRNA Transcription

[0398]  in this example, hiL-17 mRNA in human peripheral blood mononuclear cells was
quantitated to measure the transcriptional inhibition of hil-17 when treated with a compound of the
invention.

[0399] Human peripheral blood mononuclear cells were plated {2.0x10° cells per well) in
a 96-well plate in 45 ubL OpTimizer T Cell expansion media containing 20 ng/miiL-2 and
penicillin/streptomycin. The cells were treated with the test compound {45 uL at 2x concentration),
and then the cells were incubated at 37°C for 1 h before addition of 10x stock OKT3 antibody at 10
ue/ml in media. Cells were incubated at 37°C for 6 h before the cells were harvested. At time of
harvest, cells were centrifuged {800 rpm, 5 min}. Spent media was removed and cell lysis solution
{70 pL) was added to the cells in each well and incubated for 5-10 min at room temperature, to allow
for complete cell lysis and detachment. mRNA was then prepared using the "mRNA Catcher PLUS
plate” (lnvitrogen), according to the protocol supplied. Aftar the last wash, as much wash buffer as
possible was aspirated without allowing the wells 1o dry. Elution buffer {£3, 70 ul) was then added
to sach well. mRNA was then eluted by incubating the mRNA Catcher PLUS plate with Elution Buffer
for 5 min at 68°C and then immediately placing the plate on ice.

{0480] The eluted mRNA isclated was then used in a one-step quantitative RT-PCR
reaction, using components of the Ultra Sense Kit together with Applied Biosystems primer-probe
mixes. Real-time PCR data was analyzed, normalizing the Ct values for hit-17 to an internal control,
prior to determining the fold induction of each unknown sample, relative to the control.

{04011 Compounds with an 1Cg value lass than or equal to 0.3 pM were deemed to be
highly active (+++}; compounds with an ICsp value between 0.3 and 3 pM were deemed o be very

active (++}); compounds with an ICsy value between 3 and 30 uM were deemed to be active {+).

Table 7: inhibition of hii-17 mRNA Transcription

Example | 147 | Exampie | 1-17 | Example | 17 | Example | 1-17

Compound | activity | Compound | activity | Compound | activity ;| Compound acﬁviw:
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Example 6: inhibition of hWCAM mRNA Transcription
10402]  in this example, hWCAMmMRNA in tissue cubture cells is quantitated to measure the
transcriptional inhibition of hWCAM when treated with a compound of the present disclosure.

{0403}

{4.0x10% cells/well) in 100 pL. EGM media and incubated for 24 h prior to the addition of the

Human umbilical vein endothelial cells {HUVECs) are plated in a 96-well plate

compound of interest. The cells are pretreated for 1 h with the test compound prior to stimulation
with tumor necrosis factor-o. The cells are incubated for an additional 24 h before the celis are
harvested. At time of harvast, the spent media Is removed fram the HUVECs and rinsed in 200 L
PBS. Cell tysis solution (70 uL) is then added the cells in each well and incubated for ~5-10 min at
room temperature, to allow for complete cell lysis and detachment. mRNA is then prepared using
the “mRNA Catcher PLUS plate” {Invitrogen), according to the protocol supplied. After the fast wash,
as much wash buffer as possible is aspirated without allowing the wells to dry, Elution buffer (E3,
70 ul) is then added to each well. mRNA is then eluted by incubating the mRNA Catcher PLUS plate
with elution buffer for 5 min at 68°C and then immediately placing the plate on ice,

[0404] The eluted mRMA so isolated is then used in a one-step quantitative real-time PCR
reaction, using components of the Ulira Sense it together with Applied Biosystems primer-probe

mixes. Real-time PCR data is analyzed, normalizing the Ct values for hVCAM io an internal control,

prior to determining the fold induction of each unknown sample, relative to the controt.

Example 7: Inhibition of hMCP-1 mRNA Transcription
[0405]  In this example, hMCP-1 mRNA in human peripheral blood mononuciear cells is
quantitated to measure the transcriptionat inhibition of hMCP-1 when treated with a compound of

the present disclosure.
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[0406] Human Peripheral Blood Mononuciear Cells are plated {1.0x10° cells per well) in a
96-well plate in 45 pul RPMI-1640 containing 10% FBS and penicillin/streptomycin. The cells are
treated with the test compound (45 ul at 2x concentration), and then the cealls are incubated at 37°C
for 3 h before the cells are harvested. At time of harvest, cells are transfarred to V-bottom plates
and centrifuged (800 rpm, 5 min). Spent media is removed and cell ysis solution (70 pL) is added to
the cells in gach well and incubated for 5-10 min at room temperature, to allow for complete cell
lysis and detachment. mRNA is then prepared using the “mRNA Catcher PLUS plate” {invitrogen),
according to the protocol supplied. After the last wash, as much wash buffer as possible Is aspirated
without aliowing the wells to dry. Elution buffer (E3, 70 ul) is then added to each well. mRNA is then
eluted by incubating the mRNA Catcher PLUS plate with Elution Buffer for 5 min at 68°C and then
immediately placing the plate on ice.

[0407] The eluted mRNA isolated is then used in a one-step quantitative realtime PCR
reaction, using components of the Ultra Sense Kit together with Applied Biosystems primer-probe
mixes. Real-time PCR data is analyzed, normalizing the Ct values for hMCP-1 to an internal control,

prior to determining the fold induction of each unknown sampile, relative to the control.

Example &: Up-regulation of hApo&-1 mRNA Transcription.

[0408] In this example, ApoA-l mRNA in tissue culture cells was quantitaied to measure
the transcriptional up-regulation of ApoA-f when treated with a compound of the invention.

[0408]  Huh7 cells (2.5x10 per well) were plated in a 96-well plate using 100 gL DMEM
per well, {Gibco DMEM supplemented with penicillin/streptomycin and 10% FBS), 24 h before the
addition of the compound of interest. After 48 h treatment, the spent media was removed from the
Huh-7 cells and placed on ice (for immediate use) or at -80°C (for future use) with the “LDH
cytotoxicity assay Kit Il” from Abcam. The cells remaining in the plate were rinsed with 100 pL PBS.

{04101  Then 85 pL of cell lysis solution was added to each well and incubated for 5-10 min
at room temperature, to allow for complete cell lysis and detachment. mRNA was then prepared
using the “mRNA Catcher PLUS plate” from Life Technologies, according to the protocol supplied.
After the last wash, as much wash buffer as possible was aspirated without allowing the wells to dry.
Elution Buffer (E3, 80 uL) was then added to each well. mRNA was then eluted by incubating the
mRNA Catcher PLUS plate with Elution Buffer for S min at 68°C, and then 1 min at 4°C. Catcher
plates with mRNA eluted were kept on ice for use or stored at -80°C.

[0411]  The eluted mRNA isolated was then used in a one-step real-time PCR reaction,
using components of the Ultra Sense Kit together with Life Technologies primer-probe mixes. Real-

time PCR data was analyzed, using the Ct values, to determine the fold induction of each unknown
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sample, relative to the control {that is, relative 1o the control for each independent DMSO
concentration},

{0442] Compounds with an ECyz value less than or equal to 0.3 pM were deemed to be
highly active {+++); compounds with an ECyy vaiue between 0.3 and 3 plVi were deemed to be very

active {++); compounds with an ECy5 value between 3 and 30 pM were deemed to be active {+}.

Table 8: Up-regulation of hApoa-1 mRNA Transeription.

Exé;nbié C{;mpouné‘ :&éﬁ&%ﬁi a‘*\tﬁiﬁw:

7 44+

Exampis 8: In vivo efficacy in athymic nude mouse strain of an acute myeloid leukemia xenograft
model using MV4-11 cells:

[0423] MV4-11 cells (ATCC) are grown under standard cell culture conditions ang (NCr)
nu/nu fisol strain of female mice age 6-7 weeks are injected with 5x10° cells/animal in 100 pL PBS +
100 ul Matrigel in the lower left abdominal flank. By approximately day 18 after MV4-11 cells
injection, mice are randomized based on tumor volume (L x W x H)/2) of average ~120 mm®. Mice
are dosad orally with compound at 75 mg/kg b.i.d and 120 mg/kg b.i.d in EA00S formulation at 10
mi/kg body weight dose volume. Tumor measurements are taken with electronic micro calipers and
body weights measured on alternate days beginning from dosing period. The average tumor
valumes, percent Tumor Growth Inhibition (TG} and % change in body weights are compared
relative to Vehicle controf animals. The means, statistical analysis and the comparison between
groups are calculated using Student’s t-test in Excel.

Table 9: In vivo efficacy in athymic nude mouse strain of an acute myeleid leukemia xenograft
model

Examiile Compoungd G T dniee selvity

Example 7 Active

Example 10: In vivo efficacy in athymic nude mouse strain of an acute myeloid teukemia xenograft

model using OCI-3 AML cells

[0414]  OCI-3 AML cells {(DMSZ) were grown under standard cell culture conditions and

{NCr) nu/nu fisol strain of female mice age 6-7 weeks were injected with 10x10° cells/animal in 100
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ul PBS + 100 pi Matrigel in the lower left abdominal flank. By approximately day 18-21 after OCi-3
AML cells injection, mice were randomized based on tumor volume {L x W x H)/2) of average ~ 100-
300 mm®. Mice were dosed orally with compound at 30mg/kg b.i.d on a continuous dosing schedule
and at 2.5 to 45 mg/kg g.d. on a 5 day an and 2 day off dosing schedule in EA006 formulation at 10
mL/kg body weight dose volume. Tumor measurements were taken with electronic micro calipers
and body weights measured on alternate days beginning from dosing period. The average tumor
volumaes, percent Tumor Growth Inhibition {TG!) and % change in body weights were compared
relative to Vehicle control animals. The means, statistical analysis and the comparison between

groups were calculated using Student’s t-test in Excel

Example 11: Evaluation of Target Engagement.

[0415]  MV4-11 cells [ATCC) are grown under standard cell culture conditions and {NCr)
nu/nu fisol strain of female mice age 6-7 weeks are injected with 5x10° cells/animal in 100 pL PBS +
100 pl Matrigel in the lower left abdominal flank. By approximately day 28 after MV4-11 celis
injection, mice are randomized based on tumor volume {L x W x H}/2) of average ~500 mm’, Mice
are dosed orally with compound in £A006 formulation at 10 mi/kg body weight dose volume and

tumors harvested 6 hrs post dose for Bcl2 and ¢-myc gene exprassion analysis as PD biomarkers.

Example 12: in Vivo Efficacy in Mouse Endotoxemia Model Assay.

[0418] Sub lethal doses of Endotoxin {E. Coli bacterial lipopolysaccharide} are
administered to animals to produce a generalized inflammatory response which is monitored by
increases in secreted cytokines. Compounds are administerad to C57/BI6 mice at T= 4 hours orally at
75 mg/kg dose to evaluate inhibition in IL-6 and iL-17 and MCP-1 cytokines post 3-h challenge with
lipopolysaccharide {LPS) at T=0 hours at 0.5 mg/kg dose intraperitoneally.

Exarnple 13: in Vivo Efficacy in Rat Collagen-Induced Arthritis

{04171  Rat collagen-induced arthritis is an experimental model of polyarthritis that has
been widely used for preclinical testing of numerous anti-arthritic agents. Following administration
of collagen, this model establishes a measurable polyarticular inflammation, marked cartilage
destruction in association with pannus formation and mild to moderate bone resorption and
periosteal bone proliferation. In'this modsal, collagen is administered to female Lewis strain of rats on
Day 1 and 7 of study and dosed with compounds from Day 11 to Day 17. Test compounds are

evaluated to assess the potential to inhibit the inflammation {including paw sweiling), cartilage
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destruction and bone resorption in arthritic rats, using a model in which the treatment is

administered after the disease has been established.

Exampie 14: In Vivo Efficacy in Experimental autoinumune encephalomyelitis (EAE} Model of MS

[0418] Experimental autoimmune encephalomyelitis (EAE) is a T-cell-mediated
autoimmune disease of the CNS which shares many clinical and histopathological features with
human multiple sclerosis (MS). FAE is the most commonly used animal model of MS. T cells of both
Thi and Th17 lineage have baen shown to induce EAE. Cytokines IL-23, IL-6 and iL-17, which are
either critical for Thl and Thi7 differentiation or produced by these T cells, play a critical and non-
redundant role in £AE development. Therefore, drugs targeting production of these cytokines are
likely to have therapeutic potential in treatment of MS.

[0418]  Compounds of Formula | or la were administered at 50 to 125 mg/kg b.i.d. from
time of immunization to EAE mice to assess anti-inflammatory activity. In this model, EAE is induced

by MOG35.55/CFA immunization and pertussis toxin injection in female C57BY/6 mice.

Table 10: In Vivo Efficacy in Experimental autsimmune encephaiomyelitis {EAE} Model of MS

Example Compound - In vivo activity

Example 7 Active

Example 15: Ex Vivo effects on T cell function from Splenccyte and Lymphocyie cultures

stimulated with external MOG stimulation

[0420] Mice were immunized with MOG/CFA and simultaneously treated with the
compound for 11 days on a b.i.d regimen. Inguinal Lymph node and spleen were harvested, cultures
were set up for lymphocytes and splenocytes and stimulated with external antigen {MOG) for 72
hours. Supernatants from these cultures were analyzed for THA, Th2 and Th17 cytokines using a

Cytometric Bead Array assay.

Exampe 16: In vivo efficacy in athymic nude mouse strain of multiple myeloma xenograft model

using MM1.s celis

[e421]  MM1.s cells (ATCC) are grown under standard cell culture conditions and {NCr)
nu/nu fisol strain of female mice age 6-7 weeks are injected with 10x10° cells/animal in 100 uL PBS +

100 pd Matrigel in the lower left abdominal flank. By approximately day 21 after MM1.s cells
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injection, mice are randomized based on tumor volume {L x W x H)/2) of average ~120 mm". Mice
are dosed orally with compound at 75 mg/kg b.i.d in EAQQS formulation at 10 mi/kg body weight
dose volume. Tumor measurements are taken with electronic micra calipers and body weights
measured on alternate days beginning from dosing period. The average tumor volumes, percent
Tumor Growth Inhibition {TGI) and % change in body weights are compared relative to Vehicle
control animals. The means, statistical analysis and the comparison between groups are calculated
using Student’s {-test in Excel,

{0422] Other embodiments of the present disclosure will be apparent to those skilled in
the art from consideration of the specification and practice of the present disclosure disclosed
herein. It is intended that the specification and examples be considerad as exemplary only, with a

true scope and spirit of the present disclosure being indicated by the following claims.



What is claimed is:

1. A compound of Formulas llb’ or Formula lid’:

/34
X
;I— N Dy,
Sk
=
N N
/,R.i

\ -

N AN !
O=<::@/

H N

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,

wherein:

Rings A and B may be optionally substituted with groups independently selected from hydrogen,
deuterium, —NH,, amino, heterocycle(C,-Cs), carbocycle(C4-Cg), halogen, —CN, —OH, —CF;,
alkyl(C;-Cg), thioalkyl(C;-Cs), alkenyl(C;-Cs), and alkoxy(Cy-Cg);

X is selected from —NH—, —CH,—, —CH,CH,—, —CH,CH,CH,—, —CH,CH,0—, —CH,CH,NH—,
—CH,CH,S—, —C(0)—, —C(0)CH,—, —C(0)CH,CH,—, —CH,C(0)—, —CH2CH2C(0)—, —
C(O)NH—, —C(0)0—, —C(0)S—, —C(O}NHCH,—, —C(0)OCH,—, and —C(0O}SCH,—, wherein
one or more hydrogen may independently be replaced with deuterium, hydroxy, methyl,
halogen, —CF;3, or ketone, and wherein S may be oxidized to sulfoxide or sulfone;

Rs is selected from optionally substituted 3-7 membered carbocycles and heterocycles; and

D, is selected from the following 5-membered monocyclic heterocycles:

0O
o M K

which are optionally substituted with hydrogen, deuterium, alkyl(C;-C,), alkoxy{C;-C,4), amino,
halogen, amide, —CF;, CN, —Nj, ketone (C;-C,), —S{O)AIkyl{(C1-C), —SO,alkyl(Cy-Cy), -
thioalkyl(C4-C4), —COOH, and/or ester, each of which may be optionally substituted with
hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —OMe, —SMe, oxo, and/or thio-oxo.

2. The compound according to claim 1, selected from Formula ltb":
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or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,

Dy

wherein:
Z is selected from hydrogen, deuterium, —NH,, amino, alkyl{C,-Cs), thioalkyl{C,-Cg), alkeny}(C,-
Cs), and alkoxy(C;-Cg).

3. The compound according to claim 1, wherein R, is selected from 3-7 membered optionally
substituted carbocycles.

4. The compound according to claim 3, wherein R, is selected from 5-6 membered optionally
substituted carbocycles.

5. The compound according to claim 3, wherein R, is selected from cycloalkyl{Cs-Cs) and a phenyi
ring optionally substituted with one or more groups independently selected from deuterium,
atkyl{C;-C,), alkoxy(C;-C4), halogen, —CFs, CN, and -thioalkyl{C;-C,), wherein each alkyl, alkoxy,
and thioalkyl may be optionally substituted with F, Cl, or Br.

6. The compound according to claim 3, wherein R, is a phenyl ring optionally substituted with
groups independently selected from hydrogen, deuterium, alkyl(C,;-C,), atkoxy(C;-C,), amino,
halogen, amide, —CF3;, CN, —N3, ketone (C;-C,), —S(O)Alkyl(C1-C4), —SO,alkyl(C4-Cy), -
thioalkyl{C4-C,), carboxyl, and/or ester, each of which may be optionally substituted with
hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —OMe, —SMe, oxo, and/or thio-oxo.

7. The compound according to claim 1, wherein Ry is selected from 5- or 6-membered
heterocycles containing 1 or 2 nitrogens, optionally substituted with groups independently
selected from hydrogen, deuterium, alkyl(C,-C,), alkoxy(C,-C,), amino, halogen, amide, —CFs,
CN, —N3, ketone (Cy-cs;, —S(O)Alkyl(C;-C4), —SO,alkyl{Cy-Cy), -thioalkyl(C,-C4), carboxyl, and/or
ester, each of which may be optionally substituted with hydrogen, F, Cl, Br, —OH, —NH,, —
NHMe, —OMe, —SMe, oxo, and/or thio-oxo.

8. The compound according to claim 7, wherein R, is selected from pyrimidyl, pyridyl, isoxazole,
and pyrazole, optionally substituted with groups independently selected from hydrogen,
deuterium, alkyl{C;-C,), alkoxy(C;-C,), amino, halogen, amide, —CF;, CN, —N3;, ketone (C;-C;), —
S(O)Alkyl(C4-C4), —SO;alkyl{C1-Cy4), -thioalkyl{C,-C,), carboxyl, and/or ester, each of which may be
optionally substituted with hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —OMe, —SMe, oxo,
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and/or thio-oxo.

9. The compound according to claim 1, wherein D, is isoxazole optionally substituted with
hydrogen, deuterium, alkyl{C;-Cy), alkoxy(C;-C4), amino, halogen, amide, —CF;, CN, —N3, ketone
{C1-C4), —S(O)Alky{Cy-Cy), —SOsalkyl(C,-C,), -thioalkyl{C;-C,), —COOH, and/or ester, each of
which may be optionally substituted with hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —OMe, —
SMe, oxo, and/or thio-oxo.

10. The compound according to claim 1, wherein D, is selected from

: \0, / \N, and %\\N.:
i |

11. The compound according to claim 10, wherein D, is

g N\
Q.

S

12. The compound according to claim 1, wherein X is selected from —CH,—, —CH(CH3)—, —
CH{OH)—, —NH—, and CH,CH,—, wherein one or more hydrogen may independently be
replaced with deuterium or halogen.

13. The compound according to claim 12, wherein X is selected from —CH,—, CH{CH3)—, and —
NH~—, wherein one or more hydrogen may independently be replaced with deuterium or

halogen.

14. The compound according to claim 13, wherein X is selected from —CH,— and —CH(CH;)—,
wherein one or more hydrogen may independently be replaced with deuterium or halogen.

15. The compound according to claim 14, wherein —X—R, is selected from —CH-Aryl.

16. The compound according to claim 1, selected from Formula lib":
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or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,

wherein:

Z is selected from hydrogen, deuterium, —NH,, amino, alkyl(C,-Cs), thioalkyl{(C;-Cg), alkenyl{C,-
Cs), and alkoxy{Cs-Cg);

D, is

X is selected from —CH,— and —CH(CH;3)—; and

R4 is a phenyl ring optionally substituted with one or more groups independently selected from
deuterium, alkyl(C;-C,), alkoxy(C;-Cs), halogen, —CFs, CN, and -thioalkyl(C,-C,4), wherein each
alkyl, atkoxy, and thioalkyl may be optionally substituted with F, Cl, and/or Br.

1 e,

17. A compound of Formula lla"* or Formula 1Ic’”:

IIalH
X/R4
N D
z <\
N
NH,
1le™-
/R4

X
N Z
=<
i
NH;
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or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,

wherein:

Z if present, is selected from hydrogen, deuterium, —NH,, amino, alkyl(C,-C¢), thicalkyl(C;-Cg),
alkenyl{Cy-C), alkoxy(C,-Cg), and carboxyl;

D;is

X is selected from —CH,— and —CH(CH;)—; and

R4 is a phenyl ring optionally substituted with one or more groups independently selected from
deuterium, alkyl(C;-C,), alkoxy(C;-C4), halogen, —CF;, CN, and -thioalkyl(C,-C,), wherein each
alkyl, alkoxy, and thioalkyl may be optionally substituted with F, Cl, and/or Br.

18. The compound according to claim 16, wherein the R, phenyl ring is substituted with one or
more of the following groups:

alkyl{C,-C,) selected from methyl, ethyl, propyi, isopropyl, and butyl;

alkoxy(Cy-C,), selected from methoxy, ethoxy, and isopropoxy;

halogen selected from F and Cl; and

thioalkyl(C4-C,4) selected from —SMe, —SEt, —SPr, and —Sbu.

19. The compound according to claim 2, wherein Z is selected from hydrogen and amino.
20. The compound according to claim 19, wherein Z is amino.

21. A compound of Formula llb":

Ry
/
X

\
N AN
~
\ | P

or a steregisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, wherein:
Xis selected from —NH—, —CH,—, —CH,CH,—, —CH,CH,CH,—, —CH,CH,0—, —CH,CH,NH—,
—CH,CH,S~—, —C(0)—, —C(0O)CH,—, —C(O)CH,CH,—, —CH,C(O)—, —CH,CH,C(0)—, —
C{O)NH~, —C(0)0—, —C(0)S—, —C(O)NHCH,—, —C(O}OCH;—, and —C(0)SCH,—, wherein
one or more hydrogen may independently be replaced with deuterium, hydroxy, methyl,

Dy
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halogen, —CF;, or ketone, and wherein S may be oxidized to sulfoxide or sulfone;
R4 is selected from optionally substituted 3-7 membered carbocycles and heterocycles;
D, is selected from the following 5-membered monocyclic heterocycles:

O .
o Iﬁ\ N,.ﬁ HN/<
E//N, l /N_, Il\I / ,and L\N/NH,

which are optionally substituted with hydrogen, deuterium, alkyl(C;-C,), alkoxy(C;-C,4), amino,
halogen, amide, —CF3, CN, —Nj3, ketone (C;-C,), —S(O)Alkyl(C1-C,), —SO,alkyl(Cs-Cs), -
thioalkyl(C;-C,), —COOH, and/or ester, each of which may be optionally substituted with
hydrogen, F, Cl, Br, —OH, —NH,, —NHMe, —OMe, —SMe, oxo, and/or thio-oxo; and

Zis selected from:

-'—"Me, "_CF:{, —Et, CHgCHgO— s CF:;CHZ—" s

——8Me, ——80Me, ——80,Me, ——CN, HsC ,

0
0 . HO ,
e \/\0}1,1 \/\0}1171
N,
S N Xy

250



251






s Oy
A 3,

22. The compound according to claim 21, wherein Z is selected from:

—Me, =——CP;, =—F, CHyCH:0—— ,

A o8y O>‘
DL N
/0\/\%;}1, HQN}‘L&, HO#/\EEI%

CH,
HSC\O/\/'\N;HL, mc” I!}\/,\N}H
HOG H
C/N% . O ;Li . O ;LLL .
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PNy .Y
/ ’HgL\O 4

NCU\%‘IEHL C(\E;'H,m
N A

23. A compound selected from:
4-(3-benzyl-3H-imidazo[4,5-bipyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-(cyclopropylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d}imidazoil-2(3H)-one;
4-amino-1-benzyl-6-{3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H}-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yi)-2-ethoxy-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1H-benzo[d]imidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N2-ethyl-1H-benzo[d]imidazole-2,4-diamine;

methyl 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-o0x0-2,3-dihydro-1H-benzo[d]imidazole-4-
carboxylate;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-4-carboxamide;
4-(aminomethyl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H}-one;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl}-1H-benzo[d]imidazol-4-amine;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-benzo[d]imidazol-4-amine;
6-(3,5-dimethylisoxazol-4-yi}-1-(4-fluorobenzyl)-N,N-dimethyl-1H-benzo[d]imidazol-4-amine;
3,5-dimethyl-4-(1-(1-phenylethyl)-1H-imidazo[4,5-b] pyridin-6-yl)isoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl}benzamide;
3,5-dimethyl-4-(1-(4-(trifluoromethyl)benzyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
4-(1-(4-chlorobenzyl)-1H-imidazof4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-(4-fluorobenzyl}-1H-imidazo[4,5-b]pyridin-6-yi)-3,5-dimethylisoxazole;
3,5-dimethyl-4-(1-(pyridin-2-ylmethyi)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine;
4-(1-(4-fluorobenzyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-benzyl-2-ethoxy-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b] pyridin-1-yl)methyl}-3,5-

255



dimethylisoxazole;
4-(1-(2,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(4-methoxybenzyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-(cyclopropylmethyi)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl}-3,5-dimethylisoxazole;
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl}acetamide;
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[d]imidazol-4-
yl)ethanesuifonamide;
4-(1-benzyl-4-methoxy-2-methyl-1H-benzo[d]imidazol-6-yl})-3,5-dimethylisoxazole;
3,5-dimethyl-4-(2-methyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b] pyridin-6-yl)isoxazole;
3,5-dimethyl-4-(2-methyl-1-(thiophen-2-yimethyl)-1H-imidazo[4,5-blpyridin-6-yl}isoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidaza[4,5-b]pyridin-1-yl)methyl)benzonitrile;
3,5-dimethyl-4-(2-methyl-1-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b] pyridin-6-yl)isoxazole;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine;
3,5-dimethyl-4-(2-methyl-1-((5-methyithiophen-2-yl)methyl)-1H-imidazo[4,5-b] pyridin-6-
yl)isoxazole;

4-(1-((5-chlorothiophen-2-yl)methyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-
dimethylisoxazole;

5-({6-{3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b] pyridin-1-yl)methyl)thiophene-2-
carbonitrile;

6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridine 4-oxide;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)- 1H-imidazo[4,5-b]pyridin-5-yl acetate;
1-benzyl-6-(1,4-dimethyl-1H-pyrazol-5-yl)-2-methyl-4-nitro-1H-benzo[d]imidazole;
1-benzyl-6-(1,4-dimethyl-1H-pyrazol-5-yl}-2-methyl-1H-benzo[d]limidazol-4-amine;
4-(1-(4-chlorobenzyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b] pyridin-1-yl)methyl)phenol;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazole-4-carbonitrile;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl})-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-4-carbonitrile;
4-amino-1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[d]imidazol-2{(3H)-one;
1-(4-chlorobenzyl}-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl}-1H-benzo[d]imidazol-4-amine;
4-(1-(3,4-dichlorobenzyl)-2-methyl-1H-imidazo{4,5-b]pyridin-6-yl})-3,5-dimethylisoxazole;
6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-benzo[d]imidazol-4-amine;
2-(azetidin-1-yl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-(3,4-dichlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-methoxybenzyl}-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-methoxybenzyl)-1H-benzo[d]imidazol-2(3H)-one;
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl)-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b] pyridin-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine;
3,5-dimethyl-4-(2-methyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-(tetrahydro-2H-pyran-4-yl)-1H-benzo[d]imidazole-2,4-
diamine;
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6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-
yl)acetamide;

6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)- 1H-imidazof4,5-b]pyridin-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1-(1-phenylethyl)-1H-imidazo[4,5-b] pyridin-2-amine;
4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine;
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
4-(1-(cyclobutyl methyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclopentylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-(cyclopropylmethyl})-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-blpyridin-2(3H)-one;
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-(ethylamino)-1H-benzo[d]imidazol-4-yl)acetamide;
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-ethoxy-1H-benzo[d]imidazol-4-yl)acetamide;
4-(1-benzyl-4-bromo-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
3-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1-ethyl-1H-benzo[d]imidazol-2(3H)-one;
4-(2-(azetidin-1-yl}-1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-((5-chlorothiophen-2-yl)methyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2(3H)-
one;
(S)-3,5-dimethyl-4-(2-methyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-6-yl)isoxazole;
(R)-3,5-dimethyl-4-(2-methyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-6-yl)isoxazole;
6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2-amine;
4-(1-benzyl-2-ethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxybenzyl)-1H-benzo[d]imidazol-2(3H)-one;
N-(2-(azetidin-1-yl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-1H-benzo[d]imidazol-4-yl)acetamide;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine;
6-(3,5-dimethylisoxazol-4-yl}-N2-ethyl-1-(1-phenylethyl)-1H-benzo{d]imidazole-2,4-diamine;
4-(1-benzyl-4-nitro-2-(pyrrolidin-1-yl)-1H-benzo[d]imidazol-6-yl}-3,5-dimethylisoxazole;
4-(1-benzyl-2-(4-methylpiperazin-1-yl}-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-4-nitro-1H-benzo[d]imidazol-2-
amine;

4-(1-benzyl-2-cyclopropyl-1H-imidazof4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-(2-methoxyethyl)-1H-benzo{d]imidazole-2,4-diamine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-(pyrrolidin-1-yl)-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-(4-methylpiperazin-1-yl)-1H-benzo[d]imidazol-4-amine;
1-benzyl-N6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[d]imidazole-4,6-diamine;
(S)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-benzo[d]imidazol-4-amine;
(R)-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1-(1-phenylethyl}-1H-benzo[d]imidazol-4-amine;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b] pyridin-2-amine;
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-N-(pyridin-3-ylmethyl)-1H-benzo[d]imidazol-2-
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amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-4-nitro-1H-benzo[d]imidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-methyl-1H-benzo[d]imidazole-2,4-diamine;
N,2,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2,4-diamine;

N, 1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl}-1H-imidazo[4,5-b] pyridine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-{pyridin-3-ylmethyl)-1H-benzo[d]imidazole-2,4-
diamine;

4-(1-benzyl-4-fluoro-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1H-benzo[d]imidazol-2-
amine;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d]imidazole-2,4-
diamine;
4-amino-1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2{3H)-one;
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-fluoro-1H-benzo[d]imidazol-2(3H)-one;
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-3-methyl-2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-
yl)acetamide;
4-(1-benzyl-2-(4-methylpiperazin-1-yl}-1H-imidazo[4,5-blpyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-1H-imidazo[4,5-b] pyridin-2-amine;
4-(1-benzyl-2-methyl-4-(methylsulfonyl)-1H-benzo[d]imidazol-6-yl}-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)- 1H-imidazo[4,5-b]pyridin-2-
amine;

1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b] pyridin-2(3H)-one;
(5)-6-(3,5-dimethylisoxazol-4-yl}-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-2-methyl-1H-benzo[d]imidazol-4-ol;
4-{1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine;
1-benzyl-6-(1-methyl-1H-pyrazol-5-yl}-N-(tetrahydro-2H-pyran-4-yl}-1H-imidazo[4,5-b] pyridin-2-
amine;

4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2{3H)-thione;
{S)-4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
(R)-4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl}-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-7-methyl-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2,7-dimethyl-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)morpholine;
1-{1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)azetidin-2-one;
1-benzyl-2-methyl-6-(1,3,5-trimethyl-1H-pyrazol-4-yl})-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b] pyridin-2-amine;
4-(4-bromo-2-methyl-1-phenethyl-1H-benzo[d]imidazol-6-yl}-3,5-dimethylisoxazole;
4-(4-bromo-2-methyl-1-(3-phenylpropyl}-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
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4-(4-bromo-2-methyl-1-(2-phenoxyethyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclohexylmethyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-{cyclopentylmethyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl}-3,5-dimethylisoxazole;
4-(1-(cyclobutylmethyl)-2-methyl-1H-imidazo[4,5-b] pyridin-6-yl}-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
4-(1-benzyl-2-(pyrrolidin-1-yl)- 1H-imidazo[4,5-b] pyridin-6-yl}-3,5-dimethylisoxazole;
2-({1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)Jamino)ethanol;
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)azetidin-3-0l;
1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
4-amino-1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-benzo[d]imidazol-2(3H)-one;
(4-bromo-6-(3,5-dimethylisoxazol-4-yl})-2-methyl-1H-benzo[d]imidazol-1-yl)(phenyl)methanone;
1-benzyl-2-methyl-6-(5-methylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b] pyridin-2(3H)-one;
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo{4,5-blpyridin-2(3H}-one;
N-(1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-
yl)acetamide;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-{4-methoxybenzyl)-1H-imidazo[4,5-b] pyridin-2-amine;
1-benzyl-2-methyl-6-{1-methyl-1H-1,2,3-triazol-5-yl)-1H-imidazo[4,5-b} pyridine;
4-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b] pyridin-2-yl)amino)cyclohexanol;
4-(1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2-
ylymorpholine;
4-(2-(azetidin-1-yl}-1-{cyclopentylmethyl}-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-dimethylisoxazole;
4-(1-(cyclobutyl methyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b] pyridin-2-yl)morpholine;
4-(2-(azetidin-1-yl}-1-(cyclobutylmethyl)-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
N1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl}-N2,N2-
dimethylethane-1,2-diamine;

4-(1-benzyl-2-(piperazin-1-yl)-1H-imidazo[4,5-b] pyridin-6-yI)-3,5-dimethylisoxazole;
1-benzyl-N-cyclopentyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b] pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(2-morpholinoethyl)-1H-imidazo[4,5-b] pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b] pyridin-2-amine;
3-({(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-
ylJamino)methyl)benzonitrile;
(R)-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-blpyridin-2(3H)-one;
(S)-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2-(tetrahydro-2H-pyran-4-yl}-1H-imidazo[4,5-b]pyridin-6-yl})-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b] pyridine-2-carboxamide;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl}-1H-
imidazo[4,5-b]pyridin-2-amine;
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-
b]pyridin-2-amine
N21-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]lpyridin-2-yl)cyclohexane-1,4-
diamine;
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1-benzyl-N-(cyclohexylmethyl)-6-(3,5-dimethylisoxazol-4-yl}-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(3-methoxypropyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(oxetan-3-yl}-1H-imidazo[4,5-b] pyridin-2-amine;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-blpyridin-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyrazin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-{(tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-1H-imidazo[4,5-
b]pyridin-2-amine;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-imidazo[4,5-b] pyridin-2-amine;
1-{4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b] pyridin-2-amine;
1-benzyl-N-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(1-methylpiperidin-4-yl)-1H-imidazo[4,5-b] pyridin-2-
amine;

4-{1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-({1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino}-2-
methylpropan-2-ol;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-
amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(piperidin-1-yl)ethyl)-1H-imidazo[4,5-b] pyridin-2-
amine;
(R)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
4-(1-benzyl-7-methoxy-2-(trifluoromethyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl}-N-(thiazol-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboximidamide;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboxamide;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((1-methylpiperidin-4-yl)methyl)-1H-imidazo[4,5-
b]pyridin-2-amine;
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)azetidin-3-ol;
4-(1-benzyl-2-(pyridin-4-yloxy)-1H-imidazo[4,5-b] pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-yl)-1H-benzo[d]imidazol-2-amine;
3-(1-benzyl-1H-benzo[d]imidazol-6-yl)-4-ethyl-1H-1,2,4-triazol-5(4H})-one; and

stereoisomers, tautomers, pharmaceutically acceptable salts, and hydrates thereof.

24. A pharmaceutical composition comprising the compound of claim 1, or a stereoisomer,
tautomer, pharmaceutically acceptable salt, or hydrate thereof, and a pharmaceutically
acceptable carrier.

25. A pharmaceutical composition comprising the compound of claim 23 or a stereoisomer,

tautomer, pharmaceutically acceptable salt, or hydrate thereof, and a pharmaceutically
acceptable carrier.
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