
Move! Bicydic Bromodonmaln Inhibitors 

[001] 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. 

[002] The invention provides novel compounds, pharmaceutical compositions containing 

such compounds, and their use in prevention and treatment of diseases and conditions associated 

with bromodornain and extra terminal domain (BET) proteins. Post-translationa! modifications 

(PTMs) of histories are involved in regulation of gene expression and chromatin organization in 

eukaryotic cells. Histone acetyiation at specific lysine residues is a PTM that is regulated by histone 

acetylases (HATs) and deacetyiases (HDACs), Pesersco, A. and C. Simone, "Physical arid functional 

HAT/HDAC interplay regulates protein acetyiation balance," J Biomed Biotechnol, 2011:371832 

(2011). Small moiecule inhibitors of HDACs and HATs are being investigated as cancer therapy. 

Hoshino, L and H. Matsubara, "Recent advances in histone deacetylase targeted cancer therapy" 

Surg Today 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 

a!., "Spermidinyl-CoA-based HAT inhibitors block DMA repair and provide cancer-specific chemo- and 

radiosensitization/ Cell Cycle 8(17):2779-88 (2009); Arif, M,, et ai., "Protein lysine acetyiation in 

cellular function and Its role in cancer manifestation/" Biochim BlophysActa 1799(10-12):7Q2-16 

(2010). Histone acetyiation controls gene expression by recruiting protein complexes that bind 

directly to acetylated lysine via bromodomains. Sanchez, R. and iVKM, Zhou, "The role of human 

bromodomains in chromatin biology and gene transcription/'"' Curr Qpin Drug Discov DsveS 12(5):659-

65 (2009}. One such family, the bromodornain and extra terminal domain (BET) proteins, comprises 

Brd2, Brd3, Brd4, and BrdT, each of which contains two bromodomains in tandem that can 

independently bind to acetylated lysines, as reviewed in Wu, 3.Y. and CM, Chiang, "The double 

bromodomain-containing chromatin adaptor Brd4 and transcriptional regulation/' J Bio! Chem 

282(18):1314'l-5 (2007). 

[003] Interfering with BET protein interactions via bromodornain inhibition results in 

modulation of transcriptional programs that are often associated with diseases characterized by 

dysreguiation of cell cycle control, inflammatory cytokine expression, viral transcription, 

hematopoietic differentiation, insulin transcription, and adipogenests. -Belkina, A,C. and G.V. Denis, 

"BET domain co-reguiators 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. 

Belkina, A.C. and G.V. Denis, "BET domain co-regulators in obesity, inflammation and cancer/' Not 
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Rev Cancer 12{7):4.65-77 (2012); Prinjha, R.K., J, Withermgton, 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 result of a 

dysregulated immune response, which leads the body to attack its own cells, tissues, and organs. 

Pro-inflammatory cytokines including 11-1(3, TNF-a, IL-6, MCP-1, and IL-17 are overexpressed in 

autoimmune disease. IL-17 expression defines the T ceii subset known asThl7 cells, which are 

differentiated, in part, by IL-6, and drive many of the pathogenic consequences of autoimmune 

disease. Thus, the EL-6/Thl7 axis represents an Important, potentially druggahie target in 

autoimmune disease therapy. Kirnura, A. and T. Kishimoto, "IL-6: regulator of Treg/Thl7 balance/' 

Eur J 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., J. Witherington, and 

K. Lee, "Place your BETs: the therapeutic 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-lj3, MCP-1, TNF-tx, and IL-6 in activated immune cells. Mirguet, 0., eta!., "From 

ApoAl upregulation to BET family bromodornain 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/' Nature 468(7327):1113-23 (2010); Seat I, et aL, "identification of a novel series of 

BET family bromodornain inhibitors: binding mode and profile of 1-BET151 (G5K1210151A)/' Bioorg 

Med Chem Lett 22(8):2968-72 (2012). The mechanism for these anti-inflammatory effects may 

involve BET Inhibitor disruption of Brd4 co-activation of NF-KB-regulated pro-inflammatory cytokines 

and/or displacement of BET proteins from cytokine promoters, including IL-6. Nicodeme, E,, et aL, 

"Suppression of inflammation by a synthetic histone mimic," Nature 468{7327):1119-23 (2010); 

Zhang, 6., et alv ''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, "Bromodornain 

protein Brd4 regulates human immunodeficiency virus transcription through phosphorylation of 

CDK9 at threonine 29" J Viroi 83(2):1Q36~44 (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 eel! differentiation. Zhang, W.S., et af., "Bromodomain-Coniasning-Protein 4 

(BRD4) Regulates RNA Polymerase II Serine 2 Phosphorylation in Human CD4+T Cells/ J Bioi Chem 

(2012). 

[005] The antiinflammatory 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/' Nature 468{7327);1119-23 (2010). A BET inhibitor has been shown to ameliorate 

inflammation and kidney injury in HIV-I transgenic mice, an animal mode! for HlV-associated 

nephropathy, in part through inhibition of Brd4 interaction with NF-KB. Zhang, G.f et al., "Down-

regulation of NF-kappaB Transcriptional Activity in HIVassociated Kidney Disease by BRD4 

Inhibition/' J Bio! Chemt 287(34) :8B40-51 (2012). The utility of BET inhibition in autoimmune 

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, S.M. 

et ah, "An Orally 8ioavailable.Sma.il Molecule RVX-297 Significantly Decreases Disease in a Mouse 

Model of Multiple Sclerosis," World Congress of Inflammation, 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 Thl7 subsets in vitro, and further 

abrogated disease induction by pro-inflammatory Thl cells. Bandukwaia, H.5., et al., "Selective 

inhibition of CD4-s-T~celi cytokine production and autoimmunity by BET protein and c-Myc 

inhibitors/' Proc Natl Acad Sci USA, 109(36):14532-7 (2012). 

[006] BET inhibitors may be useful in the treatment of a variety of chronic autoimmune 

inflammatory conditions. Thus, one aspect of the invention 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, 

cholecystitis, agammaglobulinemia, psoriasis, allergy, Crohn's disease, irritable bowel syndrome, 

ulcerative colitis (Prinjha, R.K., 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 anemia, 

glomerulonephritis, dermatomyositis, multiple sclerosis (Bandukwala, M.S., eta!., "Selective 

inhibition of CD4+T-ceil cytokine production and autoimmunity by BET protein and c-Myc 
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inhibitors/' Proc Natl Acad Sci USAf 109(36):14532-7 (2012)}, scleroderma, vasculitis, autoimmune 

hemolytic and thrombocytopenic states, Goodpasture's syndrome, atherosclerosis, Addison's 

disease, Parkinson's disease, Alzheimer's disease, 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)), 

septic shock {Zhang, G., et al., "Down-regulation of NF-kappaB Transcriptional Activity in 

HIVassociated Kidney Disease by BRD4 inhibition/' J Biol Chem, 2B7(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., "Bromodornain coactivators in cancer, obesity, type 2 diabetes, and 

inflammation/-' Discov Med 10(55):489-99 (2010)), psoriatic arthritis, juvenile arthritis, 

osteoarthritis, chronic idiopathic thrombocytopenic purpura, Waldenstrom macrogiobulinemia, 

myasthenia gravis, Hashimoto's thyroiditis, atopic dermatitis, degenerative joint disease, vitiligo, 

autoimmune hypopituitarism, Guiliain-Barre syndrome, Behcet's disease, uveitis, dry eye disease, 

scleroderma, mycosis fungoides, and Graves' disease, 

[007] BET inhibitors may be useful in the treatment of a wide variety of acute 

inflammatory conditions. Thus, one aspect of the invention provides compounds, compositions, and 

methods for treating inflammatory conditions including but not limited to, acute gout, giant cell 

arteritis, nephritis including iupus nephritis, vasculitis with organ involvement, such as 

glomerulonephritis, vasculitis, Including giant celi arteritis, Wegener's granulomatosis, polyarteritis 

nodosa, Behcet's disease, Kawasaki disease, and Takayasu's arteritis. 

[COS] 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 (Nscodeme, Ev et 

aL, "Suppression of inflammation by a synthetic histone mimic/' Nature 468(7327);1119-23 (2010)), 

systemic inflammatory response syndrome (SIRS), multi-organ dysfunction syndrome, toxic shock 

syndrome, acute lung injury, adult respiratory distress syndrome (ARDSj, 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, herpes 

zoster, herpes simplex, and coronavirus. Belkina, A.C. and G.V. Denis, "BET domain co-regulators in 

obesity, inflammation and cancer/' Nat Rev Cancer X2(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. 

[009] Cancer is a group of diseases caused by dysregulated cell proliferation, Therapeutic 

approaches aim to decrease the numbers of cancer ceils by inhibiting cell replication or by inducing 
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cancer eel! differentiation or death, but there is still significant unmet rnedicai need for more 

efficacious therapeutic agents. Cancer cells accumulate genetic and epigenetic changes that alter 

cell growth and metabolism, promoting cell proliferation and increasing resistance to programmed 

eel! 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, J.D., "Curing 'incurable' cancer/' Cancer Discov 1(6):477~8G 

(2011); Morin, R.D., et al., "Frequent mutation of histone-modifying genes in non-Hodgkin 

lymphoma" Nature 476(736G);298-303 (2011), 

[010] One aspect of the invention provides compounds, compositions, 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 (NEVIC) (French, C.A., "NUT midline 

carcinoma/' Cancer Genet Cytogenet 203.(l):l'6-20 (2010) and B~celi lymphoma (Greenwald, R.J., et 

a I., "E mu-BRD2 transgenic mice develop B-cell lymphoma and leukemia/' Blood 103(4} :1475-84 

{2004}). NMC tumor cell growth is driven by a translocation of the Brd4 or Brd3 gene to the nutiin 1 

gene. Filippakopoulos, P., et a!., "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 disciosure also provides a 

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/' Sernin Cancer Biol 16(4):318-30 

(2006). These cancers include Burkitt's lymphoma, acute myelogenous leukemia, multiple myeloma, 

and aggressive human meduiiobiastoma. Vita, M. and M. Henriksson, "The Myc oncoprotein as a 

therapeutic target for human cancer," Semin Cancer Biol 16(4):318-30 (2006). Cancers in which c-

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 c-myc transcription. Dawson, M.A,, et al., Inhibition of BET 

recruitment to chromatin as an effective treatment for IVILL-fusion leukaemia. Nature, 2011. 

478(7370): p. 529-3-3; Delmore, J.E., et a!., "BET bromodornain inhibition as a therapeutic strategy to 

target c-Myc/' Cell 146(6):904-17 (2010); Mertz, J.A., 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 bromodornain inhibition targets both c-Myc and IL7R in high risk acute lymphoblastic 

leukemia," Biood 120(14):2843~52 (2.012); Zuber, Jv et aL, "RNAi screen identifies Brd4 as a 

therapeutic target in acute myeloid leukaemia," Nature 478(7370):524-S (2011). 
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[011] Embodiments of the invention include methods for treating human cancers that 

rely on BET proteins and pTEFb (Cdk9/CyclihT) 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 3c!2, cydfn-dependcnt kinase 6 (CDK6) 

(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)}, or human telomerase reverse transcriptase 

(hTERT). Delmore, J.E., et al, "BET bromodornain inhibition as a therapeutic strategy to target c-

Myc/' Cell 146(6):904-17 (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 

to, adrenal cancer, acinic cell carcinoma, acoustic neuroma, acral lentiginous melanoma, 

aerospiroma, acute eosinophilic leukemia, acute erythroid leukemia, acute lymphoblastic 

leukemia, acute megakaryobiastic leukemia, acute monocytic leukemia, acute myeloid leukemia 

(Dawson, MA, et al., "Inhibition of BET recruitment to chromatin as an effective treatment for MIL-

fusion leukaemia," Nature 478(7370):529-33 (2011); Mertz, J.A., et aL, "Targeting MYC dependence 

in cancer by inhibiting BET bromodomains," Proc Notl Acad Sci USA 108(40): 16669-74 (2011); 

Zuber, Jv et al., "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 tissue neoplasm, 

adrenocortical carcinoma, adult T-cell leukemia/lymphoma, aggressive NK-cell leukemia, A1DS-

reiated lymphoma, alveolar rhabdomyosarcoma, alveolar soft part sarcoma, ameloblastic 

fibroma, anaplastic large cell lymphoma, anaplastic thyroid cancer, angioimmunoblastic T-cell 

lymphoma, angiomyolipoma, angiosarcoma, astrocytoma, atypical teratoid rhabdoid tumor, B-

celi acute lymphoblastic leukemia (Ott, CJ., et al, "BET bromodornain inhibition targets both c~!V3yc 

and IL7R in highrisk acute lymphoblastic leukemia," Blood 12G(14):2843-52 (2012)), B-ceH chronic 

lymphocytic leukemia, B-cell prolymphocyte leukemia, 8-cell lymphoma (Greenwald, R.J., etaL, 

"E mu-BRD2 transgenic mice develop B-cel! lymphoma and leukemia,". 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, J.A., et aL, "Targeting MYC dependence in cancer 

by inhibiting BET bromodomains/' Proc Natl Acad Sci USA 1Q8(40):16669»74 (2011)), breast cancer, 

brain cancer, carcinoma, carcinoma in situ, carcinosarcoma, cartilage tumor, cementoma, 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, Degas disease, desmoplastic small round cell tumor, diffuse large B-ceii lymphoma, 

dysembryopiastic neuroepithelial tumor, dysgerminama, embryonal carcinoma, endocrine giand 

neoplasm, endoderrnal 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 ceil 

fibrablastoma, giant cell tumor of the bone, glial tumor, glioblastoma multiforme, glioma, 

giiomatosss cerebri, glucagonoma, gonadoblastoma, granulosa eel! tumor, gynandroblastoma, 

gallhiadder cancer, gastric cancer, hairy eel! leukemia, hemangioblastoma, head and neck cancer, 

hemangiopericytoma, hematological malignancy, hepatoblastoma, hepatosplenic T-cell 

lymphoma, Hodgkln's lymphoma, non-Hodgkin's lymphoma, invasive lobular carcinoma, 

intestinal cancer, kidney cancer, laryngeal cancer, lentigo rnaHgna, lethal midline carcinoma, 

leukemia, Leydig cell tumor, liposarcoma, lung cancer, lymphangioma, lymphangiosarcoma, 

lymphoepithelioma, lymphoma, acute lymphocytic leukemia, acute myelogenous leukemia 

(Mertz, 3 A, et aL, "Targeting MYC dependence in cancer by inhibiting BET bromodomains/' Proc 

Not! Acad Sci USA lQ8(40):16669-74 (2011)), chronic lymphocytic leukemia, liver cancer, small cell 

Sung cancer, non-smali cell lung cancer, MALT lymphoma, malignant fibrous histiocytoma, 

malignant peripheral nerve sheath tumor, malignant triton tumor, mantle cell lymphoma, 

marginal zone B-ceH lymphoma, mast cell leukemia, mediastinal germ cell tumor, medullary 

carcinoma of the breast, medullary thyroid cancer, medislloblastoma, melanoma (Miguel F. 

Segura,et a!, "BRD4 is a novel therapeutic target in melanoma/' Cancer Research. 72(8):Supplement 

1 (2012)), meningioma, Merkel cell cancer, mesothelioma, metastatic urothelial carcinoma, 

mixed Mullerian tumor, mixed lineage leukemia (Dawson, MA., et aL, "inhibition of BET 

recruitment to chromatin as an effective treatment for MLL-fusion leukaemia," Nature 

478(737Q):529-33 (2011)), mucinous tumor, multiple myeloma (Delmore, J,E., et al., "SET 

bromodornain inhibition as a therapeutic strategy to target c-Myc," Cell 146{6):9Q4-17 (2010)), 

muscle tissue neoplasm, mycosis fungoides, myxoid iiposarcoma, myxoma, myxosarcoma, 

nasopharyngeal carcinoma, neurinoma, neuroblastoma, neurofibroma, neuroma, nodular 

melanoma, NUT-midline carcinoma (Filippakopoulos, P., eta!., "Selective inhibition of BET 

bromodomains/' Nature 468(7327):1067-73 (2010)), ocular cancer, oligoastrocytoma, 

oligodendroglioma, oncocytoma, optic nerve sheath meningioma, optic nerve tumor, oral cancer, 

osteosarcoma, ovarian cancer, Pancoast tumor, papillary thyroid cancer, paraganglioma, 

pinealoblastoma, psneocytoma,. pituicytoma, pituitary adenoma, pituitary tumor, plasmacytoma, 

polyembryoma, precursor "["-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 ceil carcinoma, renal medullary 

carcinoma, retinoblastoma, rhabdomyoma, rhabdomyosarcoma, Richter's transformation, rectal 

cancer, sarcoma, Schwannomatosis, seminoma, Sertoli ceil tumor, sex cord-gonadal stromal 

tumor, signet ring cei! carcinoma, skin cancer, small blue round cell tumors: small cei! carcinoma, 

soft tissue sarcoma, somatostatinoma, soot wart, spinal tumor, splenic marginal zone lymphoma, 

squamous ceil carcinoma, synovial sarcoma, Sezary's disease, small intestine cancer, squamous 

carcinoma, stomach cancer, testicular cancer, thecoma, thyroid cancer, transitional ceil 

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, 

Castle man 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, See e.g., 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). 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.L., et al., "Heart disease and stroke statistics--2012 update: a report from 

the American Heart Association," Circulation 125(l):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 because 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 upreguiation to BET family 

bromodornain inhibition: discovery of 1-BET151," Bioorg Med Chem Lett ,22(S):2963-7 (2012); Chung, 

C.W., et aL, "Discovery and characterization of small molecule inhibitors of the BET family 

bromodomains," J Med Chem 54{ll):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-reguiation of ApoA-f 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-l 

transcription and protein expression, Mirguet, 0., et aLr "From ApoAl upreguiation to BET family 

bromodornain inhibition: discovery of S-BET151/' Bioorg Med Chem Lett 22(8):2963-7 (2012); Chung, 

CWv et al., "Discovery and characterization of small molecule inhibitors of the BETfamily 

bromodomains," j Med Chem 54(ll):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-l promoter, 

suggesting the presence of a BET protein repression complex on the ApoA-l 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-i and HDL such as hypercholesterolemia, 

dyslipidemia, atherosclerosis (Degoma, E.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 Lipido! 51(4):555-573 (2010). Thus, one aspect of the 

invention provides compounds, compositions, and methods for treating cardiovascular disorders by 

upreguiation of ApoA-l. 

[018] 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, RX, J. Witherlngton, 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, cardiopulmonary bypass 

procedures, hypertension, pulmonary, renai, hepatic, gastro-intestinal, or peripheral limb embolism. 

Accordingly, one aspect ofthe invention provides compounds, compositions, and methods for 

prevention and treatment of conditions described herein that are associated with ischemia-

reperfusEon injury. 

[017] Obesity-associated inflammation is a hallmark of type H diabetes, insulin 

resistance, and other metabolic disorders. Belkina, A.C, and G.V. Denis, "BET domain co-regulators 

in obesity, inflammation and cancer/''' Nat Rev Cancer 12(7):465-77 (2012); Denis, G.V., 

"Bromodornain coactivators in cancer, obesity, type 2 diabetes, and inflammation/' Discov Med 

10(55):489-99 (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., "Brcl2 disruption in mice causes severe obesity without Type 2 diabetes/' 

Biochem J 425(l):71-83 {2010}. it has been shown that 6rd2 interacts with PPARy and opposes its 

transcriptional function. Knockdown of Brd2 in vitro promotes transcription of PPARy-reguiated 

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{±5):3260-8 (2010). In addition Brd2 is highly expressed in pancreatic B -

cells and regulates proiiferation and insulin transcription. Wang, F., et aL, "Brd2 disruption in mice 

causes severe obesity without Type 2 diabetes," Biochem J 425{l):71-83 (2010). Taken together, 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 I! 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/'' Nat 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 obesity-associated inflammation, type 3E 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) to enable E2 mediated transcription of E2-target genes, Gagnon, D,, et aL, "Proteasomal 

degradation of the papillomavirus E2 protein is inhibited by overexpression of bromodornain-

containing protein 4 "J Virol 83{9):4127-39 (2009). Similarly, Brd2, Brd3, and Brd4 ail bind to latent 

nuclear antigen 1 (LANA.1), encoded by Kaposi's sarcoma-associated herpes virus (KSHV), promoting 

LANAl-dependent proliferation of KSHV-infected ceils. You, J., et aL, "Kaposi's sarcoma-associated 

herpesvirus latency-associated nuclear antigen interacts with bromodornain protein Brd4 on host 

mitotic chromosomes/' J Virol 8Q(18):S9Q9-19 (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 II stalling promotes nucieosonie occlusion and pTEFb recruitment to drive 

immortalization by Epstein-Barr virus," PLoS Pathog 7(10):el002334 (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-retrovirai therapy. Zhu, J., et aL, "Reactivation 

of Latent HIV-1 by Inhibition of BRD4," Ceii Rep (2012); Banerjee, C, et aL, "BET bromodornain 

inhibition as a novel strategy for reactivation of HIV-1/' J Leukoc Biol (2012); Bartholomeeusen, K., 

et a!., "BET bromodornain inhibition activates transcription via a transient release of P-TEFb from 7SK 
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snRNP/ J Bio! Chem {2012); U, Zv et al,, "The BET bromodornain 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, herpesvirus, 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 C virus. Thus, the invention also provides compounds, compositions, and 

methods for treatment and prevention of episome-based DMA virus infections described herein. 

[020] Some central nervous system (CMS) diseases are characterized by disorders in 

epigenetic processes. Brd2 haplo-insufficiency has been linked to neuronal deficits and epilepsy, 

Velisek, L, et a!., "GABAergic neuron deficit as an idiopathic generalized epilepsy mechanism: the 

role of 8RD2 haploinsufficiency in juvenile myoclonic epilepsy/ PLoS One 6(8}: e23656 (2011) SNPs 

in various bromodomain-containing proteins have also been linked to mental disorders including 

schizophrenia and bipolar disorders. Prinjha, R.K., J. Witherington, and K. Lee., "Place your BETs: the 

therapeutic potential of bromodomains/' Trends Pharmacol Sci 33(3}:146-S3 (2012). In addition, 

the ability of BET inhibitors to increase ApoA-l transcription may make BET inhibitors useful in 

Alzheimer's disease therapy considering the suggested relationship between increased ApoA-i and 

Alzheimer's disease and other neurological disorders. Elliott, DA, et al., "Apolipoproteins in the 

brain: implications for neurological and psychiatric disorders/ Clin Lipidoi 51(4}:555-573 (2010). 

Accordingly, one aspect of the invention provides compounds, compositions, and methods for 

treating such CMS diseases and disorders. 

[021] BRDT is the testis-specific member of the BET protein family which is essentia! for 

chromatin remodeling during spermatogenesis. Gaucher, J., et al., "Bromodomain-dependent stage-

specific male genome programming by Brdt/ EMBOJ 31(19}:38Q9-20 (2012); Shang, E., et al., "The 

first bromodornain of Brdt, a testis-specific member of the BET sub-family of doubie-bromodomain-

containing proteins, is essential for male germ cell differentiation/' Development 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., "Smaii-Molecuie inhibition of BRDT for Male 

Contraception/ Ceii 150(4): 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), 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) piays an important role in 

cardiovascular disease. Niu, J, and P.E. Koiattukudy, "Role of MCP-1 in cardiovascular disease; 

molecular mechanisms and clinical implications/' Clin Set (Lend) 117(3):95-109 (2009). MCP-1, by its 

chemotactic activity, regulates recruitment of monocytes from the arterial lumen to the 

subendotheliai space, where they develop into macrophage foam ceils, and initiate the formation of 

fatty streaks which can develop into atherosclerotic plaque. Dawson, j.f et aL, "Targeting monocyte 

chemoattractant protein-1 signalling in disease," Expert Opin Ther Targets 7(l):35-48 (2003). The 

critical roie 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 hype.rlipidemic background. 

Boring, L., et aL, "Decreased lesion formation in CCR2-/- mice reveals a role for chemokines m the 

initiation of atherosclerosis/'" Nature 394(6696}:S94-7 (1998); Gosling, J., et aL, "MCP-1 deficiency 

reduces susceptibility to atherosclerosis tn 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); 

Aiello, R.J., et aL, "Monocyte chemoattractant protein-1 accelerates atherosclerosis in 

apolipoprotein E-deficient mice," Arterioscier Thromb Vase Biol 19(6);1518-25 (1999). 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. Niu, J. and P.E. Koiattukudy, "Role of MCP-1 in cardiovascular disease: moiecuiar 

mechanisms and clinical implications," Clin Sci (Land) 117(3):95-109 (2009). MCP-1 and its receptor 

are overexpressed by endothelial cells, smooth muscle cells, and infiltrating 

monocytes/macrophages Irs 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, elevated 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," .Mm Coil Cardiol 

44(9}:1812-S (2004). CHD patients with among the highest levels of MCP-1 are those with acute 

coronary syndrome (ACS), de Lemos, J.A., et aL, "Association between plasma levels of monocyte 

chemoattractant protein-1 and long-term clinical outcomes in patients with acute coronary 

syndromes/' Circulation 107(S):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 plaque rupture, 

ischemic/reperfusiori Injury, restenosis, and heart transplant rejection. Niu, J. and P.E. Koiattukudy, 

"Role of MCP-1 in cardiovascular disease: moiecuiar mechanisms and clinical implications/' Clin Sci 

(Lond) 117(3):95~1G9 (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 chemoattractant protein-1 in 

rheumatoid arthritis/' J Ciin 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. Brodmerkei, CM., et aL, "Discovery and 

pharmacological characterization of a novel rodent-active CCR2 antagonist, \NCb33%4" J Immunol 

175(8}:537G-8 (2005); Bruhl, H., et a!., "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, J.H., et al., "An antagonist of monocyte chemoattractant protein 1 (MCP-1) inhibits 

arthritis in the MRL-ipr mouse model/' J Exp Med 186(l):131-7 (1997); 65, Gong, J.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, En the brain, cerebrospinal fluid (C5F), and blood, has 

also been associated with chronic and acute MS in humans. Mahad, DJ, and R.M, Ransohoff, "The 

role of MCP-1 (CCL2) and CCR2 in multiple sclerosis and experimental autoimmune 

encephalomyelitis (EAE)/ Semin Immunol 15(l):23-32 (2003). MCP-1 is overexpressed by a variety 

of ceil types in the brain during disease progression and contributes to the infiltration of 

macrophages and lymphocytes which mediate the tissue damage associated with MS. Genetic 

depletion of MCP-1 or CCR2 in the experimental autoimmune encephalomyelitis (EAE) mouse modei, 

a model 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 monocyte chemoattractant protein 1 in mice leads to decreased 

local macrophage recruitment and antigen-specificT helper ceil 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 potential as therapeutic agents in inflammatory and autoimmune indications. Thus, 
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one aspect of the invention provides compounds, compositions, and methods for treating 

cardiovascular, inflammatory, and autoimmune conditions associated with MCP-1 and CCR2. 

[027] 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, autoimmune, and 

cardiovascular diseases. The compounds of the invention are defined by Formula la or Formula I la: 

Formula la Formula ila 

or are stereoisomers, tautomers, pharmaceutical^ acceptable salts, or hydrates thereof, 

wherein: 

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

A, 
with the proviso that A cannot be substituted or unsubstituted 

% 

v 

x 

fA A". LA I A I 'h 

A 
A 

oA-t 

A 
s 

\ \ r \ CT\ r~\ 
L X L X { A T) -O \ / ^ 

A A.-O , .3nd\---;/ ; 

B is a six-membered aromatic carbocycle or heterocycle; 

Y is selected from N, C, and CH; 

W1 is selected from N and CRa; 

W2 is selected from N and CR2; 

W3 is selected from N and CR3; 

W4 and Ws are independently selected from N, CH, and C or alternatively, W4 and W5 are 

both C (see, e.g., Formula ib and Formula ilb below); 

Wi, W2, and W3 may be the same or different from each other; 
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R^artd R2 are independently selected from hydrogen, deuterium, aikyi, -OH, -NM?., -thioaikyl, 

alkoxy, ketone, ester, carboxyiic acid, urea, carbamate, amino, amide, halogen,, carbocycle, 

heterocycle, suifone, sulfoxide, sulfide, sulfonamide, and ~CN; 

R3 is selected from hydrogen, -NH2, -CN, -N3, halogen, and deuterium; or alternatively, R3 is 

selected from -N02, -OMe, -OF.t, -NHC(0)Me, NHS02Me, cylcoamino, cycloamido, -OH, -SG2Me, 

-S02Et, -CHjMH,, -C(0)NH?, and ~C[G)OMe; 

X is selected from ™CHr, -CH2CHr, -CHzCH2CH2-; -CH2CH20-, -CH2CH2NH-, -CH2CH2S-, -C{0}-, -

C(0)CHr, -C(0)CH2CH2-, -CH2C(0}-, ~CH2CH2C(0)-, -C(0)NH~, -C(0)0-, -C(0)5-, -C{0)N.HCH2-, -

C(0)0CHr, -C{0)SCHr, where one or more hydrogen may independently be replaced with 

deuterium, halogen, -CF3, ketone, and where S may be oxidized to sulfoxide or suifone; or 

alternatively, X may be selected from -NH-, -OifOH)-, -CH{CH3}--, and hydroxy! methyl, where one or 

more hydrogen may independently be replaced with deuterium, halogen, -CF3, ketone, and where S 

may be oxidized to sulfoxide or suifone; 

R4 is selected from 4-7 membered carbocycles and heterocyclics; or alternatively, R4 is a 3 

membered carbocyble or heterocycle; 

Pi is selected from 5-membered monocyclic carbocycles and heterocycles; or alternatively, 

Di is a monocyclic heterocycle, where Dx is attached to the B ring via a carbon atom that is part of a 

double bond; 

with the proviso that if is hydrogen and A is a 5-membered ring, then Di cannot be 

and with the proviso that if if Dx is and each of Rlt R2, R3, are hydrogen, then the 

A-B bicyclic ring is not 

\ 

and with the proviso that if Di is / and R2 and R3 are hydrogen and Ri is -OMe, then 
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B J fAl |.;| f A [ B, 4 A| frJ H AIUJ IA ]| B j H6*AV 
H - H .1 \ .1 ,-°-. .- -c,v ,-s.r' ̂ir""'^'! f>0^,-'"'^ ;-.N-.rr"-v |-.:- s-sv'*";vi 

A |»1 f A fi' B J, A g I A I 8 j A i. i % ! ftj 
HN^H#J 

H H 4 . H 
J^T S^Yth if^Y*! ! A 1 Bj LA | BJ [ A | Bj HAMV KA& 

••' & 

unless the B ring is substituted; 

and with the proviso that if each of Rlf R2, R3 are hydrogen, then the A-B bicyciic ring is not 

f f o-< 
H H 

o=^Tl 
H j. 

and with the proviso that if each of Ri? R2, R3 are hydrogen, then the A~B bicyclic ring is not 

H 
N^r^v 

H3C 

[028] In certain embodiments A is a five membered ring, in some embodiments Y is N 

or C. In some embodiments, Ux and R2 are independently selected from hydrogen, deuterium, alky!, 

-OH, -NH2, -thioaikyl, alkoxy, ketone, ester, carboxylic acid, urea, carbamate, amino, amide, halogen, 

suifone, sulfoxide, sulfide, sulfonamide, and -CN. in some embodiments, the compound of Formula 

!a is a compound of Formula lb, i.e., wherein W4 and W5 of Formula S are both C. 

Formula la Formula lb 

In some embodiments, the compound of Formula ila is a compound of Formula lib, i.e., wherein W4 

and W5 of Formula I are both C. 
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[029] in another aspect of the invention, a pharmaceutical composition comprising a 

compound of Formula la, Formula lb, Formula Ha, and/or Formula lib, or stereoisomer, tautomer, 

pharmaceutical^' acceptable salt, or hydrate thereof and one or more pharmaceutical acceptable 

carriers, diluents or exdpients is provided. 

[030] in yet another aspect of the invention there is provided a compound of Formula la, 

Formula ib, Formula Ma, and/or Formula lib, or a stereoisomer, tautomer, pharmaceutical 

acceptable salt, or hydrate thereof, or a pharmaceutical composition comprising such compound, for 

use in therapy, in particular in the treatment, of diseases or conditions for which a bromodornain 

inhibitor is indicated. 

[031] in yet another aspect of the invention there is provided a compound of Formula la, 

Formula ib, Formula iia, and/or Formula lib, or a stereoisomer, tautomer, pharmaceutical 

acceptable salt, or hydrate thereof in the manufacture of a medicament for the treatment of 

diseases or conditions for which a bromodornain inhibitor is indicated, 

DERATIONS 

[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 coronap/ syndrome, angina, arteriosclerosis, atherosclerosis, carotid atherosclerosis, 

cerebrovascular disease, cerebral infarction, congestive heart failure, congenita! heart disease, 

coronary heart disease, coronary artery disease, coronary plaque stabilization, dysiipidemias, 

dyslipoproteinemias, endothelium dysfunctions, familial hypercholesterolemia, famtfiaf combined 
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hyperlipidemia, hypoalphaiipoproteinemia, hypertriglyceridemia, hyperbetalipoproteinemia, 

hypercholesterolemia, hypertension, hyperlipidemia, intermittent claudication, ischemia, ischemia 

reperfusion injury, Ischemic heart diseases, cardiac ischemia, metabolic syndrome, mufti-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 rnellitus, syndrome X, impotence, multiple sclerosis, Parkinson's disease, and inflammatory 

diseases. 

£034] As used herein, "inflammatory diseases" refers to 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 restenosis, 

chronic obstructive pulmonary disease (CORD), glomerulonephritis, Graves disease, gastrointestinal 

allergies, conjunctivitis, atherosclerosis, coronary artery disease, angina, and small artery disease. 

[035] 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 

leukemia 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-midiine carcinoma), acute myeloid 

leukemia (AMI), acute B lymphoblastic leukemia {B-ALL}, Burkitt's Lymphoma, B-cell lymphoma, 

melanoma, mixed lineage leukemia, multiple myeloma, pro-myelocytic leukemia (PML), non-

Hodgkin's lymphoma, neuroblastoma, meduiloblastoma, lung carcinoma (NSCLC, SCLC}, and colon 

carcinoma. 

[036] "Subject" refers to an animal, such as a marnma!, that has been or will be 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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symptom, physiologically, e,g.f 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 choiesteroi 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 used to indicate a point 

of attachment for a substituent. For example, -CGNH2 is attached through the carbon atom. 

[040] 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 "aryi" and "substituted aryl" as defined below. It 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 stericaily impractical, 

synthetically non-feasible and/or inherently unstable. 

[041} As used herein, the term "hydrate" refers to a crystal form with either a 

stoichiometric or non-stoichiiometric amount of water is incorporated into the crystal structure, 

[042] The term "alkenyi" 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 (Q.Cg)alkenyl Exemplary alkenyi groups include, but are not 

limited to, vinyl, ally!, butenyi, pentenyl, hexenyl, butadienyi, pentadienyl, hexadienyl, 2-

ethylhexenyl, 2-propyl'-2-butenyl, and 4-{2-rnethyl-3-butene}-pentenyl. 

[043] The term "alkoxy" as used herein refers to an aikyl group attached to an oxygen 

(-O-alkyi--). "Alkoxy" groups also include an alkenyi group attached to an oxygen {"alkenyloxy") or an 

alkynyl group attached to an oxygen ("alkynyloxy") groups, Exemplary alkoxy groups include, but are 

not limited to, groups with an aikyl, aikenyl or alkynyl group of 1-8 carbon atoms, referred to herein 

as {Ci_C8)a!koxy. Exemplary alkoxy groups include, but are not limited to methoxy and ethoxy. 

[044] The term "aikyl" as used 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 {Cx. 

C8)alkyi. Exemplary aikyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyi, 2-

methyi-l-propyl, 2-methyi-2-propyl, 2-metbyi-l-butyl, 3-methyi-l-butyl, 2-methyl-3-buty(, 2,2-

dimethyl-l-propyl, 2-methyl-l-pentyl, 3-methyl-l-pentyl, 4-methyl-l-pentyl, 2-methy!-2-pentylf 3-

methyl-2-pentyi, 4-methy!-2-pentyi, 2,2-dimethyl-l-butyl, .3,3-dimethyl-l~buty.l, 2-ethyl-l-butyl, 

butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyi, hexyl, heptyl, and octyi. 
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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 tripie bond, such as a straight or branched group of 

2-8 carbon atoms, referred to herein as (C2-C8)a!kynyL Exemplary alkynyl groups include, but are not 

limited to, ethynyi, propynyi, butynyl, pentynyl, hexynyl, methylpropynyl, 4-methyl-l-butyny!, 4-

propy!-2-pentyny3, and 4-buty!-2-bexynyl. 

[046] The term "amide" as used herein refers to the form -IMRaC{G)(Rk)- or -C{0)NRj3Rc, 

wherein Ra, R-fi and Rc are each independently selected from aikyi, alkenyi, aikynyl, aryl, arylalkyl, 

cycioalkyl, haloalkyl, heteroaryl, heterocyclyi, and hydrogen. The amide can be attached to another 

group through the carbon, the nitrogen, R^, or Rc, The amide also may be cyclic, for example and 

Rc, may be joined to form a 3- to 8-membered ring, such as 5- or 6-merobered ring. The term 

"amide" encompasses groups such as sulfonamide, urea, ureido, carbamate; carbarnic 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-COGNa, an amino group attached to a carboxy 

group {e.g., -amino-COGH or salts such as -amino-COONa). 

[047] The term '''amine" or "amino" as used herein refers to the form -NR^Re or 

-NiR^jRg-, where R^ and Re are independently selected from aikyl, alkenyi, alkynyl, aryl, arylalkyl, 

carbamate, cycioalkyl, haloalkyl, heteroaryl, heterocycle, and hydrogen. The amino can be attached 

to the parent molecular group through the nitrogen. The amino also may be cyclic, for example any 

two of Rfj and Re may be joined together or with the N to form a 3- to 12~membered ring {e.g., 

morpholino or piperidinyj). The term amino also includes the corresponding quaternary ammonium 

salt of any amino group. Exemplary amino groups include aikylamino groups, wherein at least one of 
Rd or Reis an a'M grouP- In some embodiments Rd and Re each may be optionally substituted with. 

hydroxyl, halogen, aikoxy, ester, or amino. 

[048] The term "aryl" as used herein refers to a mono-, bi-, or other multi-carbocyclic, 

aromatic ring system. The aryi group can optionally be fused to one or more rings selected from 

aryis, cycloatkyls, and heterocyclyls. The aryl groups of this present disclosure can be substituted 

with groups selected from alkoxy, aryloxy, aikyl, alkenyi, alkynyl, amide, amino, aryl, arylalkyl, 

carbamate, carboxy, cyano, cycioalkyl, ester, ether, formyl, halogen, haloalkyi, heteroaryl, 

heterocyclyi, hydroxyl, ketone, nitro, phosphate, sulfide, sulfinyl, suifonyl. sulfonic acid, sulfonamide, 

and thioketone. Exemplary aryl groups include, but are not limited to, phenyl, tolyi, anthracenyl, 

fluorenyl, indenyi, azulenyi, and naphthyl, as well as benzo-fused carbocyclic moieties such as 

5,6,7,8-tetrahydronaphthyl. Exemplary aryl groups also inciude, but are not limited to a monocyclic 

aromatic ring system, wherein the ring comprises 6 carbon atoms, referred to herein as ,l{C6)aryi," 
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[049] The term "arylalkyl" as used herein refers to an aikyl group having at least .one aryl 

substituent {e.g., -aryl-alkyl-). Exempiary aryialkyi 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 "{Qjarylalkyl." 

[050] The term "carbamate" as used herein refers to the form -Rg0C{0)N(R^)-, 

-RgOC{0}N(Rf-,}Rj-, or -0C{0)NR}1Rj., wherein Rg^ and Rj are each independently selected from 

aikyl, alkenyi, alkynyl, aryl, aryialkyi, cycioalkyl, haSoalkyi, heteroaryl heterocyclyl, and hydrogen. 

Exempiary carbamates include, but are not limited to, aryicarbamates or heteroaryl carbamates 

(e.g., wherein at least one of Rg^ and Rj 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 cycioalkyl group. 

[052] The term "carboxy" as used herein refers to -COOH or its corresponding 

carboxylate salts {e.g., -CGOIMa). The term carboxy also includes "carboxycarbonyi/' e.g. a carboxy 

group attached to a carbonyl group, e.g., -C(0}-C00H or salts, such as -C{0)-C00Na. 

[053] The term "cyano" as used herein refers to -CN. 

[054] The term "cycloalkoxy" as used herein refers to a cycioalkyl group attached to an 

oxygen. 

[055] The term "cycioalkyl" as used herein refers to a saturated or unsaturated cyclic, 

bicyclic, or bridged bieyclic hydrocarbon group of 3-12 carbons, or 3-8 carbons, referred to herein as 

"{CB-CgJcycloalkyl/' derived from a cycloalkane. Exempiary cycioalkyl groups include, but are not 

limited to, cyclohexanes, cyctohexenes, cyclopentanes, and cyclopentenes. Cycioalkyl groups may be 

substituted with alkoxy, aryioxy, aikyl, alkenyi, alkynyf, amide, amino, aryl, arylalkyl, carbamate, 

carboxy, cyano, cycioalkyl., ester, ether, formyi, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxy!, 

ketone, nitro, phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. 

Cycioalkyl groups can be fused to other cycioalkyl 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 dicarboxylic acids include aikyl dicarboxylic acids. Dicarboxylic acids may be 

substituted with aikoxy, aryioxy, aikyl, alkenyi, alkynyl, amide, amino, ary!, arylalkyl, carbamate, 

carboxy, cyano, cycioalkyl, ester, ether, formyi, halogen, haloalkyl, heteroaryl, heterocyclyl, 

hydrogen, hydroxy!, ketone, nitro, phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, sulfonamide 

and thioketone. Dicarboxylic acids inciude, but are not limited to succinic acid, gluta.ric acid, adipic 

acid, suberic acid, sebacic acid, azel'aic acid, maleic acid, phthaiic acid, aspartic acid, glutamic acid, 
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maSonic acid, fumaric acid, (4}/(-}-maiic acid, {+)/(••} tartaric acid, isophthalic acid, and terephthalic 

acid. Dicarboxylic acids further inciude carboxyiic acid derivatives thereof, such as anhydrides, 

imides, hydrazides (for example, succinic anhydride and succinimide). 

[057] The term "ester" refers to the structure -C(0)Q~, -C(0)0-Rj_, -^€{0)0-^-.., or 

-R^Q'GJQ-, where 0 is not hound to hydrogen, and Rj and R|< can independently be selected from 

aikoxy, aryioxy, atkyi, alkenyi., .-alkynyl, amide, amino, aryi, arylalkyl, cycioalkyl, ether, haloalkyl, 

heteroaryl, and heterocyclyl, 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 or Rj and may be joined to 

form a 3- to 12-membered ring, Exempiary esters include, but are not limited to, aikyl esters wherein 

at least one of Rj or Rk is aikyl, such as -G-C(0}-aikyl, -C(0)-0-alkyK and -aikyi-C{G)-Q~a!kyl~. 

Exemplary esters also inciude aryi or heteoraryi esters, e.g. wherein at least one of Rj or Rk is a 

heteroaryl group such as pyridine, pyridazine, pyrimidine and pyrazine, such as a nicotinate ester. 

Exemplary esters also include reverse esters having the structure -R^QjO-, where the oxygen is 

bound to the parent molecule, Exemplary reverse esters inciude succinate, D-argininate, L-

argininate, L-lysinate and D-lyslnate.-Esters also include carboxyiic acid anhydrides and acid haiides, 

[058] The terms "halo" or "haiogen" as used herein refer to F, CI, Br, or L 

[059] The term "haioaikyi" as used herein refers to an aikyl group substituted with one 

or more halogen atoms. "Haloalkyls" also encompass alkenyi or aikynyl groups substituted with one 

or more halogen atoms. 

[060] The term "heteroaryl" as used herein 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, aryioxy, alky!, alkenyi, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy, cyano, 

cycioalkyl, ester, ether, formvl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxy!, ketone, nitro, 

phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. Heteroaryls can also 

be fused to non-aromatic rings, illustrative examples of heteroaryl groups include, but are not 

limited to, pyridinyl, pyridazinyl, pyrirnidyl, pyrazyi, triazinyl, pyrrolyl, pyrazolyl, imidazoiyl, {1,2,3)-

and (l(2,4)-triazotyl, pyrazinyi, pyrimidilyt, tetrazoiyl, fury I, thienyl, isoxazolyl, thiazolyj, fury I, phenyl, 

isoxazofyl, and oxazolyl. Exemplary heteroaryl groups inciude, 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 "(C2-Cs)heteroaryl." 

[061] The terms "heterocycle/' "heterocyclyl/' or "heterocyclic" as used herein refer to a 

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. Heterocycies can be substituted with one or more 

substituents including alkoxy, aryioxy, aikyl alkenyi, alkynyl, amide, amino, aryi, aryialkyi, carbamate, 

carboxy, cyano, cycioalkyl, ester, ether, formyi, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxy!, 

ketone, nitro, phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. 

Heterocycies also inciude bicyclic, tricyclic, and tetracyclic groups in which any of the above 

heterocyclic rings is fused to one or two rings independently selected from aryls, cycloaikvis, and 

heterocycies. Exemplary heterocycies include acridinyl, benzirnidazolyl, benzofuryl, benzothiazolyl, 

benzothienyt benzoxazolyl, biotinyl, cinnolinyi, dihydrofuryi, dihydroindolyl, dihydropyranyl, 

dihydrothienyl, dithiazolyl, fury!, homopiperidinyl, imidazolidinyl, imidazolinyl, imidazoiyl, tndolyl, 

isoquinolyl, isothiazolidiriyl, isothiazolyl, isoxazoiidinyl, isoxazolyl, morpholinyl, oxadiazolyl, 

oxazoiidinyl, oxazolyl, piperazlnyl, piperidinyl, pyranyl, pyrazolldiny!, pyrazinyl, pyrazolyl, pyrazolinyl, 

pyridazinyl,. pyridyl, pyrimidinyl, pyrimidyl, pyrroiidinyl, pyrrolidin-2-onyi, pyrroiinyl, pyrrolyl, 

qulnolinyl, quinoxaloyj, tetrahydrofuryl, tetrahydroisoquinolyi, tetrahydropyranyl, 

tetrahydroquinolyl, tetrazoiyl, thiadiazolyl, thiazolidinyl, thiazoiyi, thieny!, thiomorpholinyl, 

thiopyranyl, andtriazolyl. 

[062] The terms "hydroxy" and "hydroxy!" as used herein refer to -OH. 

[063] The term "hydroxyaikyl" as used herein refers to a hydroxy attached to an aikyl 

group. 

[064] The term "hydroxyaryl" as used herein refers to a hydroxy attached to an aryl 

group. 

[065] The term "ketone" as used herein refers to the structure -C(0)-Rn (such as acetyl, 

-C(0)CH3) or-Rn_C(0)-R0_. The ketone can bs attached to another group through Rn or R0. Rn or R0 

can be aikyl, alkenyi, alkynyl, cycioalkyl, heterocyclyl or aryl, or Rn or R0 can be joined to form a 3- to 

;L2-membered ring. 

[066] The term "monoester" as used herein refers to an analogue of a dicarboxylic acid 

wherein one of the carboxyiic acids is functionalized as an ester and the other carboxyiic acid is a 

free carboxyiic acid or salt of a carboxyiic acid. Examples of monoesters include, but are not limited 

to, 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 to a 5-membered carbocyclic aromatic 

ring. The phenyl group can also be fused to a cyciohexane or cycl.opentane ring. Phenyl can be 

substituted with one or more substituents including alkoxy, aryioxy, aikyl, alkenyi, alkynyl, amide, 

amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycioalkyl, ester, ether, formyi, halogen, haloalkyl, 
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heteroaryl, heterocyclyl, hydroxy!, ketone, phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, 

sulfonamide and thioketone, 

[068] The term "thioaikyl" as used herein refers to an aikyl group attached to a sulfur 

(-S-alkyi-). 

[OSS] "Aikyl/' "alkenyi/'' "ai'kynyi", "alkoxy", "amino" and "amide" groups can be 

optionally substituted with or interrupted by or branched with at least one group selected from 

alkoxy, aryioxy, aikyl. alkenyi,, alkynyl. amide, amino, aryl, arylalkyl, carbamate, carbonyl, carboxy, 

cyano, cycioalkyl, ester, ether, formyi, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxy!, ketone, 

phosphate, sulfide, suifinyl, sulfonyl, sulfonic acid, sulfonamide, thioketone, ureido and N. The 

substituents may be branched to form a substituted or unsubstituted heterocycle or cycioalkyl. 

[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: aikyl, alkenyi or alkynyl; aryl, C2-s heteroaryl; C37 

cycioalkyl; G^g alkoxy; C6 aryioxy; -CN; -OH; oxo; halo, carboxy; amino, such as -NH{Ci.s aikyl), -N{Ci^ 

alkyl)2, -NH{(C5}aryl), or-N((C6}aryi}2; formyi; ketones, such as-COfC^ aikyl), -CO[{C6aryl) esters, 

such as -C02{CI-B aikyl) and -C02 {C6aryl}. 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 "pharmaceutical 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 

pharmaceutical^' 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 "pharmaceutical^ acceptable composition" as used herein refers to a 

composition comprising at least one compound as disclosed herein formulated together with one or 

more pharmaceutical acceptable carriers. 

[073] The term "pharmaceutical^ 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 zwitterionic forms, where possible, of the compounds 

of the present disclosure. A discussion is provided in Higuchi et ahf "Prodrugs as Novel Delivery 

Systems," ACS Symposium Series, Vol. 14, and in Roche, E.B., ed. Bioreversihie Carriers in Drug 
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Design, American Pharmaceutical Association and Pergamon Press., 1987, both of which are 

incorporated herein by reference, 

[074] The term "pharmaceutical acceptable sait(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 pharmaceutical 

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, 

pantothenatef .bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate, 

giucaronate, saccharate, formate, benzoate, gSutamate, methanesulfonate, ethanesulfonate, 

benzenesuifonate, p-toluenesulfonate and pamoate (i.e., lfl,-methylene-bis-(2~hydroxy-3-

naphthoate)} salts. Compounds included in the present compositions that include an amino moiety 

may form pharmaceutical^ acceptable salts 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., particularly, calcium, magnesium, sodium, 

lithium, zinc, potassium, and iron salts. 

[07.5] The compounds of the disclosure may contain one or more chiral centers and/or 

double bonds and, therefore, exist as stereoisomers, such as geometric isomers, enantiomers or 

diastereomers. The term "stereoisomers" when used herein consist of all. geometric isomers, 

enantiomers or diastereomers. These compounds may be designated by the symbols "R" or 

depending on the configuration of substituents around the stereogenic carbon atom. The present 

disclosure encompasses various stereoisomers of these compounds and mixtures thereof. 

Stereoisomers inciude enantiomers and diastereomers. Mixtures of enantiomers or diastereomers 

may be designated "(±)w in nomenclature, but the skilled artisan will recognize that a structure may 

denote a chiral center implicitly. 

[076] individual stereoisomers of compounds of the present disclosure can be prepared 

synthetically from commercially available starting materials that contain asymmetric 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 optica! enantiomers on chiral chromatographic columns, Stereoisomers mixtures can 

also be resolved into their component stereoisomers by well-known methods, such as chiral-phase 

gas chromatography, chiral-phase high performance liquid chromatography, crystallizing the 

compound as a chira! salt complex, or crystallizing the compound in a chiral solvent. Stereoisomers 

can aiso be obtained from stereomerically-pure intermediates, reagents, and catalysts by weii-

known asymmetric synthetic methods. 

[077] Geometric isomers can also exist in the compounds of the present disclosure.The 

present disclosure encompasses the various geometric isomers 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 "7" and "E" are used in 

accordance with IUPAC standards. Unless otherwise specified, structures depicting double bonds 

encompass both the E 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" represents 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 " 

[079] The compounds disclosed herein may exist astautomers and both tautomeric 

forms are intended to be encompassed by the scope of the present disclosure, even though only one 

tautomeric 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 lb, Formula lla, and/or Formula Mb: 

Formula la Formula lb Formula lla Formula lib 

or is a stereoisomer, tautomer, pharmaceutical acceptable sail, or hydrate thereof, 
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wherein: 

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

to ring 8, 

A. " h 
with the proviso that A cannot be substituted or unsubstituted 

Q'"* I,X. LA 

A\ A s-3\ f\ f\ ?A A\ 
'hs/% \ -A 

Af P\ A oA, 

B is a six-membered aromatic carbocycie or heterocycle; 

Y is selected from N and C; 

W, is selected from N and CF^; 

W2 is selected from N and CR2; 

W3 is selected from N and CR3; 

W4 and Ws, if present, are independently selected from N, CH, and C; 

Wj, W2, and W3 may be the same or different from each other; 

X is selected from -NH-, -CHr, -CH2CH2V-CH2CH2CHr, -CH2CH2G-, -CH2CH2NK-, -CH2CH2S-, -

C{G}-. -C(0)CHr, -C(0)CH2CHr, -CH2C{0)-, -CH2CH2C(0)-, -C(0)NH-, -C(0)0-, -C{0)S-, -C.{0)NHCH2-, 

-C{0)QCH2-, -C{0.)SCH2-, -CH(OH)-, and ~CH(CH3)- where one or more hydrogen may independently 

be replaced with deuterium, hydroxymethyi, halogen, ~CF3, ketone, and where S may be oxidized to 

sulfoxide or suifone; 

R,i is selected from 3-7 membered carbocycies and heterocycies; 

D'i is selected from 5-membered monocyclic heterocycies, where Dx is attached to the B ring 

via a carbon atom that is part of a doublebond within the Dj ring, 

Ri and R2 are independently selected from hydrogen, deuterium, aikyi, -OH, -NH2, -thioaikyl, 

alkoxy, ketone, ester, carboxyiic acid, urea, carbamate, amino, amide, halogen, suifone, sulfoxide, 

sulfide, sulfonamide, and -CN; 

R3 is selected from hydrogen, -NH2, -CN, -N3, halogen, deuterium, -N02, -OMe, -OEt, -

NHC(0}Me( NHS02Me, cylcoamino, cycloamido, -OH, -S02Me, -SQ2Et, -CH2NH2, -C{0}NH2, and -

C(0)0Me; 
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with the proviso that if R3 is hydrogen and A is a 5-membered ring, then Di cannot be 

I 

! 
! r %j2.. ' > 

X I J' ' ° 
% ^ i 
| H^N 

and with the proviso that if D1 is I and R2 and R* are hydrogen and Rx is -GMe, then 

t A Jj 
the A-B bicycllc ring is not 

v w. 

1-^1 
and with the proviso that if if Dj is V and each of Rx, R*, R3, are hydrogen, then the 

A-B bicyclic ring is not 

m 
O " ' 

LAJB N" >* 
H 

B i'i 
-f{w\ j^Nv^ 

%J CA Jl; B . < A | B ) <A i B.j K'A ' 8.1 | A i B 
H H 

' 1 A RJ Hfr* as- II 
0 •• 5 

l »jjj IjJiSJ C* JlJJ Y""* 
d 

unless the B ring is substituted; 

and with the proviso that if each of R2, R3 are hydrogen, then the A-B bicyciic ring is not 

H 
N-,r'S , <7 I o-\ i' j o=\ || j 
N'^vc?^ 
M M H H :H 

and with the proviso that if each of n> 

o^Nin 
HaC 

?2, R3 are hydrogen, then the A-B bicyciic ring is not 
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In some embodiments, the A ring a compound of any one of Formula ia, lb, Ha, or 

lib or stereoisomer, tautomer, pharmaceutical acceptable salt, or hydrate thereof is optionally 

substituted with Z, wherein 1 is selected from hydrogen, deuterium, -NH2, amino (such as-NH(Cr 

Q)y ~'N{CrC;}2, -NH'Ph, -NHBn, -NHpyridyl, -NHheterocycle{CrC6), -NHcarbocycie(C4-CG)), aikyl{CrC5}, 

thioalkyi(CrQ), alkenyKQ-Cg),. and alkoxy(CrC6). In some embodiments; Z is selected from 

-Me, -CF3, -Et, CH3CH20, CF3CH2~, -SMe, -SOMe, -SOjMe, -CN, 

H:iC. A r' ^ H3AAH2*1f^ H\ I H.c-%^ 0A CH3 V o I H2N 
*rK 

i J 

H ' CH3 

H,CV 

R i! H2N A 

N' 
! H 

CH, 

o' ^ HjC' u H H5C 
k ^ A 

1-5 

r#* r-yx f'Y A 
kj !i,N 

n^V ,, ,A /" \ o f" XT 
W^NA wl*A 

H H [{ 
n H 

^ NM 
H 

H-;N, 
j x r 

I J }-I J} 
H 

H XT 
H3C^:^T 

H 

fS ^ H3C..N,^ O-N 
k ...K A 

H 

II ! !I ( I H-iCc^jA ;4£ H I; | H jj 1 H 
S^' 

rW i ! n 
]si '"' 

fQx,. \ -•/' -"«f • N * 
W H I "I- V 

H 

.1 1 X 

K 
N N' 4 

K 
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[082] in some embodiments, compounds of any one of Formula la, lb, Ha, or lib or 

stereoisomer, tautomer, pharmaceutical^ acceptable salt, or hydrate thereof, are selected from 

vR< A: R* 
\ X. ;< X X X 

/SfV"' Aw0' Kf»VD' iiyV' h-rNvD' 
\\ ii .j <j. ;j i <•.. i ; <\ i ' £ ! i & '.if V 

N'-^ivr* N"~^xs*N 
ii 

,/« J^ ,R< R4 

vO x X X X X x; 

>J °=V* J 0=U <t ir\l J o=C | " 1 i .]} J 
N -s.,-. {5 N' N 

R< J** $>j. » c> •-•' X •%.< /*< ^ ,R* 
^V" k^-;% ;Oj ^ N. D, ;:D, 

yu %li UJ o,:r 
n ii n * m 
K.t^ ... R« "X R-X 

Vv^D°Y VYDI YYYDi r*YV' 

which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

~HH2I amino (such as NH(Ci-C5),r carbocycle (CrC5)2/ -NHPh, -NHBn, -NHpyridyl, -NHheterocycle{Gr 

C6), -NHcarbocycietC^Cs)), heterocycle(C4-C6), carbocycle(C4-C5), halogen, -CN, -OH, -CF3, a!kyl(CrCs), 

thioalkyl{CrC6), alkenyl(CrC6)? and alkoxy(CrC6); wherein X, R/., and Da are as defined for any 

embodiment disclosed herein. 

[083] In some embodiments, the compounds of any one of Formula la, ib, lla, or lib or 

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

X^4 x'3^ JU A-i 1<A „-R4 

>-^fVD| /VV0' . D; N-^-^VD. \ >sry-D' 
^ I A % H J \x ii 1 4 ii j. i 1! 1 $: I J 
N-:W 

H 

.. & ^ ^ R, * 
X A x x" ' X. 

,NVVD' /N*Y'VD' /^V*01 
C 1 C>=< i 0~-< j J 0~\ jj .! 0-:f :| ]: <\ I; 

jp-^ ffSr i^JW: v-s/' 
,R4 V-R'! R. - » R^v 

faY '&ti* fey* 
R-X 

1, U (V >;•• >v->t 
V: 
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which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino (such as-IMH(CrCs), -N{CrC5)2, -NHPh, -NHBn, -NHpyridyl., -NHheterocycle(C4~CG), -

NHcarbocyc!e(CrC6)f heterocycle(C4-C6), carbocyc!e{CrC6), halogen, -CN, -OH, -CF3; alkyKCrQ,), 

thioaiky^CrCg), aikenyi(CrC5), and alkoxy(CrC6}; wherein X, R4, and Di are as defined for any 

embodiment disclosed herein. 

[084] In some embodiments, the compounds of any one of Formula 3a, ib, lla, or lib or 

stereoisomer, tautomer, pharmaceutical^ acceptable salt, or hydrate thereof, are selected from 

.R, R., v.Ro ...R< Y-R< 
X X <\ \ y\ 

.1 ,j i | ; \XJ C I ;t i J 
N (j" H ' H N" 

-Su ,;-4 ,''M 
x M X' ^ Xi 
k .D 'k. .. D 

Hi "T { i T J j: Ji J 
•>. yj \\ .A // , , . ..v. . t,t 

H H 

which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino {such as ~'NH{CrC5), -N(CrC5}2/ -NHPh, -NHBn, -NHpyridyl, ~NHheterocyc!e(CrC6}, -

NHcarbocycie{C4-C6)), heterocycie(C4-C6}, carbocyc!e(C4-C6}, halogen, -CN, ~OH, -CF3, alkyi(Ca-C6), 

thioalkyi(CrC6), alkenyj{CrC6}, and aikoxy(CrC6); wherein X, R4, and Dj are as defined for any 

embodiment disclosed herein. 

[0S5] In some embodiments, compounds of any one of Formula la, lb, iiaf or lib or 

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

A ,R« A & 
^ X x \ 

/ fi N' Cf i CTT ^rr °=< j rc 
A H H 

which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino {such as -NH(Ca-C5), -N(C1-C5}2, -NHPh, - NHBn, -NHpyridyl, -NHheterocycie(C4-C8}, -

NHcarbocycle(C4-C6)), heterocycle(C4-Cs), carbocycle(C4-C6}, halogen, -CN, -OH, -CF3, alkyl(CrC6), 

th!oafky!(CrC&), alkenylfCrC^), and alkoxy(Ci-C6); wherein the definition of X, R4, and Dj are as 

defined for any embodiment disclosed herein. 
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in some embodiments, compounds of any one of Formula la, lb, Ha, or lib or 

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

* J<4 ,R4 ^ 

/YV0' Nvy^-D, Jvy0' n-v "w ""W W j - H i H 

MH2 

wherein Z is selected from hydrogen, deuterium, -NH2, amino (such as-NHjCj-Cs), -N{CrC5)2, 

-NHPh, -NHBn, -NHpyridyl, -NHheterocycle(Q-C6), -NHcarbocycle{C4-C6)), aikyi(CrC6), thioaikylfCr 

Q), aikeny!(CrC6), and alkoxy(Ci-Cs); carboxyf; 

N_N . t b 
Di is ^ t 

X is selected from -Cl-fe- and -CH(CH3)-; and 

R4 is a phenyl ring optionally substituted with groups Independently selected with one or 

more groups independently selected from deuterium, aiky[(CrQ), alkoxy{CrCs), halogen, -CF3, CN, 

and -thioaikyifCi-Ci), wherein each aikyl, alkoxy, and thioaikyl may be optionally substituted with F, 

CI, or Br, 

[087] In certain embodiments, R4 is a phenyl ring is optionally substituted with one or 

more aikyi(CrC4) selected from methyl, ethyl, propyl, isopropyl, and butyl; alkoxy(Ci-C4), selected 

from methoxy, ethoxy, and isopropoxy; halogen selected from F and CI; and thioaikyi{CrC4) selected 

from -SMe, -SEt, -SPr, and -Sbu. 

[OSS] In some embodiments, the A-B bicyciic ring in the compound of any one of 

Formula la, ib, ila, or lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is selected from 

R, A 
X ^ 

--i j : y--\X J 
wherein Z is selected from hydrogen, deuterium, -NH2, amino (such as -NH(Ci-Cs), -H{CrC5)2t -NHPh, 

-NHBn, -NHpyridyl, -NHheterocycIe(C4-C6), -NHcarbocycie(C4-C6}}, alky}(CrC6)f thioalkyl{CrC6), 

alkenyl(CrC6), and alkoxy{Ci-C6). 
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[089] In some embodiments, the A-B bicyciic ring in the compound of any one of 

Formula la, Formula Ib, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutically 

acceptable salt, or hydrate thereof, is selected from 

\ 
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[090] In some embodiments, the A-B bicyciic ring in the compound of any one of 

Formula la, Formula lb, Formula Ma, and Formula lib or stereoisomer, tautomer, pharmaceutically 

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

I ̂  i ,„>r* s ^ f i -T" * i 

fY*r* rVr^ W f*TYf f'tVCfJft-
j Jvwj-vw , .V..V|.VVV ^ J, ; .V-V,A,W ^ 

rVYi rNYVl rVvi rVYl rVvl r'YM r rY^ 
Sr^N S>/V' Sr^N^ 

H H ' H H 

-r 5 —r- * Y i Y I T $ ™ | 
.VM A-V"^ °^N'"V't VNr^S-i °YNWi <V*-v»Vi 
l^V ' MJ ' «,J.J ' KA^ ' M.NJ 1 

;| ^:-:-p-'v' ;• j. 1"TW' | «vxvr-'-.: i: ,,v.p, , 

^r*Y*M VVY*:VVyfc YYYI N-^YVI 
>«sA/ liN-^A^N 

coyT"^ | -'^'':V •* ~T~ < ™~... ' , -v>^x, >: 

YT'Y VVM- 1VYYI V^YV] k.A,iv %-W y 
*£>•£*&•«• • fc.ww v . ... (\ 

} I - j.' § .f ^'i-^ i:. <v^.w wu w w t,,o * Tiy» 11 y 
*?• . .... . IN N is - - js,; -v--. • •:>?'' 

,s j.' >. . H H 

Vtv YW ̂ WYY^S3^ Yv T V1^*' 
.-«%•.|..T.--.- ^ ,v<ivp-!.v. ^ Vi.'lJ|.\-..v s .".-VWVW ^ J A*..\fpK.V ^ 

°Y^wl V^YVI !VNYvl ̂ r^Y'VI VNfVl YYM <0^ °x,-M 6.JL*1 S/^ v*^ W 
which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino {such as -NH(CrCs)# -N(CrG:)2/ -NHPh, -NHBn, -NHpyridyl, ~NHheierocycle(C4-C7), -

NHcarbocycSe{C4-C7)}, heterocycle{C4-C7)> carbocycle{C4-C7), halogen, -CN, -OH, -CF3, suifone, 

sulfoxide, aikyl(CrC6), thioa!ky!(CrC6}, Alkenyl(C;rC6), alkQxy{CrCs}, ketonefCVCe), ester, urea, 

carboxyiic acid, carbamate, amide(CrQ), oxo, and thio-oxo. 
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[091] in same embodiments of any of Formula la, Formula !b, Formula Ma, and Formula 

lib, or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, the A-B bicyciic 

ring, is seiecteci from 

which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino {such as -!MH{CrCs), -N(CrC5)2, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle{C4-C7), -

NHcarbGcyde(C4-€7}), heterocycie(C4-C7), carbocycSe{C4-C7), halogen, -CN, -OH, -CF3, suifone, 

sulfoxide, aikyi{CrC6}, thioaikyl{CrC6), Alkenyl(Cx-C5); alkoxy{Ci-C6), ketone{CrCs), ester, urea, 

carboxyiic acid, carbamate, amide(C1-C6), oxo, and thio-oxo. 

[092] In some embodiments, the A-B bicyciic ring in the compound of any one of 

Formuia la, Formula lb, Formula Ma, and Formula lib or stereoisomer, tautomer, pharmaceutically 

acceptable salt, or hydrate thereof, is selected from 

;•> I % 

VTY§ TTT* 
R 

^ I T" \ /WT" 1 

<i,JQ * %XJ VU 
which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino (such as -NH(CI-C5), -N{CrCs)2, -NHPh, -NHBn, -NHpyridyl, ~NHheterocycie(CrC7), -

NHcarbocycle(C4-C7}), heterocycle(C4-C7), carbocycie(C4-C7}J halogen, -CN, -OH, -CF3, suifone, 
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sulfoxide, alkyi(CrCs}, thioalkyi(CrC6)f AlkenyKCr-Cg), aikoxy(CrC6), ketone(CrC6), ester, urea, 

carboxyiic acid, carbamate, amIde{C;rC6), oxo, and thio-oxo. 

[093] in some embodiments, the A-B bicyciic ring in the compound of any one of 

Formula !a, Formula ib, Formula Ma, and Formula lib or stereoisomer, tautomer, pharmaceutical^ 

acceptable sait, or hydrate thereof, is selected from 

which may be optionally substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino (such as -NH(CrCs}, -N(CI-C5)2, -NHPh, -NHBn, -NHpyridyl, -NHbeterGcycie(C4-C7), -

NHcarbocycle(C4-C7)), heterocycle(Q-C?), carbocycle(C4-C7}, halogen, -CN, -OH, -CF3/ suifone, 

sulfoxide, sulfonamide, alkyl(CrC6J, thioalkyi{CrC6), alkenyKCr-Cs), alkoxy(CrCg), ketone{CrC6}, 

ester, urea, carboxyiic acid, carbamate, amide{Ci-C6}, oxo, and thio-oxo. 

[094] In some embodiments, the A-B bicyciic ring in the compound of any one of 

Formula ia, Formula Ib, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutically 

acceptable salt, or hydrate thereof, is selected from Nv N' ^ #-and 

" it 
V. . 

ft Yr 

M ^ may opt50naHy substituted with groups independently selected from 

hydrogen, deuterium, -NH2, amino {such as-NHiCi-Cs), -N(Ci-C5)2, -NHPh, -NHBrt, -NHpyridyl, -

NHheterGeyc!e{C4-C7}, ~NHcarbocycle{CrC7}), heterocycle{C4-C7), carbocycle{C4-C7}/ halogen, -CN, -

OH, -CF3, suifone, sulfoxide, sulfonamide, alkyi{CrCs}f thioalkyl{Ci-C6), aikenyl{CrC6), aikoxy{CrC6), 

ketone{Ci-C6), ester, urea, carboxyiic acid, carbamate, amide{CrC5)/ oxo, and thio-oxo. 

[095] In some embodiments, the A ring in the compound of any one of Formula ia, 

Formula 1b, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutical acceptable 

salt, or hydrate thereof, is selected from 5-membered heterocycies fused to the B ring. 

[096] in some embodiments, Y in the compound of any one of Formula !a, Formula Ib, 

Formula lia, and Formuia lib or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is nitrogen. 
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[097} In some embodiments, Dx in the compound of any one of Formula I.. Formula fa, or 

Formula ii or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,is. 

selected from an 5-membered monocyclic heterocycle.. such as, but not limited to: 

which is optionally substituted with hydrogen, deuterium, alkyi{Ci-C4)(such as methyl, ethyl, propyl, 

isopropyl, butyl), alkoxy{CrC4) (such as methoxy, ethoxy, isopropoxy), amino (such as-NHj, -NHMe, 

-NHEtf -NHiPr, -NHBu -NMe2, NMeEt, -NEt2, -NEtBu, -NHC(O)NHaikyi), halogen (such as F, CI}, amide 

(such as-NHCfOjMe, -NHC(0)Et, -C(G}NHMe, -C(Q}NEt2, -C(O)NiPr), -CF3, CN, -N3, ketone (Ci-Q) 

(such as acetyl, -C{0)Et, -C(O)Pr), -StOjAlkyKCi-C^ (such as -S(0)Me, -S{0)Et), -S02alky!(CrC4) {such 

as -SQ2Me. -S02Et, -S02Pr), -thioalkyl(Ci-C4) (such as --SMe, -SEt, -5Pr, -SBu}, -CQGH, and/or ester 

(such as-C(0)0Me, -C(0)0Et, -C(Q)OBu}, each of which may be optionally substituted with 

hydrogen, F, CI, Br, -OH, ~NH2, -NHMe, -OMe, -SlVIe, oxo, and/or thio-oxo, 

[098] In some embodiments, D± in the compound of any one of Formula la, Ib, tla, or Jib 

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

heterocycle optionally substituted with hydrogen, deuterium, alkyl(Ci-C4)(such as methyl, ethyl, 

propyl, isopropyl, butyl}, alkoxy(Ci-C4} (such as methoxy, ethoxy, isopropoxy), amino (such as-NH2, -

NHMe, -NHEt, -NHiPr, -NHBu ~NMe2, NMeEt, -NEt2, -NEtBu, -NHC(p)NHalkyl), halogen (such as F, CI), 

amide (such as -NHC(0)Me, -NHC(0}Et, ~C(0)NHIVIe, -C(0)NEt2, -C(G)NiPr), -CF3, CN, -N3/ ketone (Cr 

C4) (such as acetyl, -C(0)Et, -C(O)Pr), -S(0)Alkyl{CrC4) {such as -S{0)Me, -S(O)Et), -S02alkyl(Cx-C4) 

(such as -S02Me, -S02Et, -S02Pr}, -thioa!kyl(CrC4) (such as-SMe, --SEt, -SPr, -SBu}, -COOH, and/or 

ester (such as-C(OjOMe, -C(0}GEt, -C(O)OBu), each of which may be optionally substituted with 

hydrogen, F, CI, Br; -OH, -NH2, -NHMe, -OMe, -SMe, oxo, and/orthio-oxo. 

[099] in some embodiments, Bj in the compound of any one of Formula ia. Formula Ib, 

Formula Ha, and Formula lib 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(CrC4)(such as methyl. 

H hi H H 

H 
Q H 

37 



ethyl, propyl, isopropyl, butyl), aikGxy(CrC4) {such as methoxy, ethoxy, isopropoxy), amino (such as-

NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -NEt2, -NEtBu, -NHC(O)NHalkyl), halogen {such as 

F, Ci), amide {such as -NHC(0)Me, ~NHC(0)Et, -C(Q)NHMe, -C{G)NEt2,-C{0)NiPr), -CF3/ CN, -N3, 

ketone {Cr-Q} (such as acetyl, -C{0)Et, -C.(0}Pr), -S(0)Aikyl(CrC4) (such as -S{0)Me( -S(O)Et), -

S02a!ky!(C1-C4) (such as-S07Me, ~S02Et, -S02Pr), -thioaikyKCH^i) (such as-SMe, -SEt, -SPr, -SBu}, -

COOH, and/or ester (such as -C(G)QMe, -C(0)0Et, -C(O)OBu), each of which may be optionally 

substituted with hydrogen, F, CI, 3r, -OH, -NH?_, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0100] In some embodiments, in the compound of any one of Formula la, Formula Ib, 

Formula lla, and Formula Mb or stereoisomer, ta-utomer, pharmaceutically acceptable salt, or hydrate 

thereof, is an isoxazole optionally substituted with hydrogen, deuterium, alkyI(CrC4}(such as methyl, 

ethyl, propyl, isopropyl, butyl), alkoxy(Ci-C4) (such as methoxy, ethoxy, isopropoxy), amino {such as~ 

NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -NEt2, -NEtBu, -NHC(O)NHaikyi), halogen {such as 

F, Ci), amide (such as -NHC(G)Me, -NHC(Q)Et, -C(0}NHMe, ~€(0}NEt2, -C(Q)NiPr), -CF3/ CN, -N3, 

ketone {CrC4} (such as acetyl, -C(0)Et, -C(Q}Pr), -S{0)Aikyl{CrQ) (such as -S(0)!V}e, -S(O)Et), -

SOzaIky 1 {Ci~C4) (such as-SG2Me, -502Et, -SQ2Pr), -thioa!kyi(CrC4) (such-as -SMe, -SEt, -SPr, -SBu}, -

COON, and/or ester (such as -C(Q)OMe, -C(Q}OEt, -C(O)OBu), each of which may be optionally 

substituted with hydrogen, F, €1, Br, -OH, ~NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[GlOi] in some embodiments, Dx irvthe compound of any one of Formula la, Formula Ib, 

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

thereof, is selected from an 5-membered monocyclic heterocycle, which is optionally substituted 

with hydrogen, deuterium, Alky!(Cl-C4), (such as methyl, ethyl, propyl), each of which may be 

optionally substituted with hydrogen, -OH, -F, and -NH2, 

[0102] in some embodiments, D* in the compound of any one of Formula ia, Formula lb, 

Formula ila, and Formula lib 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, Aikyi(CrC4},(such as methyl, 

ethyl, propyl), each of which may be optionally substituted with hydrogen, -GH, -F, and -NH2. 

[0103] In some embodiments, Di in the compound of any one of Formula ia, Formula Ib, 

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

thereof, is an isoxazole or pyrazole optionally substituted with hydrogen, deuterium, Alkyl{Qr 

C4),(such as methyl, ethyl, propyl), each of which may be optionally substituted with hydrogen, -OH, 

-F, and -NH2. 
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[0104] In some embodiments, Dj in the compound of any one of Formula la, Formula ib, 

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

thereof is 

[0105] In some embodiments, D2 in the compound of any one of Formula la, Formula ib, 

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

thereof is In some embodiments, D1 in the compound of Formula la, Formula Ib, Formula Ha, and 

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

[0106] In some embodiments, W* in the compound of any one of Formula ia, Formula lb, 

Formula iia, and Formula lib or stereoisomer, tautomer, pharmaceutical acceptable salt, or hydrate 

thereof is CRt. 

[0107] !n some embodiments, W2 in the compound of any one of Formula la, Formula Ib, 

Formula l!a, and Formula lib or stereoisomer, tautomer, pharmaceutical^- acceptable salt, or hydrate 

thereof is CR2. 

[0108] in some embodiments, al least one of Wi and W2 in the compound of any one of 

Formula ia, Formula ib, Formula Ma, and Formula Mb or stereoisomer, tautomer, pharmaceutically 

acceptable sait, or hydrate thereof, is nitrogen. 

[0109] in some embodiments, Wi in the compound of any one of Formula ia, Formula !b, 

Formula Iia, and Formula fib or stereoisomer, tautomer, pharmaceutically acceptable sait, or hydrate 

thereof, is CH. 

[OllOj In some embodiments, W2 in the compound of any one of Formula ia. Formula lb, 

Formula iia, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable sait, or hydrate 

thereof, is CR2, where R2 is selected from hydrogen, deuterium, -OH, -NH2, methyl, halogen, and -CN. 

[0111] in some embodiments, W2 in the compound of any one of Formula ia, Formula lb, 

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

thereof, is CH. 

[0112] In some embodiments, W4 and W5 in the compound of any one of Formula la, 

Formula lb. Formula Iia, and Formula Mb or stereoisomer, tautomer, pharmaceutically acceptable 

sait, or hydrate thereof are carbon. 
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[0113] in. some embodiments, at least one of W*and Ws in the compound of any one of 

Formula la, Formula ib, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutically 

acceptable salt,, or hydrate thereof, is nitrogen. 

[0114] in some embodiments, W3 in the compound of any one of Formula !a, Formula lb, 

Formula Ha, and Formula Mb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is nitrogen. 

[0115] In some embodiments, W3 in the compound of any one of Formula ia, Formula Ib, 

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

thereof is CR3, where R3 is selected from hydrogen, -NH2, and halogen. 

[0116] in some embodiments, R3 in the compound of any one of Formula ia, Formula Ib, 

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

thereof is selected from hydrogen and ~NH2. 

[0117] In some embodiments, R3 in the compound of any one of Formula la, Formula Ib, 

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

thereof, is ~NH2. 

[011S] In some embodiments, X in the compound of any one of Formula I, Formula la, or 

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

selected from -CHr, -CH2CH2-, -CH2CH2CHr, -CH2CH20-, -CH2CH2NH-> -CH2CH2S-, -C(.O)-, -C{0)NH-, -

C(0}0-, -C(G}5~. where one or more hydrogen may independently be replaced with deuterium, 

halogen, and where S may be oxidized to sulfoxide or suifone. 

[0129] In some embodiments, X in the compound of any one of Formula I, Formula la, or 

Formula il or stereoisomer, tautomer, pharmaceutically acceptable sait, or hydrate thereof, is 

selected from -CHr and -C{0)~. 

[0120] in some embodiments, X is selected from -OV, -CH(CH3}-, -CH(OH)-, -NH-

,CH2CH3", where one or more hydrogen may independently be replaced with deuterium or halogen. 

[0121] In some embodiments, X is selected from -CHr, CH(CH3)-, and -NH-, where one or 

more hydrogen may independently'be replaced with deuterium or halogen. 

[0122] In some embodiments, X is selected from -CHr, - CH(CH3)-, where one or more 

hydrogen may independently be replaced with deuterium or halogen, 

[0123] In some embodiments, X in the compound of any one of Formula ia, Formula lb, 

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

thereof, is-CH2-. 

[0124] In some embodiments, Rx in the compound of any one of Formula ia, Formula lb, 

Formula iia, and Formula lib or stereoisomer, tautomer, pharmaceutically acceptable sait, or hydrate 
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thereof, ts selected from hydrogen, deuterium, aikyl, -OH, -NH2, -thioaikyl, alkoxy, ketone, ester, 

carboxyiic acid, urea, carbamate, amino, arnide, halogen, carbocycle, heterocycle, suifone, sulfoxide, 

sulfide, sulfonamide, and and -CN. 

[0125] In some embodiments., Jt2 in the compound of any one of Formula la, Formula lb, 

Formula Ha, and Formula ilb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is selected from hydrogen, deuterium, aikyl, -OH, -NH2, -thioaikyl, alkoxy, ketone, ester, 

carboxyiic acid, urea, carbamate, amino, amide, halogen, carbocycle, heterocycle, suifone, sulfoxide, 

sulfide, sulfonamide, and and -CN. 

[0126] in some embodiments, Rj and R2 in the compound of any one of Formula I, 

Formula ia, or stereoisomer, tautomer, pharmaceutical^ acceptable salt, or hydrate thereof are 

independently selected from hydrogen, deuterium, aikyl, -NH2, -thioaikyl, alkoxy,. amino, amide, 

halogen, carbocycie, heterocycle, and -CN. 

[0127] In some embodiments, and R2 in the compound of any one of Formula la, 

Formuia lb, Formula lla, and Formula lib or stereoisomer, tautomer, pharmaceutical acceptable 

sait, or hydrate thereof, are independently selected from hydrogen, deuterium, alkyl(CrC5), -NH2, -

thioaikyi(C.-Cs), alkoxy^-Cg), amino, and amide. 

[0128] in some embodiments, Si and R2 are hydrogen, 

[0129] In some embodiments, at least one of R*, and R3 in the compound of any one 

of Formula la, Formuia Ib, Formula lla, and Formuia lib or stereoisomer, tautomer, pharmaceutically 

acceptable salt, or hydrate thereof, is not hydrogen. 

[0130] In some embodiments, R4 in the compound of any one of Formuia la, Formula ib, 

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

thereof, is selected from 5-6 membered carbocycles and heterocycies. 

[0131] in some embodiments, R4 in the compound of any one of Formula ia, Formuia Ib, 

Formuia Ma, and Formula Mb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is selected from 5-6 membered heterocycies, 

[0132] in some embodiments, R4 in the compound of any one of Formula ia, Formula lb, 

Formuia iia, and Formula Ilb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is selected from 5-6 membered heterocycies containing 1 or 2 nitrogens, such as 

unsubstituted and substituted pyrimidyt rings, which are optionally substituted wsth groups 

independently selected from hydrogen, deuterium, aikyi{CrC4}{such as methyl, ethyl, propyl, 

isopropyl, butyl), aikoxy{CrQ) (such as methoxy, ethoxy, isopropoxy), amino (such as ~NH2, -NHMe, 

-NHEt, -NHiPr, -NHBu -MMe2, NMeEt, -NEt2, -NEtBu, -NHC(O)NHaikyl), haiogen {such as F, CI), amide 

(such as -NHC(0)Me, -NHC(Q)Et, -C(0)NHMe, -C{0)NEt2, -C(O)NiPr), -CF3; CN, -N3, ketone {CrC4} 
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(such as acetyl, -C{0)Et, -C(0.)Pr), -S{0)A3kyl(Ca-C4) (such as -S(0)Me, -S{0}Et), -S02alkyl{CrC4) (such 

as ~S02Me, -5G2Et, -S02Pr), -thioalkylfCj-Gi) {such as-SMe, -SEt, -SPr, -SBu},. carboxy! (such as -

COOH}, and/or ester (such as-C(0)0Me, -C(G)OEt, -C(O)OBu), each of which may he optionally 

substituted with hydrogen, F, CI, Br, -OH, -NHZ, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0133] in some embodiments, R4 in the compound of any one of formula la, Formula lb. 

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

thereof, is selected from 6-membered heterocycies containing at least one nitrogen, such as 

unsubstituted and substituted pyridyl rings, which are optionally substituted with groups 

independently selected from hydrogen, deuterium, alkyl{C1-C4)(such as methyl, ethyl, propyl, 

isopropyl, butyl), alkoxy(Ci-C4) (such as methoxy, ethoxy, isopropoxy), amino (such as~NH2, -NHMe, 

-NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -NEt2, -NEtBu, -NHC(O)NHalkyi), halogen (such as F, CI), amide 

(such as -NHC(0)Me, -NHC(0)Et, -C(0)NHMe, -C(0)MEt2, -C(O)NIPr), -CF3, CN, -N3, ketone (CrC«) 

(such as acetyl, -C(0)Et, -C(O)Pr), ~S(0}Atkyi(CrC4) {such as -S(0)Me, -S(O)Et), -S02alkyi{Ci~C4} (such 

as -S02Me, -SQ2Et, -$02Pr}, -thioalkyl{Ca-Ci} {such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -

COOH),. and/or ester (such as-C(0)0Me, -C(0)0Et, -C(O)OBu), each of which may be optionally 

substituted with hydrogen, F, CI, Br, -OH, ~NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0134] In some embodiments, R4 in the compound of any one of Formula I, Formuia la, or 

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

selected from 

[0135] in some embodiments, R4 in the compound of any one of Formuia la, Formula Ib, 

Formula lla, and Formula Ilb or stereoisomer, tautomer, pharmaceutically acceptable sait, or hydrate 

thereof, is an isoxazole or pyrazole optionally substituted with groups independently selected from 

hydrogen, deuterium, alkyl{CrC,){such as methyl, ethyl, propyl, isopropyl, butyl}, alkoxy{Ci-C4) (such 

as methoxy, ethoxy, isopropoxy), amino {such as -NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2l NMeEt, 

-NEt2f -NEtBu, -NHC(G)NHaikyl), halogen {such as- F, CI), amide (such as -NHC(0)Me, -NHC{0)Et, -

C(G)NHMe, -C(0)NEt2/ -C(O)NiPr), -CFj, CN, -N3, ketone (CrC4) {such as acetyl, -C{0)Et, -C(O)Pr), -

S. \ 
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5{0)Alkyl(CrC4) (such as -S(0)Me; -S(O)Et), -S02a!kyf{CrC4) (such as ~S02Me, -S02Et, -5G2Pr), -

thioaikyi(Ci-C4) {such as -SMe, -SEt, -SPr, -SBu), carboxyl {such as -GOGH), and/or ester {such as -

C{0)0Me, -C(Q)QEt, -C{0.)0Bu)# each of which may'be optionaiiy substituted with hydrogen, F, CI, Br, 

-OH, -NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0136] in some embodiments, R4 in the compound of any one of Formula fa, Formula Ib, 

Formuia iia, and Formuia lib or stereoisomer, tautomer, pharmaceutical acceptable sait, or hydrate 

thereof, is selected from a 5-membered heterocycle containing one or two nitrogens. 

[0137] In some embodiments, R4 in the compound of any one of Formula !a, Formula Ib, 

Formula Ha, and Formula Mb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is selected from 5-6 membered carbocycles, such as a phenyl ring optionaiiy substituted 

with groups independently selected from hydrogen, deuterium, alkyi{CrC4)(such as methyl, ethyl, 

propyl, isopropyl, butyl), alkoxy{CrC4) (such as methoxy, ethoxy, isopropoxy), amino (such as-NH2, -

NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -N£t2, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, CI), 

amide (such as -NHC(0).Me, -N.HC(0)Et, -C(0)NHMe, -C(0)NEt2f -C(G)NiPr), -CF3, CN, -N3, ketone (Cr 

C4) (such as acetyl, -C{0)Et, -C(O)Pr),. -SfOjAlkyijCrC*) {such as -S(G)Me, -S(O)Et), -SOzalkyKCj-C,) 

(such as ~502Me, -SQ2Et, -S02Pr), -thloafkyl(CrC4) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -

COOH), and/or ester (such as-C{0)GMe, -C(0)0Et -C{0)QBu), each of which may be optionally 

substituted with hydrogen, F, CI, Br, -OH. -NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0138] In some embodiments, R4 in the compound of any one of Formula la, Formula !b, 

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

thereof, is a phenyl ring optionaiiy substituted with groups independently selected from hydrogen, 

deuterium, aikyl{Ci'C4)(such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(CrC4) {such as 

methoxy, ethoxy, isopropoxy), amino {such as ~NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -

NEt2, -NEtSu, -NHC(O)NHaikyl), halogen (such as F, CI), amide (such as -NHC(0)Me, -NHC{0)Et, -

C(0)NHMe, -C(0)NEt2, -C(Q)NiPr), -CF3, CN, -N3, ketone {CrC4) (such as acetyl, -C(0)£t, -C(O)Pr), -

S{0)Alkyl(CrC,) (such as -S(0)Me, -S(O)Et), -S02alkyl(CrC4) {such as -SQ2Me, -S02Et, -S02Pr), -

thioa!kyl(CrC4) (such as -SMe, -SEt, -SPr, -SBu), carboxy! (such as -COOH), and/or ester {such as -

C{0)0Me, -C(G)OEt, -C(O)OBu), each of which may be optionaiiy substituted with hydrogen, F, CI, Br, 

-OH, -NHlr -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0139] In some embodiments, in the compound of any one of Formuia la, Formuia !b, 

Formuia lla, and Formula Ilb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is selected from an aryl optionally substituted with groups independently selected from 

hydrogen, deuterium, aikyl(CrC4)(such as methyi, ethyl, propyl, isopropyl, butyl), alkoxy(CrC4) {such 

as methoxy, ethoxy, isopropoxy), amino (such as ~NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, 
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-NEt2, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, CI), amide {such as -NHC(0)Me, -NHC{Q)Et, -

C(0)NHMe, -C{0)'NEt2, -C(0)NiPr), -CF3, CN, -N3, ketone {Cr-C4) {such as acetyl, -C(0)Et, -C(Q)Pr), -

S{0)Alkyl{C1-C4) (such as-S(0)Me, -S(O)Et), -S02aH<y](CrC4) {such as-S02Me, -SOzEt, -S02Pr}, -

thioalkyljCi-C,} {such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester {such as-

C(0)0Fv1e, -C(Q)GEt, -C(O)OBu), each of which may be optionally substituted with hydrogen, F, CI, Brf 

-OH, -NH2/ -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0140] In some embodiments, in the compound of any one of Formula la, Formuia lbf 

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

thereof, -X-R4 is selected from -CH2Aryl. 

[0141] In some embodiments, R4 in the compound of any one of Formula la, Formuia Ib, 

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

thereof, is selected from a pyridy! optionally substituted with groups independently selected from 

hydrogen, deuterium, alkyi(Ci-C4)(such as methyl, ethyl, propyl, isopropyl, butyl), aikoxy{CrC4) (such 

as methoxy, ethoxy, isopropoxy), amino (such as -NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, 

-NEts, -NEtBu, -NHC(O)NHalkyl), halogen {such as F, CI), amide (such as -NHC{0)Mef -NHC{0)Et, -

C(Q)NHMe, -C(Q)NEt?, -C(O)NiPr), -CF3? CN, -N3, ketone (CrC4) (such as acetyl, -C(0)Et, -C(O)Pr), -

S(.0)A!kyl(CrC4) (such as -S(0)Me, -S(O)Et), -S02alkyl{CrC,) {such as -S02Me, ~SQ2Et, -S02Pr), -

thioaikyi(CrC4) (such as -SMe, -SEt, -SPr, -SBu), carboxyl {such as -COOH), and/or ester (such as ~ 

C(0)0Me, -C{0)0Et, -C(O)OBu), each of which may be optionally substituted with hydrogen, F, CI, Br, 

•OH, -NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0142] In some embodiments, R4 in the compound of any one of Formula ia, Formula lb, 

Formula iia, and Formula Mb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

thereof, is optionally substituted with groups independently selected from hydrogen, deuterium, 

a Iky I (Ci-C^X such as rnethyi, ethyl, propyl, isopropyl, butyl), alkoxy{CrC4) (such as methoxy, ethoxy, 

isopropoxy), amino (such as-NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2/ NMeEt, -N£t2, -NEtBu, 

-NHC(O)NHalkyl), halogen (such as F, CI), amide (such as -NHC(0)Me, -NHC(0.)Et,-C{0)NHMeJ -

C(0)NEt2,-C(0)NiPr), -CF3, CN, -N3, ketone (CrC4) (such as acetyl, -C{Q)Et, -C(O)Pr), -S(0)Alkyl{CrC4) 

(such as -S(0)Me, -S(O)Et), -S02alkyi{CrC4) (such as -502Me, -S02Et, -S02Pr), -thioalkyl(CrC4) {such as 

-SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester {such as -C(0)0Me, -C{0)0Et, -

C{0)0Bu), each of which may be optionaiiy substituted with hydrogen, F, CI, Br, -OH, -NH2, -NHMe, -

OMe, -SMe, oxo, and/or thio-oxo. 

[0143] In some embodiments, R4 in the compound of any one of Formula la, Formuia lb, 

Formula Ma, and Formula ilb or stereoisomer, tautomer, pharmaceuticaliy acceptable salt, or hydrate 

thereof, is selected from 5-6 membered carbocycles. 
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[0144] in some embodiments, R4 in the compound of any one of formuia ia, Formuia lb, 

Formula lla, and Formuia Mb or stereoisomer, tautomer, pharmaceutical acceptable salt, or hydrate 

thereof, is selected from a. small cycloaikyi{CrCs) and phenyl ring optionally optionally substituted 

with one or more groups independently selected from deuterium, aikyl(Ci-C4) (such as methyl, ethyl, 

propyl, isopropyl, and butyl), aikoxy(CrC4) (such as methoxy, ethoxy, and isopropoxy), halogen (such 

as F and CI), -CF3, CN, and ~thtoaikyi(Ci-C4} (such as, e.g., -SMe, -SEt, -SPr, and -5bu), wherein each 

alkyi, alkoxy, and thioaikyl may be optionally substituted with F, Ci, or Br. 

[0145] In some embodiments, R4 in the compound of any one of Formuia ia, Formula lb, 

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

thereof, is a phenyl ring optionaiiy substituted with one or more groups independently selected from 

deuterium, alkyi(CrC4) (such as methyl, ethyl, propyl, isopropyl, and butyl), aikoxy(CrC4) (such as 

methoxy, ethoxy, arid isopropoxy), halogen (such as F and CI), -CF3, CN, and -thioalkylfCi-Q) (such as, 

e.g., -SMe, -SEt, -SPr, and -Sbu), wherein each aikyl, alkoxy, and thioaikyl may be optionaiiy 

substituted with F, Ci, or Br. 

[0148] In some embodiments, in the compound of any one of Formula la, Formula Ib, 

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

thereof, is an aryl optionally substituted with one or more groups independently selected from 

deuterium, alkyl(CrC4) (such as methyl, ethyi, propyl, isopropyl, and butyl), aikoxy(Ci-C4} (such as 

methoxy, ethoxy, and isopropoxy), halogen (such as F and CI), -CF3, CN, and -thioalkyi(C1-C,1) (such as, 

e.g., -SMe, -SEt, -SPr, and -Sbu), wherein each aikyl, alkoxy, and thioalkyi may be optionally 

substituted with F, CI, or Br. 

[0147] In some embodiments, in the compound of any one of Formuia la, Formula lb, 

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

thereof, the A-B bicyciic ring, is selected from 

N^/%: N-. <; r K ll < I j 0=< J J 

which may be optionaiiy substituted with groups independently selected from hydrogen, deuterium, 

-NH2, amino (such as ~NH{CrC;), -N(CrCs)2, -NHPh, -NHBn, -NHpyridyl, -NHheterocyc(e(C4-C7), -

NHcarbocycle(C,-C7)), heterocycie(C4-C7), carbQcycle(C4-C7), halogen,. -CN, -OH, -CF3, suifone, 
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sulfoxide, alkyl(Ca-C$), thioaikyl(Ci-C5), Alkenyi(CrC6), alkoxy(Cr-Cs), ketone(CrC6}, ester, urea, 

carboxyiic acid, carbamate, amid8{CrC6), oxo, and thio-oxo; 

X is selected from -CH2- arid -C(0)~; 

R4 is a phenyl ring optionally substituted with groups independently selected from hydrogen, 

deuterium, alkyi(CrC4)(such as methyl, ethyl, propyl, isopropyl, butyl), aikoxy(CrC4) (such as 

methoxy, ethoxy, isopropoxy), amino (such as~NH2, -NHMe, -NHEt, -NHiPr, -NHBu ~NMe2, NMeEt, -

NEt2, -NEtBu, ~NHC(0)NHa!kyl), halogen (such as F, CI), amide (such as -NHC{0)Me, -NHC(0)Et -

C(0)NHMe, -C(0)NEt2# -C{OJNiP.r), -CF3, CN, -N3, ketone (C-C4) (such as acetyl, -C{0)Et, -C(G)Pr), -

S(0)AIkyl(CrCi) (such as -S(0)Me,~S(G}Et), -S02aikyl{CrC4) (such as ~-SQ2Me, -S02Et, ~S02Pr), -

thioaikyl(CrC4) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as -

C(0)0Me, -C(0)0Et, -C(O)QBu), each of which may be optionally substituted with hydrogen, F, CI, Brf 

-OH, -NHj, -NHMe, -GMe, -SMe, oxo, and/or thio-oxo. 

[0148] In some embodiments, in the compound of any one of Formula la, Formula Ib, 

Formula iia, and Formula ilb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate 

may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH2, 

amino (such as-NH(CrCs), -N(CrC5}2, -NHPh, -NHBn, -NHpyridyl, -NHhetero'cycIe(C4-C7), -

NHcarbocycle(C4-C7)), heterocycle(C4-C7), carbocyde(C4-C7), halogen, -CN, -OH, -CF3, suifone, 

sulfoxide, sulfonamide, aikyl(CrC5), thioaikyl(CrC6), afkenyi(Ci-C6), alkoxy(C1-C£i), ketone(CrC6), 

ester, urea, carboxyiic acid, carbamate, amidefCi-Cs}, oxo, and thio-oxo. 

X is selected from ~CH2-, ™CH(CH3}-,~CH{OH)-,and -NH-; 

R, is a phenyl ring optionaiiy substituted with groups independently selected from hydrogen, 

deuterium, alkyl(CrCj)(such as methyi, ethyl, propyi, isopropyl, butyl), alkoxy(CrC4} (such as 

methoxy, ethoxy, isopropoxy), amino (such as-NH2, -NHMe, -NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -

NEt2, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, CI), amide (such as -NHC(G)Me, -NHC(0)Et, -

C{0)NHMe, -C(0)NEt2> -C(.O)NiPr), -CF3, CN, -N3, ketone (CrC4) (such as acetyl, -C(0)Et, -C(O)Pr), -

S(G)Alkyl(Ci-C4) (such as -S(0)Me, -S(O)Et), -SO?aikyi(CrC|) (such as -S02Me, -SQ2Et, -S02Pr),-

thereof, the A-B bicyciic ring, is selected from which 
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thioaiky3(Ci-C4) {such as-SMe, -SEt, -SPr, -SBu), carboxyl {such as -COOH), and/or ester {such as -

C(0)0Me, -C{0)QEt, -C(Q)OBu), each of which may be optionaiiy substituted with hydrogen, F, Ci, Br, 

-OH, -NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

[0149] In some embodiments, -X~R4 in the compound of any one of Formuia ia, Formula 

ib, Formuia iia,. and Formuia Mb or stereoisomer, tautomer, pharmaceutically acceptable sait, or 

hydrate thereof. is-CH2Aryl. 

[0150] in some embodiments, in the compound of any one of Formula la, Formula Ib, 

Formula 31a, and Formula ilb or stereoisomer, tautomer, pharmaceutical acceptable salt, or hydrate 

thereof, the A-B bicyciic ring is selected from 

R4 R4 
X X X X 

z""i J . j z-H | J 
H H 

wherein 2 is selected from hydrogen, deuterium, ~NH2, amino {such as-NH{CrCs), -N(Ci-C5)2, 

-NHPh, -NHBn, -NHpyridyl, -NHhelerocycle{C4-C6), ~NHcarbocycle{C4-C6)), a!kyi{CrC6)f thioalkyl{Cr 

C5), alkenyl{Cx~C6), and a!koxy(Ci-Cs), carboxyl; 

\ JU/° 
¥ \ 

Di is * * ; and 

X is selected from ~CH?- and -CH{CH3)-; and 

R4 is a phenyl ring optionally substituted with groups independently selected with one or 

more groups independently selected from deuterium, a!kyl{C1-C4), alkoxy{CrC4), halogen, -CF3, CN, 

and -thioalkyl(Ci-C4), wherein each aikyl, alkoxy, and thioaikyl may be optionally substituted with F, 

CI, or Br. 

[0151] In some embodiments, in the compound of any one of Formuia la, Formuia ib, 

Formula Iia, and Formuia lib or stereoisomer, tautomer, pharmaceutically acceptable sait, or hydrate 

thereof, the A-B bicyciic ring is selected from 

X V-

<1. J "•XJ 
V 

H j NH2 , 
:N ^ H 
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wherein Z is selected from hydrogen, deuterium., amino (such as -NH{CrC5), -N(C1-Csh, 

-NHPh, --NHBn, -NHpyridyl, -NHheterocycle{C4-C6), -NHcarbocycle(C4-C6)), aiky](CrCg), thioalky!(Cr 

C5), a!kenyi(Gi-C5), and alkoxy(Ci-C6); carboxyl; 

* t p 
Diis1' - j 

X is selected from ~CHr and -CH(CH3}-; and 

R4 is a phenyl ring optionally substituted with one or more groups independently selected 

from deuterium, a]kyi{CrC4) (such as methyl, ethyl, propyl, isopropyl, and butyl), alkoxy{Cr 

C4) {such as methoxy, ethoxy, and isopropoxy), halogen {such as F and CI), -CF3( CN, and -

thioaiky!{CrC4) {such as, e,g,f -SMe, -SEt, -SPr, and -$bu), wherein each aikyl, alkoxy, and 

thioaikyl may be optionaiiy substituted with F, Ci, or Br. 

[0152] in certain embodiments of the invention, the compound of Formuia I, Formuia ia, 

or Formula il is selected from: 

9-Benzyi-2-(3,5-dirnethyii$oxazoi-4-yi)-9H-purin-6~arrjine; 

3-Benzyl-5-{3,5-dimethy!isoxazoi-4-yl)-ltf-imidazo[4,5-6]pyridin-2{3H)-one; 

l-Benzyl-5-{3,5-dimethyiisoxazoi-4-yl)~l/V~imfdazo[4,5-jb3pyndin-2{3H)-one; 

4-{3~Benzyi-3H-imidazQ{4,5"/?]pYridii>6-y!)-3,5-dimethyii$oxazo!e; 

4-{l-Benzyl-lW-imidazo[4,5-i}]pyridin-6-yi}-3,5-dimethyf!Soxa2ole; 

3-Benzy}-5-{3,5-dirttethylisQxazoI-4~y!)benzo[0']oxazoi~2{3H)-one; 

l-Benzyi-6-{3,5~dsmethylisoxazol-4"yi)-lH-benzo[d]imidazol"4-amine; 

l-Senzyl-5-{3,5-dimethynsoxazoi-4-yl)-lH-benzoId3imidazol'7-amine; 

^l-Dibenzyi-S-fS^-dimethyiisoxazol^-yij-lH-benzo^imidazoi-^-amine; 

l-Benzyl-6-{3;5"dimethy!isoxazo!-4-yl)-:Lf/-imid3zo[4,5-/33pyfidin-2{3H)-one; 

l-Benzyl-7-{3,5-dimethylisoxazoi-4-yl)quinoxalin-2{lH)-one; and 

l~Benzy!-7-{3,5-dimethyiisoxazol~4-yl)-3,4-dihydroquinazolin-2{lH)-one. 

[0153] In certain embodiments of the invention, the compound of Formula i, Formuia la, 

or Formuia II is selected from: 

9-benzyi-2-{3?5-dimethyiisoxazol-4-yi)-9H~purin-6-amine; 

3-benzyi-5-{3,5-dimethylisoxazol-4-yi)~lH-imidazo[4,5-b]pyridin~2(3H)-one; 

l~benzyl-5-{3,5-dimethyiisoxazol-4-yi)-lH-imidazo[4,5-b]pyridin-2{3H)-one; 

4-{3-benzy!-3H-imidazo[4,5-b3pyridin-6-yl)-3,5-dfmethylisoxazo!e; 

4-{l-benzyl-lH-imidazo[4,5-b]pyridin~6-yi)-3,5-dimethyiisoxazole; 
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3~b8nzv/]-5~(3,,5"dimGthyiisoxazoi-4-yj)benzo[d]oxazo!-2(3H}-one; 

l-benzy}~6-(3,5-dimethyiisoxazoM-yl}-lH"benzo[d]imidazo!~4-amine; 

l-benzyl-5-(3,.5~dimethyiisoxazol*4"yf)'iH-benzo[d]imidazoi-7-amine; 

N,l-dibenzyi-6~(3,5~dimet.hySisoxazol-4-yl}-lH-benzo[d]imidazol"4-amine; 

l-benzyl-6-(3.,5-dimethyjisoxazol-4-yl}-lH-imidazo[4,5-b]pyridin-2(3H)-one; 

l-benzyf-7-{3,5-dimethylisoxazo!-4-Yl)quinoxaim-2{lH)~Qne; 

l"benzyl-7-(3,5-dimethy!isoxazo!-4-yi)-3,4-dihydroquinazoifn~2(lH}~one; 

4-{l~benzyl-2-methyl-lH-imidazo[4>5-b]pyndin-6-yl)-3,5-dimethyiisoKazoie; 

4"(l-(cyc!opropy!methyl)-2-methy!-4-nitro-lM~benzo[d]imidazoi~6"yi)-3,5-dimethylisoxazoie; 

l-benzyl-6-(3,5-dimethyNsSOxazol-4-yl)~4-nitro~lH~benzo[djimidazol-2{3H)-one; 

4~amino-l-benzy!-6-{3;5-dimethyifsoxazol"4*yl)~lH~benzQ[djimidazo!-2(3H}-one; 

l-benzyl-6-(3f5-dimethylisoxazol-4-yi)-2-ethoxy-lH-benzo[d]imidazo!-4-amine; 

l~benzyl-6-{3,5-dimetbynsoxazol-4-yl}-N~ethyi~4-n!tro-lH-benzo[d]irnidazoi-2-amine; 

l-benzyl"6-(3.5-dimethy3isoxazol-4-yl)-N2"ethyl~lH-benzo[d]imidazole-2J4-diamine; 

methyi l-benzyi-6-(3,5~dimethylisoxazoi-4-y!)-2-oxo-2,3-dihydro-lH-benzo[d]imidazoie-4-

carboxylate; 

l-benzyi-6-{3,5-dimethy!isoxazol~4-yi)~2-oxo~2J3-dihydro-lH-benzo[d3imidazole"4-

carboxamirfe 

4-{aminomethyi)-l-benzyi-6-{3A5-d!methyiisQxazo!-4-yf}-lH-benzo[d]3frsidazol-2{3H}~one 

5-(3,5-dimethy!isoxazol-4-yi)~N-phenyi~lH-pyrro!o[3,2-b]pyridin-3-amifie 

6-(3f5-dimethyiisoxazoj-4-y!}"l-(4"fiuorobenzyj)-3-methyi-lH-pyrazoio[4,3-b]pyridine 4-oxide 

6-(3,5-dImethyHsoxazof--4"yi)~l"(4-fluorobenzyi}-3-methyi-lH-pyrazolo[43-b]pyndin-5(4H}-

one 

4-(3-benzy!-3H~imidazo[4,5~b3pyridin-5-yi}-3J5-dimethylisoxazo!e 

6-(3,5-dimetby!isoxazoi-4"yi)-l"(4~fiuorobenzyi)-lH-benzo[d]imidazol-4~amine 

6-(3,5-dinaethyiisoxazol-4~yl)-l-(4-fiuorobenzyl}-N-rnethyi-lH-benzo[d]imidazo!-4-amine 

6-(3J5-dimethy!isoxazo!"4-yi)~l"(4~fluorobenzyI}-N,N-dimethyi-lH-benzo[d]imidazoi-4-amine 

3,5-dimethy!-4-{l-(l-phenylethy!)-lH-imidazo[4y5-b]pyridin-6-yi}isoxazo!e 

4-{l~benzyl-lH-imidazG[4,5-c]pyridm-6~yl)-3,5-dimethylisoxazoie 

l-benzy[~6-{3,5-dimethyiisoxazG!-4-yi)-lH-imidazG[4,5-c]pYridine 5-oxide 

l-benzyl-6-{3,5-dSmethyjisoxazo(-4-yi}-lH-imidazo[4/5-c]pyndin-4-amme 

4-{l-benzyi-3-bromo-lH"pyrrQio[3;2-b]pyridin-6-yl)-3/5-dimethyiisoxazole 

l-benzyl-G-(3.5-dimeihyiisoxazoi-4-yl)-lH-pyrrolo[3,2-b]pyridine-3-carbaldehyde 

l-{l-benzyi-6--{3;5-dimethylisoxazoi-4-yi}-lH-pYrro!o[3,2-b]pyridin-3-yj)ethanone 
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l-benzy!-6-(3,5-dimethyjisGxazoi-4-yi}-lH-pyrro!o[3.2-b]pyridin-5~yi formate 

4-((6-{3,5-dimethyiisoxazol-4-yl)-2-methyi-lH-imidazo[4JS-bjpyridin-l'y!)methy!5benzaniidG 

4-{l-benzyl-3-nitro-lH-pyrrolo[3J2"b]pyridin-6-y3)"3,5-dimethylisoxazoie 

3,5-dimethyl-4-(3-(4-(trif!uoromethyl}benzyl)-3H-imidazo[4,5-b]pyr!din-6-yl)isoxazo!e 

3,5-dimethyi-4-{l-(4-(trifluoromethyi)benzyi)--lH~imidazo[4J5-b]pyridin-6-yl}isoxazoie 

4--{3-{4-chiorobenzy!}-3H-imidazo[4,5-b]pyrjdin--6-yl)-3,5-dimethylisGxazo!e 

4-(l"(4'Chlorobenzy!)~:!.H-imidazo[4.I5-b]pyridsn-6"y!)-3/5-dimethy!isoxazole 

4~{3-{4~fiuorobenzyi)-3H-imidazo[4/5-b]pyrldin-6-yi)'3,5-dimethyiisox3Zole 

4-{l-(4-fiuorobenzyj}-lH-imidazo[4J5"b]pyridin-6-yl)~3,5-dimethylisoxazoie 

3,5-dimethy!-4-{3~(pyridin-2-yimethyi}-3H-imidazo[4,5-b]pyridm-6-yl)isoxazole 

3,5~dfmethyl-4-(j.-{pyridm-2-yimethyi)-lH-imidazo[4i,5-b]pyridfn-6-yl)isoxazole 

4~{l-(4-fji3orobenzyi}-lH~pyrroio[3,2-b]pyridin-6-yi}~B,5~d!methyjisoxazoie 

4-(l~(4-fluorobenzyi)-lH-pyrrolo[2,3-b]pyridm-6-yl}"3,5-dimethylisoxazoie 

4-{5-{4-f!uorobenzyi}-5H-pyrro3oI2,3-b]pyrazin-3-yl)»3v5--dimethyjisoxazole 

4~{l'(4-f]uorobenzyi)-lH-pyrazoio[4/3-b3pyndin-6-yi)-3,5-dimethylisoxazo3e 

6-(3/5-dimethylisoxazol-4-y!}-l-(4-fiuorobenzyl)-lH-pyrroio[23~b]pyridin-4-aiTiine 

4-{l-{4-fluorobenzy!)-3-methy!-lH"pyrazoio[4,3~b]pyridiri-6-yl)-3,5"dimethYnsoxazoie 

l-benzyl-6-(3,5-dimethyiisoxazof~4~y!)~lH-indazol-4-aniine 

l-benzyl-6-{3,5-dimethy!isoxazoi-4-yi}-2-methyl-lH-benzo[d]imidazol-4-arnine 

l-benzyl-6-(3/5-dimethy!isoxazoK4~yi}-lH-pyrroio[3,2-b]pyridin-5(4H)-one 

3-({5-(3/5-dimethylIsoxazoi-4~yi}"lH~pyrroio[3,2-b]pyridin-3-yl}amino)ben2onitriie 

4-(l-(4-fluorobenzyi)-2-methyl-lH~imidazo[4r5-bjpyndin-6"yl)-3,5»dimethylisoxazo!e 

4-(l-benzyi-2-ethoxy-lH--imidazo[4,5~b3pyridin-6-y!)-3,,5-dimethYli30xazoie 

4-({6-f3,5-dimethyiisoxazo!™4-yl)-2-methyl-IH-imfdazo[4J5-b]pyridinl-yl)metiiyi)-3,S-

dimethyiisoxazole 

4-(l-{2,4-diehiorobenzyl)-2~methyl-lH-imidazo[4,5-b]pyridin-6-y!)-3,5-dimethyiisoxazoie 

4-{l-{4-methoxybenzyi)"2-methy3"lH-imidazo[4J5-b]pyndin-6-y!)"3>5-dimethyiisoxazoie 

4-(l-(cyc!opropyimethyi}-2~methyl-lH-imidazo[4J5-b]pyridin"6-y!}-3,5-dimethyiisoxazo!e 

N-(l-benzyl-6-{3,5-^imethylisoxazoi-4-yi)-2-methyf-lH-berizo[d]irnidazoi-4-yi)acetamide 

N-[l-benzyl-6-{3,5-dimethylisoxazoi~4-y!}~2-methyi-lH~benzo[d]imidazoS~4~ 

yjjethanesulfonamide 

4-{l-benzyl-4-methoxy-2-methyi-lH-benzo[d]irnidazo!~6-y!}-3,5-dimethytisoxazole 

7-3mino-3-benzyi-5~(3;5-dimethynsQxazot-4-yl)benzo[d]oxazo!-2(3H)~one 

3/5-d!methyi-4-{2-methy3-l-(pyndin-3-ylmethyl)-lH-imidazo[4,5-b]pyridin-5-yl)isoxazofe 
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3;5-dimethvl~4~(2-methy!-l-{thiaphen-2-yimethyi)-lH-trnidazo[4y5-b]pyriclin-6"yi}isoxazo!e 

4-((6-{3>-riimeihyii5Qxazol-4-y!)-2Hiiethyl-lH-imidazo[4,5-b]pyridin--l-Yi)rnethy!)ben?.onitri!e 

4-(l-benzyl-lH~pyrro[o[3,2-b]pyridin-6-yl)-3,5-dimethyiisoxazoie 

l-(l-benzyi-6-(3f5-dimet.hy!isoxazoi-4-yl)~lH-pyrroio[3,2--b]pyridin-3-yl}-h!JN-

dimethylmethanamine 

l-benzyi~6-(3,5-dimethV']isoxa2oi-4-yi}-lH~pyrro!o[2,3-b]pyridin~4-amine 

3,5~diniethy!-4-(2-irsethy!-l-(pyridirv4-ylmethyl)-lH~imidazo[4/5-b]pyridin-6-yl)isoxazoSe 

l-{cyclQprQpy!methy!)-6-(3,5Hjimethyiisoxazol-4-yi)-2wTsethY!-IH~benz0[d]imidazo!-4-amine 

3J5-dimethyl-4-{2-methyl-l-{(5-methy!th[ophen-2~yl)methyl)-.lH-lmidazo[4/5-b]pyridm~6" 

yl)isoxazo!e 

4-(l-((5-chlorothlophen-2-yl)methyi)-2-rnethyl-lH-imidazo[4)5-b]pyridln-6-yl)-3,5-

dimethySisoxazole 

5-({6~(3/5~dimethy]isoxazoi-4"yl}*2-methyl~lH~imidazo[4,5-b]pyridin-:i.-y!)met.hyl)thiophene" 

2-carbonitriie 

6-{3f5-dimethy]isoxazol-4-yl)-l-{4-fiuorobenzyl)~lH~imidazo[4J5-b]pyridine 4-oxide 

&-{3J5-d3methyiisoxazoS--4-yi)-l-(4-fiuorobenzyi)-lH-lmidazo[4,5-b3pyndin-5-yi acetate 

l-benzy!-6-(l,4-dirnethyi-lH-pyrazol~5"yl)-2~methy!-4-nitro-lH-benzo[d]imidazole 

l-benzy!-6-{l,4-dimethyl"lH-pyrazol-5-yl)~2-methy!-lH-benzo[d]imidazol-4-amine 

4-(l-(4~chlorobenzyi)-2-methyi"iH"imidazo[4J5-b]pyridin-6-y!)-3/5-difriethy!isoxazole 

4-{{6-(3,5-dimethylisGxazol 4-yi}~2~methyl-lH-im!dazo[4,5-b]pyridin-l-y!3methyi)phenoi 

l-benzyl-6-{3,S-dimethyiisoxazoi-4-*yl)-2-methyi-lH-benzo[d]irnidazo!e-4-carbonitrile 

l-benzyi-6={3,5-dimethyiisoxazo!-4-yi)-2-oxo-2,3-dihydro-lH-b£nzo[d]imidazole-4-

carbonitriie 

l-b8nzyl-6-{3,5~dimethylisoxazo!-4-yl}-2-morpholino-lH-benzo[d]imidazo!-4-aniine 

l-benzy!-6-(3,5-dnYiethyii50xazol-4~yi)-lH-pyrroio[3,2-b]pyridine-3-carbGnitrHe 

4-(l-benzyi-3-chioro~lH-pyrrolo[3,2-b]pyridin-6-yl}-3,5-dimethyiisoxazole 

4"amino-l-{4-chlorobenzy])-6-(3,5-dimethylisoxazQi-4-yl}-lH-benzo[d]imSdazol-2(3H)~one 

l-(4-ch{orobenzyl}"6~{3,5-dimethySisoxazo!-4-yl}-4-nitro-lH-benzo[d]irnidazoi-2(3H)-one 

4-{l-benzy!-lH--pyra2oiQ[4,3-b]pyridin-6-yi)-3,5-dimethylisoxa2C)!e 

4-(l-(4-chiorobenzyf)-lH-pyrazaio[4,3-b]pyridin-6-yj}-3,5~dimethyiisGxazole 

1-benzyi-2-methyl-6-(l-methyl~lH-pyrazof-5-yl}-lH-benzo[d]!midazoi-4~amine 

4-("l-(3,4-dich!orobenzyO-2-methyi-lH~im]dazo[4f5-b3pyridin-5-yS)-3,5--dimethylisoxazoie 

6-{3;5-dimethyiisoxazoi~4-yj)~2-methykL-(l-phenyiethyl)-lH-benzo[d]imidazoi-4~amine 

2-{azetidin-l-yS}"l-benzyl-6-(3,5~dimethylisoxazo!-4-yl)-lH-benzo[d]imidazoh4-amine 
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3/5-dimethy!~4-(l~(thiophen-3-yl.methy!)-lH-pyra2olo[4/3-b]pyridin-6-yl)isoxazole 

N-(l-benzyi-6-^3,5-dimethyHsoxazoi--4-yi}-lH-pyrroiG[3,2-b]pyndiFV-3-y!}acetamide 

l-b8nzy[-6~(3,5-dimethyiisoxazoi-4-yi}~lH-pyrro!o[3..2"b]pyridin-3-amine 

l-{3,4-dichlorobenzy!)-6-(3,5-d}methyiisoxazoi-4-yj)~lH-imidazo[4;5-b]pyridin-2(3H)-one 

l-(4-chiorobenzyl)-6-(3,5-dimethyiisoxazol~4-yl)~lH-indazoi-4-amine 

6-(3;5"dinietbylisoxazo!-4-yl)-l-(4-methoxybenzyl)-4~nitro-lH-benzo[d]imidazoi-2(3H)-one 

4-amino-6-{3/5-dimethy!isoxazoi-4*'yi)"l"(4-m8thoxybenzyl}-lH-benzo[d]im!dazol"2(3H)-one 

I-(4"Chlorobenzyl)-6-(3,5-dimethyiisoxazo!-4-yi}-lH-imidazo[4/5-b]pyridin-2{3H)-one 

6~(3/5-dimethy!isoxazol-4-yl)-l-(thiophen~2-y]metbyS)-lH-imidazo[4,5-b3pyndin-2(3H)-one 

l-benzyj-6-(3,5-dimethy!isoxazoM-yi)"N-ethyi-lH-im!dazo[4,5-b]pyridirv2-amine 

3,5-dimethy!-4-(2-methYi-l-{l-phenylethyi)-lH-imidazo[4,5-b3pyridin-6-yf)isQxazQie 

l-benzyl-6-(3,5-dimethylisoxazol-4-yi}~N2-(tetrahydro-2H-pyran"4-yl)-lH-benzo[d]imidazoie-

2,4-diamine 

6-(3,5Hd]metbY!!SOxazoi-4-yi}-4-nitro-l-(l-phenyiethyl}-lH-benza[d3irnidazoi--2(3H)-one 

N"{i-benzyl-6-(3,5-diinethy!isoxazo!-4-Yl)~2-oxo-2,3-dihydro-lH-benzo[d]imidazoi-4-

yi)acetamide 

6-{3/5-dimethylisoxa2o!-4-yi)-l~(l-phenyiethyl)-lH-imid3zo[4/5-b3pyridin~2(3H)-one 

e-^S-dimethylisGxazoM-yjJ-N-ethYl-l-fl-phenylethyO-lH-imidazG&S-blpyridin-Z-amine 

4-{l~benzyl-6-(3,5-dimethy!6SGxazol-4~yi)-lH-imidazo[4,5-b3pyndin-2'y})morpho!jne 

4-amino-6-(3,5-dimethyiisoxazol-4~y!)-l-(l-phenylethy!}-lH-benzo[d]jm3dazoi-2(3H)-one 

4-{l-(cydobutYlmethyi}-2-methyi-4-nitro-lH-henzo[djim3dazoi-6-yl)-3,5-dimethylisoxazGle 

4-(:i-(cyclopenty!melhyj}~2-methyi"4-nitro-lH-berszo[d]imidazol-6"y!)-3/5-dimethylisoxazo!e 

l-(cycjopropy!methyi)-6~(3J5-dimethyiisoxazo!-4-yi)-lH-imidazo[4/5-b]pyndin-2{3H)-one 

N-(l-benzyi-6-(3,5~dimethYlisoxazol-4-yi}-2-(elhy!aminG}"lH-berizo[d]imidazol-4-

yljacetamide 

N-(l-benzy!-6-(3/5-dimethyiisoxazoi-4-yt)-2-ethoxy-lH-benzo[d]3midazof-4-yi)acetarnide 

4~{l-benzYi-4~bromo~2-methyl-lH-benzo[d3imidazo!-6-y!)-3t5~dimethyiisoxazole 

3-benzyl-5-(3,5-dimethylisoxazGl-4~yi)-l-ethyi-lH-benzo[d]imidazo!-2{3H)-one 

4-i2-{azetidin-l-yi)"l»benzyi-lH-imidazo[4/5-b]pyridin-6-yS)~3,5~diniethylisoxazole 

l-({5-chlorothiophen-2"yi)methyi)-6-(3,5-dimethyll50xazoi-4-yl}"lH"imidazo[4r5-b]pyridin-

2(3H)-one 

(S}-3J5~dimethyl"4-(2-methy!-4-nitrG-l-(l-phenyiethyl}-lH-benzo[d]imidazoi-6-yl}isoxazole 

(R)-3f5-dimethy!-4-(2~methyi~4-nitrG-l-{l-phenyiethyl}-lH-benzo[d]iniidazoi-6-yl)isoxazo!e 

6-{3,5-dimethyiisoxa2oi-4-yi)-N-ethyi-4-n]tro-l-(l-phenyiethyl)~lH-benzo[d]imidazol-2-amine 
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4-(:3-benzyl-2-ethyl-lM'imidazo[4,5-b]pyridin-6-yi}-3,5-dimethy!isoxazQie 

4-3niino-6-(3,5-dime!thyi!soxazo!-4-yl)-l-{4-hydroxyben2yi}"lH"ben7.o[d3lmfdazo!"2(3H)-one 

N"(2-{'dzetidin~l-yl)-l-benzy!-6-(3/5-diFT\ethyiisoxazol-4-y!)-lH-benzo[d]imidszoi-4-

yl}acetamide 

l-{cyclopropylmethyi)-6~{3,5-dirr)ethylisoxazo!-4-yI}"M-ethyi-lH~imEdazo[4,5"b]pyridin-2-

amine 

l-{cyclobutyimethyl}-6-(3,5-d[methyitsoxazol~4-yl)-2-methyl-lH-ben2o[d]irnfdazo!-4-amine 

l-{cyciGpentytmethyl)--6-(3,5Hdimethyiisoxazoi-4~y!)-2-methyk3.H-benzQ[d]!midazol-4--am!ne 

S^S^-djmetbyiisoxazoM-yO-NZ-ethyl-l-ll-phenyiethylj-lH-benzoldjimidazoie-Z^-dfamine 

4-(l~benzyl"4-nitro--2-{pyrroiidin"l-Yl)-lH--benzo[d3imidazoi-6-yl)-3.(5-dimethyiisoxazoie 

4-{l-benzyi-2-(4-methylpiperazin-l-y!)-4-n!tro-lH-benzo[d]imidazo!-6-yl}"3;5-

dimethyiisoxazoie 

l-benzyl-6-{3,5"dimethylisoxazoi-4-y!)-N-{2-methoxyethyl}-4~nitro-:iH"benzo[d]imidazoi-2-

amine 

4-(l-benzyi-2-cyclopropy!-lH-imidazo[4,5-b]pyridm~6~Yl)-3,5-dimethylisoxazoie 

l-benzyi-6-(3;5-dimethyiisoxazoi-4-yi}-N2~{2-methoxyethyS)-lH-benzo[d]imidazoie~2/4-

diamine 

l-benzy!~6-{3,5-dim8thy!i5axazoi-4-yi}"2-{pyrroiidin-l-y!)-lH-berszo[d3imidazo!"4-amine 

l-benzyl-e-lB.S-dimethylisoxazol^-yO-a^-methylpiperazin-l-yO-lH-benzofdjimidazoM-

amine 

l~benzyl-N6~(3,5-dimethylisQxazQi--4-y!)-2-methy3-lH-benzQ[djimidaz0le-4,6-diamine 

{Sj-e-lS.S-dimethyiisoxazoi^-yij^-methyl-l-fl-phenyiethyO-lH-benzoIdlimidazoM-amine 

(R}-6-{3,5-dimethylisoxazoi-4~yS)-2'methyl-l-{l-pheny]ethyi}-lH-benzo[d]imidazol-4-amine 

l-{cyc!opropyimethyi)-6-(3;5~dimethyiisoxazoi-4-y!)-4-nitro-lH--benzo[d]imidazol-2{3H}-one 

l-benzyi-6-(3,5~dimethylisoxazoi-4-yi)-N-methyi-lH-irriidazo[4,5--b]pyndm-2-amine 

N,l"-dibenzy!-6-(3v5-dimethyiisoxazo!-4-yl)-4-nitro-lH-benzo[d33rrsidazo3~2-amine 

l-benzyi-6-(3;5-dimethyiisoxazol-4-yi)-4-nitro-N-(pyridin-3-y!methyi}-lH"benzo[d]imidazoi-2-

amine 

l-benzyf-6-(3,5-d[methyiisoxazoi~4"yi)-N-methyl-4-nitro-lH-benzo[d]imidazoi-2-amine 

l-benzyi-6-{3f5-dimetbyhsoxazoi-4-yi)-3-methyi-4-nitro-lH-benzo[d]imidazol-2(3H}-one 

i-benzyj-6-(3,5-dimethyiisoxazof~4-yi)~N2-methyl-lH-benzo[d3irnidazoie-2,4-diamine 

N2,l-dibenzy!-6~{3/5-dimethyiisoxazoi-4-yi)-lH-benzo[d]im!dazoie-2/4-diam1ne 

N/l-dibenzyl-6-(3J5-dimethy!isoxazol-4-y})-lH~imidazo[4,5-b]pyridin--2-amine 

l-benzyi-2-methyl-6-(l-methyl-lH-pyrazol-5-yi)-lH-imidazo[4,5-b]pyridine 
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N-(i-benzyi»2~methyl"lH--imic!azo[4/5-b]pyridm-6-YS)-3/5»dimet;hvlisoxa2ol-4~amine 

4-benzy)-6-(3J5-dimethy!isoKazoi-4~y!)-3,4-dihydroquinoxalin-2{lH}-one 

l-benzyl-6-(3/5-dimethyil5oxazol-4-yl)-N2-(pyridin-3~yimethyi)-lH~benzo[d]!midazole-2,4~ 

diamine 

4-{l-benzyl-4~fiuoro-2-methyi-lH-benzo[d]imidazGi~6-yl)-3,5-dimethyiisoxazoie 

l-(cyclopropy!methyt)-5-{3,5-dirnethylisoxazoi-4~y!)-N~ethyi-4~nitro-:LH-benzo[d3!rnidazo]~2-

amine 

l-(cyciopropv,imethyi)-6-(3,5-dimethyiisoxazoi-4-yi)-N2~ethyl-lH-benzo[d]imidazo!e-2/4" 

diamine 

4-amino-l-(cyc]opropyimethy[}-6-{3J5-dimethy!isoxazo!-4-yi)-lH-benzo[d]imidazo!-2{3H}"one 

4-amino~l-benzyi-6-{3/5-dimethylisoxazo]-4-yl)~3-methyi-lH-benzo[d]lmidazoi-2{3H}-one 

l-benzy!-6-(3,5~dimethylisoxazo!~4-yl)-4-fiuoro-lH-benzG[d]imidazoi-2(3H)-one 

N-il-benzyi-6-{3,5-dimethYnsGxazol-4^i}-3-methyl-2-oxo~2,3-dihydro-lH-benzo[d]imidazoi-

4-yl}acetamide 

4-fl~benzyl~2-(4-methylpiperazin-l-yi)-lH-imidazo[4/5~b3pyridin-6-yl)-3/5-dimethyissoxazoie 

4~benzyi-6-{l-methyi-lH-pyrazoi-5-yi}-3,4-dihydroqu]noxaiin-2(lH}-one 

l-benzy!-6-(3,5~dimetbyHsoxazol-4-yi}-N"(2~methoxyethyi}-lH-!midazo[4,5-b3pyridin"2-amine 

4-(l-benzyl-2-methyi-4-(methyisuifony3)~lH~benzo[dJimidazo!-6-yi}-3;5-dimethy!isoxazoie 

l-benzyl-6-{3f5-dimethyiisoxazol-4-y!)-N"{pyridi?i-4-y!methyi)"lH-im3dazo[4,S-b]pyridin~2-

amine 

l-benzyl-S-^S-dimethyiisoxazoM-yiJ-N-ltetrahydro^H-pyran^-ylj-lH-imidazoKS-

b]pyridin-2-amine 

l-benzy]-6-(l-methy!-lH-pyrazol-5~yi)-lH-imidazo[4,5-b]pyridin-2{3H}~one 

(S)-6-(3/5-dimethyt!soxazoi-4-yl)-4-nitro-l~(l-phenySethy!)-lH-benzG[d]imidazoi-2{3H)-one 

l-benzyi-6-(3,5-dimethylisoxazoi-4-yl)-2-methyi-lH-benzo[d]tmidazoi~4"Oi 

(R)-4-benzyi-6-{3;5-dirnethy!isGxazoi-4-yl)-3-methyl-3,4-dihydroquinoxalin-2{lH)-one 

4-(l"benzyi-6-(l-methyl-lH-pyrazo!"5-y!)-lH-im(dazo[4/5-b]pyridin-2-yi)morphGiine 

l-benzyi-6-{l-metby!-lH-pyrazol~5"yi}-N-(tetrahydro-2H-pyran-4-yi)-lH-imidazo[4,S~ 

b]pyridin-2-annine 

4~amino-l-benzy!-6-(3f5-dimethyiisGxazol-4-y!)-lH-benzo[d]irnidazole~2(3H)-thione 

(S)-4-ammo-6-{3,5-dirnethYlisQxazoi-4-yl)-l-{l-pbenyiethyl)-lH-benzG[d]imidazol-2(3H}-one 

{R)-4-amino-6-(3J5-dimethyiisoxazo!-4-yl)-l-(l-phenyiethyi)-lH-benzo[d]imidazoi~2(3H)-one 

l-benzyJ-6-(3,5-dimethyiisoxazGi-4-yi)-7~rnethyi-:iH-imjdazoi4,5-b]pyrjdin-2{3H}-one 

4~(;i-benzyi-2/7-diinelhyi'lH-imidazo[4,5-b]pyridin-6-yi}-3,5-dimethylssoxazole 
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4-{l-benzYi-6-{3,5-dimethyiisoxa2oi~4-yi)-2-methyl-lH-benzo[d]imidazoi~4-yi)morphoiine 

l-(l"benzyl-6~(3,5-dimethylisoxazoi-4-y!)-2-methyi-lH"beruo[d]imidazol~4-yl)azetidin~2~one 

l-benzyi-2-methyj-6~{l,3^-triniethyl-lH-pyrazoi-4-yi)-lH"benzo[d]imidazol-4-amlne 

l-benzyl~6-{3J5-dimethylisoxazol"4-yl}-N-(pyridin~3-yimethy!}-lH-imidazo[4,5-b]pyridin-2-

amine 

4-{4-bromo-2-methyl-l~phenethyi-lH-benzQ[d]im!dazoi-6~yl)-3,5-dimetbylisoxazQSe 

4-(4-bromo-2-methyl-l-(3-pheny!propyl}-lH-benzo[d]imidazoi'6"yl)-3,5-dimethy!isoxazole 

4"(7~bromo-2-methy!-:3-(3-phenyipropy!}-IH-benzo[d]imidazoi-5-yi)--3,5~dimethylisox3zo}e 

4~(4-bromo~2-methy!-l-(2-phenoxyethyi)~lH-bGnzo[d]imidazol-6-yi)-3f5-dimethyiisox3zoie 

4-(7-bromo-2-riiethyi-l-(2-phenGxy8thy!}-lH"benzo[d]iiTiidazoi-5-yl)~3,5-dimethyiisoxazo!e 

4~(l-{cyclohexy!methyS}-2-methyl-lH-imidazo[4,S-b]pyridin"6-y!)-3,5~dimethyiisoxazoie 

4-(l-(cyclopentylmethyS)-2-methyl-lH-imidazo[4/5-b]pyridin-6"yi)~3,5~dimethy!isoxazoie 

4-{l-(cycl0bi!ty!methyi)-2-methy!-lH-imidaz0[4,5"b]pyndin-6-yi}"3,5-dirn8thylfS0xaz0ie 

1-benzy!-6-(3-,5-dimethyHsoxazol-4-yl)-N-(pyridin~2~yimethy3)-lH-imidazo[4,5-b]pyndm-2-

amine 

4-{l-benzyj~2-(pyrrolidirvl-yi)-lH-imidazo[4/5-b]pyridin-6-yi}-3;5-dimethyiisoxazoie 

2-{(l-benzy[-6-(3,5-d!methyIisoxazo!~4-yS)~lH~imidazo[4,5~b]pyridin-2-y!}amino}ethano! 

l-(l-benzyf-6-{3J5-dimethyiisoxazof-4-yi)~2-met3iyl-lH-benzo[d]imidazoi-4~yi)azetidin-3-ai 

l-benzyf-3-rr)ethyi-6-{l-methyi-lH-pyrazoi-5~yl)-4-nitro-lH-benzo[d]imidazoi-2{3H)-one 

4-amino-l-benzyj-3-methyi-6-(l~methyi~lH-pyrazoi~5-yi}~XH-benzo[d3innidszoi-2(3H)-one 

{4-hroma-6-(3,5~dimelhyiisoxazQi-4-yl)-2-methyi-lH-benzo[djimidazot-l-

yi)(pheny!)methanone 

l-benzy!-2-methyl-6-(5-methyiisoxazol-4-yi)-lH-benzo[d]3m3dazol--4-amme 

l-(cyciopentyImethy!)-6-{3,5-dimethyiisoxazoi-4-y!)-lH-3m)dazo[4,5-b]pyridin-2(3H)-one 

l-{cydobutylmethyi)-6-(3f5-dlmethynsoxazol-4-y!)-lH-imidazo[4,5-b]pyridin--2(3H)-one 

N-(l-benzYl-3-m£thyl~6-{l-methyi-lH-pyrazo!-5-yi)-2-oxG~2J3-d3hYdrQ-lH-benzo[d}irnidazo!-

4-yi)acetamide 

l-benzyi-6-{3J5-dimethyiisoxazoi-4-y!}"N-(4-methoxybenzyl)-lH-imidazo[4/5-b]pyndin-2-

amine 

l-benzyl-2-methyl-6~(l-methyi-lH-iI2J3-triazoi-'5-yi}-lH-irr!idazo[4/5-b]pyr!dine 

4-{{l-benzy!-6-(3,5-dimethy!isoxazol-4-yl)-lH-imidazo[4,5-b3pyndin-2-y!)amino}cyc!ohexanoi 

4-{Hcyclopenty!methyl}-6~(3,5"dimethy(isoxazoi-4-yi)-lH-imidazo[4,5-ta]pyndin-2" 

yi)morpholine 
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4~(2"(azetidin-l-y!)-l-(cyclopenty!methy!)-lH~imida2o[4,5"b]pyridin-6~y!)-3,5-

dimethylisoxazole 

4-(l-(cyclobutylmethyi}-G"{3,5-dimethy!isoxazol-4-yl)-lH-imida2o[4;5-b]pyriclin"2-

yi)morpho!ine 

4-{2-{azetidifvl-yl)-l-{cydobutylmethyf)-lH-imfdazo[4,5-b]pyridirv6-yl)-3,S-

dimethyiisoxazole 

Nl-(l-ben2y!-5-(3,5-djmethylisoxazo[-4-yl)~lH-imidazo[4,5-b]pyridifv2-yi)-i\i2,N2" 

dimethylethane-l,2--diamme 

4-(l-benzy]-2-(pipera2in~l-yl)-lH-imidazo[4,5-b]pyridin-6-yl)-3/5-dimethyiisoKazoie 

l-benzyi-N-cyclopentyi~6-(3,5-dimethynsoxazoi-4-yi)-iH-imidazo[4f5"b]pyrid}n-2~arnine; 

l-benzyi~6^3/5-dimethyiisoxazoi-4-yi)-N-(2~morphoiinoethyl)-lH-irnidazo[4,5--b]pyridm-2-

amine; 

l-benzyl-6"{3,5-dimethyiisoxazol~4-yi}-lH-imidazo[4;5-b]pyridin-2-amine; 

3-(((l-benzyl-6-(3,5-djme£hyHsoxazoi-4-yI)-lH~smidazG[4,5-b]pyridin-2-

y!)amino}methyi)benzon[triie; 

{R)-6-{3,5-dimethy!i5Gxazol-4-yi)-l-{l-phenySethyi)-lH-!msdazo[4,$-b]pYridin-2{3H)--one; 

{S}-6-(3,5-dimethy]i5oxazo!-4-yf}~i-(l-phenylethyl}-lH-imidazo[4/5-b3pyndin~2(3H)-one; 

4-(l-b8nzyi-2»{tetrahydro-2H-pyran-4-y!)-lH-im!dazo[4,5-b]pyridin~6-yl)-3,5-

dimethyiisoxazoie; 

l-benzy!-6-(3,5-dimethynsoxazol~4-yi}-N-methy!-lH-lmidazo[4>5"b]pyridine-2-carboxamide; 

l-£cyclopentylmethyO-6-{3,5-dimethyitsoxazol-4-yl)-N-(tetrahydro-2H-pyrars-4~yi)-lH-

imidazo[4f5"b]pyridin-2-amine; 

l-(cyclobuty3metbyi)~6"{3,5-dimethylisoxazo?-4-y3)-N~(tetrahydro-2H-pyran-4-yl)-lH-

imidazo[4;5-b3pyridin-2-amine; 

Nl-{143enzyl-6-{3,5-dimethyiisox3ZQl-4-Yi)-lH-iniidazo[4,5-b]pyridin-2-yi)cydohexane-l,4-

diamine; 

l-benzyS"N-(cyclohexy!methyi}-6-{3,5-dimethylisGxazGl~4-yl}-lH-imidazo[4/5-b]pyridin-2-

amine; 

l~benzy3-5-(3,5-dimethytisoxazot-4-y!}-N-(3-methoxypropyi)~lH-imidazo[4,5-b]pyridjn-2-

amine; 

l-benzyi~6-(3,5-dimeThyiisoxazol-4-yi)-N-(oxetan-3'yl}-lH-imidazo[4,5-b]pyrfdin-2-amine; 

6-(3,5-dimethylisoxazol'4~y!)-l-{4-fluorobenzyi)-lH-imidazo[4y5-b3pyridin-2(3H}-one; 

l-benzyi~6~{3,5-dimethy!isoxazo{-4-yi}-hi-(pyrazin-2-ylmethyi)~lH-imidazo[4,5-b3pyridin-2-

amine; 
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l-benzyS-6-(3,.5--dimethyissoxazol-4-yl)-N-{{tetrahydro-2H-pyr'an"4"Vi)methyl}-XH-imidazo[4,5-

h]pyridin~2-amine; 

l-benzy!-6-(3/5-dimethyiisoxazol-4-yl)-N-(2-{4-methYlpiperazin-l-yt)ethyl)-lH-imidazo[4J5-

h]pyridin-2-amine; 

6-{3/5"dim8thynsoxazoi-4-y]}-l-{4-fiuorobenzyl)-N-methyi-iH-imidazol4,5-bjpyridin-2-amine; 

l-(4--ch!Qrobenzy3)-6-(3,5-dimethyHsoxazoi~4-y!)-N-methyi-lH-imidazo[4J5-b]pyridtn-2-

amine; 

l-benzyj-N-cydohexyl-6~(3,5<HmethyiisoxazQi-4-Yi)-lH-imidazo[4,5-b]pyrid!n-2-amine; 

l-benzyi-6-(3,5-dimethy!isaxazo!-4-y!)-N-{l-methyipiperidin~4-y!}-lH-!midazo[4,5-b]pyridin-

2-amine; 

4-(l-benzyl-2-(pyridin-3-yloxy}-!H-imidazo[4/5-b]pyridm-6-y3}-3,5-d6methyli$Gxazoie; 

l-{(l-benzyl-6-{3#5-dimethyHsoxazol-4-yl}-lH-:imidazo[4)5-b]pyridm-2-yl)amino)-2-

methylpropan-2-ol; 

l~benzy!-6-(3,5-dimethyltsoxazol-4-yi)-N-(2--(pyrrolidin~l-yl)ethYlj-lH-imidazo[4,5-b]pYridm-

2-amine; 

l-benzy!-6-{3/5-dimethylisoxazol-4-y!)-N-{2~(pipendin-l~y!)ethyl)-lH-imidazo[4,5-b]pyridin-2-

amine; 

{R}-6-{3,5-diniethyl!soxazoi-4-y!}-4-nitro--l-(:i-phenylethyi}-lH-benzo[d]imidazoi-2{3H)-one; 

4-(l~benzyl-7-methoxy-2-(tnfiuoromethyi}-lH-benzo[d3imidazol-6-'y]}-3,5-dimethyiisoxazole; 

l~benzyi-6-(3J5-dimethyfisoxazol-4~yi}-N-{thiazoi-2-ylmethyl}-lH-tmidazo[4J5~b]pyridin-2~ 

amine; 

l-benzy}-6-(3,5-djmethyHsoxazof-4-yi)-lH~benzo[d]imidazoie-2-carbox!m!dani!de; 

l-benzyl-6-(3,5~dimethynsoxazof-4-yi)-lH-benzo[d]fmidazole-'2-carboxamide; 

a-benzyl-S-tSjS-dimetbylisoxazoM-yf^N-^l-rnethylpiperidm^-ylJmethySJ-lH-imidazoj^S-

b3pyridin-2-amine; 

l-(l-benzyi-6-(3,5-dimethyiisoxazol-4-yi)-lH-imidazo[4,5-bjpyridin-2-yl}azetidin-3-ol; 

4~(i-benzyi-2-(pyridin-4-yioxy)~lH-imidazoH,5-b]pyridin-6-yl)-3,5-dimethy!isoxazole; 

l-benzyi-6-(3,5-dsmethylisoxazo!~4-yi)-N-(pyndin-3-y!}-lH-benzo[d]!midazoi--2-amine; and 

3-(l-benzyi-lH-benzoId]imidazo(-6-yi)-4-ethy!-lH-l,2,4-triazoi-5{4H)-one; 

or a stereoisomer, tautomer, sait, or hydrate thereof. 

[0154] Another aspect of the invention provides 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., a human} comprising administering a therapeutically effective amount 

of a compound of Formula I, Formula ia, and/or Formula II. 
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[0155] In one embodiment, because of potent effects of BET inhibitors in vitro on IL-6 and 

iL-17 transcription, BET inhibitor compounds of Formula I, Formula la,, and/or Formula II may be used 

as therapeutics for inflammatory disorders in which IL-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 I, Formula la, and/or Formula II or stereoisomer, 

tautomer, pharmaceutically acceptable salt, or hydrate of formula I, Formula ia, and/or Formula 13 

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 

Neuroimmunol 175(1-2): 52-8 (2006)), Agammaglobulinemia (Gonzalez-Serrano, MX., et a I./' 

Increased Pro-inflammatory Cytokine Production After Lipopoiysaccharide Stimulation in Patients 

with X-linked Agammaglobulinemia/' J din Immunol 32(5):967-74 (2012)}., Allergic Disease 

(McKinley, L., et a!., "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 ankylosing spondylitis/' Rheumatol Int 32(8):2511-5 

(2012)), Anti-GBM/Anti-TBM nephritis {Ito, Y., et aL, "Pathogenic significance of interieukin-6 in a 

patient with antiglomerular basement membrane antibody-induced glomerulonephritis with 

multinucleated giant cells/' Am J Kidney Dis 26(l);72-9 (1995)), Anti-phospholipid syndrome 

(Soltesz, P., et al., "Immunological features of primary anti-phospholipid syndrome in connection 

with endothelial dysfunction," Rheumatology (Oxford) 47(ll):1628-34 (2008)), Autoimmune 

aplastic anemia (Gu, Y.,. et aL, "Interleukin (IL)-17 promotes macrophages to produce IL-S, IL-6 and 

tumour necrosis factor-alpha in aplastic anaemia/' BrJ Haematol !42{1):109-14 (2008)), 

Autoimmune hepatitis (Zhao, L., et al., "lnterleukin-17 contributes to the pathogenesis of 

autoimmune hepatitis through inducing hepatic interleukin-6 expression/"' PLoS One 6(4):el8909 

(2011)), Autoimmune inner ear disease (Gloddek, B.,eta!., "Pharmacological influence on inner ear 

endothelial cells in relation to the pathogenesis of sensorineural hearing loss" Adv Otorhinoiaryngo! 

59:75-83 (2002)).. Autoimmune myocarditis (Yamashita, T., et aL, "!L-6-mediated Thl7 differentiation 

through RORgammat is essentia! for the initiation of experimental autoimmune myocarditis/' 

Cardiovasc Res 91(4):640-8 (2011)), Autoimmune pancreatitis {Ni, J., et al./' Involvement of 

lnterleukin-17A in Pancreatic Damage in Rat Experimental Acute Necrotizing Pancreatitis/" 

inflammation (2012)),. Autoimmune retinopathy (Hohki, S., et al., "Blockade of interleukin-6 signaling 

suppresses experimental autoimmune uveoretinitis by the inhibition of inflammatory Thl7 

responses," Exp Eye Res 91(2):162-70 (2010)), Autoimmune thrombocytopenic purpura (Ma, D„ et 

aL, "Profile of Thl7 cytokines {iL-17, TGF-beta, IL-6) and Thl cytokine (IFN-gamma) in patients with 

immune thrombocytopenic purpura/' Ann Hematol 87(ll'):899-904 (2008)), Behcet's Disease 
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(Ycshimura, T., et aL, "Involvement ofThl7 cells and the effect of anti-IL~6 therapy in autoimmune 

uveitis/' Rheumatology (Oxford) 48(4}:347-54 (2009)}, Bullous pemphigoid (D'Auria, L, P. et al., 

"Cytokines and bullous pemphigoid/' Ear Cytokine Netw 10(2}:123-34 (1999)), Castieman's Disease 

(El-Osta, H.E. and R. Kurzrock, "Castieman's disease: from basic mechanisms to molecular 

therapeutics/' Oncologist 16{4}:497-511 (2011)), Celiac Disease {Lahdenpera, A.L, et aL, "Up-

regulation of small intestinal lnterleukin-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 a!., "The analysts of mRNA expression of cytokines from skin lesions 

in Churg-Strauss syndrome/' J Dermatol 25(3):171-7 (1998)), Crohn's Disease (Holtta, V., et a!., "IL-

23/IL-17 immunity as a hallmark of Crohn's disease/' Infiamm Bowel Dis 14(9):1175-84 (2G08)), 

Cogan's syndrome (Shihuya, M., et aL, "Successful treatment with tociiizumab in a case of Cogan's 

syndrome complicated with aortitis/' Mod Rheumatol (2G12)), 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 interieukin-lbeta, inte.rieukin-6, and tumor necrosis factor alpha in mixed 

cryoglobulinemia/'' Arthritis Rheum 60(12):3841-7 (2009)}, Dermatomyositis {Chevrel, G., et aL, 

"lnterleukin-17 increases the effects of IL-1 beta on muscle cells: arguments for the roie of T cells in 

the pathogenesis of myositis/' J Neuroimmunol 137(l-2):125-33 (2003)), Devic's Disease (Linhares, 

LLC., et aL, "The Ex Vivo Production of IL-6 and IL-21 by CD4{+) T Cells is Directly Associated with 

Neurological Disability in Neuromyelitis Optica Patients," J Clin Immunol (2012)), Encephalitis 

(Kyburz, D. and M, Corr, "Thl7 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 Eosinophilic 

inflammation/' J Autoimmun (2012)}, Eosinophilic fasciitis (Dias, P.M. and G. Banerjee, "The Role of 

Thl7/IL-17 on Eosinophilic Inflammation/' J Autoimmun (2012)}, Erythema nodosum (Kahawita, LP. 

and D.N. Lockwood, "Towards understanding the pathology of erythema nodosum leprosum/' Trans 

R Soc Trop Med Hyg lG2(4):329-37 (2008)}, Giant ceil arteritis (Deng, J., et aL, "Thl7 and Thl T-ceil 

responses in giant cell arteritis/"'" Circulation 121(7):906-15 (2010)}, Glomerulonephritis (Ooi, J.D.,et 

aL, "Review: T helper 17 cells: their role in glomerulonephritis/' Nephrology (Carlton) 15(5):513-21 

(201G)}, Goodpasture's syndrome (Ito. Y., et aL, "Pathogenic significance of interleukin-6 in a patient 

with antigiomerular basement membrane antibody-induced glomerulonephritis with multinucleated 

giant cells/' Am J Kidney Dis 26(l):72-9 (1995)), Granulomatosis with Polyangiitis (Wegener's) 

(Nakahama, H,, et aL, "Distinct responses of interleuksn-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, S.E,, et al., "Increased serum interleukin-17 In Graves' ophthalmopathy/' GraefesArch 

Ciin Exp Ophthalmol 250(10):1521-6 (201?.)), Guiilain-Barre syndrome (Lu, M.G. and J. Zhu, "The role 

of cytokines in Guiliain-Barre syndrome/' J Neurol 258(4):533-48 (2011)), Hashimoto's thyroiditis 

(Figueroa-Vega, N., et aL, "increased circulating pro-inflammatory cytokines and Thl7 lymphocytes 

in Hashimoto's thyroiditis/'./ Clin Endocrinol Metab 95(2):953-62 (2009.)), Hemolytic anemia {Xu, U 

et aL, "Critical role of Thl7 ceils in development of autoimmune hemolytic anemia/'' Exp Hematol 

(2012)), Henoch-Schonlein purpura (Jen, H.YV et aL, "Increased serum interleukin-17 and peripheral 

Thl7 ceils in children with acute Henoch-Schonlein purpura," Pediatr Allergy Immunol 22(S):S82-8 

(2011)), IgA nephropathy (Lin, F.,L, et aL, "imbalance of regulatory T cells to Thl7 cells in IgA 

nephropathy," ScandJ Clin Lab Invest 72(3):221~9 (2012)}, Inclusion body myositis (Baron, P., et aL, 

"Production, of IL-6 by human myoblasts stimulated with Abeta: relevance in the pathogenesis of 

IBM," Neurology 57{9};156X-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.KV et aL, "Cutaneous leucoclastic 

vasculitis (LV) following bortezomib therapy in a myeloma patient; association with pro­

inflammatory cytokines," Eur J Haematol 76{3):265-8 (2006)), Lichen planus (Rhodus, N.L., et aL, 

"Proinflammatory cytokine levels in .saliva before and after treatment of (erosive) 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 IL-23 to Thl/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 granulomatosis and microscopic poiyangiitls," Clin Exp Rheumatol 

17(4}:433-40 (1999)), Multiple sclerosis (Jadidi-Niaragh, F. and Mirshafiey A., "Thl7 cell, the new 

player of neuroinflammatory process in multiple sclerosis/' ScandJ Immunol 74(1}:1-13 {2011)), 

Myasthenia gravis (Aricha, R., et aL, "Blocking of IL-6 suppresses experimental autoimmune 

myasthenia gravis/' J Autoimmun 36(2);135-41 (2011)}, myositis (Chevrel, G., et aL, "lnterleukin-17 

increases the effects of IL-1 beta on muscle cells: arguments for the role of T ceils in the 

pathogenesis of myositis," J Neuroimmunol 137(l-2):125-33 (2003)), Optic neuritis (icoz, S., et aL, 

"Enhanced IL-6 production in aquaporin-4 antibody positive neuromyelitis optica patients," IntJ 

Neurosci 120(l):71-5 (2010)), Pemphigus (Lopez-Robles, E., et al., "TNFalpha and IL-6 are mediators 

in the blistering process of pemphigus," IntJ Dermatol 40(3):185-S (2001)), POEMS syndrome 
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(Kailen, KJ., et aL, "Newdevelopments in IL-6 dependent biology and therapy: where do we stand 

and what are the options?" Expert Opiri Investig Drugs 8(9}:1327-49 (1999)), Polyarteritis nodosa 

(Kawakaml,T,, et aL, ''Serum levels of interleukin-6 in patients with cutaneous polyarteritis nodosa/' 

Acta Derm Venereal 92(3}:322-3 (20:1.2)}, Primary biliary cirrhosis (Marada, K., et a!., "Periductal 

mterjeukm-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 (2009)).. 

Psoriasis (Fujishlma, S„ et al.. "Involvement of IL-17F via the induction of IL-6 in psoriasis/' Arch 

Dermatol Res 302(7):499-505 (2010)}, Psoriatic arthritis (Raychaudhuri, 5,P,, et aL, IL-17 receptor and 

its functional significance in psoriatic arthritis," Mof Cell Biochem 359{l~2):419-29 (2012)), 

Pyoderma gangrenosum (Kawakami, T., et aL, "Reduction of interieukin-6, interleukin-8, and anti-

phosphatidylserine-prothrombin complex antibody by granulocyte and monocyte adsorption 

apheresis in a patient with pyoderma gangrenosum and ulcerative colitis/' Am J Gastroenterol 

104(9}:2363-4 (2009)). Relapsing polychondritis (Kawai, M.f et a!., "Sustained response to 

tocillzumab, antMnterleukin-6 receptor antibody, in two patients with refractory relapsing 

polychondritis," Rheumatology {Oxford} 4S(3}:318-9 (2009)}, Rheumatoid arthritis (Ash, Z. and P. 

Emery, "The role of tocilizumab in the management of rheumatoid arthritis," Expert Opin Bio! Tiier, 

12(9):1277-89 (2012)), Sarcoidosis (Belli, F., et al., "Cytokines assay in peripheral blood and 

bronchoaiveolar lavage in the diagnosis and staging of pulmonary granulomatous diseases/' IntJ 

immunopatho! Pharmacol 13(2}:61-67 (2000)), Scleroderma (Radstake, T.R., et aL, "The pronounced 

Thl7 profile in systemic sclerosis (SSc) together with intracellular expression of TGFbeta and 

IFNgamma distinguishes SSc phenotypes/' PLoS One, 4(6): e$903 (2009)}, 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):1167-77 (2009)), Takayasu's arteritis (Sun, Y., 

et al., "MMP-9 and !L-6 are potential biomarkers for disease activity in Takayasu's arteritis/' IntJ 

Cardiol 156(2):236-8 (2012)}, Transverse myelitis (Graber, J J,, et aL, "lnterjeukin-17 in transverse 

myelitis and multiple sclerosis," J Neuroimmunol 196{l-2):124-32 (2008}), Ulcerative colitis (Mudter, 

J. and M.F. Neurath, "11-6 signaling in inflammatory bowel disease: pathophysiological role and 

clinical relevance," Inflamm Bowel Dis 13(8):1016~23 (2007)}, Uveitis (Haruta, H., et aL, "Blockade of 

interleuktn-6 signaling suppresses not only thl7 but also interphotoreceptor retinoid binding 

protein-specific Thl 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 

interleukin-17 in the pathogenesis of vitiligo," Ciin Exp Dermatol 36{3):292-7 115. (2011)). Thus, the 

invention includes compounds of Formuia I, Formula la, and/or Formula II, stereoisomers, 

tautomers, pharmaceutically acceptable saits, or hydrates thereof; pharmaceutical compositions 
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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-autoimmune) inflammatory diseases characterized by 

increased expression of pro-inflammatory cytokines, including IL-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 5,E. Kountakis, "Role of interleukins and transforming growth factor-beta in chronic 

rhinosinusitis and nasai polyposis/' Laryngoscope 115{4):684-6 (2005)}, pneumonitis (Besnard, A.G., 

et aL, "Inflammasome-lL-l-Thl7 response in allergic lung inflammation'' J Mo! Cell Biol 4{1):3-10 

(2012})f osteomyelitis (Yoshii, T.? et al., "Local levels of interleukin-lbeta, -4, -6 and tumor necrosis 

factor alpha in an experimental mode! of murine osteomyelitis due to staphylococcus aureus," 

Cytokine 19(2):59-65 2002), gastritis (Bayraktaroglu, Tv et aL, "Serum levels of tumor necrosis factor-

alpha, interleukin-6 and interleukin-8 are not increased in dyspeptic patients with Helicobacter 

pyiori-associated gastritis," Mediators Infiamrn 13(1):25~8 (2004)), enteritis (Mitsuyama, K., et al., 

"STAT3 activation via interleukin 6 trans-signalling contributes to ileitis in SAMPl/Yit mice," Gut 

55(9):1263-9, (2006))., gingivitis (Johnson, R.B., et aL, "interieukin-11 and IL-17 and the pathogenesis 

of periodontal disease," J Periodontal 75(l):37-43 (2004)}, appendicitis (Latifi, et a!., "Persistent 

elevation of serum interieukin-6 in intraabdominal sepsis identifies those with prolonged length of 

stay/'iPecf/otrSur^ 39(lG}:1548-52 (2004)), irritable bowel syndrome (Ortiz-Lucas, et al., 

"Irritable bowel syndrome immune hypothesis. Part two: the role of cytokines/' Rev Esp Enferrn Dig 

102(12):711-7 (2010)), tissue graft rejection (Kappei, L.W., et aL, "IL-17 contributes to CD4-mediated 

graft-versus-host disease," Shod 113(4}:945-52 (2009)), chronic obstructive pulmonary disease 

(COPD) (Traves, S.L and L.E. Donnelly, "Thl7 cells in airway diseases," CurrMol 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, Lv et a3., "JL-17RA aptamer-mediated repression of IL-6 inhibits synovium 

inflammation in a murine model of osteoarthritis/' Osteoarthritis Cartilage 19(6):711-8 (2011)), 

acute gout (Urano, W., et a!., "The inflammatory 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 L.E. Donnelly, "Thl7 ceils in airway diseases," Curr Mo! 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/' /0cfaey/nt 65{4):1357-65 (2004)), burns {Paquet, P. and G.E. 

Pierard, "interleukin-6 and the skin/' int Arch AHergy Immunol 109(4):308-17 (1996)), Herxheimer 

reaction (Kapianski, G., et aL, "Jarisch-Herxheimer reaction complicating the treatment of chronic Q 

fever endocarditis: elevated TNFalpha and IL-6 serum levels," J Infect 37(i):83-4 (1998)), and SiRS 
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associated with viral infections (Belkina, AX. 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 I, Formuia ia, and/or Formula II, stereoisomers, tautomers, pharmaceutically 

acceptable salts, or hydrates thereof; pharmaceutical compositions comprising one or more of those 

compounds; and methods of using those compounds or compositions for treating these diseases. 

[0157] in one embodiment, BET inhibitor compounds of Formuia I, Formula ia, and/or 

Formula II, stereoisomers, 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/Thl7 balance," Eur J Immunol 40(7):1830-5 (2010)) and thus would be especially 

sensitive to BET inhibition. In another embodiment, BET inhibitor compounds of Formula 1, Formula 

la, and/or Formula I! may be used for treating sepsis and associated afflictions. BET inhibition has 

been shown to inhibit development of sepsis, In part, by Inhibiting IL-6 expression, in preclinical 

models in both published (Nicodeme, E,, et al,, "Suppression of inflammation by a synthetic histone 

mimic/' A/atafe468(7327):1119-23 (2010)) and proprietary data. 

[0158] !n one embodiment, BET inhibitor compounds of Formula i, Formuia la, and/or 

Formula II, stereoisomers, tautomers, pharmaceutically acceptable saifcs, or hydrates thereof, or 

compositions 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 bromodornain inhibition as a therapeutic strategy to target c-Myc," Ceii 146(6):904-17 (2010); 

Mertz, J.A., et al., "Targeting MYC dependence in cancer by inhibiting BET bromodomains/' Proc 

Natl Acad Sci USA lG8(40):16669-74 (2011), These cancers include, but are not limited to, B-acute 

lymphocytic leukemia, Burkitt's lymphoma, Diffuse large ceii 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 ceil carcinoma, Osteosarcoma, Ovarian cancer, Prostate 

cancer, Renal clear cell carcinoma, Retinoblastoma, Rhabdomyosarcoma, and Small ceil 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 Formuia I, Formula ia, and/or 

Formuia it, stereoisomers, tautomers, pharmaceutical^ 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 (overexpression, translocation, etc) of BET proteins. These include, but 

are not limited to, NUT midline carcinoma (Brd3 or Brd4 translocation to nutiin 1 gene) (French, C.A., 

"NUT midline carcinoma/' Cancer Genet Cytogenet 203(1):16-2O (2010)), B-ceH lymphoma (Brd2 

overexpression) (Greenwald, RJ., et aL, "E mu-BRD2 transgenic mice develop B-celi lymphoma and 

leukemia/'. Blood lQ3{4):1475-84 (2004)), non-small ceil lung cancer (RrdT overexpression) 

(Grunwaid, C.f et aL, "Expression of multiple epigenetically regulated cancer/germline genes in 

nonsmall cell iung cancer," Int. J Cancer 118(10):2522-8 (2006)), esophageal cancer and head and 

neck squamous cell carcinoma (BrdT overexpression) (Scanlan, MJ,, et aL, "Expression of cancer-

testis antigens in lung cancer: definition of bromodornain 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 a!., 

"Aberrant epigenetic regulation of bromodornain BRD4 in human colon cancer/' J Mo! Med {BerI) 

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 1, Formula la, 

and/or Formula fi, stereoisomers, tautomers, pharmaceutical acceptable salts, or hydrates thereof, 

or compositions comprising one or more of those compounds may be used to treat cancers that rely 

on pTEFb {Cdk9/cyciin T) and BET proteins to regulate oncogenes. These cancers include, but are 

not limited to, chronic lymphocytic leukemia and multiple myeloma (Tang, W.G., et aL, "Phase I and 

pharmacologic study of S.NS-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 cei! lymphoma with germinal center phenotype, Burkitt's 

lymphoma, Hodgkin's lymphoma, follicular lymphomas and activated, anaplastic large cell 

lymphoma (Bellan, C, et al, "CDK9/CYCLINT1 expression during norma! lymphoid differentiation 

and malignant transformation/' J Pathol 2G3(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 PNETtumors/' Cancer 

Biol Ther 4(3)':277-81 (2005)), rhabdomyosarcoma (Simone, C. and A. Giordano, "Abrogation of 

signal-dependent activation of the cdk9/cyc!in T2a complex in human RD rhabdomyosarcoma cells/' 

Cell Death Differ 14(l):192-5 (2007)), prostate cancer (Lee, O.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 Bioi Chem 276(13):9978-84 {2001}), and breast cancer {Barthoiorneeusen. K,f et a!,, "SET 

bromodornain inhibition activates transcription via a transient release of P-TEFb from 7SK snRNP/J 

Biol Chem (2012}}. 

[0161] in one embodiment, BET inhibitor compounds of Formula I, Formuia la, and/or 

Formuia El, stereoisomers; tautomers, pharmaceutical acceptable salts, or hydrates thereof, or 

compositions comprising one or more of those compounds may be used to treat cancers in which 

BET-responsive genes, such as CDK6, Bcl2, TYR03, MYB, and hTERT are up-regulated, Dawson, MA, 

et al., "Inhibition of BET recruitment to chromatin as an effective treatment for MLL-fusion 

leukaemia/ Nature 478{7370):529-33 (2011); Delmore, IE., et aL, "BET bromodornain inhibition as 

a therapeutic strategy to target c-Myc/ Ceii 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, meduiloblastoma, 

thyroid cancer, melanoma, multiple myeloma, Barret's adenocarcinoma, hepatoma, prostate cancer, 

pro-myeiocytic leukemia, chronic lymphocytic leukemia, mantle cell lymphoma, diffuse large B-cell 

lymphoma, small ceil lung cancer, and renal carcinoma. Ruden, M. and N. Puri, "Novel anticancer 

therapeutics targeting telomerase/ Cancer Treat Rev {2012}; Keliy, P.N, and A, Strasser, "The role of 

Bcl-2 and its pro-survival relatives in tumourigenesis and cancer therapy" Ceii Death Differ 

18(9):1414-24 (2011); Uchida, T., et aL, "Antitumor effect of bci-2 antisense phosphorothioate 

oligodeoxynucleotides on human renal-cell carcinoma ceils in vitro and in mice/ Moi Uroi 5<2):71-8 

(2001). 

[0182] Published and proprietary data have shown direct effects of BET inhibition on cell 

proliferation in various cancers, in one embodiment BET inhibitor compounds of Formuia I, Formuia 

la, and/or Formula H. stereoisomers, 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 NiVIC (NUT-midline carcinoma), 

acute myeloid leukemia (AML), acute B lymphoblastic leukemia (B-ALL), Burkitt's Lymphoma, B-ceH 

Lymphoma, Melanoma, mixed lineage leukemia, multiple myeloma, pro-myeiocytic leukemia (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 MLL-fusion leukaemia/' Nature 

478(7370):529-33 (2011); Zuber, J., et a!v "RNAi screen identifies Brd4 as a therapeutic target in 

acute myeloid leukaemia/' Nature 478{737Q}:52.4-8 (2011); Miguel F. Segura,et ai, "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, Meduiloblastoma, 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 I, Formula la, and/or 

Formuia II, stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or 

compositions comprising one or more of those compounds may be combined with other therapies, 

chemotherapeutlc agents, or antiproliferative 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/hut is not limited to, ABT-737, Azacitidine (Vida.za), AZD1152 (Barasertib), 

AZD2281 (Olaparib), AZD6244 (Selumetinib), BEZ235, Bleomycin Sulfate, Bortezomib (Veicade), 

Busuifan (Myleran), Camptothecin, Cisplatin, Cyclophosphamide (Clafen), CYT387, Cytarabine (Ara-

C}, Dacarbazlne, DAPT {GSi-IX}, Decitabine, Dexamethasone, Doxorubicin (Adriamyein), Etoposide, 

Everolimus {RADG01}, Flavopiridol (Aivocidib), Ganetespib (STA-9090), Gefitinib (Iressa), Idarubicin, 

Ifosfamide {Mitoxana}., !FSMa2a (Roferon A), Meiphalan (Alkeran). Methazolastone (temozolomide), 

Metformin, Mitoxantrone (Novantrone), Paclitaxel, Phenformin, PKC412 (Midostaurin), PLX4032 

(Vemurafenib), Pomalidomide (CC-4047), Prednisone (Deltasone), Rapamycin, Revlimid 

(Lenalidomide), Ruxolitirsib (1NCBG18424), Sorafenib {Nexavar), 5U11248 (Sunitinib), 5U1I274, 

Vinblastine, Vincristine (Oncovin), Virsoreibine (Navelbine), Vorinostat (SANA), and WP1130 

(Degrasyn). 

[0164] In one embodiment, BET inhibitor compounds of Formula i, Formuia la, and/or 

Formuia II, stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or 

compositions comprising one or more of those compounds may be used to treat benign proliferative 

and fibrotic disorders, including, but not limited to, 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 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). 

[01S5] In one embodiment, because of their ability to up-regulate ApoA-l transcription 

and protein expression (Mirguet, 0., et al., "From ApoAl upreguiation to SET family bromodornain 

66 



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{li):3827-38 (2011)), BET inhibitor compounds of Formula !, Formula la, and/or 

Formula ilf stereoisomers, tautomers, pharmaceutical acceptable salts, or hydrates thereof, or 

compositions comprising one or more of those compounds may be used to treat cardiovascular 

diseases that are generally associated with including dysHpidemia, atherosclerosis, 

hypercholesterolemia, and metabolic syndrome (Belkina, A.C. and G.V. Denis, "BET domain co-

regulators in obesity, inflammation and cancer," Nat Rev Cancer 12(7):465-77 (2012); Denis, G.V., 

"Bromodornain coactivators in cancer, obesity, type 2 diabetes, and inflammation/' Discov Med 

10(55}:489-99 (2010)}. In another embodiment, BET inhibitor compounds of Formula \3 Formula la, 

and/or Formula ii may be used to treat non-cardiovascular disease characterized by deficits in ApoA-

1, including Alzheimer's disease. Elliott, D.A., et aL, "Apoiipoproteins in the brain: implications for 

neurological and psychiatric disorders," Ciin tipidol 51(4):555-573 (2010). 

[0166] In one embodiment, BET inhibitor compounds of Formula 1, Formula la, and/or 

Formula If, stereoisomers, tautomers, pharmaceutical/ acceptable salts, or hydrates thereof, or 

compositions comprising one or more of those compounds may be used in patients with insulin 

resistance and type II diabetes. Belkina, A.C. and G.V. Denis, "BET domain co-regulators En obesity, 

inflammation and cancer/' Not Rev Cancer 12{7):465-77 (2012); Denis, G.V., "Bromodornain 

coactivators in cancer, obesity, type 2 diabetes, and inflammation," Discov Med 10(55):489-99 

(2010); Wang, F., et aL, "Brd2 disruption in mice causes severe obesity without Type 2 diabetes," 

Biochem J 425{l):71-83 (2010); Denis, -G.V., et al, "An emerging roie for bromodomain-containing 

proteins in chromatin regulation and transcriptional control of adipogenesis," FEBS Lett 

584(15):3260-8 (2010). The anti-inflammatory effects of BET inhibition would have additional value 

in decreasing inflammation associated with diabetes and metabolic disease. Alexandras, K., et al., 

"inflammatory process in type 2 diabetes: The roie of cytokines," Ann N Y Acad Sci 1084:89-117 

(2006). 

[0167] In one embodiment, because of their ability to down-regulate viral promoters, BET 

inhibitor compounds of Formuia 1, Formula ia, and/or Formula H, stereoisomers, tautomers, 

pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of 

those compounds may be used as therapeutics for cancers that are associated with viruses including 

Epstein-Barr Virus (EBV), hepatitis virus (HBV, 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 Viroi 83(9}:4127--39 (2009); You, 1, et al., 
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"Kaposi's sarcoma-associated herpesvirus latency-associated nuclear antigen interacts with 

bromodornain protein Brd4 on host mitotic chromosomes/' J Virol 80(18);8909-19 (2006); Palermo, 

R.D., et al., "RNA polymerase Ii stalling promotes nifcieosorne occlusion and pTEFb recruitment to 

drive immortalization by Epstein-Barr virus/' PLoS Pathog 7(10):el002334 (2011); Poreba, E., et al., 

"Epigenetic mechanisms in virus-induced tumorigenesis/' Ciin Epigenetics 2{2):233-47. 2011. In 

another embodiment, because of their ability to reactivate HIV-:1 in models of latent T ceii infection 

and latent monocyte infection, BET Inhibitors could be used in combination with anti-retrovlrai 

therapeutics for treating HIV, Zhu, J., et aL, "Reactivation of Latent HIV-1 by Inhibition of BRD4/' Ceil 

Rep (2012); Banerjee, C., et al, "BET bromodornain inhibition as a novel strategy for reactivation of 

HIV-1/' J Leukoc Biol (2012); Bartholomeeusen, K., et aL, "BET bromodornain inhibition activates 

transcription via a transient release of P-TEFb from 7SK snRNP/' J Biol Chem (2012); Li, Z,, et aL, "The 

BET bromodornain inhibitor JQ1 activates HiV latency through antagonizing 8rd4 inhibition of Tat-

transactivation," Nucleic Acids Res (2012.) 

[0168] In one embodiment, because of the roie of epigenetic processes and 

bromodomain-containing proteins in neurological disorders, BET inhibitor compounds of Formuia !, 

Formula la, and/or Formula II, stereoisomers, tautomers, pharmaceutically acceptable salts, or 

hydrates thereof, or compositions comprising one. or more of those compounds may be 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, Sv et aL, "Bromodomains as therapeutic targets/' Expert 

Rev Moi Med 13:e29 (2011). 

[0169] In one embodiment, because of the effect of BRDT depletion or inhibition on 

spermatid development, BET inhibitor compounds of Formula I, Formuia la, and/or Formula IL 

stereoisomers, tautomers, pharmaceutical acceptable salts, or hydrates thereof, or compositions 

comprising one or more of those compounds may be used as reversible, male contraceptive agents. 

Matzuk, MM., et aL, "Small-Molecule Inhibition of BRDT for Male Contraception/' Celf 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 

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

PharmaceuticalComj3Qsitlons 

[0170] Pharmaceutical compositions of the present disclosure comprise at least one 

compound of Formulae 1-11, or tautomer, stereoisomer, pharmaceutically acceptable salt or hydrate 

thereof formulated together with one or more pharmaceutical acceptable carriers. These 



formulations inciude those suitable for oral, rectal, topical, buccai and parenteral (e.g., 

subcutaneous, 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. 

[0171] Formulations suitable for oral administration may be presented in discrete units, 

such as capsules, cachets, lozenges, or tablets, each containing a predetermined amount of a 

compound of the present disclosure as powder or granules; as a solution or a suspension in an 

aqueous or non-aqueous liquid; or as an oil-in-water or water-in-oil 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 or 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 

be formulated with at least one compound described herein 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 

including 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. 

[0172] For solid compositions, conventional nontoxic solid carriers include, for example, 

pharmaceutical grades of manrsitol, lactose, starch, magnesium stearate, sodium saccharin, talc, 

cellulose, glucose, sucrose, magnesium carbonate, and the like. Liquid pharmacologically 

administrate 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 optional 

pharmaceutical adjuvants in an excipient, such as, for example, water, saline, aqueous dextrose, 

glycerol, ethanol, and the like, to thereby form a solution or suspension, in general, suitable 

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 optionaiiy 

combined with one or more accessory ingredients. Compressed tablets may be prepared by 

compressing, in a suitable machine, at-least 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, in a 

69 



suitable machine, where the powdered form of at least one compound of the present disclosure is 

moistened "with an inert liquid diluent 

[0173] Formulations suitable for buccal (sub-linguai) administration inciude lozenges 

comprising at least one compound of the present disclosure in a flavored base, usually sucrose and 

acacia ortragacanth, 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 

comprise sterile aqueous preparations of at least one compound of Formulae l-ii or tautomers, 

stereoisomers, 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 preparations may conveniently be prepared by 

admixing at least one compound described herein with water and rendering the resulting solution 

sterile and isotonic with the biood. injectable compositions 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 butter, and then shaping the resulting 

mixture. 

[0176] 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 excipients which may be used 

include Vaseline, lanoline, polyethylene glycols, alcohols, and combinations of two or more thereof. 

The active compound (I.e., at least one compound of Formulae MV or tautomers, stereoisomers, 

pharmaceutically acceptable salts, and hydrates thereof) is generally present at a concentration of 

from about 0.1% to about 15% w/w of the composition, for example, from about 0.5 to about 2%, 

[0177] 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 invoive the daily or semi-daily 

administration of the encapsulated compound at a perceived dosage of about 1 |ig 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 employed. Encapsulation facilitates access to the site of 

action and allows the administration of the active ingredients simultaneously, 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 maximal plasma concentration. Preliminary doses as, 

for example, determined according to animal tests,, and the scaling of dosages for human 

administration is performed according to art-accepted practices. 

[0179] Toxicity and therapeutic efficacy can be determined by standard pharmaceutical 

procedures in cell cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 

50% of the population) and the £D50 (the dose therapeutically effective in 50% of the population). 

The dose ratio between toxic and therapeutic effects is the therapeutic index and it can be 

expressed as the ratio IDS0/£D5Q. Compositions that exhibit large therapeutic indices are preferable. 

[0180] 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 achieved in one 

animal 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. Reports 50(4):219-244 (1966) 

and Table i for Equivalent Surface Area Dosage Factors). 

Table 3: Equivalent Surface Area Dosage Factors: 

To; 
i : , Mouse ! Rat Monkey 1 Dog j Human 1 

? j 
i (20 g) (150 g) (3.5 kg) : (8 kg) 1 (60 kg) | 

.. 1 
Mouse 1 1/2 : 1/5 | 1/12 

Rat 2 T 1/2 " 1/4 T 1/7 

Monkey 4" I "1 1/3 ;; 

Dog 6 4 3/5"" 1 

Human 12 7 3 | 2 
i 

' i 
1 

[01S1] The dosage of such compounds lies preferably within a range of circulating 

concentrations that include the ED50 with iittie 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 necessary, to sui t observed effects of the treatment. 
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[0182] In one embodiment, a compound of Formulae 1-1! or a tautomer, stereoisomer, 

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 orfibrate; a niacin, a RVX, FXR or LXR 

agonist; a bile-acid reuptake inhibitor; a cholesterol absorption inhibitor; a cholesterol synthesis 

inhibitor; a cholesteryl ester transfer protein (CETP), an ion-exchange resin; an antioxidant; an 

inhibitor of AcyiCoA cholesterol acyftransferase (ACAT inhibitor); a tyrophostine; a suifonylurea-

hased drug; a higuanide; an aipha-glucosidase inhibitor; an apolipoprotein E regulator; a HMG-CoA 

reductase inhibitor, a microsomal triglyceride transfer protein; an LDL-fowing drug; an HDL-raising 

drug; an HDL enhancer; a regulator of the apolipoprotein A-1V and/or apolipoprotein genes; or any 

cardiovascular drug. 

[0X83] in another embodiment, a compound of Formulae 1 and/or Formula II or a 

tautomer, stereoisomer, pharmaceutically acceptable sait 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 antiinflammatory drugs 

(NSAlDs), disease-modifying anti-rheumatic drugs (DMARDS), and the like. Exemplary'anti­

inflammatory agents include, for example, prednisone; methylprenisolone (Medroi®), triamcinolone, 

methotrexate (Rheumatrex®, Trexali®), hydroxychloroquine (Plaquenil®), suifasalzine (Azulfidine®), 

ieflunomide (Arava®), etanercept (Enbrel®), infliximab (Remicade®), adalimumab (Humira®), 

rituximab (Rituxan®), abatacept {Orencia®}, interleukin—1, anakinra (Kineret™), ibuprofen, 

ketoprofen, fenoprofen, naproxen, aspirin, acetominophen, indomethacin, sulindac, meloxicam, 

piroxicam, tenoxicam, lornoxieam, ketorolac, etodolac, mefenamic acid, meclofenamic acid, 

flufenamic acid, tolfenamic acid, diclofenac, oxaprozin, apazone, nimesulide, nabumetone, tenidap, 

etanercept, tolrnetin, phenylbutazone, oxyphenbutazone, diflunisal, salsalate, olsalazine, or 

sulfasalazine. 

EXAMPLES 

[0184] General Methods, Unless otherwise noted, reagents and solvents were used as 

received from commercial suppliers. Proton nuclear magnetic resonance spectra were obtained on 

a Bruker AVANCE 3GQ spectrometer at 3Q0 MHz or Bruker AVANCE 500 spectrometer at 500 MHz or 

a Bruker AVANCE 300 spectrometer at 300 MHz. Spectra are given in ppm (§) and coupling 

constants,lvalues, are reported in hertz (Hz). Tetramethyfsilane was used as an internal standard 

for *H nuclear magnetic resonance. Mass spectra analyses were performed on Waters Aquity UPLC 

Mass Spectrometer in ESI or APCI mode when appropriate, Agilent 6130A Mass Spectrometer in ESI, 
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APCl or MultiMode mode when appropriate or Applied BSosystems API-15QEX Spectrometer in ESI 

or APCI mode when appropriate. Silica gei chromatographys were in general performed on a 

Teledyne Isco CombiFlash® Rf 200 system or a Teledyne isco CombiFlash® Companion system. 

[G185j Abbreviations; CDI: l,r-carbonyldiimidazole; DMAP: NfN-

dlmethyiaminopropylamine; EDC: l-{3-dimethylaminapropy!)-3~ethy!carbodiimide hydrochloride; m-

CPBA: 3-chloroperoxyhenzoic acid; NBS: Af-bromosuccinimide, 

General Pfge^d'iire A; 

Preparation of S-Benzyl-l-^S-dsmethylisoxazoM-Yil-SH-purin-S-amine (Example Compound 1) 

Nil, i&n r , r ... ^ £&• .fy ixir 
YV^ci W~;/' ' 

• diaxsn«/DMF/H<>0, 90 °C H3C 
1 2 

Example 1 

[0186] Step 1: To a slurry of 1 (1.50 g, 8.84 mmoi) in DfvlF (50 ml) was added potassium 

carbonate (3.64 g, 26.4 mmoi) and benzyl chloride (1.01 ml, B.84 mmoi). The reaction was stirred 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: NMR 

(300 MHz, DMSO-dg) 6 8.26 (s, IN), 7.80 (br s, 2H), 7.38-7.26 (m, 5H), 534 (s, 2H); ESI rn/z 260 [M + 

H)+. 

[0187] Step 2: To a solution of 2 (260 mg, 1.0 mmoi) in 1,4-dioxane (10 mL) and DMF (4 

ml) was added 3,5-dimethyi-4-{4,4,5/5-tetramethyl-13/2-dioxaboroian-2,-y[)isoxazoie (335 mg, 1.5 

mmoi), sodium carbonate (2.0 M in H20,1.0 ml, 2,0 mmoi) and tetrakis(triphenylphosphme) 

palladium(Q) (116 mg; 0,1 mmoi). The reaction mixture was purged with nitrogen and heated at SO 

°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-benzyi-2-(3,5-dimethyiisoxazo!-4-yi)-9/-/~ 

purin-6-amine (Example Compound 1) (110 mg, 34%) as a white solid: aH NiVIR (300 MHz, DMSO~dG) 

5 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"(3y5-dimethylisoxazo!-4-v,i)-XH-Imjdazo[4^5-i?]pyrsdin-2(3H)-one 

"*n H?N' H' "Br 

CD1, 'dio;<«:je 

90 c:C • N 

Boc 

Bi-

1, BocyO, K2CQ3J DMF 

B;>Q, K2C03; DMF 

Fd(PP!h}4,N^C03 
dioxane/r3:,05 90 °C 

L TFA, €H2CS2 

2. NaHCO, 

[0188] Step 1: To a solution of 4 (500 mg, 2.65 mmoi) in 1,4-dioxane {15 mL) was added 

CD! (517 mg, 3.19 mmoi). 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-cfe) 5 11.58 (br s, 1H), 

11.02 (brs, 1H), 7.19 (d^ = 8.1 Hz, 1H), 7,13 {dfJ = 8,l Hz, 1H). 

[0139] Step 2: To a solution of 5 {170 mg, 0.79 mmoi} in 1,4-dioxane (12 mL) and DMF (6 

mL) was added 3f5-dirnethyi-4-{4,4,5/5-tetramethyi-l,3,2-dioxaborolan-2-yl)isaxazoie {352 mg. 1.58 

mmoi), sodium carbonate (2.0 M in H20,1.19 mL, 2.37 mmoi) and tetrakis(triphenylphosphine) 

palladium(O) {92 mg, 0.08 mmoi). The reaction mixture was purged with nitrogen and heated at 80 
aC for 16 h. The mixture was diluted with methylene chloride (20 ml) and filtered. The filtrate was 

concentrated and purified by chromatography (silica gei, 0-5% methylene chloride/methano!) to 

afford 6 (130 mg, 71%) as a white solid: NMR (300 MHz, DMSO-cfe) 6 11.38 (br s, 1H), 10.90 (br s, 

1H), 7.30 (d, J = 7,8 Hz, 1H), 7.07 (d, J = 8.1 Hz, 1H), 2.49 (s, 3H), 233 (s, 3H). 

[0190] Step 3: To a solution of 6 (100 mg, 0.43 mmoi) in DMF (10 mL) was added 

potassium carbonate (72 mg, 0.52 mmoi) and di-tert-butyl dicarbonate (104 mg, 0.48 mmo!). The 

reaction was stirred at rt for 16 h. To the reaction mixture was added potassium carbonate (72 mg, 

0,52 mmoi) and benzyl chloride (0.14 mL, 0.48 mmoi). 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 (siiica gel, 0™ 

30% ethyi acetate/hexanes) afforded 6 (130 mg, 71?/c} as a colorless gum: 1H NMR (300 MHz, 

DMSO-cf6) S 7.97 (d, J = 8.1 Hz, 1H), 7.38-7.27 (rn, 6H), 5.05 (s, 2H), 2.49 (s, 3H), 2.29 (s, 3H), 1,61 (s, 

9H). 
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[0191] Step 4: A .solution of 7 (130 mg, 0.31 mmoi) 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 NaHC03 (5G mL x 2) and brine (50 ml). The 

organic layer was dried over sodium sulfate, filtered and concentrated to afford 3-benzyi-5-(3,5-

dimethyiisoxazol-4-yi)-lH-im!dazoi4y5'b]pyridin-2(3H)-one (Example Compound 2} (81 mg, 81%) as 

an off-white solid: lH NMR (300 MHz, DMSO-cfg) 5 11.3.1 (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), 2.2S (s, 3H); ESI ni/z 321 [M + H]+, 

Preparation of l-Benzyl-5~f3,5-dimethyiisoxa2oS-4-yi)-lf/~lmidazo[4,5-&]pyndin-2{3M)-one 

(Example Compound 3} 

[0192] Step It To a solution of 4 (500 mg, 2.66 mmoi) and benzaldehyde (282 mg, 2.66 

mmoi) in methylene chloride (15 mL) was added acetic acid (319 mg, 5.32 mmoi). The reaction was 

stirred at rt for 30 minutes, then NaBH(OAc)3 (1.69 g, 7,98 mmoi) was added. The reaction mixture 

was stirred at rt for 16 h. The mixture was diluted with methylene chloride (100 ml) and saturated 

aq. NaHC03 (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: NMR (300 MHz, DMSO-d5) 5 7.34-7.22 (rn, 5H), 6.48 (d, J = 7.8 

Hz, 1H), 6.40 (d, J = 7.8 Hz, 1H), 6.02 (br s, 2H), 5.54 (t, J - 5.7 Hz, 1H), 4.27 (d, J = 5.4 Hz, 2H). 

[0193] Step 2: To a solution of S (400 mg, 1.44 mmoi) in 1,4-dioxane (10 mL) was added 

CD! (514 mg, 3.17 mmoi). The reaction was heated at 110 "C for 16 h. The reaction mixture was 

concentrated. Purification by chromatography (silica gel. 0-40% ethyl acetate/hexanes) afforded 9 

(310 mg, 71%) as a white solid: XH NMR (300 MHz, DMSO-cf6) 6 11.96 (s, 1H), 7.35-7,27 (m, 6H), 

7.19 (d, J - 7.8 Hz, lH.), 5.02 (s, 2H), 

4 8 9 

i-kcr 
Example 3 
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[0194] Step 3; To a solution of 9 (310.mg, 1.02 mmoi) in 1,4-dioxane {10 mL) was added 

3,5~dimethyl-4-(4/4J5/5-tetramethyl-l/3/2-dioxaborolan-2~yl)isoxazole {341 mg, 1,53 mmoi), sodium 

carbonate (2.0 M In H20,1,02 ml, 2,04 mmoi) and tetrakis(triphenylphosphine)pal!adium(0) (59 mg, 

0.05 mmoi). The reaction mixture was purged with nitrogen and heated at 80 °G for 16 h. The 

mixture was diluted with methylene chloride (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 l-benzvS-5-{3,5-dimethyiisoxazo]-4-y!)-lf/-imida2o[4,5-ib]pyridin»2(3H)-one (Example 

Compound 3) (202 mg, 62%) as a white solid: *H NMR (300 MHz, DMSO-cfe) § H-76 (s, 1H),7.44 (d, J 

= 7.8 Hz, 1H), 7.36-7.28 (m, 5H), 7.11 (d, J = 7.8 Hzf 1H), 5.05 (s, 2H), 2.49 (s, 3H), 2.32 (s, 3H); ESI 

m/z 321 [M + H]\ 

Preparation of 4-{3-Ben2yl-3H~inriidazo[4,5~j!?]pYridin--6--y!)-3,5-d§methylisc)xaza!e (Example 

Compound 4) and 4~(l-Ben2yi~lN~fmsdazo[4,5-fe3pyrIdin-0-yl)~3,5~dimethySssoj£azoie (Example 

Compound 5). 

H 

\.JL J N N 
10 

Br 

t b 
N '.h 

Example 4 

... 5;^\M%--

U 
Pd(PPh3)4, Na2C03 
diqxane/H2CX 90 °C 

H3C 

H 

4 u , N- V 
S,v-

f k » 
V 
N / 

'\\ 

:-K .0 

' CH3 

Example 5 

0 

QH$. 

K2CO3 

CH3CN, it 

[Q1S5] Step 1;. To a solution of 10 (400 mg, 2.0 mmoi) in 1,4-dioxane (10 mL) was added 

3,5-dimethyl-4-{4,4r5/5-tetramethyl"l/3,2~d[oxaborolan-2-yi)isoxa2ole {669 mg, 1.5 mmoi), sodium 

carbonate (2,0 M in H20, 2.0 ml, 4.0 mmoi) and tetrakis{triphenylphosphine)pailadium{0) (116 mg, 

0.1 mmoi). 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 yellow solid: ESI 

m/z 215 [M + Hf. 
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[019©] Step 2: To a solution of 11 (220 mg, 1.03 mmoi) in CH3CN (10 ml) was added 

potassium carbonate (426 mg, 3.09 mmoi) and benzyl chloride (0.12 mL, 1.03 mmof). The reaction 

was stirred at rtfor 16 h. The mixture was concentrated and purified by chromatography (siiica gei, 

0-10% methanol/methylene chloride) to afford 4-(3~benzyi-3H-imidazo[4,5-.fe]pyridin-6-yl)-3,5-

dimethyiisoxazoie (Example Compound 4) (34 mg, 11%) as an off-white solid: XH NMR (300 MHz, 

CDCy 6 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 (sf 2H), 

2.44 (sf 3H)f 2.30 (s, 3H); ESI m/z 305 [M + H']+; 4-{l-benzyl-lH-imidazo[4>b]pyrldin-6-yl)-3> 

dimethyiisGxazoie (Example Compound 5) (39 mg, 12%) as an off-white solid: NMR (300 MHz, 

CDCi3j 6 8.46 (d, J - 1.8 Hz, IN), 8,29 (s, 1H), 7.40-7.37 (m, 3H), 734 (d, J - 2,1 Hz, 1H), 7.24-7.21 (m, 

2H), 5.41 (s, 2H), 2.33 (s, 3H}, 2.16 (s, 3H); ESi m/z 305 [M + H]\ 

Preparation of 3-Ber&zyi-5-{3J5-dimethylisaxazoS-4-yi}ben2e[d]axazoi~2(3H)-eme (Example 

Compound 6) 

o 

Fe, HOAc W W 

H(>™^ EtOH, }-l2(X 80 °C 80*""^ ^r-Br 1,4-dioxane, 80 °C %--Br 

13 14 15 

V< W H w * , -^J 1 
V-Br M if « 

K2CO, °%":T% K,C0,4 PdfPPh-;),. \ MR 
MeCN, 80 °C 0. • # % B 1,4-dioxane, H,0} SO eC <6 

"^Wrv! ^ H/ r 

16 Example 6 

[0197] Step 1: To a solution of 13 (5.00 g, 22.9 mmof) in acetic acid (50 mL), ethano) (100 

mL), and water (5 mL) was added iron powder (6.42 g, 115 mmoi). The reaction was heated at 80 °C 

for 2 h under nitrogen. The reaction mixture was cooied to room temperature, concentrated and 

purified by chromatography (silica gei, 0-100% hexanes/ethyl acetate) to give 14 (3.27 g, 76%) as a 

brown solid: aH NMR (300 MHz, CDCi3) 6 6.88 (d, J = 2.2 Hz, 1H), 6.77 (dd, J = 8.3, 2.3 Hz, 1H)# 6.60 

(d, J = 8.3 Hz, 1H), 6.00-5.20 (br s, 3H). 

[019S] Step 2: To a solution of 14 (1.50 g, 7.98 mmoi) in 1,4-dioxane (100 ml) was added 

l,l'-carbonyidiimidazo!e (1.55 g, 9.58 mmoi). The reaction was heated at 80 aC for 17 h under 

nitrogen. The mixture was cooied to room temperature and 2N aq, BCi (40 mL) was added. The 

solution was diluted with ethyl acetate (200 mL) and washed with brine (2 x 50 mL). The organic 
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fayer 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, DMSQ-d6) 5 11.81 7.27-7.25 (m, 3H). 

[0199] Step 3; To a solution of 15 {150 mg, 0.701 mmoi) in acetonitriie {10 mL) was added 

benzyl bromide {180 mg, 1.05 mmoi) and potassium carbonate {193 mg, 1,40 mmoi). The reaction 

was heated at 80 °C for 3 h. The reaction mixture was cooled to room temperature, concentrated 

and purified by chromatography (silica gei, 0-50% ethyl acetate/hexanes) to afford 16 {195 mg, 92%) 

as an off-white solid: aH NMR {500 MHz, CDCI3) 5 7.41-7.30 (m, 5H), 7.22 (dd, J - 8.5,1.7 Hz, 1H), 

7.0B (d, J = 8.5 Hz, 1H), 6.97 (d, J = 1.6 Hz, 1H), 4.97 (s, 2H). 

[0200J Step 4: To a solution of 16 {195 mg, 0.641 mmoi) in 1,4-dioxane (10 mL) was 

added 3/5-dimethyl-4-(4v4,5f5-tetramethy!-lf3,2-dioxaboro!an-2-y!)isoxazole (172 mg, 0.769 mmoi), 

potassium carbonate (177 mg.. 1.28 mmoi), and tetrakis(triphenylphosphine)pa[!adium{0) (37 mg, 

0.032 mmoi). 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% CH3CN in H20 to give 3-benzyi~5-{3,5-dimethyiisoxazol-4~ 

yi)benz0[c/]0xa7.0i-2(3H)"0ne {Example Compound 6) (115 mg, 56%) as an off-white solid: 1H NMR 

{500 MHz, DMSQ-cy 6 7.47-7.42 (rn, 3H), 7.40-7.34 {m, 2H), 7.34-7.28 (m, 1H), 7.23 (d, J = 1.6 Hz, 

1H), 7.12 {dd, J - 8.2 Hz, 7.7 Hz, IN), 5,07 (s, 2H), 2.33 (s, 3H), 2.15 (s, 3H); ESI m/z 321 [M + H]+. 
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General Procedure €: 

Preparation of l-Ben2Yf-6-{3f5-dimethYl!Soxazo!-4-yi)~lH-benza[d]imfdazoS~4-amme {Example 

Compound 7), l~Benzyl-5~{3f5~dimethyHsoxazoS-4-yS}-lH»benzo[d]im!da2ol-7-am3ne (Example 

Compound 8} and A/fl'D!ber?zyi-6-(3,5-dimethylssoxazoS-4»yS)-l/f»benzo[d]imidaxol-4-am[ne 

(Example Compound 9} 

W/"\ |i,?: 
< ii .! : BnCI.KjCO, <C | V / 

N -- — *.• + <v : j j i H % ^ Ca3CN,60°C,I6h / •! 
.^o | r"" ]i y 

17 w 
Example 7 [j' '1 Example 8 

J 
* 

<f !i I / 
r 5 ' ,/ut> 

\i.yir.vJ 

Example 9 

[0201] To a solution of 6-(3;5-dimethylisoxazoi-4-yl}-lH-benzo[d]imidazol-4-arnine17 

(290 mg, 1.27 mmoi) in CH3CM {15 ml) was added potassium carbonate (350 mg, 2,54 mmoi) and 

benzyl chloride {200 mg, 1.59 mmoi). The reaction mixture was stirred at 60 °C for 16 h. The 

mixture was diluted with methylene chloride {20 mL) and filtered through a layer of Ceiite> The 

filtrate was concentrated and purified by chromatography (silica gel, 0-10% CH3OH/CH2CI2} to afford 

l-benzyi-6~{3/5-dimethyiisoxazol-4-yi)-lW-benzo[cf]imidazol'4~amine (Example Compound 7} (109 

mg, 27%) as an off-white solid: XH NMR (300 MHz, CDC!3) 5 7.95 (s, 1H), 737-7.34 (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 319 [M -f- H]"; l-benzyl-5-{3;5-dimethylisoxazol~4-y!)~lH-benzo[d]imidazoi-7-amine (Example 

Compound 8) (19 mg, 4.7%) as an off-white solid: 1H NMR (300 MHz, CDCI?) 5 8.15 (s, 1H), 7.43-7.40 

(mf 3H}, 7.23 {d, J = 1.2 Hz, 1H), 7.20-7.17 (m, 2H), 6,39 (d, J = 1.2 Hz, 1H), 5.69 (s, 2H), 2.40 (s, 3H), 

2.27 {$/ 3H); ESI MS m/z 319 [M + H]+; /V>dibenzyl-6-(3>dsmethylisoxazoM-yl)-lH-

benzo[rf]imidazol-4~amine {Example Compound 9} (40 mg, S%) as an off-white solid: XH NMR (300 

MHz, DMS0-cf6) 8 8.27 (s, 1H), 7.40-7.18 (m, 10H), 6.62 (d, J = 1.2 Hz, 1H), 6.57 (t, J - 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 + Hf. 
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Preparation of l»Benzyl-6-{3,5«djmGthy!IsoxazoS-4-Y?)-ltt-imidaza[4,S-ih]pyridifi-2f3H)-cme 

(Example Compound 10} 

• .... 

>*•< J . I-,,. 
;-i • •• 

Example 10 

[0202] l-Benzy3-6-(3;5-dimethyiisoxazal-4-yj}--l/-y-jmidazo[4,5-£]pyndin~2(3H}-Gne 

(Example Compound 10) was prepared by following the method for the preparation of Example 3 

affording the product (158 mgf 47%) as a white solid: 1H NMR (300 MHz, DMSO-ds) 6 11.81 (s, 1H), 

7.90 (d, i= 2.1 Hz, 1H), 7.44-7,25 (m, 6H), 5.05 (s, 2H), 2.34 (s, 3H), 2.16 (s, 3H); MM m/z 321 [M + 

H]+. 

Preparation of l-Benzyi"7»{3f5-dimethyHsoxazoi~4-y!|qumoxann-2|lH)-one (Example Compound 

11) 

mh . 
Ii 5 ™ 

pyridine, ri 

x~> 
ii T 
T" 

J.'l 

18 
hi 

19 

C'l Mi* 

fefiux T 
Br 20 

ft- Mi •<••"> #>\ 

c„;, /....Vajt^^ 
8^.<%1W Pd(PPb3)4, KjCO, | j, ^ 0k: 

ri™7:> *- l,4-<SioxaEie, H20,90 VN v 
L. Ji J cii 

2i Example 31 

[0203] Step 1: A solution of 18 (500 mg, 2.3 mmoi), benzylamine (1.2 g, 11.4 mmmoj) 

and pyridine {5.0 ml) was stirred at room temperature for 18 hours. The solvent was removed in 

vacuo and the product was purified by chromatography (silica gel, 0-10% ethyi acetate/ hexanes) to 

provide IS (630 mg, 91%) as a yellow solid: 1H NMR (500 MHz, CDCi3) 6 8.38 (s, 1H), 8.05 (d, J = 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, J = 5.5 Hz, 

2H). 

[0204] Step 2: A mixture of 19 (100 mg, 033 mmoi}, iron powder (127 mg, 2.28 mmoi}, 

ammonium chloride (27 mg, 0.5 mmoi), water (0.5 mL} and ethanol (3 mL) was heated at reflux for 

0.5 hour. The reaction mixture was cooied and filtered. The solvent was removed to provide 20 (90 

SO 



mg, 100%) as an off-white solid: NMR (300 MHz, CDCi,} & 7.40-7.29 {m, 5H), 6.81-6.77 (m, 2H), 

6.61-6.58 (rn, 1H), 4.27 (s, 2H), 3.41 (s, 1H); ESS m/z 278 [M + H]+. 

[0205J Step 3: To a mixture of 20 (100 mg, 0,36 mmoi), triethylamine (48 mg, 0,47 

mmoi), CH2Cf2 (0.5 mL) and THF {1,0 ml) was added a solution of ethyl hromoacetate (78 mg, 0.47 

mmoi) in THF (1,0 ml) 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 get, 0-30% ethyl acetate/ hexanes) to provide 21 (44 mg, 39%) as a tan solid: 
rtH NMR (500 MHz, CDCI3) 6 7.38-7.29 {m, 4H), 7.24-7.22 (m, 2H), 6.98-6.93 (m, 2H), 6.55 (d, J - 8.3 

Hz, 1H), 5.13 (s, 2H}, 4.0.5 (s, 2H); ESI m/z 318 [M + Hf. 

[0206] Step 4: A mixture of 21 (44 mg, 0.14 mmoi), 3 {47 mg, 0.21 mmoi), K2CG3 (39 mg, 

0,28 mmoi), tetrakis(triphenylphosphine)panadium(0} (8 mg, 0.01 mmoi), 1,4-dioxane (3 mL) and 

water (0.5 mL) was heated at 90 °C for 16 hours. The reaction mixture was concentrated onto silica 

gel and the product purified by chromatography (silica gel, 0-50% ethyl acetate/ hexanes) to provide 

l-benzyf-7-{3,5-dimethynsoxazoi-4~yi)quinoxa!in-2(lH)-Qne {Example Compound 11) (16 mg, 34%) 

as an off-white solid: "H NMR (300 MHz, CDCi3) 5 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), 5.51 (s, 1H), 2.16 (s, 3H), 2.02 (s, 3H); ES! m/z 

332 [M + H]\ 

Preparation of l~Ben2yl-7-(3,5~d!imethySisoxazof-4-yl)-3,4-d!hydroquinazonn"2(lH)-one (Example 

Compound 12) 

•Wvrt H 
f -*f PhCHO, NaBFi<OAc)3 BH3»THF j | M: .. 

.Ji.: ; "1[ "j 
T HOAc.O?XI.„CM,CN THF. reflux .... j? ,| 6 " * ' If *&<***&* o 

22 23 24 •. . 
r :n tut: •>%. :/ • V f; 

Br 

CDS 
Ci. OL 

ijO M^A-^ 1,4-dsoxane, reflux (Ph^Pd, Na2CO-}> 1 ' 
;,4-dioxajie, 95 "C 

Exssmpie 12 

[0207] Step 1: To a solution of 22 (1.19 g, 5.53 mmoi) and benzaldehyde {594 mg, 5.60 

mmoi) in CH2Ci2 {50 mL) and CH3CN (50 mL) was added acetic acid (0.2 mL). The mixture was stirred 

at rt for lb. NaBH{OAc):i (3.52 g, 16.59 mmo!) was added. The mixture was stirred at rt for 8 h. The 

reaction was quenched with saturated aq. NaHC05 (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: lH NMR (300 MHz, 

DMSO~d6) 5 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 (ci, J = 6.0 Hz, 2H). 

[0208] Step 2: To a solution of 23 {518 mg, 1.70 mmoi) in THF (20 ml) was added 

BH3»THF {1.0 M in THF, 8.50 mL, 8.50mmo!}. The mixture was heated to reflux for 16 h. MeOH (40 

mL) was added slowly followed by 2 N HCI {40 mL). The mixture was heated to reflux for 3 h. NH4OH 

(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 gei, 0-10% MeOH/methytene chloride) to afford 24 (372 mg, 75%) as an 

colorless gum: 1H NMR (300 MHz, DM.SO»d6) 6 7.32-7.21 (m, 5H), 6.98 (d, J = 7.8 Hz, 1H), 6.87 (t, J = 

6,0 Hz, 1H), 6,65 (dd, J = 8.1, 2.1 Hz, 1H), 6.53 (d, J= 2.1 Hzf 1H), 4.33 (d, J = 5.7 Hz, 2HJ, 3.71 (s, 2H}, 

1.92 (br.s, 2H). 

[0209] Step 3: Using the procedure used for Example Compound 3 step 2 starting with 

compound 24 (362 mg, 1,24 mmoi) afforded 25 (325 mg, 85%) as a yellow solid: XH NMR (300 MHz, 

DMSO-dg) 6 7.33-7.31 (m, 3H|, 7.25-7.23 (m, 3H), 7.09 (d, J = 1.8 Hz, 2H), 6.86 (s, 1H), 5.05 (s, 2H), 

4.35 (d, J - 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 mmoi) afforded Example Compound. 12 (199 mg, 60%) as a white solidj-

*H NMR (500 MHz, DMSO-dc) 5 7.34-7.21 (m, 7H), 6.90 (dd, J = 7.5,1.0 Hz, 1H), 6.58 (d, J - 1.0 Hz, 

1H), 5.09 {$, 2H), 4,43 (s, 2H), 2.06 (s, 3H), 1,89 (s, 3H); MM m/z 334 [M + H]+. 

General m^weDi 
Preparation of 4-{l-benzyl-2-methy[-lH-im[da2o|4J5-&]pyridin-6-yl)-3,5-dimethyllsoxazo3 (Example 

Compound 13) 

Example-33 

[0211] Step 1: To a mixture of 26 (1.00 g, 5.32 mmoi) and 3 (1.78 g, 7,98 mmoi) in 1,4-

dioxane (35 mL) and water (7.5 mL) was added potassium carbonate (1.47 g, 10.6 mmo!) and 

K?N 

K?N 
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tetrakis(triphenyipho5phine)pailadium(Q) (307 mg, 0.27 mmo!). The reaction was stirred and heated 

at 90 °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% ethyl acetate in hexanes. The clean product was concentrated to give 27 (939 

mg, 70%) as a yellow-green solid: *H NMR (500 MHz, CDCI3) 67.45 (t, J = 2.0 Hz, 1H), 6.78 (t, J = 2.0 

Hz, 1H), 2.37 (s, 3H), 2.22 (s, 3H). 

[0212] Step 2; To a solution of 27 (300 mg, 1.47 mmoi) in 1,2-dichloroethane (15 mL) was 

added benzaldehyde (156 mg, 1,47 mmo!) and glacial acetic acid (200 }iL) at room temperature. 

After stirring for 17 h, CH2CI2 (20 mL) then saturated aq. NaHC03 (20 mL, slowly) was added. The 

organic layer was separated and dried over Na2504. The suspension was filtered and concentrated. 

The material was purified by chromatography (silica gel, 0-60% ethyl acetate in hexanes) to afford a 

yellow solid which was dissolved in methanol (10 mL), sodium borohydride (52 mg, 1.35 mmo!) was 

added at room temperature. After stirring for 1 h, additional sodium borohydride (156 mg, 3.40 

mmoi) was added and the reaction stirred 1 h. A 2N aq. HCi solution was added to the mixture until 

pH 4 (2 mL) then a saturated NaHC03 solution was added to basify to pH 8 (2 mL). Water was added 

(10 mL) and the solution was extracted with ethyl acetate {3 x 100 mL), The ethyl acetate extracts 

were combined, dried over Na2SO«, filtered and concentrated to .afford 28 (401 mg,. 93%) as a white 

solid: 1'H NMR (500 MHz, CDC!3) 5 7.48-{sJ 1H), 737-7.26 (m; 5H), 6.58 (s, 1H), 438 (s, 2H), 433 (br s, 

2H), 3.77 (br s, 1H), 2.24 (s, 3H), 2.08 (s, 3H). 

[0213] Step 3: To 28 (350 mg, 1.19 mmoi) was added triethylorthoacetate (3.0 mL, 16.4 

mmoi) and sulfamic acid (1 mg). The mixture was heated to 100 °C for 1 h. The mixture was diluted 

with methanol (20 mL) and adsorbed onto silica gei (10 g). The material was purified by 

chromatography (silica gel, 0-60% ethyl acetate in hexanes then 0-5% methanol in CH2C12) to afford 

4-(l-benzy!-2-methy!-lH~imidaz0[4,5-fcjpyridin-6-y3)-3,5-dimethyii50xazQSe (Example Compound 13, 

169 mg, 45%) as a white solid: XH NMR (500 MHz, CD3OD) 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}f 2.69 (s, 3H), 236 (s, 3H), 2.18 (s, 3H); £51 

m/z 319 [M + Hf. 

General Procedure £: 
Preparation of l-(4-ch!oroben2iyl)-6-f3#5"d}methylisoxazoS-4»yS}-4-nitro»lH~ben2o[d33midazol-2{3W)-
one (Example Compound 91) and 4-Ammo-l-(4~chiorQbenzyi}-6-(3,5-dlmethySisoxazoi-4-y!}-lH-
benzo[d3imidazol-2(3H)-one (Example Compound 90) 
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7 * .-l-tiioxsnc. H-0 '>*" C's-iCOt, toitwne, 90 i:C 
2.NBS,HOAc ~ ' 

30 29 

l/l-dloxsise 

Example 9? .Exampltv90 

[0214] Step 1: To a solution of 29 (1.00 g, 4.61 mmoi) in 1,4-dioxane (40 ml) and water (4 

mL} was added 3,5-dirnethy!-4-(4,4?5/5-tetramethyi-l/3,.2~dioxaboro!an-2-yl}isoxazoie (1.23 g, 5.53 

mmoi), potassium carbonate (1.27 g, 9.22 mrnol), and tetrakis{triphenyiphosphine)pal!adium{0) (266 

mg, 0.231 mmoi). The reaction mixture was purged with nitrogen and heated at 90 QC 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), /V-brornosuccimmide (753 mg, 4.23 mmo!) 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% aq. 

NaHC03. 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: 1H NMR (500 MHz, CDCI3) 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 -f H]\ 

[0215] Step 2: To a solution of 30 (500 mg, 1.60 mmoi) in toluene (50 ml) under nitrogen 

atmosphere was added 4-chlorobenzylamfne (1.36 g, 9.62 mmof), cesium carbonate {1.04 g, 3.02 

mmoi), 2-dicyciohexy]phosphino~2';4'J6!-tn-i-propyl-l..l,-bipheny! (114 mg, 0.240 mmoi), and 

tris{dihenzyiideneacetone)dipa!!adium{0) (146 mg, 0.160 mmoi). 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 3X (2S0 mg, 49%) as a red solid: ESI m/z 373 [M + H]+. 

[0216] Step 3: To a mixture of 31 (290 mg, 0.779 mmoi) in 1,4-dioxane (10 mL) was 

added 1,1-carbonyldiimidazole (630 mg, 3,89 mmoi) and DMAP (a crystal). The reaction was heated 

in a sealed tube at 130 °C for 4 days. The mixture was concentrated and purified by chromatography 

(siiica gel, 0-100% ethyl acetate in hexanes) to give Exampie Compound 9! (144 mg, 46%) as an 

orange solid: NMR (500 MHz, CD30D) 8 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 + Hf. 
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[0217] Step 4; To a solution of Example Compound 91 {70 mg, 0.18 mmoi) in 

tetrahydrofuran {10 ml) was added sodium dithionite (183 mg, 1,05 mmoi) 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 refiux, cooied to room temperature, and concentrated 

in vacuum. The residue was dissolved in MeOH and basified by conc. NH4GH, concentrated, and 

purified by chromatography (silica gel, 0-100% hexanes/ethyi acetate), it was further purified by 

reverse phase HPLC on a Polaris C18 column eluting with 10-90% CH.3CN in H20 to give Example 

Compound 90 (34 mg, 51%) as an off-white solid: *H NMR (500 MHz, CD3OD) 5 7.36-7.28 (m, 4H), 

6.40 (d, J = 1.4 Hz, 1H), 6.25 (df J - 1.4 Hz, 1H), 5.03 (s, 2H), 2.2B (s, 3H), 2.12 (s, 3H); ES! m/z 369 [M 

+ H]+. 

General Procedure F: 
Preparataon of 4-(l-{cyciopropyimethvl}-2~methyl-4-nftro-lH-benzo[cf]lmidazol~8"yl)-3,5-
dimethylisoxazofe (Example Compound 14) and l-fcYdapropylmethyO-S-^S-diimethyissoxazoM-
yl)-2~methyl-lH-benzo[c/Jimidazoi-4-amine (Example Compound 75) 

"" -N 

PdfPPh-*),., NfrjCO-j 
dloxaT'.e/I) M F/MsO, 90 °C 

l>--/ Br •L> 

i j| 
K3COS, CH3CN, DMF N "' 

Example 14 

lS!a2S204 

THF, H26 

Wh 
Example 75 

[021S] Step 1: A solution of 32 (488 mg, 2.10 rnmol) and 2,4-pentanedione (421 mg, 4,21 

mmo!) in absolute ethanol (28 mL) and 5 N aq. HCi (7.8 mL) was heated to refiux for 3 h. The 

mixture was concentrated to dryness and ethyl acetate was added (200 mL). The solution was 

washed with saturated aq. NaHC03 (250 mL) and saturated aq. NaC! solution (250 mL), dried over 

Na2S04, filtered and concentrated, The residue was purified by chromatography (silica gei, 0-40% 

hexanes/ethy! acetate) to afford 33 (495 mg, 92%) as a orange solid: aH NMR (500 MHz, COC!3) 6 

10.38 (br s, 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 mmoi) and 3 (262 mg, 1.17 mmo!) in 1,4-

dioxane (6 mL) and water (1.5 mL) was added potassium carbonate (216 mg, 1.56 mmoi) and 

tetrakis(triphenyiphosphine)paiiadiLim(0) (45 mg, 0.04 mmoi). The reaction was stirred and heated 
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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 resulting powder was purified by 

chromatography {silica ge!, 0-90% hexanes/ethyl acetate) to give 34 {187 mg, 88%) as a yellow solid: 
XH NMR (500 MHz, CDCi3} 6 8,00 (d, J = 1,5 Hz, 1H), 7.89 (s, 1H), 2.76 (s, 3H), 2.45 (s, 3H), 230 (s, 3H), 

[0220] Step 3: To a solution of 34 (217 mg, 0.797 mrriol}, potassium carbonate (220 mg, 

1.59 mmoi), acetonitrile (5 mL) and DMF (1 mL) was added bromomethylcyclopropane (129 mg, 

0.956 mmo!) and the reaction was heated at 60 nC for 17 h. The material was cooled to room 

temperature and poured into a saturated aq. NaCi solution (30 mL), Ethyl acetate (100 mL) was 

added and the layers were separated. The ethyl acetate layer was washed with saturated aq. NaCI 

solution (2 x 20 mL), dried over NazSQ^, filtered and concentrated. The residue was purified by 

chromatography (silica gel., 0-90% hexanes/ethyl acetate) to give Example 14 {178 mg, 68%) as an 

yellow solid: NMR (500 MHz, CD3OD) 6 8.03 (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 (s, 3H), 1.38-1,28 (m, 1H), 0.65-0.60 (m; 2H), 0.51-0,46 

(mf2H). ESI m/z 327 [M + H]+ 

[0221] Step 4: To a solution of Example Compound 14 (160 mg, 0,51 mmoi) in THF (10 

mL) was added a solution of sodium dithionite (446 mg, 2.56 mmoi) in water (10 rnL) 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 dryness. A solution of 2N aq. 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 aq. NaHC03 

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 C18 column eluting with 10-90% 

CH3CN in H20 to give Example Compound 75 (131 mg, 99%) as a white solid: XH NMR (500 MHz, 

CD3OD) 5 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), 1.30-1.19 (m, 1H), 0.62-0.53 (m, 2H), 0,45-0.40 (m, 2H). ESI m/z 297 [M + Hj+. 

GeneraS Pr&e&lure <5; 
Preparation of l-benzyl-6-(3,5-dimethy!fsoxazoi-4-y!)-4-nitro~l/f~benzo[rf]imidazol-2(3H)-one 
(Example Compound 15) snd 4-amsno-l-benzyi-6-{3,5-dimethylisoxazoS"4"yl}-lH-benzo[flf3^idazol-
2{3H)-one (Example Compound 16) 
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[0222] Step 1: To a solution of 32 (232 mg, 1.0 mmo!) in 1,4-dioxane (5 mL) was added 

CDl (194 mg, 1.2 mmoi). The reaction was heated at 60 X for 16 h. The soiid was collected and 

dried to give 35 (202 mg, 78%) as a. brown yellow solid: NMR (300 MHz, DMSO-cffi) 6 11.83 (br s, 

1H), 11.53 (br s, 1H), 7.86 (d, J = 1.8 Hz, IN), 7.43 (d, J = 1.8 Hz, 1H). 

[0223] Step 2: To a solution of 35 {200 mg, 0.78 mmoi) in DMF (7 ml) was added 

potassium carbonate (118 mg, 0.85 mmoi) and benzyl chloride (98 mg, 0.78 mmoi). 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, 0-100% ethyl acetate/hexanes) afforded 3.6 (101 mg, 37%) as a yellow 

solid: lH NMR (300 MHz, DMSCMs) 8 12.15 (s, 1H), 7,90 (d, J = 0.9 Hz, 1H), 7.75 (d, J = 1.2 Hz, 1H), 

7.36-7.28 (m, 5H), 5.10 (s, 2H). 

[0224] Step 3: To a solution of 36 (100 mg, 0.29 mmoi) in 1,4- dioxane (7 mL) was added 

3,5-dimethyl-4-(4,4,5,5-tetramethy!-l,3,2-dioxaborolan-2"yi}isoxazole (128 mg, 0.57 mmoi), sodium 

carbonate (2.0 M in H A 0.43 ml, 0.86 mmoi) and tetrakis(tnphenylphosphme)palladfum(0) (34 mg, 

0.03 mmo!). 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 ge!, 10-50% ethyi acetate/hexanes) followed by trituration with 

ethyi acetate to afford Example Compound 15 (70 mg, 66%) as a yellow solid: XH NMR (300 MHz, 

DMSO-a's) 6 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, 3H), 2,15 (s, 3H); ESI m/z 365 [M + Hf. 

[0225] Step 4: To a solution of Example Compound 15 (52 mg, 0.14 mmo!) in THF (5 mL) 

and water (4 mL) was added Na2S204 (149 mg, 0.86 mmoi). The mixture was stirred at rt for 4 h, 2N 

HCI (1 mL) was added, the mixture was heated to refiux for 15 minutes then cooied to rt. N32C03 

was added slowly to adjust to pH 3, The mixture was extracted with CH2C!2 (100 mL), the organic 
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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, 53%} as an off-white 

solid: NMR (500 MHz, DMSO-cfe) 5 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-(l*benzvS-4-bromO"XH~benzo[flf|fm!d3zoS-6-yl)»3p5-dimethyiisoxazole (Example 
Compound 121} 

« 
NiizSA CH?C(OEl}j ,|UX« 

1| ^ "*• % f iA: u r4 If T v 
-m* THP/H^O ^ HjNSO,H,M«OH ? ® 

y H2>: j- '• j 
k Br: 

30 

. i"V;] f'k, V% 

Example 121 

T 

[0226] Step 1: To a solution of 30 (1.09.g, 3.49 mmoi) in tetrahydrofuran (30 mL) was 

added sodium dithionite (4.86 g, 28.0 mmoi) 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, CDCI3) 5 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), 2.35 (s, 3H), 2.23 (s, 3H); ES! m/z 282 [M + H]+. 

[0227] Step 2; To a solution of 37 (4.01 g, 14.2 mmoi) in methanol (87 mL) was added 

triethyl orthoacetate (3.45 g, 21.3 mmoi) and sulfamic acid (69 mg, 0.71 mmoi). The reaction was 

stirred at room temperature for 5 h. The reaction mixture was diluted with water (50 ml), basified 

with Na'HCOa and filtered, The solid was dried to afford 38 (4.2 g, 96%) as a brown solid: NMR 

(300 MHz, DMSOdg) 5 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 of38 (300 mg, 0.980 mmoi), benzyl bromide (503 mg, 2.94 

mmoi), and potassium carbonate (676 mg, 4.90 mmoi) in acetonltrile (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 ge!, 0-100% ethyi acetate in hexanes) to give Example. Compound 
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121 {276 mg, 71%) as an off-white solid: NMR (500 MHz.. CD3OD) 6 7.40-7.25 (m, 5H), 7.15 (d, J = 

7.7 Hz, 2H), 5.51 (s, 2H), 2.64 (s, 3H), 2.32 (s, 3H), 2.15 (s, 3H); ESI m/z 396 [M + H]+. 

Preparation of 4-{l-fe£nzyS~4-methoxy-2-methyS-lH-ber!ZG[d]IrmdazQl-6~y[)-3,5-d!methylIsoxazale 
(Example Compound 66) 

Example 121 Example 66 

[0229] A mixture of Example 121 {80 mg, 0.20 mmoi), NaOCH3 (108 mg, 2.0 mmoi) and 

Cul (57 mg, 0.30 mmoi) 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 Na2S04, filtered and concentrated. The residue was purified by 

chromatography {silica gel, 40-100% EtOAc/hexanes) to afford Example Compound 66 {386 mg, 

55%) as an .off-white solid: NMR (300 MHz, CDCI3) 5 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 (sJ 2H), 4.03 (s, 3H), 2.66 (s, 3H), 2.33 (s, 3H), 2.19 (s, 3H); ESI m/z 

348 [M + H]*. 

General procedure Bs 
Preparation of l-ben;Eyj~6-(3,5-dimethyiisQX3zol~4-yl}-Af-ethy!-4-nitrQ-lH~benzo[cf|imidazaS-2~ 
amine (Example Compound 18) and l-feenzyl-S-^S-dimethylisoxazoM-YlJ-A^-ethyl-l#-
benzo[d]imidazole-2#4-diamine (Example Compound 19) 

Example 35 Example 3S Exnmpte 19 

[0230] Step 1: A mixture of Example Compousid 15 (73 mg, 0.668 mmof) in POCi3 {3 ml) 

was heated at 110 °C for 16 h. The reaction mixture was concentrated, the residue was dissolved in 

CHZCI2 (100 mL), washed with saturated NaHC03 (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 

ethylamine in THF (2.0 M, 10 mL), and the mixture was heated at 70 °C for 3 h. The reaction mixture 

was concentrated, the residue was purified by chromatography {silica gel, 20-60% EtOAc/hexanes) 

to afford Example Compound 18 (113 mg, 43%) as an orange solid: NMR (300 MHz, CPCI3) 6 7.S4 
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(d, J = 1.5 Hz, 1H), 7,42-7,35 (m, 3H}; 7.16-7.13 (m, 2H), 7.03 (d, J = 1.5 Hz, lH), 5.15 (s, 2H), 4.29 ft, J 

= 5.4 Hz, 1H), 3.78-3.69 (m, 2H), 2.36 {s, 3H), 2.21 (s, 3H), 1.27 (t, J - 7.5 Hz, 3H}; ¥S\ m/z 392 [M + 

H]+-

[0231] Step 2: To a solution of Example Compound 18 {90 mg, 0.23 mmo!} in THF {5 mL) 

and water (4 mL) was added Na2S2G4 (240 mg, 1.38 mmoi). 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 cooied to rt. Na2C03 

was added slowly to adjust to pH 9. The mixture was extracted with CH2CI2 {100 mL), the organic 

layer was washed with brine {50 mL), dried over Na2SO*, filtered, concentrated and purified by 

chromatography (silica gel, 0-10% methanoi/ethyi acetate) to afford Example Compound 19 {60 

mg, 72%) as an off-white solid; XH NMR (300 MHz, DMSO~£/6) 6 7.34-7.20 (m, 5H), 6.62 (t, J= 5,4 Hz, 

1H), 6.30 {d, J =• 1,5 Hz, 1H), 6.21 (d, J = 1.5 Hz, 1H), 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,J = 7.2 H?.t 3H); ESI m/z 362 [M + H]+. 

General Procedure i: 
Preparation of methyl l-benzyI-6-{3,5-dirnethylisoxazol-4-yS}-2-oxo-2,3"dihydro-lfl~ 
bsnzo[d]8midazol8-4-carboxySate (Example Compound 20), l-benzy!"6-(3,5~dsmethylisoxazol-4-yl)-
2-oxG~23-^'lw^o-lH-feenzo[d]fmidaz©!e-4-c;arbQxani!de (Example Compound 21) and 4-
(aminomethyS)-l-benzyS-6-{3,5-dimethy5isQxa2ol-4-yl}-IH-benzo[d]imldazQj~2(3H)-one (Example 

H,C 
VL-O 

^1. 
... ,;A ,„,J HOAC. it ,, , ..A. P:!;5 

1,4-dioxane, H20 HjN4 *f" *">2 "T" 
C$|CH5 #J3CH3 

40 41 

Pd(PPh3)4, K2CO:i 

BnNH2,Pd,(db.)3?XPbos .CDL80«C^ 

Cs^CG^ toluene, 9?)°C jLJ 1,4-dioxsnc 
T l.r T' 

CO,CH, CO2CH3 

42 Example 20 

Hu O 
MtfMO.MMJK ^ NaBH4,THF ^ 

S —' {.yj^ IV "f \ '< — O-V " ¥ T 
100°C, microwave * BF3-Et20,65 °C ® 

ii" T h T" 
;CONH2 C%NH2 

Example 21 Example 22 

[0232] Step 1: To a solution of 39 (2.00g, 8.70 mmoi) in 1,4-dioxane (80 mL) and water (S 

ml) was added 3,5-dimethyl-4-{4,4,5,5~tetrametby!-l,3,2-dioxaboro!an-2-yi)isoxazoie (2.13 g, 9.57 

mmoi), potassium carbonate (2.40 g, 17.4 mmoi) and tetrakis(triphenylphosphine)palladium(0} (502 
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mg, 0.435 mmoi). The reaction mixture was purged with nitrogen and heated at 90 KC 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, CDCI3) 5 7.74 (d, J = 2,1 Hi, 1H), 7.15 (dd, J = 2.1, 8.4 Hz, 1H), 6.73 (d, 

J ~ 8,4 Hz, lH), 5,81 <s, 2H), 3.88 (s, 3H), 2.37 (s, 3H), 2.23 (s, 3H); ESI m/z 247 [M + Hf, 

[0233] Step'2; To a mixture of 40 {1.34 g, 5.45 mmoi) in acetic acid (40 ml) was added N-

bromosuccinimide (1,07 g, 5,99 mmoi). The mixture was stirred at. room temperature for 30 min 

and concentrated. The residue was dissolved in MeO.H and neutralized to pH 7 with 10% sodium 

bicarbonate. The mixture was diluted with water, filtered. The filter ea'ke was washed with water, 

and dried under vacuum to afford 41 (1.65 g, 93%) as a yellow soiid; NMR (500 MHz, CDCI3) 5 

7.74 (d,J= 2,1 Hz, 1H), 7.47 [6,J = 2.1 Hz, 1H), 6,43 {bs, 2H), 3.90 {s, 3H), 2.37 (s, 3H), 2.23 (s, 3H}. 

[0234] Step 3; To a solution of 41 (500 mg, 1.54 mmoi) in toluene (40 mL) under nitrogen 

atmosphere was added benzylamlne (823 mg, 7.69 mmof), cesium carbonate (1.00 g, 2.0B mmo!), 2-

dicyclohexylphosphino-2i,4l,6'-triisopropyi-l,r~biphenyl (110 mg, 0.231 mmoi), and 

iris(dibenzyiideneacetone) dipailadium(O) (141 mg, 0,154 mmo!). The reaction mixture was heated 

at 90 °C overnight, cooied to room temperature and purified by chromatography (siiica gel, 0-20% 

ethyi acetate in hexanes) to afford 42 (310 mg, 57%) as a light brown soiid: 1H NMR (500 MHz, 

CDCI3) 6 7,40-7,25 (rn, 6H), 6.56 (df J = 1.8 Hz, lH), 5.68 (s, 2H), 4.36 (d, J = 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 + H]+. 

{0235] Step 4: To a mixture of 42 (310 mg, 0.883 mmoi) in 1,4-dioxane (10 mL) was added 

l,l'-carbonyldiimida2oie (244 mg, 2.12 mmoi) and DMAP (one crystal). The reaction was heated in a 

sealed tube at SO X for 5 days. The mixture was concentrated and purified by chromatography 

(silica gei, 0-100% ethyi acetate in hexanes) to give Example Compound 20 (160 mg, 48%) as an off-

white solid: NMR (500 MHz,.CD3OD) 6 7.54 [d,J - 1.5 Hz, 1H), 7,37-7.24 (m, 5H), 7.07 (d,J = 1.5 

Hz, 1H), 5.14 (sf 2H), 3.97 (s, 3H), 2.27 (s, 3H), 2.09 (s, 3H); HPLC >99%, XR = 15.0 min; ES! m/z 378 [M 

+ H]\ 

[0236] Step 5: To a mixture of Example Compound 20 (50 mg, 0.13 mmo!) in formamide 

(4 mL) was added potassium te/t-butoxide (30 mg, 0.26 rnmoi). 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 soiid: *H 

NMR (500 MHz, CD3OD) 5 7.41 {d,J = 1.3 Hz, 1H), 7.37-7.24 (m, 5H), 7.00 (d, J = 1.4 Hz, 1H), 5.13 {s; 

2H), 2.28 (s, 3H), 2.11 (s, 3H); HPLC 98.3%, t„ = 12.3 min; ES! m/z 363 [M + H]+. 

[0237] Step 6; To a solution of Example Compound 21 (40 mg, 0.11 mmo!) in THF (10 mL) 

under nitrogen atmosphere was added sodium borohydride (38 mg, 0.99 mmoi). The mixture was 
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heated to 65 °C and boron trifluoride diethyl 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 = 

chloroform:methanol:concentrated ammonium hydroxide = 80:18:2). It was further purified by 

reverse phase HPLC on a Polaris column eluting with 10-90% CH3CN in H20 to give Example 

Compound 22 (16 mg, 42%) as an off-white solid: aH NMR (500 MHz, CD3OD) 5 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 f H]+. 

General Procedure K; 
X-benzy!-6-{3,5-dimethyiisoxazo3-4-yl)-2-methyf-ltf-benz©Id]lmIdazc3i-4--arn8ne (Example 
Compound 55} 

f *"• W* 1. BocNHj. Pd?(dba)i, Xartphas. \ : 

^ - ^ ^ >srvVF 
^.TFA.CHjCJj faj-

k NH2 

Example 121 Example 55 

[0238] A mixture of Example 121 (250 mg, 0,63 mmoi), BGCNH2 (221 mg, 1.89 mmoi), 

Xantphos (73 mg, 0.126 mmof), Pd2(dba)3 (58 mg, 0.063 mmoi) and Cs2C03 (720 mg, 2.21 mmoi) 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 filtrate was concentrated and purified by 

chromatography (silica gel, 0-50% EtOAc/hexanes) to afford a light brown foam which was dissolved 

in CH2CI2 (4 mL), TFA (2 mL) was added. The mixture was stirred at rt for 2 h, concentrated, the 

residue was dissolved in ethyl acetate (100 mL) and washed with saturated NaHC03 (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: 1H NMR (500 MHz, CDCl3) 5 7.34-7.28 (m, 3H), 7.09-7.08 (m, 2H)f 6.42 (d, J = 1.5 

Hz, 1H), 6.36 (df J - 1.5 Hz, 1H), 5.28 (s, 2'H), 4.42 (br.s, 2H), 2.60 (s, 3H), 2.31 (s, 3H), 2.17 (s, 3H); ESI 

m/z 333 [M + Hj'\ 
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Preparation of l-benzvl-6"{3P5"dimethvfisoxazoI-4-yS|-lH-pyrrojo[3,2-&]pvndirte-3-carbon!trne 
(Exampte Compound 88} and 4-Cl-b8r}zyl-3-chSoro-XH-pYrro[Q[3J2-&]pyndin-S~yi)-3,5-
dimethyHsoxazole (Example Compound 89) 

{])CISO2WCO)60oC,4b 

(2) BnCL K2C03, CH3CN, 
70 °C, 16 h 

.Br 

NC 

\ I ,.fey 
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til 
43 

H3C 
-Q X, 

:S*f 

P«(P"Ph3 j4l Na2C03, H20 
3,4-dioxafie, s 90 °C, 16 h 

N' 

45 
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i .0 
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ir¥ 
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'N 
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Example Example 89 

[0239] Step 1: To a suspension of 43 {200 mg, 1.0 mmoi) in CH3CN {6 ml) was added 

CiS02NC0 (360 mg, 2,5 mmo!). The reaction mixture was stirred at 60 °C for 4 h. After the mixture 

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

diluted with 30% /-PrOH in CHCl3 (50 mL} and washed with brine (20 mL). The organic layer was 

dried over sodium sulfate, filtered and concentrated, The crude was dissolved in CH3CN (4 mL), 

potassium carbonate (280 mg, 2.0 mmo!) and benzyi chloride (128 mg, 1,0 mmoi) were added. The 

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

concentrated. The residue was purified by chromatography (silica gei, 0-50% ethy! 

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

44: ESI MS m/z 312 [M + Hf; 45: ESS MS m/z 321 [M + H]+. 

[0240] Step 2: Using the similar procedure used for General Procedure C step 1 on 

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

solid: *H NMR (300 MHz, CDCI3).6 8.55 (s, 1H), 7.98 (s, 1H), 7.50 (s, 1H), 7.41-7.40 (rn, 3H), 7.20-7.15 

(m. 2H), 5.42 (s, 2-H), 2.34 (s, 3H), 2.16 (s, 3H); ESI MS m/z 329 [M + H]\ 

[0241] Using the similar procedure used for General Procedure C step 1 on compound 45 

(12 mg, 0.037 mmoi) afforded Example Compound 89 (8 mg, 64%) as a yellow solid: aH NMR (300 

93 



MHz, CDCU) 5 8.49 {s, 1H), 7.55 (s, 1H), 7.50 (s, 1H), 7.38-7.36 fm, 3H), 7.18-7.16 (m, 2H), 5.36 (sf 

2H), 2.34 (s, 3H), 2.16 (s, 3H); ESI MS m/z 338 [M + Hf. 

General Procedure M; 
Preparation of 5-(3J5HdtmethYiBsoxazel-4-yi)-N-phenYl-lH-pYrrQia[3,2~&]pvrsdm--3~amme (Example 
Compound 23) 

>Q-<3 
Pd <PPh3)4j N%C();, 

M-dioaBr.c, H20? 90 *C5 16 b 

8OC20, "N£t3. DMA? 
- -—-

CH2Ci2, tt, 16 h 

NBS, DMF, 0 "C, 2 h 

1. ariiime, Pd?(dh%); X-phos, C!foGO;}, 
3,4-diGxane, H:;0, 9Q °C 

2. TFA; CH2C'i2 

[0242] Step 1: To a solution of 46 (500 mg, 2.54 mmoi) in 1,4-dioxane (10 mL) was added 

3f5-dimethyl-4-(4,4,5,5-tetramethyi-:L,3,2~dfoxabQrolan-2-yl}isoxazoIe ^g2 3.55 mmo!}, sodium 

carbonate (538 mg in 2 mL H2Q,5.08 mmoi) and tetrakis(tn'phenyipho5phine)pailadmm(0} (294 mg, 

0.25 mmoi). The reaction mixture was purged with nitrogen and heated at 90 X for 16 h. The 

mixture was filtered through a layer of Celite. The filtrate was concentrated. Purification by 

chromatography (silica gel, 0-50% ethyl aceiate/dichloromethane} afforded 47 {700 mg, >100%) as a 

yellow oil: *H NMR (300 MHz, DMSO-c/6) 5 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, J = 8.1 Hz, 1H), 6.58 (ci, 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 mmoi) in DMF (8 mL} atO °C was added 

NBS (497 mg, 2.79 mmo!). 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. Purification by chromatography (silica gei, 0-50% ethyl 

acetate/dichloromethane} afforded 48 (660 mg, 89%) as a brown solid: 1H NMR (300 MHz, DMSO-

o'6) 6 11.8 (s, 1H), 7.92 (d, J - 6.0 Hz, IN), 7.90 {$,. 1H), 7.36 (d, J - 8,4 Hz, 1H), 2.49 (s, 3H), 2.37 (s, 

3H); ESI m/z 292 [M + H]\ 

[0244] Step 3: To a solution of 48 (250 mg, 0.86 mmo!) in CH2CI2 (5 mL) was added NEt3 

(130 mg, 1,28 mmoi), DMAP (12 mg, 0,1 mmoi) and di-te/t-buty! dicarbonate (224 mg, 1.03 mmoi). 

The reaction was stirred at rt for 16 h. The reaction mixture was concentrated. Purification by 

chromatography (silica gei, 0-30% ethyl acetate/hexanes) afforded 49 (210 mg, 70%) as an off-white 
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solid; *M NMR (300 MHz, CDCI3) 5 8.43 (d, 7 = 5.4 Hz, 1H), 7.33 (s, 1H), 7.34 (d, 7 = 5.1 Hz, IN), 2.64 (s, 

3H)p2.50(s/3H), 1.69 (s, 9H). 

[0245] Step 4: To a solution of 49 {100 mg, 0.26 mmof) in 1,4-dioxane {5 mL) under 

nitrogen atmosphere was added aniline {71 mg, 0.76 mmoi), cesium carbonate (250 mg, 0.76 mmoi), 

X-phos (24 mg, 0.05 mmoi), and tris(dibenzyiideneacetone)dipaliadium{0] (23 mg, 0.03 mmoi). The 

reaction mixture was heated at 90 °C for 16 h. The mixture was diluted with methylene chloride (10 

mL) and filtered through a layer of Celite. The filtrate was concentrated. Purification by 

chromatography (silica gel, 0-50% ethyi 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 mL}, washed with saturated 

NaHC03 (50 mL x 2) and brine (50 ml). The organic layer was dried over sodium sulfate, filtered and 

concentrated. Purification by chromatography (silica gel, 0-50% ethyi acetate/dichioromethane) 

afforded Example Compound 23 {47 mg, 64%) as a yellow solid: aH NMR (300 MHz, DMSO-cfe) 5 11.1 

(d, 7 = 1.8 Hz, 1H), 7.82 (d, J = B.4 Hzf IB), 7.61 (d, 7 = 2.7 Hz, 1H), 7.43 (sf 1H), 7.25 (d, 7 - 8.4 Hz, 1H), 

7.09 (d, 7 = 8.4 Hz, 1H), 7.07 (d, 7 - 7.2 Hz, 1H), 6.85 (d, 7 = 7.5 Hz, 2H), 6.60 (t, 7 - 7.2 Hz, 1H), 2.48 (s, 

3H), 2.29 {s, 3H); ESI MS m/z 305 [M + H]\ 

General Procedure N: 
Preparation of 6-{3,5-dimethy!isoxazoS-4-yl}-l-(4~fiuorobenzyi)-3-methyS-lH-pyrazolo[4,3-
&]pyrfdine-4-oxide {Example Compound 24) and 6-(3,5~dimethyH50xazo!~4-yi)-a-{4-fIuGroben2;y8H-
methyi-lH~pyr3zole[43-k]pyndin~5{4H)-on£ (Example Compound 25) 

R 
ft HHC"O ' v4. 

i«-CPBA,CHaCl2,rt>?h 

Vj -

Example 53 

^ FiJ T% 
2. CH3OH. H?0{ SO °C, 8 h " x""" N: * 

[0246) Step 1: To a solution of Example Compound 53 (85 mg. 0.25 mmoi) in CH2O2 {3 

mL) was added m-CPBA (160 mg, 0.5 mmot). The reaction mixture was stirred at rt for 7 h. The 

mixture was diluted with methylene chloride (50 mL) and washed with 10% Na2S203 solution (10 
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mL), 2N NaOH solution (10 mL.) and brine (10 mL}. The organic layer was dried over sodium sulfate, 

filtered and concentrated. Purification by chromatography (silica gel, 0-70% ethyl 

acetate/dichioromethane) afforded Example Compound 24 (60 nig, 67%} as an off-white solid: 1H 

NMR (300 MHz, DMSO-cU 8 8.21 (d, J = 0.9 Hz, 1H), 7,83 (d, J = 0.9 Hz, 1H), 7.40-7.35 (m, 2H}, 7.20-

7.14 (m, 2H), 5.59 (s, 2H), 2,69 (s, 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 mmoi) in Ac20 (3 mL) 

was heated at 130 °C for 2 h. The mixture was concentrated. The residue was diluted with 1:1 

CH30H/H20 (10 mL} and stirred at 80 °Cfor 10 h. The reaction mixture was concentrated. 

Purification by chromatography (silica geif 0-5% methanol/dichioromethane) afforded Example 

Compound 25 (20 mg, 63%} as an off-white solid: 1H NMR (300 MHz, DM'SO-de) S 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-3f#-imidazo[4,5~6]pyridin-5-yl)-3iI5-dimethyf!SOKszole {Example 
Compound 26) 

... i * " /.:•<« J, 
Ms. tO-O ^ ii;,VH 

B"Br'K>C0%. HA> B, H3C 3 

^ » CH:,CN o.NXj Pd(PPh3)4,N%C03 CH3 
- dioxajse, H?0, 90 °C 

51 52 

HlVt. f K 
iNtaftQ, 

T5SST ^AJ K5NS03,Me0H ijyj ^ 
53 Example 26 

[0248] Step 1: To a solution of 50 (560 mg, 2.57 mmoi) in CH?1CN (15 mL) was added K2C03 

(887 mg, 6.43 mmoi) and benzyl chloride (484 mg, 2.83 mmoi}. The reaction was heated at 60°Cfor 

16 h. The mixture was diluted with ethyl acetate (100 mL), filtered and concentrated to give 51 (790 

mg, 100%} as a yellow soiid: 1H NMR (300 MHz, CDCfe) 6 8.53 (br s, 1H), 8.24 (d, J * 8,4 Hz, 1H), 

7.46-7.35 (m, 5H), 6.82 (d, J = 8.7 Hz, lH)f 4.82 (d, J = 5.7 Hz, 2H). 

[0249] Step 2: To a solution of 51 (790 mg, 2.56 mmoi) in 1,4-dioxane (25 mL) was added 

3;5-dimethyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isGxazoie (1.14 g, 5.12 mmoi), sodium 

carbonate (2.0 M in HA 3.84 mL, 7.68 mmoi) and tetrakis(triphenylphosphine}panadium(0) (300 

mg, 0.26 mmoi). The reaction mixture was purged with nitrogen and heated at 90 °C for 8 h. The 

mixture was diluted with methylene chloride (200 mL) 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-cf6) 5 9.09 {t, J *= 6.0 Hz, 1H), 8.51 (d, J = 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 + 

nr. 
[0250] Step 3; To a solution of 52 (500 mg, 1.54 mmoi} in THF (15 mL} and water (12 mL} 

was added IMa25204 (1.61 g, 9.24 mmoi). 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 cooied to rt. Na2C03 was added 

slowly to adjust to pH 9, The mixture was extracted with ethyi acetate (100 mL), the organic layer 

was washed with brine (50 mL), filtered and concentrated to give 53 (460 mg, 100%) as a brown oil: 
XH NMR (300 MHz, DMSG-d6) 6 7.33-7.18 (m, 5H), 6.7B (d, J = 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); ESS m/z 295 [M + 

H]\ 

[0251] Step 4: A solution of 53 (150 mg, 0.51 mmoi}, trimethylort.hoformate (81 mg, 

0.765 mmoi) 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% ethyl 

acetate/hexanes) to afford Example Compound 26 (100 mg, 65%) as an off-white solid: XH NMR 

(300 MHz, DMSO-d5) 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 0-(3,5-dimethylisoxa2ol-4-yl)-l-(4»fluorobenzyS)-lH~benzo[d]im8dazoS-4-amme 
(Example Compound 27), 6"{3,5"d!methyi}soxazoi-4-yl)-l-{4"fiuorobenzyl)"A^-rrjethyi~lH-
benzo[^jimsdazol-4-amsne (Example Compound 28} and 6-(3(5-dfmethylisoxazoS-4-yl}-l-(4-
fluorabenzyl)»A/^-dlmethyi-lH-benzQ[c/]imidazoi-4-amine (Example Compound 29) 

37%fora?a5<fchyde .. J, Jt, 

'''AcOHjte^OAc},' ]r 
DCiv? ' " T 

ExampJe27 Example :28 Example 29 

[0252] Example Compound 27 was made followed by the similar procedure described for 

Example 7: XH NMR (300 MHz, DMSO-cfe) 5 8.23 (s, 1H), 7.42 (dd, J = 8.0, 6.0 Hz, 2H), 7.17 (dd, J -

S.O, 9,0 Hz, 2H), 6.62 (s, 1H), 6.32 (s, IN), 5,40 (s, 4H), 2.33 (s, 3H), 2.16 (s, 3H); ESI m/z 337 [M + Hj\ 

[0253] To a solution of Example Compound 27 {35 mg, 0.10 rrm)oi) in methylene chloride 

(5 mL), was added a 37% solution of formaldehyde in water (8.5 ^L) and acetic acid (1 drop). The 

solution was stirred for45 min, sodium triacetoxyborohydride (66 mg, 0.31 mmo!) 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 in vacuo. The residue was purified by chromatography (silica gel, 

0-75% ethyl acetate/methyiene chloride) 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 28:1H NMR {500 

MHz, DMSO-cfe) 6 8.22 (s, 1H), 7,43 (dd, J-8.8, 5.5 Hz, 2H),'7.16 (dd,V = 8.8, 5.5 Hz, 2H), 6.65 (d, J = 

1.0 Hz, 1H), 6.09 (d, J = 1.0 Hz, 1H), 5.85 {q, J = 5.0 Hz, 1H), 5.41 (s, 2H), 2,83 (d, J = 5.5 Hz, 3H), 2.35 

(s, 3H), 2.17 (s, 3H}; ESI m/z 351 [M + H]+; Example 29: XH NMR (500 MHz, DMSO-cfe) 6 8.28 {s, 1H), 

7.41 (dd, J = 8.5, 5.5 Hz, 2H}, 7.17 {dd, J - 9.0, 9.0 Hz, 2H), 6.85 {d, J - 1.0 Hz, 1H), 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 + Hf-

Preparation of 4~{l-feenzyl<L#-§mfdazQ[4,5'-&3pyridisv8~yl)-3f,5-diraethyli30xazole (Example 
Compound 30} 

f r^il tiiiff 3*. .f*\ 4v^ M' H 
1,,^ Ii | -——* "V 

CfcN^N*' K2C03> CH3CN jj J Pd{PP}W),;. Na2CO? 
C)-iN v N'" dloxsne/DMF/I-IjOj 90 °C O^N 

55 

H-i€; A? 

. | » i 
ifY \ 
A^: P 

56 

Na2SAsTHF & HQOCH3)3 Cl-< HsCy«. 
h /m ^ A- J cm ^ H ..j m —— - - Ul* 

Example 30 

[0254] Step 1: To a suspension of 3-amino-5-bromo-2-nitrapyridine {54, 780 mg, 3.58 

mmoi) and potassium carbonate (2,28 g, 16.5 mmoi) in dry acetonitrile (50 mL) was added 1-

(bromoethyl)benzene {1,22 g, 6,60 mmoi}. The mixture was heated to 80 °C for 48 h then water (20 

rnL) and ethy! acetate (20 mi.) were added. The layers were separated and the aqueous layer was 

extracted with ethyl acetate {2 x 20 mL). The combined ethyl acetate fractions were dried over 

Na2S04, filtered and concentrated. The residue was purified by chromatography (silica gei, 0-40% 

ethyl acetate in hexanes) to afford 55 (219 mg, 19%} as a yellow solid: XH NMR {500 MHz, CDC13) 6 

8.14 (d, J = 5.0 Hz, 1H), 7.84 {d, J - 2.0 Hz, 1H), 7.40-7.29 (m, 6H), 4.64 (quint, J = 65 Hz, 1H), 1.67 (d, 

J = 7.0 Hz, 3H). 

[0255] Step 2: To a mixture of 55 (261 mg, 0,81 mmoi) and 3 (217 mg, 0.97 mmo!) in 1,4-

dioxane (7 mL) and water (1.5 mL) was added potassium carbonate (224 mg, 1.62 mmoi) and 
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tetrakis{triphenylphosphine)pailadium{G) (47 mg, 0.04 mmoi). The reaction was stirred and heated 

at 90 °C for 17 h. The reaction mixture was diluted with methanol (20 ml.) and silica ge! (15 g) was 

added. The suspension was concentrated to dryness and the resulting powder was loaded onto 

silica gel and eiuted with 0-50% ethyi acetate in hexanes. The clean product was concentrated to 

give 56 (226 mg.. 82%) as a yellow solid: 2H NMR (500 MHz, CDCIa) 6 8.19 (d, J = 4.5 Hz, 1H), 7.77 (d, J 

= 2.0 Hz, 1H), 7.40-7.28 (m, 5H), 6.89 (d, J = 2.0 Hz, 1H), 4.66 (quint, J = 5.0 Hz, 1H), 2.10 (s, 3Hj, 1.94 

(s,3H), 1.71 {6,J=-7.0 Hz,3H). 

[0256] Step 3: To a solution of 58 {226 mg, 0.67 mmoi} in THF (20 ml) was added a 

solution of sodium dithionite {698 mg, 4.01 mmoi) in water (20 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 dryness. A solution of 2IM aq. HGi was added to the 

residue and was heated to reflux for 5 min. After concentration to dryness, methanol was added (10 

mL) and the solution was adjusted to pH 8 using saturated aq. NaHC03 solution {20 mL). Silica ge! 

was added (10 g) and the suspension was concentrated to dryness. The resulting powder was 

loaded onto silica ge! and eiuted with 0-70% ethyl acetate in hexanes. The clean product was 

concentrated to give 57 (96 mg, 47%) as a beige solid: lH NMR {500 MHz, CDCI3) 5 7.42 {d, J - 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 

(br s, 2H), 3.70 (br s, 1H), 2.07 (s, 3H), 1.89 is, 3H), 1.58 (d, J = 6.5 Hz, 3H). 

[0257] Step 4: A mixture of 57 (47 mg, 0.15 mmoi), trimethylorthoformate (2 mL, 18.3 

mmoi) 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 eiuted with 0-20% ethyl acetate in hexanes. The 

resulting material was purified by reverse phase HPLC on a Polaris column eiuting with 10-90% 

CH3CN in H20 to afford {Example Compound 30) (19 mg, 39%) as a white solid: *H NMR (500 MHz, 

CD3OD) 6 8.76 (s, 1H), 8.36 (d, J = 2.0 Hz, 1H), 7.65 (d, J = 2.5 Hz, 1H), 7.40-7.30 (rn, 5H), 4.44 (q, J = 

7,0 Hz, 1H), 2.29 (s, 3H), 2.10 (s, 3H), 2,06 (dr 7.0 Hz, 3H}. ESI m/z 319 [M + Hj*. 

Preparation of 4-{l~benzy!-lH-imjdazG[4,5-i:]pyridin-6-yl)-3#5~dimethyHsQxazo!ie {Example 
Compound 31), i"benzyi-6-{3?5-dimethyilsoxaz0i-4=yl)-l#-imedazo[4p5-e]pyndlrje 5-oxide {Example 
32) and l-benzyh6"{3,5»dimethySi$QxazoS~4-y3)-lfMrnida2o[4(5-ejpyi'i^N-4~araine (Example 
Compound 33) 
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Example 32 
#~^v 

i. BocNHj, Pd2(dha)3, XPhos 

Exsmpte 31 
\i-A 

POBr3t DMF 
$' • 1 

: :w*n (Tb 
Oto 100 °C < TIT "*« > *NA*» <H; 

62 

Cs2C03) toluene, 90 °C 

ii. TFA SN m> 
mu 

Example 33 

[G25S] Step 1: To a solution of 58 (1.00 g, 5.76 mmo!} in 1,4-dioxane {40 mL} and water {4 

ml} was added 3,5-dimethy!-4-(4,4,5,5~tetramethyi-l,3,2-diGxaboroian~2-yi}i50xazGie {1.93 g, 8.64 

mmoi}, potassium carbonate {1.59 gf 11.5 mmoi}, and tetrakis{tripbenyiphosphine}paiiadium{0) {333 

mg, 0,288 mmoi). 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% ethyi acetate in hexanes} to afford 5S {1,42 gf >99%} as a yellow 

solid: 'LH NMR {300 MHz, CDC.l3) 6 9.26 (s, 1H), 6.67 {s, 1H), 6.90-6.00 {bs, 2H), 2,61 (s, 3H}, 2.44 (s, 

3H}; ESi m/z 235 [M + H]\ 

[0259] Step 2: A mixture of 59 {710 mg, 3.03 mmoi), benzyl bromide {778 mg, 4.55 

mmoi}, and potassium carbonate {836 mg, 6.06 mmoi) 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 gei, 0-30% ethyl acetate in hexanes} to afford 60 {303 mg, 30%} 

as a brown soiid: 1H' NMR {500 MHz, CDCL) 8 9.26 (s, 1H), 8.68 {s, 1H), 7.50-7.10 (m, 5R}, 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 mmoi) in tetrahydrofuran (10 ml} was 

added sodium dithionite {967 mg, 5.56 mmoi} 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 MeGH, and the filtrate concentrated under vacuum. To the 

residue was added 2N HCi and heated to just boiling, cooied to room temperature and concentrated 

under vacuum. The residue was dissolved in MeOH and baslfied with 10% NaHC03, 

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, CDCi3J 6 7.99 (s, 1H), 7.40-7.28 (rn, 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 61 (150 mg, 0.51 mmoi)'in ethano! (5 mL} was added 

trimethylorthoformate (81 mg, 0,77 mmoi} and sulfamic acid (1 mg. 0.01 mmoi). The reaction was 

heated in a sealed tube at 90 °G overnight The mixture was concentrated and purified by 

chromatography (silica gel, 0-100% ethyl acetate in hexanes) to give Example Compound 31 (143 

mg, 92%) as a yellow solid: 1H NMR (500 MHz, CD3OD) 5 9.00 (d, J = 1.0 Hz, 1H), 8.05 (s, 1H), 7.48 (d, 

J = 1.0 Hz, 1H}, 7.40-7.30 (m, 5H), 5.58 (s, 2H), 2.40 (s, 3H), 2.25 (s, 3H); ESI m/z 305 [M + Hf. 

[0262] Step 5: To a mixture of Example Compound 31 {100 mg, 0.329 mmo!} in 

dschloromethane (5 ml) was added 3-chloroperoxybenzoic acid (264 mg, 77% with water, 1.18 

mmoi}. 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 

mg, >99%) as an off-white solid: XH NMR (500 MHz, CD3OD) 6 8.92 (s, 1H), 3.61 (s, 1H), 7.67 {s, 1H), 

7,45-7.25 (mf 5H), 6.57 (s, 2H}, 2.28 {s, 3H), 2.17 {s, 3H); ESI m/z 321 [M + H]\ 

[0263] Step 6; To a mixture of phosphorus oxybromide (268 mg, 0.938 mmoi) in DMF (2 

ml) was added Example 32 (100 mg, 0.313 mmoi) 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 

MeOH were added. The mixture was neutralized to pH 7 by addition of 10% sodium bicarbonate 

and concentrated. The residue was purified by chromatography {silica gei, 0-100% ethyi acetate in 

hexanes} to afford 62 (30 mg, 25%) as an off-white soiid: *H NMR (500 MHz, CDCl3) 6 8.09 (s, 1H), 

7.43-7.35 (m, 3H), 7.23-7.19 (m, 2H), 7.03 (s, 1H), 5.38 {s, 2H}, 2.47 (s, 3H), 2.31 (s, 3H); ESI m/z 383 

[M + H)\ 

[0264] Step 7; To a solution of 62 (30 mg, 0,078 mmo!) in toluene (10 mL) under nitrogen 

atmosphere was added tert-butyl carbamate (27 mg, 0.23 mmo!), cesium carbonate (51 mg, 0.16 

mmoi), 2-dicyclohexyiphosphinO'2i,4,,6!-triisopropyl-l,l,-biphenyl (6 mg, 0,01 mmoi} and 

tris(dibenzyiideneacetone) dipalladium(O) (7 mg, 0.008 mmoi). The reaction mixture was heated at 

90 "C overnight, cooled to room temperature, and purified by chromatography (silica gei, 0-20% 

methanol in ethyl acetate). It was further purified by reverse phase HPLC on a Polaris column eluting 

with 10-90% CH3CN in H2G to give Example Compound 33 (10 mg, 40%) as an off-white solid: aH 
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NMR (500 MHz, CD3OD) 5 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% tR = 10.1 min; ES! m/z 320 [M + H]+. 

Preparation of 4-{l-ber52vi-3-bromO"lH-pyrroIo|i3,2-d]pyridin-6-yl}-3,S-dimethvlisoKazole. 
(Example Compound Compound 34) 

w Bf 

J i 
Pt:(PPh3)4fNa3C03j 

J,4-cioxa»c, H,Ot 90 °Q 16 h 

MBS, DMF, 0 2 h 

Tsf 

S3 

B«Ci, K2CO.V CH3CN, DMF. . 

70 "C, 16 h 
M 

Example 34 

[0265] Step 1: To a solution of 46 (1.0 g, 5.08 mmo!) in 1,4-dioxane (50 mL) was added 

3,5-dimethyi-4-{4,4,5,5~tetFamethyl-l,3,2-dioxaborolan-2-yi)isoxazole (1.47 g, 6.6 mmo!)., sodium 

carbonate (1.10 g in 8 mL H2G, 10.2 mmoi) and tetrakis{triphenylpbosphme)paNadium{G) {587 mg, 

0.51 mmoi). The reaction mixture was purged with nitrogen and heated at 90 "C for 16 h. The 

mixture was filtered through a layer of Celiie and the filtrate was concentrated. Purification by 

chromatography {silica ge!, 0-50% ethyi acetate/dichloromethane) afforded 63 {850 mg, 79%) as a 

yellow soiid: *H NMR {300 MHz, DMS0-d6) 6 11.4 (s, 1H), 8.30 {t J = 2.1 Hz, 1H), 7,75 {dd, J = 1.8, 0.9 

Hz, 1H), 7.70 (t, J - 3.0 Hz, 1H), 6.61-6.59 {m, 1H), 2.42 (s, 3H), 2.24 (s, 3H). 

[0266] Step.2/3: To a solution of 63 {500 mg, 235 mmoi) in DMF {10 mL) at 0 X was 

added NBS {500 mg, 2.82 mmoi). The reaction mixture was stirred at 0 eC 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 mmoi) in DMF {1 mL) and CH3CN {10 mL) was added potassium carbonate {283 mg, 

2.06 mmoi) and benzyl chloride {130 mg, 1.03 mmoi). 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% ethyi acetate/dichlorornethane) afforded Example Compound 34 

{200 mg,.51%) as an off-white solid: *H NMR {500 MHz, CD3OD) § 8.33 (d, J = 1.5 Hz, IN), 7.86 {s, 1H), 

7.80 (d, J = 2.0 Hz, 1H), 7.34-7.24 {rn, 5H), 5.48 (s, 2H), 2.35 (s, 3H), 2.17 (s, 3H); ESi MS m/z 382 [M + 

H3+. 
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Preparation of i-benzyl-6-{3,5-dimethySisQxazol~4-yj)-lH-pyrraio[3,2-6]pyridine-3~earbaldehyde 
{Example Compound 35) 

Pd(P?b3}4l>ia?CG* 
1.,4-dioxaf'e, HjO, 90 eC5 36 b 

66 
46 m. 

BnCf, K2CO3, CH3CN. DM? 
70 "C.T6 3; 

Example 35 

[0267] Step 1: To a mixture of 46 {300 mg, 1.5 mmo!) and hexamethylenetetramlne {032 

g, 2.25 mmoi) was added AcOH {2 mL). The reaction mixture was stirred at 120 CC for 6 h and was 

quenched with H20 {5 ml). The precipitate was collected by filtration to afford 65 (190 mg, 56%) as 

a yellow solid; *H NMR {300 MHz, DMSO-c/6) 5 12.4 (s, 1H), 10.1 (s, 1H), 8,58 (d, J-2.1 Hz, 1H), 8.47 

{$, 1H), B.18 (d,J = 2,lHz, 1H). 

[0268] Step 2:To a solution of 65 (190 mg, 0.84 mmo!) in 1,4-dioxane (5 mL) was added 

3,5-dimethyi-4-(4,4,5,5-tetramethyi-lf3,2-dioxaborolan~2-yi)!5oxazoje (245 mg, 1.09 mmoi), sodium 

carbonate (178 mg in 1 mL H20, 1.68 mmo!) and tetrakis{triphenylphosphfne)pailadium(0) (97 mg, 

0.08 mrnoS). The reaction mixture was purged with, nitrogen and heated at 90 °C for 16 h. The 

mixture was filtered through a layer of Ceiite and the filtrate was concentrated. Purification by 

chromatography {silica gel, 0-50% ethyi acetate/dichloromethane) afforded 66 {135 mg, 67%) as an 

off-white soiid: NMR (300 MHz, DMSO-cl6) 5 12.5 (s, 1H), 10.2 (s, 1H), 8.51 (d, J = 1.8 Hz, 1H), 8.49 

{d, J = 3.0 Hz, 1H), 7.92 (d, 7 = 1.8 Hz, 1H), 2.44 (s, 3H), 2.26 {s, 3H); ESI MS m/z 242 [M + Hf. 

[0269] Step 3; To a solution of 66 {92 mg, 0.38 mmoi) in DMF (0.5 mL) and CH3CN (5 mL) 

was added potassium carbonate (105 mg, 0.76 mmo!) and benzyl chloride (58 mg, 0.46 mmoi). The 

reaction was stirred at 70 °C for 16 b. The reaction mixture was filtered through a layer of Ceiite and 

the filtrate was concentrated. Purification by chromatography (silica gel, 0-50% ethyl 

acetate/dichloromethane) afforded Example Compound 35 (72 rng, 57%) as an off-white solid: JH 

NMR (300 MHz, DMSO-cf6) 5 10.2 (s, 1H), 8,73 (s, 1H), 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); ESI MS m/z332 [M + H]+. 
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Preparation of l-fl-benzyi-0-{3,5~dSmethyHsoxazGM~yl)-lH-pyrr©lo[3,2-fe3pyftdln~3-y8)-iV,ft/-
dimethySmethanamisie {Example Compound 72) 

dimeihylamine 

NaBH(OAc)33 CH2Ci-

Example 35 Example 72 

[0270] A solution of Exampie Compound 35 {54 mg, 0.16 mmoi), dimethylamine (0.25 

mL, 2M in THF, 0.49 mmo!) and HaBH(OAc)3 (104 mg, 0,49 mmoi) in CH2Ci2{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/dichloromethane) to provide Example Compound 72 (42 mg, 71%) as an off-white solid: 

^ NMR (300 MHz, CDC!5) 6 8.34 {d, J - 1.8 Hz, 1H), 8.30 (s, 1H), 7.36™7.32 (m, 4H), 7.21-7,18 (m, 

2H), 5.39 (s, 2H), 4.50 {s, 2H), 2.86 (s/6H), 2.32 (s, 3H), 2.16 (s, 3H); ESi MS m/z 361 [M + H]+. 

Preparation of X-(l-feenzyi~6-(3,5-diirnethYiis0xazo!-4-y!)-l/-/-pyrrolQ[3JI2~&]pyridsn~3~yj)ethanons 
(Example Compousid 36) 

AcCi, AICI3 

, it, 6 h ;o^ 

BiiCl K2C03 

CH3CN, DMF, 70 °C 

63 67 
'"ft 
Example 36 

[0271] Step 1: To a suspension of AiCia (313 mg, 2.35 mmoi) in CH2Ci2 (20 mL) was added 

63 {100 mg, 0.47 mmo!) and AcCI (184 mg, 2.35 mmo!). The reaction mixture was stirred at rt for 6 

h. The reaction was quenched with methanol (10 mL) carefully and the pH adjusted to neutral with 

solid Na2C03, The mixture was filtered through a layer of Ceiite and the filtrate was concentrated. 

Purification by chromatography (silica gel, 0-10% methanol/dichloromethane) afforded 67 (82 mg, 

68%) as an off-white soiid: XH NMR (300 MHz, DMSO-cf&) 8 12.8 (s, 1H), 8.67 (s, XH), 8.57 (s, 1H), 8.21 

(s, 1H), 2.71 (5, 3H), 2.45 (s, 3H), 2.26 (s, 3H); ESi MS m/z 256 [M + Hf. 

[0272] Step 2: To a solution-of 67 (62 mg, 0.24 mmoi) in DMF (0.5 ml.) and CH3CN (5 mL) 

was added potassium carbonate (67 mg, 0.48 mmoi) and benzyl chloride (37 mg, 0.29 mmoi). The 

reaction was stirred at 70 X for 16 h. The reaction mixture was filtered through a layer of Ceiite and 

the filtrate was concentrated. Purification by chromatography (silica gei, 0-50% ethyi 

104 



acetate/dichloromethane) afforded Example Compound 36 (30 mg, 36%) as an off-white solid: 

NMR (300 MHz, CDCE3) 8 8.59 (d( J = 1.5 Hz, 1H), 8.22 (s, 1H), 7.45 (d, J = 1,8 Hz, 1H), 7.40-7.36 (m, 

3H}, 7.21-7.18 (m, 2H), 5.40 (s, 2H"), 2.89 (s, 3H), 2.34 (s, 3H), 2.17 (s, 3H); ESi MS m/z 346 [M + H]\ 

Preparation of a-benzYi-&43,5-dimethYii50xazG!-4-yi}-lH-pyrrGlQ[3,2-Jh]pyndin~5~yi formate 
(Example Compound 37} 

^f'O H,C^O >•-•< ' w/ 
./=4, . POGi3,DMF, .j00'C,2h ^ '%% 

(i T K-i >=f! — ii V \U V-0 
W KH \=0 

Example 56 Example 37 

[0273] Step 1: A solution of Example Compound 56 (165 mg, 0.52 mmof) in DMF (2 mL) 

was added P0Ci3 {159 .mg, 1.03 mmoi). The reaction mixture was heated at 100 "€ for 2 h and 

concentrated. The residue was dissolved in CH2CJ2 (100 mL}, washed with saturated NaHC03 (2 x 20 

ml) and brine (20 mL), The organic layer was dried over sodium sulfate, filtered and concentrated. 

Purification by chromatography (siiica gel, 0-50% ethyl acetate/dichloromethane} afforded Example 

Compound 37 (81 mg, 45?^} as a yellow soiid: XH NMR (300 MHz, CDCI3) 5 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 + H]+. 

Preparation of 4-((6-{3,5-dlmethylisoxazol-4-yl)-2"methy!-lH-lmidazQ[4,5-fe]pyridin-l-
yl}methyl}benzamide (Example Compound 38) 

NES..,./X, 
O 

vV x S k v -- V, * s& Na(W, Vt 
/-rf T BOH. 85 X' 

Ji J V: 
Exaimple 79 Example 38 

[0274] To a soiution of Example Compound 70 (100 mg, 0.29 mmoi) in ethanol (3 ml) 

was added 2N sodium hydroxide in water (1.46 mL, 2.9 mmoi}. The mixture was heated to 85 °C for 

20 min, then cooied 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), washed 
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with brine (20 mL), and dried over anhydrous sodium sulfate. After filtration, the filtrate was 

concentrated in vacuo and purified by chromatography (silica gel. 0-20% methanol/methylene 

chloride) to afford Example Compound 38 as a white solid {71 nig, 68%); lH NMR (300 MHz, DMSO-

d6) 6 835 (d, J = 1.8 Hz, 1H), 7.99 (d, J ~ 2.1 Hz, 1H), 7.94 {br s, IH), 7.83 (d, J = 8.4 Hz, 2H), 737 (br s, 

IH), 7.27 (d, J = 8.4 Hz, 2H}, 5.61 (s, 2H), 2.60 (s, 3H), 2.39 (s, 3H), 2.21 {s, 3H); ES! m/z 362 [M + Hf. 

Preparation of 4-{l~benzyS~3~nitra-I/£-pYn,olo[3,2-&3pyndiR-S-y{}-3,5-dimethylt50xaz©le (Example 

Compound 39) 

H r <1 H JO HMOJ, H3S04,0 °C, 1 h BiiCl, K2C03, CH3CN, DMF, 

T 1 -OJ * ——— 
M*' / 'N 

(XN 
63 68 

^ Sds. 

70 flC, 16 h 

;W >;'\ f--h 
• ^-irVT v*v 

O2N 
Example 39 

[0275] Step 1: To a solution of 63 {100 mg, 0.47 mmoi) in H2S04 (0.5 ml) at 0 °C was 

added HN03 (35 mg, 0.47 mmoi). The reaction mixture was stirred at 0 °C for 1 h. The reaction 

mixture was diluted with H20 (10 ml) and adjusted to neutral pH with 6N NaOH solution. The 

solution was extracted with CH2Cf2 (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 yellow soiid: XH NMR (300 MHz, DMSQ-cf6) 5 12.9 (s, IH), 8.85 (s, IH), 8.58 (d, J = 2.1 Hz, 

1H), 7.95 (d, J = 1.8 Hz, IH), 2.45 {s, 3H), 2.26 (s, 3H); ESI MS m/z 259 [M + H]+. 

[0276] Step 2: To a solution of 68 (82 mg, 032 mmoi) in DMF (0.5 ml) and CH3CN (5 mL) 

was added potassium carbonate (88 mg, 0,54 mmof) and benzyf chloride (44 mg, 0.35 mmoi). The 

reaction was stirred at 70 HC for 16 h. The reaction mixture was filtered through a layer of Ceiite and 

the filtrate was concentrated. Purification by chromatography (silica gei, 0-50% ethyl 

acetate/dichloromethane) afforded Example Compound 39 (68 mg, 61%) as an off-white solid: iH 

NMR (300 MHz, CDCI3) 6 8.74 (s, IH), 8.47 (s/lH), 7.56 (s, IH), 7,45-7,42 (m, 3H), 7.27-7.26 (m, 2H), 

5.47 (s, 2H), 235 (s, 3H), 2.17 (s, 3H); ES! MS m/z 349 [M + H]\ 
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Preparation of l-benzyi-6~(3,5-dimethYifSGxazal-4-yi)-2-ethGXY~lH~benzQ[£/]§mtdazGl-4-amIne 
(ExampSe Compound 17) 

«&• 
}! 

| J Cfij l«i*C .. Jt J-K,NV"S:*'- " 1S>C-V. 

!5nG, K>CG, 
iMv»; 

r 
3? ;iv 

B,O™4 • A"!* 

JSSTI^K* u •tfe^, 

•Ui*-
hii; 2. f 

feiBoc-

tj 
Ihc-'-r «•"• 

•-y 

Ex ans ii It (7 

[0277] Step 1: A mixture of 37 (200 mg, 0,709 mmoi) in tetraethoxymethane (340 mg, 

1.77 mmoi) was heated at 100 8C for 4 h, The reaction mixture was cooied to room temperature, 

concentrated and purified by chromatography (silica gel, 0-50% ethy! acetate in hexanes) to afford 

69 (177 mg, 74%) as a yellow solid: *H NMR {500 MHz, CD3OD) 5 730-7.15 (m, 2H), 4.57 (q, J = 7.0 

Hz, 2H), 239 (s> 3H), 2.23 (s, 3H), 1.47 (t, J = 7.0 Hz, 3H); ESi m/z 336 [M + H]\ 

[0278] Step 2; To a soiution of 69 (250 mg, 0.74 mmo!) in CH3Ci\i (8 ml) and DMF (2 mL} 

was added K2CQ3 {155 mg, 0.82 mmo!) and benzyl chloride (104 mg, 0.82 mmoi). The reaction was 

heated at 60 °C for 16 h. The mixture was diluted with ethyl acetate {100 mL), filtered and 

concentrated. The residue was purified by chromatography (silica gei, 0-30% EtOAc/hexanes) to 

afford 70 {200 mg, 63%) as an off-white solid and 71 (87 mg, 27%) as a colorless oik 70:1H NMR (300 

MHz, CDCI3) 5 734-7.29 (m, 3H), 7.21-7.18 (m, 3H), 6.77 (d, J - 1.5 Hz, IH), 5.16 (s, 2H), 4.75 (q, J •= 

7.5 Hz, 2H), 2.29 (s, 3H), 2.14 (s, 3H), 1.50 (t, J = 7.0 Hz, 3H); 71: *H NMR {300 MHz, CDCI3) 5 7.37 (d, J 

= 1.5 Hz, IH), 734-7.28 (m, 3H), 7.18 {d, J = 7.5 Hz, 2H), 7.12 (d, J = 1.5 Hz, IH), 5.60 (s, 2H), 4.63 (q, J 

= 7.0 Hz, 2H), 2.41 (5, 3H), 2.28 (s, 3H), 1.45 (t, J = 7.0 Hz, 3H}. 

[0279] Step 3: A mixture of 70 {100 mg, 0.235 mmo!), BocNH2 {82 mg, 0,705 mmo!), 

Xantphos {28 mg, 0.048 mmo!), Pd2{dba)3 {22 mg, 0.024 rnmol) and Cs2C05 {268 mg, 0.823 mmo!) 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 gef, 0-30% EtOAc/hexanes) to afford 72 (90 mg, 83%) as an off-white soiid: 

NMR (300 MHz, CDCi3) 6 7.74 {br s, IH), 7.41 (s, IH), 7.32-7.29 (m, 3H), 7,22-7.19 (m, 2H), 6.51 

(d, J = 1.5 Hz, IH), 5.14 (s, 2H), 4.64 {q, J = 7.2 Hz, 2H), 2.32 {s, 3H), 2.17 (s, 3H), 1.49 (t, J = 7.2 Hz, 

3H), 1.46 (s, 9H). 

[0280] Step 4: A solution of 72 (90 mg, 0.195 mmoi) in TFA (1 mL) and CH2Ct2 {2 mL) was 

stirred at rt for I h. The mixture was concentrated, the residue was dissolved in ethyl acetate (100 

mL) and washed with saturated NaHC03 (50 mL x 2). The organic layer was dried over sodium 



sulfate, filtered and concentrated. Purification by chromatography (silica gel, 40-100% 

EtOAc/hexanes) afforded Example Compound 17 {51 mg, 72%) as an off-white solid: aH NMR (300 

MHz, CDCI3) 6 7.35-7.20- (m, 5H), 6.33 fd, J = 1.5 Hz, IH}, 6.30 (d, J = 1.5 Hz, IH}., 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); ES! m/z 363 [M + H]+. 

Preparation of 4-Cl"benzyI~2"ethoxy~lH~im!dazo[4,5-£?]pvndin-6-yi)»3f5-dimethyl!Soxa2o!e 
(Example Compound 59) 

f t ^ 
c{OEt)..j kA VS 

—HJNSGJH, S00 °C 

H^M " S :VV' 
28 Exjnssple 59 

[0281] To a mixture of 28 (50 mg, 0.17 mmo!) and tetraethyi orthocarbonate (131 mg, 

0.68 mmoi) was added sulfamic acid (3 mg, 0.034 mmoi). The mixture was then heated to 100 "Cfor 

8 h, then diluted with ethy! acetate (30 rnL), washed with brine (15 mL), dried over anhydrous 

sodium sulfate, and concentrated in vacuo. The residue was purified by chromatography (silica gel, 

0 -10% methanol/methylene chloride) to afford Example Compound 59 (24 mg, 41%) as an off-

white soiid: XH NMR (300 MHz, DMSO-rf6) 6 7.75 (d, J - 1,2 Hz, IH), 7.38-7.22 {m, 5H), 7.18 (d, J -

1.5 Hz, IH), 4,99 (s, 2H), 4,34 (q, J = 7.2 Hz, 2H), 2.37 (s, 3H), 2.18 (s, 3H), 1.42 (t, J = 1.2 Hz, 3H); ES! 

m/z 349 [M + H]*, 

Preparation of l"benzyl-6"(3,5-dimethyitsoxazoS-4-y3)»2-methyi-2.f#-bsnzo[d]imidazole~4~ 
carbonitrile (Example Compound 85) 

. CH3C(OE03SH,NSO3H^ W ^ 
V * x, f ' TV > 
^ BOH. 120-C ^JU fcH, 

CN m 
73 Example 85 

[0282] Compound 73 was prepared by following the method for Genera! Procedure j 

steps 1 to 3 starting with 2-amino-5-bromobenzonitn3e. Using the procedure used for General 

Procedure D step 3 on compound 73 (30 mg, 0.09 mmoi) afforded Example Compound 85 (10 mg, 

31%) as an off-white solid: AH NMR (500 MHz, CD3OD) 6 7.63 (d,J= 1.5 Hz, IH), 7.60 {d, J = 1.5 Hz, 
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IH), 7.38-7.27 (m, 3H), 7.19™7,i4 (m, 2H), 5.57 (sf 2H), 2.69 (s, 3H), 2.32 (s, 3H), 2.16 (s, 3H); ESI m/z 

343 [M 4- HI*. 

General Procedure 0: 
Preparation of A^(i-benzyl-6-{3,5-d!methynsoxazol-4~yl)-2-oxo-23~clihYdro-l#-be&i2o[d]!mida£a!-
4-yl)acetamide (Example Compound 111) 

O 
Example 16 Example HI 

[0283] A soiution of Example Cornpotind 16 (34 mg, 0.10 mmoi), acetic anhydride (12 mg, 

0.12 mmoi) and /-PrzNEt (26 mg, 0.20 mmoi} in THF (3 m'L) was stirred at rt for 16 h. The mixture 

was concentrated, and the residue was purified by chromatography (silica gel, 0-5% 

methanoi/EtOAc) to afford Example Compound 111 (28 mg, 74%) as a white soiid: XH NMR (300 

MHz, DMSO-cU 6 10,78 (s, IH), 9.S5 (s, IH), 7.60-7.46 (m, 5H), 7.28 (d,J = 1.2 Hz, IH), 7.06 (d,J = 

1.2 Hz, IH), 5.22 (s, 2H), 2.51 (s, 3H), 2.33 (s, 3H), 2.27 (s, 3H); ESi m/z 377 [M + H]+. 

General Procedure F: 
Preparation of 6-(3,5-dimethyiisoKazol-4-y!)~4-nitro-l-{l-phenyfethyl)~lH-benzo[^]imidazol-2{3W)' 
one (Example Compound 110) and 4-ammo~6-{3>5-d!methYHs0xa2o5~4-y?}~l-{l~phenyiethy3)-ltf-
benzo[fif]imidazoi-2(3H)-orie (Example Compound 115) 

H Pa^tba),. XPKot 
Mh:0K, ioiiw-.it, W X i; ;N' 

74 

;:o5-so"c 

!s-1-&oxs::c Jt: .J Ofc THF. Hrf> 

^ %%: ' 
Example HO 

NU, 
Eximipie 315 

[G284] Step 1: To a solution of 30 (1.00 g, 3.21 mmo!) in toluene (70 mL) under nitrogen 

atmosphere was added benzyi amine (1.94 g, 16.0 mmo!), potassium tert-butoxide (539 mg, 4.82 

mmo!}, 2-dicyclohexylphosphino-2\4,,6'-trM-propy!-l,ll-biphenyl (229 mg, 0.482 mmo!), and 

tris(dibenzylideneacetone) dipaiiadium(O) (293 mg, 0.321 mmoi). The reaction mixture was heated 

at 90 °C overnight, cooied to room temperature, and purified by chromatography (silica gei, 0-50% 
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ethyl acetate in hexanes) to afford 74 (700 mg, 62%) as a red-brown soiid; 1H NMR (500 MHz, CDC!3) 

6 7.50 {d, J = 1.8 Hz, IH), 7.70-7.22 (m, 5H), 6.41 (d, J = 1.6 Hz, IH), 6.07 (s, 2H), 4.48 (q, J - 3.5 Hz, 

IH), 3.65 (s, IH), 2.05 (s, 3H}, 1,90 (s, 3H), 1.62 (d, J = 6,6 Hz, 3H); ESI m/z 353 [M + Hf. 

[0285] Step 2: To a mixture of 74 {600 mg, 1.70 mmo!} in 1,4-dioxane (40 mL} was added 

l,r-carbony!diimidazoie (2,76 mg, 17.0 mmoi) and BMAP (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 ge!, 0-100?^ ethyl acetate in hexanes) to give Example Compound 110 (420 mg, 65%) as an 

orange solid: "H NMR {500 MHz, CD3OD} & 7.75 (d, J = 1.3 Hz, IH), 7.44 (d, J = 7.7 Hz, 2H), 7.38 (t, J = 

7.7 Hz, 2H), 7.31 (t, J - 1.7 Hz; IH), 6.88 (d, J- 1.3 Hz, IH), 5.88 (q, J = 7,1 Hz, IH), 2.20 (s, 3H), 2,02 

(s, 3H}, 1.91 (d, J = 7.2 Hz, 3H); ESS m/z 377 [M - Hj\ 

[0286] Step 3: To a solution of Example Compound 3.10 (100 mg, 0.265 mmoi) in 

tetrahydrofuran (10 mL) was added sodium dithionite {276 mg, 1.59 mmoi) 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 cone. NH4OH, concentrated, and 

purified by chromatography (silica gel, 0-100% hexanes/ethy! acetate). It was further purified by 

reverse phase HPLC on a Polaris C1S column eiuted with 10-90% CH3CN in H20 to give Example 

Compound 115 (49 mg, 53%) as an off-white soiid: *H NMR (500 MHz, CD-jOD) 6 7.42-7.32 (rn, 4H), 

7.26 (t, J = 6.9 Hz, 1H), 6.35 (s, IH), 5.94 (s, IH), 5.78 (q, J = 7.2 Hz, IH), 2.17 (s, 3H), 2.00 (s, 3H), 1.86 

(d, J = 7.2 Hz, 3H); ESi m/z 349 [M + Hf. 

General Procedure Q: 
Preparation of 4-{l-bsnzvi~6-(3/5-dimethylisoxazoS-4-yi)-lH~imEdazo[4,5-fe]pyridin-2~yS)morpSioline 
(Example Compound 114} 

[0287] A mixture of Example Compound 10 {90 mg, 0.28 mmoi) 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 chloride (75 mL), and washed with saturated sodium 

bicarbonate solution (20 mL). The organic iayer was dried over sodium sulfate, filtered, and 

concentrated. The residue was dissolved in a 2.0 M solution of morpholine in tetrahydrofuran (5.6 

mL, 11.2 mmo!) and the mixture was heated to 75 °C for 3 h. The reaction mixture was 

2, morpholine 
THF, 70 °CS 3h 

LPOC% 110*0, 5h 

H 
Example 10 Example 114 

110 



concentrated, and the residue was purified by chromatography {silica gei, 0-5% 

methanol/methylene chloride), and then triturated with ethy! acetate/hexanes to afford Example 

Compound 114 {62 mg, 57%) as a white solid: NMR (500 MHz, CDCy 6 8.24 (d, J = 2.0 Hz, IH}, 

7.41-7,34 (m, 3H), 7.15 {d, J = 6.5 Hz, 2H), 7.06 (d, J = 1.0 Hz, IH), 5.26 {s, 2H), 3.83 (t, J = 4.5 Hz, 4H), 

3.50 {t, J - 4.5 Hz, 4H), 2.29 (s, 3H), 2.11 (s, 3H); ESI m/z 390 [M + H]\ 

General Procedure R: 
Preparation of l-{3,4"dkhiorobenzyS)»6-{3,5-d!methvfisoxa2oi-4-yi)-l^-!m8dazo[4,5-b]pyrid5n-
2{3£f)~one (Example Compound 101} 

O 
~ X ^ //-*• 
N^' ^ 

1,4-Dioxane, 100 °C 16h 

ExssmpSe 101 

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

[0289] To a soiution of 75 (218 mg, 0,60 mmoi) in 1,4-dioxane (5 mL) was added 1,1'-

carborsyidiimidazoie (117 ring, 0.72 mmoi), and the mixture was heated to 100 °C for 16 h. The 

mixture was diluted with methylene chloride (70 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, 0-10% methanol/methylene chloride) to afford Example Compound 101 

(155 mg, 66%) as a white solid: NMR (500 MHz, DMSO-d6) 5 11.83 (s, IH), 7.92 (d, J =• 1.5 Hz, IH), 

7.73 (d, J - 2.0 Hz, IH), 7.61 (d, J - 8.0 Hz, IH}, 7.53 (d, J = 2.0 Hz, IH), 7.35 (dd, J - 8.5, 2.0 Hz, IH), 

5.05 (s, 2H), 237 (s, 3H), 2.19 (s, 3H); ESI m/z 389 [M + Hf. 

General Procedure S; 
Preparation of (5)-3,5-dimethyi-4-{2"methyl-4-nitro-l-(l-phenyiethyi}-lH~ben2o[d]imjdazol~6-
yE)isoxazole (Example Compound 125) and (S)~6-(3,5-dimethylisoxazol-4-yi)~2-methyi-l-{l-
phenyiethyi)-lH~feenzQ[d]imidazoi-4-amme (Example Compound 143) 

J2HZ ^ 

N^SsO;j 

THF, HjO 

Example'125 Example 143 

111 



[0290] Compound 76 was prepared by following the method of General Procedure P step 

1 starting with (S)-l-phenylethanamine. 

[0291] Step 1: Using the procedure used in General Procedure F step 1 starting with 

compound 76 (140 mg, 0.40 mmoi} afforded Example Compound 125 {108 mg, 72%) as a yellow 

solid: *H NMR (300 MHz, DMSO-4) § 7.87 fd, J - 1.5 Hz, IH), 7.42-7.30 (mf 6H), 6.11 (q, J - 7.2 Hz, 

IH), 2.74 {s, 3H), 2.23 (s, 3H), 2.04 (s, 3H), 1.94 (d, J - 6.9 Hz, 3H); ESI MS m/z 377 [M + Hf . 

[0292] Step 2: Using the procedure used in General Procedure P step 3 starting with 

compound ExampSe Compound 125 (80 mg, 0.21 mmoi) afforded Example Compound 143 (53 rng, 

72%) as an off-white solid: XH NMR (300 MHz, DMSO-cfe) 5 7.39-7.26 (m, 5H), 6.23 (d, J - 1.5 Hz, IH), 

6.14 (d.J-1.2 Hz, IH), 5.86 (q, 7-7.2 Hz, IH), 5.26 (s, 2H), 2,58 (s, 3H), 2.20 (s, 3H), 2.02 {s, 3H), 1S6 

(d, J = 6.9 Hz, 3H); ESi MS m/z 347 [M + H]+. 

Genera! Procedure T; 
Preparation of 4-fl~ben2yf~2-{pyridir^~3~Y^oxy)-lH-inr&idazG{4,5~i&]pY^din-6-yi)-3,5-
d!methy^isGxazole (Example Compound 236) 

4 W-1 j; > \ i... h s,poa3, no°c rt.— 

°^>r A J V 2- pyridin-3-ol, KiCOi 
fj- ' N " DMF, 100 °C l|. &• 

Example 10 Example 236 

[0293] A mixture of Example Compound 10 (100 mg, 0.31 mmoi} and phosphorus (V) 

oxychloride (1 mL) was heated to 110 X for 5 h, then cooied to room temperature. The mixture was 

concentrated, dissolved with methylene chloride (75 mL), 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 /V,/V-dimethylformamide (2.5 ml), 3-hydroxypyridine 

(109 mg, 1.15 mmoi) and potassium carbonate (175 mg, 1.27 mmoi) were added. The mixture was 

heated to 100 °Cfor 15 h, then diluted with ethyi acetate (75 mL). washed with brine (2 x 25 mL), 

dried over sodium sulfate, filtered and concentrated. The residue was purified by chromatography 

(silica gei, 0-10% methanol/methylene chloride) to afford Example Compound 236 (58 mg, 47%) as 

a light brown soiid: *H NMR (300 MHz. DMSO~d6) 5 8.74 (d, J = 2.7 Hz, IH), 8.57 (dd, J = 4.5, 0.9 Hz, 

IH), 8.27 (d, J = 1.8 Hz, IH), 8.02-7.98 (m# 2H), 7,59 (dd, J = 8.4, 4.5 Hz, IH), 7.47 (d, J = 6.9 Hz, 2H), 

7.42-7.30 (rn, 3H), 5.53 (s, 2H), 2.40 {s, 3H), 2.22 (s, 3H); ESi m/z 398 [M + H]+. 
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Preparation of 8-(3,5-dsmethylteQxazol-4~y(}-ft/-ethYS-4-iiilra-l~CX-phenyiethYl)-lH-
benzo[e/]lmidazol-2-amine (Example Compound 127} and 6~{3,S-dfmethyHsoxa2ol-4-yl}--/Vz-ethYl-l-
(l-phenylethy!)-l/f~benzo[d]irnidazo!e~2,,4-diamSne (Example Compound 134) 

:f %/<>' "'i:ys f iW?Vn =f'W* 
MQG-DM!' :w" K^'nr-'v' 

*' V V wiV vT-VV %»> ™.w W 
NO. A<>! ft!!.. 

Example 310 Example 127 Example 134 

[0294] Step 1: To Example Compound 110 {200 mg, 0.52S mmoi) was added 

phosphorus{V) oxychloride (2 mL, 21.5 mmoi) and A/,A/-dlmethyiformamide (one drop). The reaction 

was heated at 90 °C overnight. The mixture was concentrated, the residue was dissolved in 

tetrahydrofuran (5 mL), ethylamine (10 mL, 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 gei, 0-100% ethyi acetate in hexanes) to give Example Compound 127 (40 

mg, 19%) as a yellow soiid; aH NMR (500 MHz, CD3OD) 6 7.70 (d, J = 1.5 Hz, IH), 7.45-7.30 (m, 5H), 

6.72 (d, J = 1.5 Hz, IH), 5,86 (q, J = 7.0 Hz, IH), 3,72 (q, J = 7.2 Hz, 2H), 2,17 (s, 3H), 1.98 (s, 3H), 1.90 

(d, J = 7.0 Hz, 3H), 1.36 (t, J = 7.2 Hz, 3H); ESi m/z 406 [M - Hf. 

[0295] Step 2: To a soiution of Example Compound 127 (35 mg, 0.086 mmoi) in 

tetrahydrofuran (10 ml) was added sodium dithionite (90 mg, 0,52 mmo!) in water {10 mL). The 

reaction mixture was stirred at room temperature overnight and concentrated under vacuum. The 

residue was added 2N HC1 and heated to just boiling, cooled to room temperature, and concentrated 

in vacuum. The residue was dissolved in MeOH and basified by conc, NH4OHf concentrated, and 

purified by chromatography (silica gei, 0-100% hexanes/ethyl acetate). It was further purified by 

reverse phase HPLC on a Polaris Ci8column eluting with 10-9096 CH3CN in H20 to give Example 

Compound 134 (15 mg, 47%) as an off-white solid: *H NMR {500 MHz, CD3OD) 5 7.40-7.25 (m, 5H), 

6.31 (d, J = 1.5 Hz, 1H), 5.92 {d, J = 1.5 Hz, IH), 5.72 (q, J = 6.9 Hz, IH), 3.53 (q, J - 7,2 Hz, 2H), 2.15 (s, 

3H), 1.99 (s, 3H), 1.86 (d, J = 7.0 Hz, 3H), 1.33 (t, J = 7.2 Hz, 3H); ESi m/z 376 [M + H]+. 

Preparation of l-benzyl-8"(3,5-dimethylisoxazol-4-yi)-*3-methyi-4-nItro-lH~ben2o[d]imid32ol-2(3f/}-
one (Example Compound 150) and 4-ammo-l-benzy[-6-(3,5-dlmethyiisoxazol~4~yi)-3~methyl-XH-
benzo[cT|imidazol-2{3H)-one (Example Compound 162) 

'X. fx 
« 1 \ — n-V Is' '••}' I I 

W DMF CU, TRF/B;.0 ^ 

^ ioj Hic ^ 
Ex»ffipte15 Example ISO Example 362 
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[0296] Step 1: A mixture of Example Compound 15 '{73 ring, 0,20 mmoi}, CH3i (85 mg. 0.60 

mmo!) and K2C03 {110 mg, 0,8 mmoi) 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 EtOAc/hexanes to 

afford Example Compound 150 (65 mg, 86%) as a yellow solid: NMR (300 MHz, CDC!3) 5 7.48 (d, J 

= 1.5 Hz, IH), 7.35-7.30 (m, 5H), 6,84 (d, J - 1.5 Hz, 1H), 5.15 (s, 2H), 3.65 (s, 3H), 2.26 {s, 3H), 2.09 (s, 

3H); ESI m/z 379 [M + H]+. 

[0297] Step 2: To a solution of Example Compound 150 (57 mg, 0.15 mmoi) in THF (5 mL) 

and water (4 ml) was added Na2S204 (153 mg, 0-90 mmoi). The mixture was stirred at rt for 4 h, 2N 

HCI (1 mL) was added, the mixture was heated to reflux for 15 minutes. After cooled to rt, Na2CQ3 

was added slowly to adjust to pH 9. The mixture was extracted with CH2C12 (100 mL), the organic 

layer was washed with brine (50 mL), filtered, concentrated and purified by chromatography {silica 

gei, 0-10% methanoi/ethyi acetate) to afford Example Compound 162 (60 mg, 72%) as a white 

solid: *H NMR (300 MHz, DMSO-cfe) 6 7,36-7.24 (m, 5H), 6.40 (d, J = 1,5 Hz, IH), 6,39 (d, J = 1.8 Hz, 

IH), 5.08 (s, 2H), 4.99 {s, 2H), 3.62 {s, 3H), 2.29 (s, 3H), 2.12 (s, 3H); ES! m/z 349 [M + H]+. HPLC >99% 

Preparation of 4-(l»ben2yi-2-rnethy(~4~{methyfsulfonyl)-1.H-benzo[d]smsdazol-8-yi)-3,5» 
dimethylisoxazole (Example Compound 168) 

—M 
fl.c. 

\, )S —. irr-
V, ..j\ - . ,0 sod.itJTE] tnethanesulf inaie. Cul 

H3C-- -% J J CH L_proline, NaQR DMSO 

»>' o 
Example 123 Example 168 

[0298] A mixture of Example Compound 121 (100 mg, 0.25 mmoi), sodium 

methanesulfinate (39 mg, 0.38 mmoi), Cui (5 mg, 0,025 mmoi), /.-proline (6 mg, 0.05 mmoi) and 

NaOH (2 mg, 0.05 mmoi) in DMSO (3 mL) was heated at 150 °C in a microwave reactor for 2 h. The 

mixture was diluted with ethyl acetate (100 mL) and washed with brine (50 mL). The organic layer 

was dried over Na2S04f filtered and concentrated. The residue was purified by chromatography 

(silica gel, 50-100% EtOAc/hexanes) to afford Example Compound 168 (13 mg, 13%) as an off-white 

solid: aH NMR {300 MHz, CDC!3) 6 7,75 (d, J =1.5 Hz, IH), 7.37-7.33 (m, 3H), 7.24 (d, J = 1.5 Hz, IH), 

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-(l-benzyl-2,7-dimethyf~:lH~imidazo[4,5-&]pYrsdm-6-Yl}-3i,5-diBTiethYfisoxa20le 
{Example Compound 181) 

n 
77 

,Br :/ 

H 

Pd(PPh3)4, .Na2C03 
dioxane/lljO, SO °C 

i I / Ji-

ii,N'kN*' 
79 

A. 

i V;t 
Bl'V '4 

|l 1 
HJN'* 

78 

CH3C{OEi)3 

AcOH, 120 aC 

B»JNH3, Pd2(dba)3, XPhos 

/-BuONa, toluene, 90 CC 

/ \ L ,N 

. E J. v 

Example 181 

Step 1: To a solution of 77 (4.4 g, 16,5 mmoi) in 1,4-dioxane (100 ml) was added 

3,5-dimethYl-4-(4,4,5,5-tetramethyi-l,3,2-dioxabQrolan-2-yl)isoxazG!e {4,4 g; 19.8 mmoi), Na2C03 

(2.0 M in H2Q, 25 ml, 50.0 mmoi) and tetrakis(tripheny!phosphine}pal!adium(0) (959 mg, 0.83 

mmoi}. The reaction mixture was purged with nitrogen and heated at 80 X for 16 h. The mixture 

was diluted with EtOAc {100 mL) and washed with brine (50 ml). The organic layer was dried over 

Na2S04, and filtered. The filtrate was concentrated and then purified by chromatography (siiica gel, 

0-60% ethyl acetate/hexanes) to afford 78 (2.64 g, 57%) as an off-white solid: iH NMR (300 MHz, 

DMSO-4) 6 7.71 (s, IH), 6.32 (s, 2H), 2.22 (s, 3H), 2.08 {s, 3H), 2,02 (s, 3H). 

[0300] Step 2\ A mixture of 78 (1.3 g, 4.61 mmoi), benzylamine (2.51 mL, 23,05 mmoi), X-

phos (658 mg, 1,38 mmoi), Pd2(dba)3 (632 mg, 0.69 mmoi) and t-BuOK (774 mg, 6.92 mmoi) in 

toluene (50 ml) was purged with nitrogen for 10 minutes and then heated at 90 °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, 0-100% EtOAc/hexanes) to afford 79 (125 mg, 9%) as a 

brown gum: *H NMR (300 MHz, DMSO-d6) 6 7.38 (s, IH), 7.31-7.22 (m, 5H), 5.68 (s, 2H), 4.28 (t, J = 

7.5 Hz, IH), 4.01 (d, J = 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 nig, 0,26 mmoi) in triethylorthoacetate (2 ml) was 

added AcOH (0.2 mL), The mixture was heated to 120 °C for 2 h. The mixture was concentrated, the 

residue was dissolved in EtOAc (100 ml) and washed with saturated NaHC03 (50 ml x 2). The 

organic layer was dried over Na2SO,,; filtered and concentrated. The residue was purified by 

chromatography (silica gei, 0-10% MeOH/ethyl acetate) to afford Example Compound 181 (39 mg, 
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45%) as an off-white solid: 'hi NMR (300 MHz, CDC13) 5 8,23 (s, IH), 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); ESi m/z 333 [M + H]\ 

Preparation of l-benzyl~6-{3,5-dimethyHsQxazo[-4-Yl}-7-methyi-l£/-imsdazGC4,5~jh]pyridin-2C3H}-
one (Example Compound 180} 

CDl 

dioxane, 120 °C 

H 
Example 180 

[0302] A mixture of 79 (31 mg, 0,10 mmo!) and CD! (33 mg, 0.2 mmo!) in dioxane {3 ml) 

was heated to 120 CC for 16 h. The mixture was concentrated, the residue was purified by 

chromatography (silica gel, 50-100% ethyl acetate/hexanes) to afford Example Compound ISO (10 

mg, 30%) as an off-white solid: XH NMR (300 MHz, DMSO-cf6) 6 11.89 {s, IH), 7.74 (s, IH), 7.38-7.24 

(m, 3H), 7.17-7.14 (m, 2H), 5,26 (s, 2H), 2.16 (sf 3H), 2.01 (s, 3H), 1,99 (s, 3H); ESI m/z 335 [M + Hf. 

Preparation of 3,5-d!methyl-4-{2-methYl-l»(l-phenylethyl)~lH-imidazo[4,5~6]pyridir!-6-Y!)IsQxa2oie 
(Example Compound 108) 

W 
K2C03> CH3CN, 60 *C 

H3CC{OE1}J 

Acetic Acid. 100 ::C 
N-Sf^V' 

Exam pic 108 

[0303] Step 1: To a suspension of 27 (660 mg, 3.23 mmoi) in acetonitrile (33 ml} was 

added (l-bromoethyl)benzene (658 mg, 3.55 mmoi) and potassium carbonate (893 mg, 6.46 mmoi). 

The mixture was heated to 60 °C for 16 hours, then cooled, diluted with methylene chloride (120 ml) 

and washed with brine (40 ml). The organic layer was dried over sodium sulfate, filtered and 

concentrated. The residue was purified by chromatography (silica gei, 0-10% methanol/methylene 

chloride) to afford 57 (256 mg, 26%) as white solid: aH NMR (500 MHz, DMSO-cf6) 5 736 (d, J = 1.5 

Hz, 2H), 7.30 (t, J = 7.5 Hz, 2H), 7.20-7.17 (m, 2H), 6.15 (d, J = 2.0 Hz, IH), 5.82 (s, 2H), 5.40 [d,J=S.5 

Hz, IH), 4,51-4.45 (m, IH), 2.05 (s, 3H), 1,84 (s, 3H}, 1.48 (d, J = 7.0 Hz, 3H). 

[0304] Step 2: To a soiution of 57 (41 mg, 0.13 mmoi) in triethylorthoacetate (0.24 ml, 

1.33 mmoi) was added acetic acid (20 pL, 0.36 mmoi). The mixture was heated to 100 °C for 1 h, 

then one drop of concentrated HC! 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 chloride (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 gei, 0-3% methanol/methylene 

chloride) followed by trituration with methylene chloride/hexanes to afford Example Compound 

10E (11 mg, 28%) as white soiid: :lH NMR (5D0 MHz, DMSO-cfe) 5 8.27 (d, J - 2.0 Hz, IH), 7.44 (d, J = 

2.0 Hz, IH), 7.40-7.36 {m, 4H), 7,33-7.30 (m, IH), 6,01 {q, J = 7.0 Hzf IH), 2.70 (s, 3H), 2.26 (s, 3H}, 

2.06 (s, 3H), 1,93 (d, J - 7.0 Hz, 3H); ESi m/z 333 [M + H]+. 

Preparation of 6-(3JS~dimethYUsoxazol-4~yS)-l-{l-phenylethvS)-lf/-imidazG[4f5-£j]pyridsn-2{3H)-one 
(Example Compound 112) and 6-{3f5-d!methylisoxazo!-4-yS}-A/-ethyM-{l-phenylethyS)-lH-
imidazQ[4,5-£?3pyrid!n~2-amme (Example Compound 113) 

1.POCbJJQ.°C,.5h 

Example 112 Example 113 

Step 1: To a suspension of 57 {250 mg, 0.81 mmoi) in 1,4-dioxane {6 mL), was 

added l;l'-carbonylds!midazote (158 mg, 0.97 mmoi). The mixture was purged with nitrogen for 5 

min, and then heated to 100 °C for 16 h. The mixture was diluted with methylene chloride {100 mL), 

filtered and concentrated, The residue was purified by chromatography (silica gei, 0-5% 

methanoi/methylene chloride) then triturated with methylene chloride/hexanes to afford Example 

Compound 112 (258 mg, 95%) as off-white solid: NMR (5G0 MHz, D.MSO-cf6) 5 11.78 (s, IH), 7,87 

(d, J - 2,0 Hz, IH), 7,44 (d, J = 7.5 Hz, 2H), 7.36 (t, J = 7.5 Hz, 2H), 7,29 (t, J = 7.5 Hz, IH), 7.09 (d, J -

2.0 Hz, IH), 5,72 (q, J = 7,0 Hz, IH), 2.26 (s, 3H), 2.06 (s, 3H), 1,84 {d, J = 7.0 Hz, 3H); ESI m/z 335 [M + 

H]+. 

[0306] Step 2: A mixture of Example Compound 112 (100 mg, 030 mmoi) and 

phosphorus (V) oxychloride (1 mL) was heated to 110 °C for 5 h, and cooied to room temperature. 

The reaction mixture was concentrated, diluted with methylene chloride (75 mL), 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 a 2.0 M solution of ethyiamine in 

tetrahydrofuran (6.0 mL, 12.0 mmoi) 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, CH5% 

methanol/methylene chloride), then triturated with ethyl acetate/hexanes to afford Example 

Compound 113 (52 mg, 49%) as a white soiid: I! NMR {500 MHz, DMSO-d6} 5 7.90 (d, J = 2.0 Hz, 
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IH), 7.40-7.28 {m, 6H), 6.81 (d, J - 2.0 Hz, IH), 5.84 (q, J = 7.0 Hz, IH), 3.54-3.48 fm, 2H), 2.20 (sf 

3H), 1,99 (s, 3H); 1,83 (d,J = 7.0 Hz, 3H), 1.27 (t,J= 7.0 Hz, 3H); ESi m/z 362 [M + Hf. 

Preparation of S^S-dimethyHsoxazol^-yil-l-ti-phenyiethyll-XH-imidazoKB-bjpyndin-Z^Hj-one 
(Enantsomer A) (Example Compound 218} and 6-{3,5-dimethyiS5Qxa2ol~4-y!}~l-(l-phenylethyl)-lH-
imidazof4,5-&jpyndm--2{3#)~one (Enantiomers) (Example Compound 219) 

|0307] Example Compound 112 (87 mg) was separated by SFC chiral HPLC (Chiraipak AS-

H, 30 mm x 250 mm, mobile phase 30% EtOH in C02 {0.2% Et2NH), 120 bar, flow rate 80 mL/min) to 

afford Example Compound 218 (Enarstiomer A) (41 mg, 46%). and Example Compound 219 

(Enantiomer B) (41 mg, 46%) as off-white solids, 

[0308] Example Compound 218 (Enantiomer A): aH NMR (500 MHz, DMSO-d6) 6 11.77 (s, 

IH), 7.87 (d, J = 2.0 Hz, IH), 7.44 (d, J = 7.5 Hz, 2H), 7.37 (t, J - 7.5 Hz, 2H}., 7.29 (t, J = 7.5 Hz, IH), 

7.09 (d, J ~ 2.0 Hz, IH), 5.72 (q, J - 7,5 Hz, IH), 2.26 (s, 3H), 2.06 (s, 3H), 1.84 (d, J = 7.5 Hz, 3H); ESi 

m/z 335 [M * Hf; HPLC (Chiralcel OD, 4.6 mm x 250 mm, 10% EtOH in heptane, 1 mL/min) >99%, tR -

9.4 min. 

[0309] Example Compound 219 (Enantiomer B): 1H NMR (500 MHz, DMSO~d5) 6 11,78 {s, 

IH), 7.87 {d, J = 1.5 Hz, IH), 7.44 (d, J ~ 7,5 Hz, 2H), 736 (t, J = 7.5 Hz, 2H), 7.2S (t, J = 7.5 Hz, IH), 

7.08 (d, J = 2,0 Hz, IH), 5.72 (q, J = 7,5 Hz, IH), 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 x 250 mm, 10% EtOH in heptane, 1 mL/min) >99%, tR = 

10,9 min. 

Preparation of 3-benzyl-5-f3f5~dinrsethyiisa)£azGl*4-ylJ-l-ethyi-lW-benzo[ef3imidazol-2(3H}-Gne 
(Example Compound 122) 

if'V 
30% TUCM is; CGa (0.2% Hl2MK), 125 fc 

Chiraipak AS-H 

Fd( PPivj);;, K?CCN 
j,4-cioxsr,e., H20, 90 °C )6h 

118 



[0310] Step 1: To a soiution of 20 (214 mg, 0.77 mmo!) in 1,4-dioxane (5 ml) was added 

lfl'-carbonyidiimidazoie (150 mg, 0.93 mmo!) and the mixture was heated to 100 T for 15 h. The 

mixture was concentrated and purified by chromatography (silica gel, 0-2094 ethyl acetate/hexanes) 

to afford SO (142 mg, 61%) as a white solid; XH NMR (500 MHz, DMSO-cf6) 5 11.13 (s, IH), 7.35-7.25 

(rn, 6H), 7.12 (dd, J = 8.5.. 2.0 Hz, IH), 6.94 (d, J•= 8.0 Hz, IH), 5.01 (s, 2H). 

[0311] Step 2- To a solution of SO (100 mg, 0.33 mmoi) in 1,4-dioxane (5 ml) was added 

3,5-dimethyi~4-(4,4,5..5-tetramethy!-l,3,2-dioxaborolan-2~yi)isoxazoie (110 mg, 0.49 mmoi), 

potassium carbonate {91 mg, 0.66 mmoi), and water (1 ml). The mixture was purged with nitrogen 

for 10 min, tetrakis{tripheny3phosph!ne)pa!ladmm(Q} (19 mg, 0.016 mmoi) 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 {siiica gei, 0-5% methanol/methylene 

chloride) then triturated with ethy! acetate/hexanes to afford 81 (55 mg, 52%) as a white solid: 1H 

NMR (300 MHz,. DMSO-d6) 5 11,07 (s, IH), 7.40-7,23 (m, 5H), 7.06 (d, J = 8.1 Hz, IH), 7.02 (s, 1H), 

6.95 (dd, J = 7.8,1.5 Hz, IH), 5,03 (s, 2H), 2.30 (s, 3H), 2.13 (s, 3H); ESI m/z 320 [M + Hf. 

[0312] Step 3: To a solution of 81 (36 mg, O.ll mmo!) in acetonitrile (3 mL) was added 

potassium carbonate (.109 mg, 0.79 mmoi) and iodoethane (80 mg, 0.56 mmoi), 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 (siiica gei, 0-20% ethyl acetate/methyiene chloride), then 

triturated with ethyl acetate/hexanes to afford Exampie Compound 122 (14 mg, 37%) as a yellow-

white solid: *H NMR (500 MHz, DMSO-cfe) 5 7.37 (d, J = 7.5 Hz, 2H), 7.33 (t, J = 7.0 Hz, 2H), 7.29 (d, J 

= 8,0 Hz, IH), 7.26 (t, J - 7.0 Hz, IH), 7.09 (d, J = 1,5 Hz, IH), 7.03 (dd, J = 8.0,1.5 Hz, IH), 5.08 {$, 2H), 

3.94 (q,i=: 7.0 Hz, 2H), 2.31 (s, 3H), 2,13 (s, 3H), 1.26 (t, J - 7.0 Hz, 3H); ESI m/z 348 [M + H]+, 

Preparation of l-feenzyi-/^-{3,5-dimethyfi50xazal-4-Yt}-2-methyl~l&-berazo[e?]!rnidazo}e-4,6-
diamine (Example Compound 142) 

N-'-O fl.,, .-v-. 

Example 342 

[0313] Step 1: To a suspension of 33 (790 mg, 3.09 mmoi) in acetonitrile (15 mL) was 

added benzyl chloride (703 mg, 5.55 mmoi) and potassium carbonate (1.07 g, 7.71 mmo!}. The 

reaction mixture was heated to 60 °C for 16 h, then concentrated, and the residue was purified by 

chromatography (silica gel, 0-30% ethy! acetate/hexanes) to afford 82 (813 mg, 76%) as a yellow 
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solid: *H NMR (300 MHz, DMSO-4) -5 8.33 (d, J = 1.8 Hz, IH), 8.12 {d, J = 1.8 Hz, IH), 7.39-7.27 (m, 

3H), 7.13 {6,J~ 6.6 Hz, 2H), 5.62 (s, 2H), 2.60 (s, 3H). 

[0314] Step 2: To a soiution of 82 {150 mg, 0.43 mmoi) in toluene {5 mL} was added 83 

{73 mg, 0.65 tnmoi), cesium carbonate {282.mg, 0.87 mmoi) and XPhos (41 mg, 0.087 mmo!}. The 

solution was purged with nitrogen for 5 min, then tri5(dihenzylideneacetone)dipalladium(0) (40 mg, 

0.043 mmoi) was added and heated to 110 °C for 16 h. The mixture was filtered through ceiite 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: NMR {500 MHz, DMSO-cfe) 5 7.59 {$, IH}, 7.34-

7.28 (m, 4H), 7.06 (d, J = 7.0 Hz, 2H), 6.76 (d, 2.5 Hz, IH), 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 mmoi) in tetrahydrofuran {5 mL) was 

added a solution of sodium dithsonite {215 mg, 1.24 mmoi) in water (4 mL). The mixture was stirred 

at room temperaiure for 2 h, the 2N HCI {1 mL) was added, the mixture 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 chloride) to afford Example 

Compound 142 {38 mg, 53%} as a red-brown soiid: 1H NMR (500 MHz, DMSO-ds) 6 7.31 {t,J- 7.5 Hz, 

2H)f 7.25 (t, J = 7.5 Hz, IH), 7.04 (d, J = 7.5 Hz, 2H), 6.69 (s, IH), 5.73 (d, J = 2.0 Hz, IH), 5.60 (d,J = 

2.0 Hz, IH), 5.18 {s, 2H), 5.05 (s, 2H), 2.38 (s, 3H), 2.13 (s, 3H), 1.92 (s, 3H); ESI m/z 348 [M + Hf. 

Ggngrai Procedure U: 

[0316] To a solution of 82 (100 mg, 0.29 mmoi) in 1,4-dioxane {5 mL) was added 5-

methyiisoxazole-4-boronic acid pinacol ester (91 mg, 0.43 mmoi), sodium carbonate (80 mg, 0.58 

mmo!), water {1 mL), and tetrakis{tnphenyiphosphine}panadium(0) (17 mg, 0.01 mmoi). 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 gei, 0-5% ethyi 

Preparation of l-benzy!-2--methyS-6-{5-methyiisoxazo}~4-yi)-lH-ben2o[d]9mIdazoi-4-amine 
(Example Compound 201} 

1.PdCPPh^KjCQj 
] ,4-dioxane, H2G, 90 °C 

2. Ma2S20,j, THF, U2O 
82 Example 201 
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acetate/rnethylene chloride) to a yellow solid which was dissolved in THF (4 mL), a soiution of 

sodium dithionite (159 mg, 0,91 mmo!) in water (2 mL) was added and the mixture was stirred at 

room temperature for 2 h. 2 N HCI (1 mL) was added to the mixture, and the mixture was heated to 

reflux for 15 min. The mixture was basified by saturated aqueous sodium bicarbonate solution, and 

extracted with methylene chloride (40 mL x 2). The organic layer was dried over sodium sulfate, 

filtered, and concentrated. The residue was purified by chromatography (silica gel, 0-8% 

methanol/methylene chloride) and triturated with ethyl acetate/hexanes to afford Example 

Compound 201 (12 mg, 25%) as an off-white solid: 1H NMR {300 MHz, DMSO-cfe) 6 8,69 (d,J = 0.6 

Hz, IH), 736-7.26 (m, 3H),. 7.15 (d, J - 6.9 Hz, 2H), 6.78 (d, J = 1.5 Hz, IH), 6.47 (d, J = 1.5 Hz, IH), 

5.40 (s, 2H), 5.33 (s, 2H), 2.50 (s, 3H), 2.47 (s, 3H); ESI m/z 319 [M + Hj+. 

Preparation of A/-{l-bgnzv^2-methyl"lH"imidazo[4p5-ij]pyridin-0-yl)»3,5-dsmethyHsoxazol-4-amsne 
(Example Compound 155) 

[0317] Step 1: To a suspension of 2f3-diamino-5-bromopyridine 26 (1,5 g, 7.98 mmoi} in 

methylene chloride (80 mL) was added benzaldehyde (931 mg, 8.78 mmoi) and acetic acid {40 

drops). The mixture was stirred at room temperature for 16 h, then washed with saturated sodium 

bicarbonate solution (40 mL). The organic layer was dried over sodium sulfate, filtered, and 

concentrated. The residue was dissolved in methanol {50 mL) and sodium borohydride {815 mg, 

21.5 mmo!) 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: 2H 

NMR {500 MHz, DMSG-d5) 6 7.35-7.34 (m, 4H), 7.28-7.23 (m, 2H), 6.54 (d, J = 2.0 Hz, IH), 5.78 (s, 

2H), 5.73 (t, J - 5.5 Hz, IH), 4.30 (d, J = 5.5 Hz, 2H). 

[0318] Step 2:To a suspension of 85 (970 mg, 3.49 mmoi) in triethylorthoacetate (5,66 g, 

37.9 mmo!) was added acetic acid (539 \xl, 9,42 mmoi). The mixture was heated to 100 °C for 40 

min. The reaction mixture was basified with saturated sodium bicarbonate (8 ml), diluted with 

methylene chloride (50 mL), and washed with saturated sodium bicarbonate {30 mL), The organic 

layer was dried over sodium sulfate, filtered, and concentrated. The residue was purified by 

chromatography (silica gel, 0-8% methanol/methylene chloride) to afford 86 (305 mg, 30%) as a 

ft- ^ 
H-N"*'***' ISACOB, BCM 
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iight brown soiid: :lH NMR (500 MHz, DM50~clG} 5 8.41 (d, J = 2.0 Hz, IH), 8.29 (d, J = 2.0 Hz, IH), 735 

(W = 7.0 Hz, 2H), 7.30 (W = 7.0 Hz, IH), 7.15 (d, J = 7.0 Hz, 2H), 5.52 (s, 2H), 2.55 (s, 3H). 

[0319] Step 3: To a solution of 86 (80 mg, 0.26 mmoi) in toluene (5 ml}, was added 83 

(44 mg, 0.40 mmoi), cesium carbonate (173 mg, 0.53 mmoi), and XPhos (25 mg, 0.053 mmo!). The 

solution was purged with nitrogen for 5 min, then tris(dibenzyiideneacetone)dipaiiadium(0) (24 mg, 

0.026 mmo!) was added. The mixture was heated to 110 T for 16 h. The reaction mixture was 

diluted with methylene chloride (20 ml), filtered through ceiite, and concentrated. The residue was 

purified by chromatography (silica gei, 0-10% methanol/methylene chloride) then triturated with 

methylene chioride/hexanes to afford Example Compound 155 (40 mg, 45%) as a iight-brown soiid: 

"H NMR (500 MHz, DMS0~d6) 5 7.88 (d, J- 2,5 Hz, IH), 734-730 (m, 3H), 7.27 (t, J = 7.0 Hz, IH), 

7.05 (d, J = 7.0 Hz> 2H), 6,71 (d, J - 2,5 Hz, IH), 538 {s, 2H), 2.47 (s, 3H), 2,14 (s, 3H), 1,92 (s, 3H); ES! 

m/z 334 [M + Hj\ 

Preparation of l~benzyl-2~methyi-6~{X-methyl-l/f*lf2,3-triazoj'-5-yi)-lft-sm8dazo[4,5-&]pyridine 
(Example Compound 206) 

[0320] To a solution of 86 (100 mg, 033 mmo!) in 1,4-dioxane (5 ml) was added 1-

methyi-5-(4.4J5,5-tetramethyl-l,3,2-dioxaboro!an-2-yl)-lH-1.2,3-tnazoie (138 mg, 0.66 mmoi), K2CG3 

(137 mg, 0.99 mmoi), water (1 mL), and tetrakis{triphenylphosphine)paiiadium{0) (19 mg, 0.02 

mmoi). The reaction mixture was purged with nitrogen and heated at 90 "C for 16 h. The mixture 

was diluted with ethyi acetate (70 mL), washed with brine (25 mL), dried over sodium sulfate, 

filtered and concentrated. The residue was purified by chromatography (siiica gel, 0-8% 

methanol/methyiene chloride) followed by trituration with methylene chloride/hexanes to afford 

Example Compound 206 (14 mg, 14%) as a white soiid; 2H NMR (500 MHz, DMSO-c/6) 6 8.54 (d, J = 

2.5 Hz. IH), 8,27 (d, J = 2.0 Hz, IH), 7.96 (s, IH), 735 (t, J = 7.0 Hz, 2H), 7.29 (t, J = 7.0 Hz, IH), 7.21 

(d, J = 7.0 Hz, 2H), 5.58 (s, 2H), 4.07 (s, 3H), 2.60 (s, 3H); ESS m/z 305 [M + H]\ 

Preparation of X-benzyl-2-methyl-6-{X-methyi~l#-pyrazG!-5-yi)-lft-imidazo[4,5-&]pyridine 
(Example Compound 154) 

86 

Pd(PPh3)4> K2C03 
1,4-dioxane, H20, 100 CC Example 206 
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W \ _ ' A 0 WH ii % 
~NN--tVii Pd(PPh3)4, K2CO, \T-JLJ * 

3,4-dioxane, H,0,100 °C 
86 Exsjiiple 154 

[0321] l-Benzyi-2~methyl-6-(l-methyj-lH-pyrazoi-5-y!)-l/-/-iroidazG[4,5-ib]pyridlne 

{Example Compound 154} was prepared by following the similar method for the preparation of 

Example Compound 206 as an off-white soiid: 1H NMR (500 MHz, DMSO-cf6) 6 8.48 (d^ J = 2.0 Hz, 

IH), 8.14 {d, J = 2.0 Hz, IH), 7.50 (d, /= 2.0 Hz, IH), 7.35 (t, J = 7,0 Hz, 2H), 7.29 (t, J = 7.0 Hz, IH), 

7.21 {d,J= 7.0 Hz, 2H), 6.46 (d, J = 2.0 Hz, IH}, 5.57 (s, 2H), 3.83 (s, 3H), 2.60 (s, BH); ESi m/z 304 [M 

+ Hf. 

Preparation of 4-(l~benzyS-2-eycfopropY!-l/f-imtdazo[4,$-&]pyrid!ii-6-Yf}-3,5~dimethYl«5Qxazole 
(Example Compound 13SJ 

O 
f" | . J ^ * £ I1,C ,< v-/ H f 1 -v' -N VH- ^ W -\ . f 

i "T L, Ac0H' l»4^lioxane ^ tt% 
u X..A v^] 110 °c ^ H3N IN 

28 Example 138 

[0322] To a solution of diamine 28 (100 mg, 0.340 mmof) in 1,4-dioxane (2 ml) was added 

cyclopropanecarboxaidehyde (29 mg, 0.40B mmoi) and acetic acid (0.67 ml). 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 gei, 0-5% methanol/methylene 

chloride) to afford Example Compound 138 (68 mg, 58%) as an off-white solid: 1H NMR {500 MHz, 

DMSO-of6) 5 8.29 (d, J = 2.1 Hz, IH), 7.95 (d, J - 2.0 Hz, IH), 7.37-7.33 (m, 2H), 730-7.28 (m, 3H), 

5.67 (s, 2H), 2.38 (s, 3H), 2.37-2.35 (m, IH), 2.20 ($, 3H), 1.13-1.11 {m, 4H); ESi m/z 345 [M + H]+. 

HPLC >99%. 
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Preparation of l-{eydQprapySmethyl)~6-{3,5-diirttethYli$Gxazof-4-yl)-4-mtrG-i££-feenzo[rf]smidazoi~ 
2(3H)-one {Example Compound 145), l-{cyciopropylmethvS)-6-{3(5-dlmethyl8sox3zoS~4-yl}-Af-ethyS-
4-nitro-lN-benzo[d]imidazoS-2-amlne (Example Compound 159), 4»Amino-l~(eyc!opropylmethyl)-6-
(3?5-dlmethySisoKa2o[-4-yl)-lf/-benzo[^]6msd3zo3~2(3f/)-one (Example Compound 161} and 1-
(cyciopropy!methyl)-6-(3,S"djmethylisoKa2oI-4-yl}~A/2-ethy!-lH-berizo[d]imsdazoSe"2,4"diamine 
(Example Compound 160) 
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Qi; 

|0323] Step X: To a mixture of 32 (1,50 g, 6.46 mmoS) and 3 (2.16 g, 3.70 mmoi) in 1,4-

dioxane (40 mi.) and water (4 ml) was added potassium carbonate (1.79 g, 12.9 mmo!) and 

tfitrakis(triphenyfphosphfne)paHad!um{0) (373 mg, 0.32 mmoi). The reaction was stirred and heated 

at 90 DC for 17 h. The reaction mixture was diluted with methanol (20 mL) and siiica gel (20 g) was 

added. The suspension was concentrated to dryness and the resulting powder was loaded onto 

silica gei and eiuted with 0-50% ethyi acetate in hexanes. The dean product was concentrated to 

give 87 (585 mg, 36%) as a brown solid: NMR (500 MHz, CDCI3) 5 7.62 (d, J = 2.0 Hz, 1H), 6.81 (d, J 

= 2.0 Hz, 1H), 6.01 (br s, 2H), 3.52 (br s, 2H), 2.39 (s, 3H), 2.25 (s, 3H). 

[0324] Step 2: To a solution of 87 (250 mg, 1.01 mmoi), a catalytic amount of DMAP and 

1,4-dioxane (4 ml) in a pressure tube was added l,l'-carbonyidiimida?.oie (327 mg, 2.01 mmoi). The 

tube was sealed and heated to 80 °C for 17 h. The reaction mixture was diluted with methanol (20 

mL) and siiica gei (10 g) was added. The suspension was concentrated to dryness and the resulting 

powder was loaded onto siiica gel (40 g) and eiuted with 0-70% ethyl acetate in hexanes. The clean 
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product was concentrated to give SB (167 mg, 60%) as an orange solid: *H NMR (500 MHz, CDClj) 5 

7.74 {ci, J= 1,5 Hz, IH), 7,17 (d, J = 1.5 Hz, IH), 2.43 fs, 3H), 2.28.(s, 3H). 

[0325] Step 3: To a solution of SB (309 mg, 1.13 mmoi), potassium carbonate {312 mg, 

2.25 mmoi), acetonitriie (5 mL} and DMF (2 mL) in a pressure tube was added 

{bromomethy!)cyciopropane (183 mg, 1.35 mmoi) 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 aq. NaCi 

soiution {30 ml). Ethyi acetate {100 mL) was added and the iayers were separated. The ethyl 

acetate layer was washed with saturated aq. NaCi solution (2 x 100 mL), dried over Na2S04, filtered 

and the filtrate was concentrated. The resulting oil in CH2Ci2 (10 mL) was ioaded onto siiica gel {80 g) 

and eiuted with 0-40% ethyi acetate in hexanes. The clean product was then purified by reverse 

phase HPLC on a Polaris column e luting with 10-90% CH3CM in H20 and the clean fractions were 

frozen and lyophilized to give Example Compound 145 (88 mg, 35%) as a yellow solid: JH NMR {500 

MHz, CD3OD) 6 7.82 (d, J = 1.5 Hz, 1H), 7.52 (d, J = 1.0 Hz, IH), 3.87 (d, J = 7.0 Hz, 2H), 2,45 (s, 3H), 

2.29 (s, 3H), i.30—1.18 {rn, IH), 0.60-0.52 (rn, 2H), 0.47-0,43 (m, 2H). ESi m/z 329 [M + Hj\ HPLC 

>99%. 

[0326] Step 4: A solution of Example Compound 145 (171 mg, 0.521 mmoi) in 

phosphorus(V) oxychioride (4 mL) was placed in a sealed tube and heated at 110 °C for 8 h. The 

solvent was removed in vacuo and a saturated aq. NaHC03 solution (5 mL) was added. The mixture 

was extracted with ethyl acetate (2 x 20 mL) and the combined extracts were dried over Na2S04, 

filtered and the filtrate was concentrated. THF (5 mL) and 2.0M ethyiamine soiution 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 CH2CI2 (5 mL). The resulting solution was loaded onto silica gei (40 g) 

and eiuted with 0-80% ethyi acetate in hexanes. The clean product was then purified by reverse 

phase HPLC on a Polaris*column eiuting with 10-90% CH3CN in H20 and the dean fractions were 

frozen and lyophilized to give Example Compound 159 (105 mg, 57%) as a yellow solid: aH NMR 

(500 MHz, CDCI3} 5 7.78 {d,J = 1.5 Hz, IH), 7.44 (d, J = 1.5 Hz, IH), 4.03 (d, J = 6,5 Hz, 2H), 3.67 {q, J = 

7.0 Hz, 2H), 2.44 {s, 3H), 2.29 {s, 3H), 1.33 (t, J = 7.0 Hz, 3H), 1.30-1.18 (m, IH), 0.60~€,52 (rn, 2H), 

0.47-0.41 (m, 2H). ES! m/z 356 [M + H]+. HPLC >99%. 

[0327] Step 5:A soiution of Example Compound 145 {59 mg, 0.215 mmoi) in THF {10 ml) 

was added a solution of sodium dithionite (225 mg, 1.29 mmoi) in water {10 mL) drop wise 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 dryness. A soiution of 2N aq. HCI (10 mL) 

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 aq. NaHC03 soiution {15 

rriL}. Silica ge! was added {10 g) and the suspension was concentrated to dryness. The resulting 

powder was loaded onto silica ge! and eiuted with 0-4% methanol in methylene chiorlde. The ciean 

product was then purified by reverse phase HPLC on a Polaris C13 column eluting with 10-90% CH3CN 

in H20 and the ciean fractions were frozen and lyophilized to give Example Compound 161 (32 mg,. 

50%) as a white soiid: 1H NMR (500 MHz, CD3OD) 6 6.49 (d, J = 1.5 Hz, IH}, 6.42 (d, J = 1.5 Hz, IH), 

3.75 {d, J = 6.5 Hz, 2H), 2.39 {$, 3H), 2.24 (s, 3H), 1.28-1.18 (m, IH), 0.56-0.48 (m, 2H), 0,44-0.39 (m, 

2H). ESI m/z 299 [M + H]"\ HPLC 97.4%, 

[0328] Step 6: A solution of Example Compound 159 (90 mg, 0.253 mmo!) in THF {10 ml) 

was added a solution of sodium dithionite {265 mg, 1.52 mmo!) 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 dryness. A solution of 2N aq, HCi (10 mL) 

was added to the residue and heated to reflux for 5 min. After concentration to dryness, methanol 

was added (10 mL) and the solution was adjusted to pH 8 using saturated aq. NaHC03 soiution (15 

mL). Silica gei was added {10 g) and the suspension was concentrated to dryness. The resulting 

powder was loaded onto silica gel and eiuted with 0-4% methanol in methylene chloride. The clean 

product was then purified by reverse phase HPLC on a Polaris C18 column eluting with 10-90% CH3CN 

in H20 and the clean fractions were frozen and lyophilized to give Example Compound 160 (61 mg, 

74%) as a white solid: *H NMR {500 MHz, CD3O.D) 5.6.49 (d> J - 1.5 Hz, IH), 6.37 {d, J = 1.5 Hz, IH), 

3.88 (d, J = 6,5 Hz, 2H), 3,48 (q, J = 7.0 Hz, 2H), 239 (s, 3H), 2.24 (s, 3H), 1.28-1.18 {m, 1H), 0.53-0.48 

(m, 2H), 0.40-0.35 (m, 2H). ESI m/z 326 [M + Hf. HPLC >99%. 

Preparation of 4-amSno-6-(3,5-dimethylisoxa2ol-4~yl)"l~{4-hydroHybenzy{)-lH-benzo[cf]imidazol-
2(3tf)-one (Example Compound 129). 

[0329] To a solution of Example Compound 104 (54 mg, 0.15 mmoi) in dichioromethane 

{5 mL) under nitrogen atmosphere was added boron tribromide {0.45 mL, 1M in dichioromethane, 

0.45 mmoi). The reaction mixture was stirred at room temperature overnight, treated with 

methanol, and concentrated In vacuum. The residue was dissolved in methanol, basified with 

CH2CI2, it 

BBr.3 

Example 104 Example 129 
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ammonium hydroxide, concentrated in vacuum, and purified by chromatography (silica ge!, 0-20?/o 

methanol in ethyi acetate), it was further purified by reverse phase HPLC on a Polaris Clg column 

eluting with 10-90% CH3CN in H20 to give Example Compound 129 (3.1 mg, 59%) as an off-white 

solid: *H NMR (500 MHz, CD3OD) 5 7.17 (d, J = 8.6 Hz, 2H), 6.72 (d, 8.6 Hz, 2H), 639 (d, 13 Hz, 

IH), 6,26 (d, 7= 13 Hz, IH), 4.94 (s, 2H), 2,28 (s, 3H), 2.12 (s, 3H); HPLC >99%, tfl - 11.0 min; ES! m/z 

351 [M + H}\ 

Preparation of l-ber6zyf~6~(3,5-dimethyHsoxazol-4~yl)-2~methyl-lH-benzo[«/|imida2ol-4~oi (Example 
Compound 173) 

[0330] Step 1: To a solution of 89 (5.00 g, 32.5 mmoi) and triethyiamine (9.04 mL, 65.0 

mmoi) in A/,A/-dimethylformamlde (150 mL) was added fert-butylchiorodimethyisiiane (5.86 g, 39.0 

mmoi) at room temperature. The reaction mixture was stirred at room temperature for lh and 

diluted with ethyl acetate. The mixture was washed with water, brine, dried over sodium sulfate, 

and filtered, The filtrate was concentrated to afford 90 {8.59 g, 98%) as a brown oil: 3H NMR (300 

MHz, CDCI3) 6 7.75 (dd, J -1.3, 8.9 Hz, IH), 6.89 {dd, J = 1.2, 7.6 Hz, IH}, 6.53 (dd, J = 8=8, 7.6 Hz, IH), 

6.45-6.15 {bs, 2H), 1.03 (s, 9H), 0.28 (s, 6H). 

[0331] Step 2: To a solution of 90 {8.59 g, 32.1 mmoi) in acetic acid (120 mL) was added 

A/-bromosuccinimide (6.28 g, 35.3 mmoi) at room temperature. The reaction mixture 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 91 (8.56 g, 76%) as an orange solid: *H NMR (500 MHz, 

CDCI3) 6 7.91 (d, J = 2,1 Hz, IH), 6.96 (d, J - 2.1 Hz, IH), 6.50-6.12 (bs, 2H), 1.03 (s, 9H)f 0.30 (s, 6H). 

" Pd(PPh3)4tKHcSr:V;'' 
J.'i-dsoxane, H?0, 90 C'C 
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[0332] Step 3: To a solution of 91 (5.00 g,. 14,4 mmoi) 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: XH NMR 

(500 MHz, CDC!3) 5 6.51 (d, J = 2.0 Hz, IH), 6.46 (d, J = 2.0 Hz, IH), 3.50-2.50 (bs, 4H), 1.01 {s, 9H)# 

0,24 (s, 6H); ESI m/z 317 [M + H]+. 

[0333] Step 4: To a solution of 92 (2.00 g, 6.31 mmo!) in ethanol (50 ml) was added 

triethyiorthoacetate (3,07 g, 18.9 mmoi) and sulfamic acid (1 mg, 0,01 mmoi). 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 a light red 

soiid: *H NMR (500 MHz, CDCI3) 6 8.75 (s, IH), 7.45 (s, IH), 6.78 {$, IH), 3.61 (s, 3H), 1.03 (s, 9H), 0.28 

(s, 6H); ESI m/z 341 [M + Hf. 

[0334] Step 5: A mixture of 93 (200 mg, 0.587 mmoi), benzyl bromide (150 mg, 0.880 

mmoi), and potassium bicarbonate (113 mg, 0,822 mmoi) in acetonitrile (20 mL) was heated at 45 °C 

for 2 days. The reaction mixture was cooied 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: XH NMR (500 MHz, CDCi3) 5 7.36-7.26 (m, 3H), 7.01 (d, J = 8,2 Hz, 2H), 6.97 {d,J= 1.6 Hz, IH), 

6.81 (d, J = 1.6 Hz, IH), 5.22 (s, 2H), 2.50 (s, 3H), 1.05 {sy 9H), 0.30 (s, 6H); ES! m/z 431 [M + Hf. 

[0335] Step 6: To a solution of 94 (75 mg, 0.17 mmoi) in 1,4-dioxane (10 mL) and water (1 

mL) was added 3,5-dimethyl-4-(4,4,5,5-tetrametbyl-l,3,2-dioxaboro!an-2-yi)isoxazole (58 mg, 0,26 

mmoi), potassium bicarbonate (70 mg, 0.70 mmoi), and tetrakis(triphenylphosphine)paSladium(0) 

(10 mg, 0.0087 mmoi). The reaction mixture was purged with nitrogen and heated at 90 °Cfor 2h, 

The reaction mixture was cooied to room temperature, concentrated and purified by 

chromatography (silica gei, 0-100% ethyl acetate in hexanes) to give 95 (53 mg, 70%) as an off-white 

solid: 1-1 NMR (500 MHz, CD3OD) 6 7.33 (t, J = 6.3 Hz, 2H), 7.27 (t, J = 5.1 Hz, IN), 7.14 (d, J = 7.1 Hz, 

2H), 6.89 (d, J = 1,3 Hz, IH), 6.58 {d, J = 1.3 Hz, IH), 5,45 (s, 2H)( 2.59 (s, 3H), 2.32 (s, 3H), 2.16 (s, 3H), 

1.05 (s, 9H), 0.30 (s, 6H); HPLC >99%, tfl = 16.4 min; ES! m/z 448 [M + Hf, 

[0336] Step 7: A mixture of 95 (48 mg, 0.11 mmoi) and potassium carbonate (30 mg, 0.22 

mmoi) 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 (siiica gei, 0-20% 

methanol in ethy! acetate). It was further purified by reverse phase HPLC on a Polaris C1SJ column 

eluting with 10-90% CH3CN in H20 to give Example Compound 173 (32 mg, 87%) as an off-white 

solid: *H NMR (500 MHz, DMSG~d6) 6 9.84 (s, 1H), 7,33 (t, J = 7,6 Hz, 2H), 7.26 (t, J - 7.3 Hz, IH), 7.18 
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{d,J'= 7.1 Hz, 2H), 6.86 (d, J" 13 Hz, IN), 6.47 (d, J = 

3H), 2.15 (s, 3H); ESi m/z 334 [M + Hf, 

1.3 Hz, IH), 5.42 (s, 2H), 2.52 (s, 3H), 2.33 (s, 

Preparation of 4-Amlno-l~benzyS-6~(3f5~dim8thvnsoxazoi-4~vi)~XH~benzo[^]irriida2ofe-2(3H)"thione 
(Example Compound 177}, 

^ Lawesson's reagent ^ ^ 

® ^ j toluene, 180 °C, microwave ^ ^ -fe%-
1.1 

Nlh "NH'2 
Example 16 Example 177 

[0337] A mixture of Example Compound 16 {34 mg, 0.10 mmoi) and Lawesson's reagent 

{202 mg, 0.5 mmoi) was heated to 180 °C in microwave reactor for 2 h. The mixture was 

concentrated, the residue was purified by chromatography {silica ge!, 0-40% EtOAc/hexanes) 

followed by chromatography {C1S/10-70% CH3CN/water). to give Example Compound 177 {13 mg, 

37%) as an off-white solid: NMR (300 MHz, DiV!$0-d5J 5 12.56 {s, IH), 7.45-7.42 (m, 2H), 7.34-

7.25 (m, 3H), 6.44 (d/7= 1.2 Hz, IH), 6.39 (d, 1.5 Hz, IH), 5.44 (s, 4H), 2.29 (s, 3H), 2.11 {s, 3H); ESi 

m/z 351 [M + Hf. HPLC 98.6% 

Preparation of l-benzy!-3-methyS-6-(l-methyi-lH-pyrazoi-5"yi}-4»nstro-lH-benzo[d]imidazol-2(3H}-
one {Example Compound 198) and 4-amsno-l-benzyl-3-methyi-6-(l-rriethy!~lH~pyi°azol-5-yS}~lH~ 
benzo[d3imidazol"2(3H)-one (Example Compound 199). 

... fl* CH,!.K,CO, I % ^'"1, ... i?:> °*vU % ** "vU v w °=\JU 15 
m.2 • m2 m$, 

% Rxsmpk J98 Example 199 

[0338] Compound 96 was prepared by following the similar method for the preparation 

of Example Compound 15 using l-methyi-5-{4,4,5,5-tetramethy!-l,3,2-dioxaborol3n-2-yl)--lH-

pyrazoie. 

[033S1 Step 1: A mixture of 96 {70 mg, 0.20 mmoi), CH31 {85 mg, 0,60 mmoi) and K2C03 

(110 mg, 0.8 mmoi) 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 purified by chromatography {silica gel, 20-70% ethyl 

acetate/hexanes) to afford Example Compound 198 (50 mg, 68%) as a yellow solid: XH NMR {300 
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MHz, CDCI3) 5 7,66 (d,J= 1.5 Hz, IH), 7,50 (d,y= 1.8 Hz, IH), 7.36-7.30 (m, 5H), 7,02 {d,J= 1.5 Hz, 

IH), 6.27 (d, J = 1.2 Hz, 1.H), 5.16 (s, 2H), 3,69 (s, 3H), 3.65 (s, 3H); ESi m/z 364 [M -K H]'\ 

[0340J Step 2: To a soiution of Example Compound 19B (45 mg, 0,12 mmoi) in THF (5 mL) 

and water (4 ml) was added Ma2S204 (129 mg, 0.74 mmoS). The mixture was stirred at rt for 4 h, 2N 

MCI (1 mL) was added, the mixture was heated to reflux for 15 minutes then cooied to rt. Na2C03 

was added slowly to adjust to pH 9. The mixture was extracted with CH2CJ2 (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 Compound 199 {37 mg, 90?/c) as a white 

soiid: "H NMR {300 MHz, DMSO-cfe) 6 7.39 {d, J = 1.8 Hz, IH), 7.35-7.24 (m, 5H), 6.56 (d, J- 1.5 Hz, 

IH), 6.54 (d, J = 1.5 Hz, IH), 6.20 (d,.J = 1.8 Hz, IH), 5.15 (s, 2H), 5.01 (s, 2H), 3,72 (s, 3H), 3.63 (s, 3H); 

ESI m/z 334 [M + H]\ 

Preparation of 4-{l-benzYf-2-{tetrahydro-2W-pyran-4~yl)-l£Mmldazo[4,S-&]pyridm-6-yl}-3,5--
dimethylisoxazole (Example Compound 220) 

[0341] To a solution of 28 {100 mg, 0,34 mmoi) and tetrahydro-2H-pyran-4-carboxylic 

acid (65 mg, 0.51 mmoi) in CH2CS2 was added EDC {131 mg, 0.68 mmoi), /-Pr2NEt (132 mg, 1.02 

mmoi) 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 NaHC03 (50 mL). The organic iayer 

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 MaHC03 (2 x 50 ml) and brine (50 mL). The organic layer was dried over 

sodium sulfate, filtered and concentrated. The residue was purified by chromatography {silica gei, 

0-10% MeOH/EtOAc) to give Example Compound 220 (47 mg, 36%) as a light brown solid: NMR 

(300 MHz, CDCI3) 5 8.41 (d, J = 1.8 Hz, IH), 7.38-7.32 (m, 3H), 7.24 (d, J = 2.1 Hz, IH), 7.08-7.05 {m, 

2H), 5.42 (s, 2H), 4.12 {dd, J = 11.7,1.8 Hz, 2H), 3.52 {td, J = 11.7,1.8 Hz, 2H), 3.20-3.12 (m, IH), 

2.36-2.23 (m, 5H), 2.14 {s, 3H), 1.83-1.78 (m, 2H); ESi m/z 389 [M + Hf, 

Preparation of i-ben2yl-0-{3f5-dImethylisGKazol-4~yl)-/y-methyi-lH-irmdazo[4,5-&3PYri€Hns~2-
carboxamide (Example Compound 221) 
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Example 221 

[0342] A mixture of 28 (300 mg, 1.02 mmoi) and methyl 2,2,2-trimetbGxyacetate {1.5 rrsL) 

was heated to 120 °C for 16 h. The mixture was purified by chromatography (siiica gel, 20-80% 

EtOAc/hexanes) to give a brown soiid. The soiid was dissolved in CH3NH2/THF {2 M) (3 mL) and 

heated SO °C for 16 h. The mixture was concentrated, the residue was purified by chromatography 

{C18/10-70% CH3CN/water) to give Exampfe Compound 221 {45 mg, 12%) as an off-white solid: 1H 

NMR {300 MHz, DMSO-dB) 6 8.31 (q, J = 4.5 Hz, IH), 8.27 (d, J - 1.8 Hz, IH), 7.54 (d, J = 1.8 Hzr IH), 

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/z 362 [M + 

H]+. 

Preparation of l-berizyl-6-{l-methyl-lM~pyrazoI-5-yl)-lH-!midazo[4,5-&]pyrid?n-2(3H}~one 
(Example Compound 171) 

0-\ ; „ N tjh* t% ? v x> V p, •• V0 fer "V ( \s 
-N N. °-C1 ;T o^TT^ 

HxN" 1,4»Dioxsme, 100 *C Pd(PPh04. K,CO, * 
1,4-dioxaneJkQ, 90 aC 

85 97 - Example 171 

[0343] Step 1: To a solution of 85 {1.14 g, 4.09 mmoi) in 1,4-dioxane {41 mL) was added 

l,r-carbonyidiimidazole (796 mg, 4,91 mmoi). The reaction mixture was heated at 110 °C for 16 h. 

The reaction mixture was concentrated. Purification by chromatography {silica gei, 0-100% ethyl 

acetate/hexanes) afforded 97 (1.03 g, 83%) as a white soiid: NMR {500 MHz, DMSO-cf6) 6 11.89 

{s, IH), S.OO {d, J = 2.0 Hz, IH), 7.68 (d, J = 2.0 Hz, IH), 7.37-732 (rn, 4H), 7.30-7.26 (m, IH), 5.02 fs, 

2H). 

[0344] Step 2: To a solution of 97 {334 mg, 1.09 mmoi) in 1,4-dioxane (11 mL) was added 

i-methyi-lfy-pyrazole-5-boronic acid pinacoi ester (457 rng, 2,20 mmoi), sodium carbonate {1.0 M in 

H20, 3.29 mL, 3.29 mmoi) and tetrakis{triphenylpho5phine)paiiadium{0) {127 mg, 0,1 mmoi). The 

reaction mixture was purged with nitrogen and heated at 90 "C for 32 h. The mixture was diluted 

with methylene chloride {80 mL}, washed with brine {40 mL), dried over sodium sulfate, filtered and 

concentrated. The residue was purified by chromatography (silica gei, G-5% methanol/methylene 

chloride) followed by trituration with EtOAc to afford Example Compound 171 (173 mg, 52%) as a 
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white soiid: rH NMR (500 MHz, DMSO-d6) 6 11.87 (s, IH}, 8.04 (d, J = 1.5 Hz, IH), 7.57 (d, J = 1.5, IH), 

7.46 (d, J - 2..0 Hz, IN), 7.38 (d, J = 7.5 Hz, 2H), 734 (t, J = 7.5 Hz, 2H), 7.27 (t, J = 7,0 Hz, IH), 637 (d, 

J = 1.5 Hz, IH), 5.06 (s, 2H), 3.77 {s, 3H); ES! m/z 306 [M + Hj+. 

Preparation of A/-(l-benzyi~6-{3,5"dimethyHsoKazoS~4-yS)-lH-pyrrolo[3/2-&lpvridin-3-yl}acetamide 
{Example Compound 99} 

H3C-;^-NXO: 

fVv/3 00* Fe, EtOH 

AcOR 80 °C; 3 h Cr 
NO2 

ExampSe 39 

M 

NH 

Example 99 

[0345] A solution of Example Compound 39 (100 mg, 0.29 mmo!) in EtOH {3 mL) and 

AcOH (1 mL) was added iron powder (162 mg, 2.9 mmoi). The reaction mixture was heated at 80 °C 

for 1 h. It was filtered through a layer of Ceiite and the filtrate was concentrated. Purification by 

chromatography (silica gei, 0-5% methanol/dichloromethane) afforded Example Compound 99 (28 

mg, 27%) as a red solid: XH NMR (300 MHz, DMSO-cfe) a 10,2 (s, IH), S32 (d, J = 1.8 Hz, IH), 8.23 (s, 

IH), 7.97 (d, J = 1.8 Hz, IH), 732-7.25 (m, 5H), 5.45 (s, 2H), 2.40 (s, 3H), 2,22 (s, 3H), 2.12 (sf 3H); ESi 

MS m/z 361 [M + H] \ 

Preparation of l"benzy!-6-(3,5~dimethylssaxazoi-4-yi)-lH-pyrrojo[3,2-k]pyndin-3-amine (Example 
Compound 100) 

rvvo k 

mh Fe, EtOH 

H2S04, 80 1 h f / N 

.... 

# ^ 
j)^K" 

NOn 

Example 39 

NH2 

Example 100 

[0346] To a soiution of Example Compound 39 (100 mg, 0,29 mmoi) in EtOH (3 mL) and 

H2S04 (0.5 mL) was added iron powder (162 mg, 2.9 mmoi). The reaction mixture was heated at 80 

°C for 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" Ceiite and the filtrate was concentrated. Purification by chromatography 

{silica gei, 0-5% methanol/dichloromethane) afforded Example Compound 100 (12 mg,. 13%) as a 
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red solid: NMR (300 MHz, DMSG-4) 5 8.18 (d, J - 1.8 Hz, IH), 7.82 (tl, J = 1,8 Hz, IH), 733-7.21 

(m, 5H), 7.06 (s, IH), 530 (s, 2H), 4.26 (s, 2H), 2.37 (s, 3H), 2.21 (s, 3H); ESi MS m/z 319 [M + H]+. 

Preparation of 4-benzYl~6-C3,5-d!methYliSDxazo!~4-yf}-3,4-dshydr©qy!noxaS8n~2(aH}-one (Example 
Compound 156} 

Kt02C^NHB, 

K,C03I Bt0HjTi20 
S5 °c 

Pd(PPh3)4t K.2C03 
M-^oxane/H-A 90"°C 

Example 156 

[0347] Step 1: 4-Bromo-2-fluoro-l-nltrobenzene (1.00 g, 4.54 mmoi), ethyi 2-

{benzy!amino)acetate (0.87 g, 4.5 mmo!), and potassium carbonate (0.78 g, 5.7 mmoi) in ethanoi (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 aqueous 

layer was filtered to afford 99 as an orange soiid (1.28 g, 72%): !H NMR (300 MHz, DMSO~cf6): 5 7.57 

(d, J = 8.6 Hz., IH), 7.37-7.21 (m, 6H), 6.97 (dd, J = 8.7,. 2.0 Hz.. IH), 4.52 (s, 2H), 3.40 (s, 2H). 

[0348] Step 2: To a solution of 99 (1.28 g, 3.51 mmoi) in acetic acid (14 mL) at rt was 

added iron (470 mg, 8.4 mmoi) and the resultant slurry was heated to 90 T for 2.25 h. The mixture 

was cooied to rt and filtered through Ceiite, rinsing with methylene chloride. The filtrate was 

concentrated in vacuo and the resultant oil was partitioned between methylene chloride and 

saturated aqueous sodium bicarbonate. The aqueous iayer was extracted with methylene chloride 

and the combined organic layers were dried with sodium sulfate, concentrated in vacuo, and 

purified by flash column chromatography (silica gei, 0-100% ethyi acetate/methylene chloride) to 

afford 100 as a white soiid (430 mg, 39% yield): *H NMR {300 MHz, CDCI3) 6 8.74 (br s, IH), 739-7.26 

(m, 5H)f 6.89-6.85 (m, 2H), 6.62 (d, J = 8.0 Hz, 2H), 4.39 (s, 2H), 3.80 (s, 2H). 

[0349] Step 3; Using the similar procedure used for Example Compound 7 step 1 on 

compound 100 afforded Example Compound 156 as a white soiid: XH NMR {500 MHz, DMSO-dfi) 6 

10.58 (s, IH), 738-734 (m, 4H), 7.30-7,23 (m, IH), 6.87 (d, J = 7.9 Hz, IH), 6,65 (d, J = 7.9 Hz, IH), 

6.51 (s, IH), 4.46 (s, 2H), 3.86 (s, 2H), 2.15 (s, 3H), 1.97 (s, 3H); ESI m/z 334 [M + Hf. 
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Preparation of 4-berizvl--6~{l»methyMH-pyrazoi"5-vl)~3/4-dfhydraquinoKaSsn-2(lH)-on8 (Example 
Compound 166) 

100 Example 166 

[0350] Using the simiiar procedure used for Example Compound 7 step 1 on compound 

100 afforded Exampie Compound 168 as a white soiid: ]H NMR (500 MHz, DMSO~c/6) 5 10.62 {s, 1H), 

7,37-7.33 (m, 5H), 7.29-7.25 (m, 1H), 6.30 (d, J = 7.9 Hz, IH), 6.80 (dd, J - 7.9,1.8 Hz, IH), 6.70 (d, J 

= 1.6 Hz, IH), 6.18 {dsJ~ 1.8 Hz, IH), 4,49 (s, 2H), 3.83 (s, 2H), 3.58 (s, 3H); ESi m/z 319 [M + H]+. 

Preparation of {/?)-4-benzy5-6~f3,5-dirnethYl!soxa2o!-4-yi)-3-rriethYl-3J,4-dihYd?'Qqiiinoxalm-2(lH)-
one (Example Compound 174) 

Exasngrfe 174 

[0S51] Step 1; 4-Bromo-2-fluoro-l-nitrohenzene (0.50 g, 2.3 mrnoj), (/?}-methyl 2-

(benzyiamino)propanoate (0.55 g, 2.3 mmoi), and potassium carbonate (0.47 g, 3.4 rnmo!) 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 filtrate was adjusted to "4 with 6N aqueous HCI 

and the resultant slurry was re-filtered to afford 101 as a sticky orange soiid (not weighed; used 

directly in the next step). 

[0352] Step 2: Using the simiiar procedure used for Example Compound 156 step 2 on 

compound 101 afforded compound 102 as a white solid (430 mg, 39% yield): NMR (500 MHz, 
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DMSO-d6} 5 10.57 (br s> IH}, 7.39-7.25 (m, 5H), 6.87-6.66 {m, 3H), 4.60 (et, J - 15.5 Hz, IH), 4.29 {d, J 

- 15.2 Hz, IH), 3.85 (q, J = 6.9 Hz, IH), 1.08 (d, J = 6.7 Hz, 3H). 

[0353] 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: 1H NMR (500 MHz, DMSO-ds) 

6 10.53 (s, IH), 7.37-7.32 (m, 4H), 7,26-7.23 (m, IH}, 6.88 (d, J - 7.9 Hz, IH), 6.66 (dd, J = 7.9,1.7 Hz, 

IH), 6.42 {d, J = 1.5 Hz, IH), 4.54 {d, J = 15.6 Hz, IH), 4.37 (d, J = 15.7 Hz, .IH), 3.98 (q, J = 6.7 Hz.. IH), 

2.11 (s, 3H), 1.93 (s, 3H), 1.12 {d, J - 6.7 Hz, 3H); ESI m/z 348 [M + H]+. 

Preparation of l"{cyclopropvlmethyl)~6-(3,5-dimethvlisoxazoi"4-yl)-l/y-imidazo[4,5-£i3PVridin~ 
2{3H)-one (Example Compound 118) and l-{cydopropylmethyl}-6-(3,5~dijTtethylisoxazoi-4-yl}-A/" 
ethyMH-imidazo[4,5-ib]pyridiri"2-amirse (Example Compound 131) 

[>•->'•••IO ^w^YV8' 3 ''i" ''s,1' 

n 
26 103 

IT T -W •• ^ f 
Ax;^ ?d(PPh3)4, Na2C03 " M 

dioxajw/i^O, 90 °C 1M 
FMT ^ AcORNaBH^CH/:^ Pd(PPh3)4,% 

A 

orf 11 1 V 

"j it N: 

GDI.cat. DMA? ' %, ... L -P L POCl3 t. Jk&ip. 
—, * 

1,4-dioxane 0;^C. J. .J. 2, EfNH2, THF' 3N 

Example 118 Exampie 131 

[0354] Step 1: To a stirred solution of 26 (2.00 g, 10.6 mmoi) in dry CH2Ciz (50 ml) was 

added glacial acetic acid (0.61 mL, 10,8 mmoi) and cycloprapanecarboxaidehyde (0.81 mL, 12.3 

mmoi). The soiution was stirred at room temperature for 1 b and was cooled to 0 °C. Sodium 

borohydride (1.21 g, 31.8 mmoi) was added carefully and the reaction was allowed to warm to room 

temperature. After stirring at ambient temperature for 15 h, saturated aq. NaHC03 (20 mL) was 

added to basify and then the mixture was extracted with CH?Ci2 (2 x 100 mL). The combined 

methylene chloride layers were dried over Na2S04, filtered and the filtrate was concentrated to a 

brown residue. The residue was diluted with CH2CI2 (20 mL), the solution was loaded onto silica gel 

(120 g) and eiuted with 0-70% ethy! acetate in hexanes to afford 103 (330 mg, 13%) as a yellow 

solid: lH NMR (500 MHz, CDCI3) 5 7.62 (d, J = 2.0 Hz, IH), 6.83 (d, J= 1.5 Hz, IH), 4.17 (br s, 2H), 3.39 

(br s, IH), 2.90 (d, J = 5.0 Hz, IH), 2,89 (d, J = 5.0 Hz, IH), 1.19-1.07 (m, IH), 0.63-0.56 {m, 2H), 0.27-

0.22 (m, 2H). 

[0355] Step 2: To a mixture of 103 (300 rng, 1.24 mmoi) and 3 (415 mg, 1.86 mmoi) in 1,4-

dioxane (10 rnL) and water {2,5 mL) was added potassium carbonate (343 mg, 2,48 mmo!) and 

tetrakis(tripheny!phosphine)palladium(0) (76 mg, 0.062 mmoi). The reaction was stirred and heated 

at 90 X for 17 h. The mixture was diluted with methanol (20 mL) and silica gel (10 g) was added. 
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The suspension was concentrated to dryness arid the resulting powder was loaded onto silica ge! {SO 

g) and eiuted with 0-80% ethy! acetate in hexanes. The clean product was concentrated to give 104 

(312 mg, 97%) as a yellow solid: NMR (500 MHz, CDCi3) 5 7,48 (d, J = 1.5 Hz, IH), 6.61 (d, J = 1.5 

Hz, IH), 4.27 {br s, 2H), 3.39 (br s, IH), 2.32 (t,J= 6.0 Hz, 2H), 2.38 (s, 3H), 2.24 (s, 3H), 1.18-1.09 (m, 

IH), 0.63-0.56 (m, 2H), 0.28-0.22 (m, 2H). 

[0356] Step 3: To a solution of 104 (310 mg, 1.20 mmoi), a catalytic amount of DMAP and 

1,4-dioxane (4 ml) in a pressure tube was added lA'-carbonyldiimidazoie (390 mg, 2,40 mmo!). The 

tube was sealed and heated to 80 C'C for 2 h. The reaction mixture was diluted with methanol (20 

mL) and silica gei (10 g) was added. The suspension was concentrated to dryness and the resulting 

powder was loaded onto silica gel (40 g) and eiuted with 0-80% ethy! acetate in hexanes. The clean 

product was concentrated to give l-(cyclopropylmethyi)~6-(3,5-dirnethylisox3zol-4-yl)-lH-

imidazo[4,5-£>3pyndin-2{3H}~one (275 mg, 81%) as a yellow solid. A 50 mg sample was then purified 

by reverse phase HPLC on a Polaris C18 coiumn eluting with 10-90% CH3CN in H20 and the clean 

fractions were frozen and lyophilized to give Example Compound 118 (37 mg) as a white solid: *H 

NMR (500 MHz, CD3OD) 6 7.90 (d, J = 1.5 Hz, IH), 7.50 {d, J = 1.5 Hz, IH), 3.81 (d, J = 7.0 Hz, 2H), 2.42 

(sf 3H), 2.26 (s, 3H), 1,31-1.20 (m, IH), 0.60-0.53 (m, 2H), 0.44-0.38 (m, 2H); ESi m/z 285 [M + Hf. 

[0357} Step 4: A solution of Example Compound 118 (220 mg, 0.774 mmoi) in 

phosphorus(V) oxychioride (3 mL) was placed in a sealed tube and heated at 110 °C for 6 h. The 

solvent was removed in vacuo and a saturated aq. NaHC03 solution (5 mL) was added. The mixture 

was extracted with ethyl acetate (2 x 20 ml) and the combined extracts were dried over Na2S04, 

filtered and the filtrate was concentrated. THF (5 ml) and 2,0 M ethylamine solution in THF (6 mL, 

12.0 mmo!) were then added and the reaction was heated at 70 SC for 17 h. The reaction was 

concentrated to dryness and the residue diluted with CH2CI2 (5 mL). The resulting soiution was 

loaded onto silica gel (40 g) and eiuted with 0-8096 ethy! acetate in hexanes. The clean product was 

then purified by reverse phase HPLC on a Polaris column eluting with 10-90% CH3CN in H?G and the 

clean fractions were frozen and lyophilized to give Example Compound 131 (91 mg, 38%) as a white 

soiid: *H NMR (500 MHz, CDCI3) 6 7.93 (d, J - 2.0 Hz, IH), 7.48 (d, J » 1.5 Hz, IH), 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, IH), 0.59-

0.52 (m, 2H), 0.45-0.39 (m, 2H); ES! m/z 312 [M + Hf, 
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Preparation of 4-{l-(cycloheKy!methyO»2»nf6ethvl"lH-5m5dazQ[4,5-i)]pyridin-0-yi}™3f5-
dimgthyUsoMazoSe {Example Compound 191), 4-fl-(eydopentySmethy{)-2-methy!-lH-imsdazo[4,5-
&3pynd!n-6~y!)-3,5»dimethyiisoKazoie (Example Compound 192) and 4-{l~{cydobutylmethyl}-2-
methyl-lH"imida2o{4?5-6]pyrfdirt-6-yi}~3,5~dimethySfSoxazole {Example Compound 193} 

H^s^?VBr RC!!0 ,Br ' 
it ' ; « ~ ]:*' U ! \ 
^ ACOH,NaBHj, CHJCJ? H2N-VS ; 

2^ diax8ne/H20, 90 °C /.—^ 
H2N'' — >• ' * • '• H2N" WP}vj}4, N%C03 H2iT M 

v dioxarie/H^O,90 °C /—^ 
i:»= ) " I06a:R- -Hf J 

s •/ 

105b: T 106b: # 1 
i!V 

105c: 106c: \ 

ExampSe 191: R -K-\ . Y% CH3C(Qht)3 Example 192: R = 
J! J 

% 

— -«• 

^ ' ^ Example 193: R« 

[0358] Step 1: A. mixture of 2,3-diamino-5-bromopyridine (10.0 g, 0.053 moi), 

cyclohexanecarboxaldehyde (6.08 g, 0.054 moi) and giacial acetic acid (3.05 ml) in dry CH?Ci2 (250 

mL) was stirred for 1.5 h at room temperature. Sodium borohydride (6.06 g, 0.159 mo!) was added 

portionwise over 20 min and the mixture was stirred for 17 h at room temperature. Saturated aq, 

NaHC03 was added until the mixture reached pH 8 (70 mL) and the aqueous layer extracted with 

CH2Ci2(100 mL). The combined CH2C12 layers were combined, washed with water (500 mL), dried 

over Na2SG<s, filtered and concentrated. The brown solid was taken up in methanol (100 mL) and 

silica gei (40 g) was added. The suspension was concentrated to dryness and the material was 

purified by chromatography (siiica gei, 0-50% EtOAc/hexane then 0-10% EtOAc/CH2Ci2) to afford 

105a (1.30 g, 9%) as a brown-gray soiid; 'H NMR {500 MHz, CDC!3) 5 7.60 (d, J = 2.0 Hz, IH), 6.85 (d, J 

= 2.0 Hz, IH), 4.11 (br s, 2H), 3.28 (br s, IH}, 2.88 (d,J= 5.0 Hz, 2H), 1.88-1.64 (m, 4H), 1,70-1.52 (m, 

IH), 1,38-1.15 (m, 4H), 1.10-0.96 (m, 2H). 

[0359] 105b was prepared starting with eydopentanecarbaldehyde (14% yield; brown-

gray solid): 'H NMR (500 MHz, CDCi3) 5 7,60 (d, J = 2.0 Hz, IH), 6.S6 (d, J = 2.0 Hz, IH), 4.14 (br s, 2H), 

3.28 (br s, IH), 2.99-2.93 (m, 2H), 2.23-2.11 (m, IH), 1.88-1.71 (m, 2H), 1.70-1.53 (m, 4H), 1.32-

1.23 (m, 2H). 

[0360] 105c was prepared starting with cyciobutanecarbaldehyde (15% yield; brown-gray 

soiid): 1H NMR (500 MHz, CDCi3) 5 7.61 (d, J = 2.0 Hz, IH), 6.86 (d, J = 2.0 Hz, IH), 4.12 (br s, 2H), 3.14 
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(br s, IH}, 3,09-3,02 (m,2H), 2.67-2.52 (rrt, IH),. 2.18-2.11 (rn, 2H), 2.07-1.86 (m, 2H), 1.80-1.71 (m, 

2H}. 

[0361] Step 2: To a mixture of 105a {500 mg, 1.76 mmoi), 3,5--dimethyl-4-(4,4.5,5-

tetramethyl-1,3/2--d]oxaboro3an-2~y!)isoxazoie (589 mg, 2.64 mmo!), potassium carbonate (487 rng, 

3.52 mrnoi), water (4 ml) and 1,4-dioxane (16 mL) was added tetrakis(triphenyiphosphine)pal!adiurn 

(0) and the mixture was heated to 90 °C for 17 h. The two phase mixture was diluted with methanol 

(20 mL) and siiica gel was added. After concentrating to dryness the material was purified by 

chromatography (siiica gei, 0-80% EtOAc/hexane) to afford 106a (551 mg, 99%) as a brown soiid: AH 

NMR (500 MHz, CDCIj) 6 7.47 {d, J = 2.0 Hz, IH), 6.62 (d, J - 2.0 Hz, IH), 4.25 (br s, 2H), 3.34 (br s, 

IH), 2.92 (t, J - 6.0 Hz, 2H), 2.38 (s, 3H), 2.25 (s, 3H), 1.88-1.67 (m, 4H), 1.67-1.56 (m# IH), 1.33-1.19 

(ro, 4H}, 1.10-0.96 (m, 2H). 

[0362] 106b was prepared starting with 105fo (96% yield; brown-gray solid): 1H NMR (500 

MHz, CDCi3) 5 7.47 (d, J - 1.5 Hz, IH), 6.64 (d, J = 1.5 Hz, IH), 4.25 (br 5, 2H), 3.28 (br s, IH), 2.99 (t, J 

= 6.0 Hz, IH}., 2.38 (s, 3H), 2.24 (s, 3H), 2.24-2.17 (m, IH), 1.90-1.81 (m, 2H)( 1,72-1.55 (m, 4H), 

1.38-1.22 (m, 2H). 

[0363] 106c was prepared starting with 105c (9596 yield; brown-gray solid): XH NMR (500 

MHz, CDCI,} 5 7.65 (d, J = 1.5 Hz, IH), 6.64 (d, J = 2,0 Hz, 1H), 4.26 (br s, 2H), 3.18 (br s, IH), 3.09 (t, J 

= 6.0 Hz, IH), 2,67-2.58 (m# IH), 2.20-2.12 (m, 2H), 2.02-1.86 (m, 2H), 1.82-1.72 (m, 2H). 

[0364] Step 3: A solution of 106a (100 mg, 0.33 mmoi), triethylorthoacetate (5 mL) and 

glacial acetic acid (0.10 mL) was heated in a sealed tube for 24 hours at 80 °C.. The mixture was 

evaporated to dryness and methanol (10 mL), saturated aq. NaHC03 (5 ml) and silica gel (10 g) were 

added. After concentrating to dryness the resulting powder was loaded onto silica gel and eiuted 

with 0-5% methanol in methylene chloride. The clean 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 191 (56 mg, 52%) as a white solid: *H NMR (500 MHz, 

CD3OD) 6 8.30 (d, J = 1.5 Hz, IH), 7.96 (d, J - 2.0 Hz, lH)f 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, IH), 1,76-1.50 (m, 5H), 1,29-1.07 (rn, 5H); ESI m/z 325 [M + Hf. 

[0365] Starting with 106b, Example Compound 192 (31 mg, 29%) was prepared as a 

white soiid: *H NMR (500 MHz, CD3OD) 5 8.30 (d, J = 2.0 Hz, IH), 7.98 (d, J ~ 2.0 Hz, IH), 4.26 (d, J = 

8.0 Hz, 2H), 2.71 (s, 3H), 2.49-2.38 (m, IH), 2.44 (s, 3H), 2.28 (s, 3H), 1.80-1.68 (m, 4H), 1.66-1,57 

(m, 2H), 1.40-1.27 (m, 2H); ESi m/z 311 [M + H]\ 

[0366] Starting with 106c, Example Compound 193 (33 mg, 30%) was prepared as a white 

solid: IH NMR (500 MHz, CD3OD) 6 8.30 (d, J = 1.5 Hz, IH), 8.00 {d, J = 1.5 Hz, IH), 4.33 (d, J - 7.0 Hz, 
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2H), 2.92-2.80 (rn, IH}, 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 + H]+. 

Preparation of l-(eyciopentY!methy])-g-(3f5-dImethyR5Q3<a2e!~4-YO-Xf-Mmidaz0[4,5-&]pyridm» 
2{W)~one (Example Compound 202) and l-(cyclobuty]methyS}~S-(3,5-dsmethy!IsoKazol-4-yI}-lW" 
imidazo|4,5-b]pyrldin-2(3H)-one (Example Compound 203) 

H 
H. /Nv & CDL I j4-dioxanc 

R-

cat. DMAP 

[0 

! T '* r^r ' 
106b: :R_ , 

106c: R- ./ 

Example 202: R - —t 

Example 203: R = < y 

[0367] A soiution of 106b (1.30 g, 4.54 mmoi), l/l'-carbonyldiimidazoie (1.47 g) and NrN~ 

dimethylaminopyridina {5 mg) in 1,4-dioxane (16 ml} was heated at 80 °C for 2 h and cooied to room 

temperature. To the mixture was added silica gei (10 g} and methanol (20 mL} and. the suspension 

was concentrated to a dry powder. This material was loaded onto siiica ge! (80 g) and eiuted with 0-

90% ethyi acetate in hexanes to give 1.08 g (76%) of Example Compound 202 as a yeiiow soiid. A 

100 mg sample of the product was then purified by reverse phase HPLC on a Polaris column eluting 

with 10-90% CH3CN in H20 and the clean fractions were frozen and lyophilized to give Example 

Compound 202 as a white solid: *H NMR (500 MHz, CD3OD) 5 7.90 (d, J - 1.5 Hz, IH), 7,47 (d, J = 2.0 

Hz, IH), 3.86 (d, J ~ 7.5 Hz, 2H), 2.52-2.38 (m, 1H), 2.41 (s, 3H)# 2.25 (s, 3H), 1.78-1.68 (m, 4H), 1.60-

1.52 (m, 2H), 1.41-1.30 (m, 2H); ESI m/z 313 [M + H]+. 

[0368] Starting with 106c, Example Compound 203 (76% yield., white solid) was 

synthesized in a similar procedure as Example Compound 202: aH NMR (500 MHz, CD3OD) 5 7.89 (d, 

J = 1.5 Hz, IH), 7.46 (d, J = 2.0 Hz, IH), 3.94 (d, 7.0 Hz, 2H), 2.86-2.77 (m, IN), 2.41 (s, 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"{l-{cycSopentYSmethyl)-6-{3($-dimethy!isoxazo]-4~yi)~lH~imfdaz©[4,5-&]pyridjn-2-
yl)morphoiine (Example Compound 208) and 4-(2-{azetidin-l-yl)"i-(cycSopentylmethy!)-lH-
fmiidazo[4#5-&3py^^^-S-Yl)-3/5"dimethyHsoxazole (Example Compound 209) 

0-<3? 
ID 

Exatnpte 208 

LPQCIj 

2.. srsorpho] inet THF 

QH 
Q:::< 

- « POCJ3 

II "~N" 
Example 202 

2, axetftfrie, THF <KEr 
Exafsipie 209 
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[0369] A soiution of Example Compound 202 (175 mg., 0.56 mmoi) and phosphorus(V) 

oxychioride {4 mL) was heated to 110 °C for 17 h, The reaction was concentrated in vacuo and 

saturated aq. NaHCG3 (5 ml) and ethy! acetate {20 mL) were added. The ethyl acetate layer was 

separated, dried over Na2SG4, 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 mmoi) was added. The stirred 

soiution was heated to 70 °C for 17 h. To the cooled mixture was added silica gei (5 g) and methanol 

(20 mL) and the suspension was concentrated to a dry powder. This material was loaded onto silica 

ge! {40 g) and eiuted with 0-3% methanol sn methylene chloride 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 10-90% CH3CN in H2Q and the clean fractions were frozen and lyophilized to give 

Example Compound 208 as a white solid: XH NMR (500 MHz, CD3GD) 5 8,17 {dfJ~ 1.5 Hz, IH), 7.81 

(d, J = 2.0 Hz, IH), 4.14 (d, J - 7.5 Hz, 2H), 3.87 (t, J = 5.0 Hz, 4H), 3.41 (t, J = 5.0 Hz, 4H), 2.58-2.49 

(m, IH), 2.43- (s, 3.H), 2.27 {s, 3H), 1.75-1.66 {m, 2H), 1.62-1.50 {m, 4H)f 1.30-1.19 (m, 2H). ESI m/z 

382 FM + Hf. 

[0370] Example Compound 209 was synthesized using a simiiar procedure as was used 

for Example Compound 208; Example Compound 209 was collected as a white soiid (166 mg, 84%): 

NMR {500 MHz, CD3OD) 6 8.00 (d, J = 1.5 Hz, IH), 7.59 (d, J = 1.5 Hz, IH), 4.42-437 (m, -4H), 4.01 

(d, J = 8.0 Hz, 2H), 2.57-2.44 (m, 2H), 2.50-2.41 (m, IH), 2.41 (s, 3H), 2,25 (s, 3H), 1.76-1,51 (m, 6H}, 

1,32-1,22 (m, 2H), ESi m/z 352 [M + Hf. 

Preparation of 4-{l-(cyciobutyimsthyS)-8-(3,5»dtmethyiisoxazo3-4-yl)-lH-imidaEo[4,5-6]pvrId!n-2» 
yS}morpho!me (Example 210) and 4-(2-fazetidin-l-yl)-l-(cyclobutylmethyl)-lH-6mjdazo[4,5-
fe3pyfidin-6-yl)-3,5-dirriethynsoxazole (Example 211) 

>% 0-N Vk Ox 
-f""\. Jl.K>0!3 i.POCh ,, 

VS-M v * sST* v- * 
Example 210 Exampie203 Example 211 

[0371] 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, 

CD3OD) 6 8.16 <d, J = 1.5 Hz, IH), 7.80 (d, J = 2.0 Hz, IH), 4.24 (d, J = 7.0 Hz, 2H), 3.88 (t, J = 5.0 Hz, 

4H), 3.41 (t, J = 5.0 Hz, 4H), 2,93-2.82 (m, IH), 2.43 {s, 3H), 2.27 (s, 3H), 1.98-1,91 (m, 2H), 1.90-1.76 

(m, 4H). ESI m/z 368 [M + Hf. 

[0373] Example 211 collected as white solid (180 mg, 91% yield): *H NMR (500 MHz, 

CD3OD) 5 7.99 (d, J = 2.0 Hz, IH), 7,61 (d, J = 2.0 Hz, IH), 4.38 (m, 4H), 4.10 (d, J = 7,0 Hz, 2H), 2.88-
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2.79 (m, IH), 2.57-2.48 (m, 2H), 2.41 [s, 3H), 2.25 (s, 3H), 2.04-1.95 (m, 2H)f 1,95-1.78 (m, 4H). ES! 

m/z 338 [M + H]+. 

;• .v 
h 
N l 1 v. • 

N , y 

Preparation of X-{cyci9pentylmethyl}~6~{3,5~dimethyHsoxazal-4-yi)-/V-{tetrahydro~2£f-pyran-'4-yi}~ 
lf/-6msdazo[4,5-ij]pyridin-2»amme (Example 222) 

\ .N r> 
^ r% LPOCI3 

r=- * ^ * * 

rV ' K / NH^ ( 
ExampFe 202 propionirrsie * Example 222 

[0374] A solution of Example 202 (175 mg, 0.56 mmoi} arid phosphorus (V) oxychloride (4 

ml) was heated to 110 "C for 17 h. The reaction was concentrated in vacuo and saturated aq. 

NaHC03(5 ml) and ethyi acetate (20 ml) were added. The ethy! acetate layer was separated, dried 

over Na2S04, filtered and the filtrate was concentrated to a dark yellow soiid. The soiid was 

dissolved in propionitrile (5 mL) and 4-aminotetrahydropyran (283 mg, 28.0 mmoi) was added. The 

stirred solution was heated to 180 °C in a microwave reactor for 6 h. To the cooled mixture was 

added siiica gel (10 g} and methanol (20 mL) and the suspension was concentrated to a dry powder. 

This materia! was loaded onto siiica ge! {40 g) and eiuted with 0-3% methanol in methylene chloride 

to give a yellow solid. The material was then purified by reverse phase HPLC on a Polaris column 

eluting with 10-90% CH3CN in H20 and the clean fractions were frozen and lyophilized to give 

Example 222 (70 mg, 31%) as a white solid: NMR (500 MHz, CD3OD) 6 7.94 (d, J = 1.5 Hz, IH), 

7.50 (d, J - 2.0 Hz, IH), 4.17-4.05 (m, IH), 4.05 (d, J = 8.0 Hz, 2H), 4.02-3.97 (m, 2H), 3.57 (t, J = 

11.75 Hz, 2H), 2.44-2.36 (m, IH), 2.41 (s, 3H), 2.2S (s, 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). ESi m/z 396 [M + H]+. 

Preparation of l-(cyclobutylmethy!}-6-(3,5-dimethylisoxazoS-4-yS)-A/"(tetrahydro-2H-pyran-4-yl)-
lH-jmidazo[4,5-ij]pyndin-2-arnlne (Example Compound 223} 

C* \ X %*«: . ri 
\ i; b LPOa3 N.. 

... —; i IN <s ji J \ t < * • - 1 

1 /-{ *'•"» 
:H * 4 \; ,/ 

Example 203 propionitrile Example 223 

[0375] Example Compound 223 was synthesized using a similar procedure as was used 

for Example Compound 222. Example Compound 223 collected as white soiid (45 mg, 20% yield): 

*H NMR (500 MHz, CD3OD)-6 7.93 (dj = 2.0 Hz, IH}, 7.52 (d, J = 2.0 Hz, IH), 4.17-4.05 (m, IH), 4.10 
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(d, J = 7.5 Hz, 2H), 4,03-3,97 (rn, 2H), 3.56 (t, J = 11.75 Hz, 2H), 2.86-2,78 (m, IH), 2.41 (s, 3H), 2.25 

(s, 3H), 2,08-1.92 (m, 8H), 1.75-1.64 (m, 2H). ES! m/z 382 [M + H]f. 

Preparation of 4-(l-feenzyS"7-methaxy-2-(lrifluorQrrjethyll)-lH--ben2©{£fl!mildazGS-6~y'l)~3f,5-
dimethyHsoxazole (Example Compound 241} 

H2Nl.X.,Br ,B^°'THF 
7i *T i 

H2N" 
2, benzaldehyde, NaBHfOAc)^ 

Ac:OM, CR2C\2, rt 

f .-Y 

:W=.v :j*V H •O 
i 

107 

: I ::l 
BocHN " ^ 

108 

! X; 1 
...Br 

>-v>-4 | j 

109 

H M 
f'! 

\ 
Ti 

IF A, cn2a2 

m 
# JM 

=* •• ^ 

Pd(PPh3),.? Na2CG3 
djoxane/I^O, 90 °C 

F3OH& . j j. \ 

Example 241 

[0376] Step 1: To a solution of 107 (136 mg, 0.627 mmo!) in THF (6 mL) was added di-tert-

butyl dicarbonate (137 mg, 0.627 mmoi) and the reaction was stirred at rt for 16 h. The reaction was 

then concentrated and the residue was purified by chromatography (silica gei, 0-25% ethyl 

acetate/hexanes) to afford an off-white soiid which was dissolved in CH2Ci2 {3 ml), benzaidehyde in 

CH-Ci-, (2 mL) was added followed by AcOH (2 drops). The reaction was stirred at rt for 1 h and 

NaBH(OAc)3 {283 mg, 1.34 mmot) was added. The reaction was then stirred at rt for 16 h. The 

reaction was quenched with saturated IMaHC03 and extracted with CH2CI2 (2 x 50 ml). The 

combined organics were dried with Na2S04, filtered and concentrated. The residue was purified by 

chromatography (siiica gei, 0-30% ethyl acetate/hexanes) to afford 108 (97 mg, 38%) as an off-white 

solid: NMR (500 MHz, DMSO-cf6) $ 8.43 (s, IH), 7.32-7.26 (m, 4H), 7.23-7.00 (m, IH), 6.95 (s, 2H), 

4,87 {t,J = 6,9 Hz, IH), 4,31 (d, J - 6.9 Hz, 2H), 3.64 (s, 3H}, 1.42 (s, 9H). 

[0377] Step 2: To a soiution of 108 (135 mg, 0,332 mmoi) in CH2Ci2 (5 mL) at 0 °C was 

added TFA (0.51 ml, 6.63 mmoi) 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]+. 

[0378] 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: 3H NMR (300 MHz, DMSO-cf6) 6 7.72 (d, J = 8.4 Hz, IH), 7.36-7.26 (m, 4H), 7.03-7,00 

(rn, 2H), 5.81 (5, 2H), 3.13 (s, 3H), 2,27 (s, 3H), 2.09 (s, 3H); ESi m/z 402 [M + Hf. 
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Preparation of l-benzy!-0-{3P5=dimethyiisoxazoJ-4-Yf}-iH-benzo[d}imidazo§e-£-carboKimidamide 
{Example Compound 243) and l-benzyi-6~{3,5~dimethySisQxa2Gl-4»yl)-l/i-benzG[cf]irn!dazo!e-2-
carboxamide {Example Compound 244) 

f 

Pd(PPh3XSj K3C03 
;,4~dU)xmn} H20, 90 X' 

NH4OH, EiOH 

120 X, \h 

NH 

«; acNr™2 Kl1 v-C; 
—«*. I: $ 

HQAc. (L Ih Nv.v^ 

% ' " a^JL* 

EfjC 

VoT 1, !!,K 
Example 243 Example 244 

[0379] Step 1: To a solution of 20 {3:00 g, 10.8 mmoi) in 1,4-dioxane {60 mL) and water {6 

ETIL) was added 3,5-dimethyl-4~{4,4,5,,5-tetramethykL,3,2-dioxabQroian-2-yi)isoxazole {2.90 g, 13.0 

mmoi), tetrakis{triphenylphosphme)pailadium(Q) {624 mg, 0.54 mmoi) and potassium carbonate 

(2.98 g, 21.6 mmo!). The reaction mixture was purged with nitrogen and heated at 90 °C for 18 h. 

The mixture was cooied to room temperature, concentrated and purified by chromatography (silica 

gei, 0-20% ethyl acetate in hexanes) to afford 110 {3.18 g, 99%) as a yeilow soiid: NMR {500 MHz, 

CDCy 8 7.38 (d, J = 8.3 Hz, 2H), 7.34 (t, J = 7.3 Hz, 2H)f 7.28 {t, J = 7.1 Hz, IH), 6.78 {d, /= 7.8 Hz, IH), 

6.55 {dd, J = 1.8, 7.7 Hz, IH), 6.43 (d( J = 1,8 Hz, IH), 435 (s, 2H), 3.88 (s, IH), 3.42 (s, 2H), 2.23 (s, 

3H), 2,11 (s, 3H); ESI m/z 294 [M + Hf. 

[0380] Step 1: To a soiution of 110 {100 mg, 0.34 mmo!) in acetic acid (2 mL) was added 

methyl 2,2,2-trichloroacetimidate (66 mg, 0.38 mmoi) 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 =C to 

afford 111 {110 mg, 77%) as an off-white soiid: XH NMR {300 MHz, DN\SQ-d6) 5 7.93 {dd, J = 0.4, 8.4 

Hz, IH), 7.40-7.25 (m, 4H), 7.19-7.11 (m, 3H), 5.96 (s, 2H), 2.21 (s, 3H), 2,03 (s, 3H); ESi m/z 422 [M + 

Hf. 
[0381] Step 2: To a solution of 111 {100 mg, 0.238 mmoi) in ethanoi (1 ml) was added 

concentrated ammonium hydroxide {1 ml). The reaction mixture was heated at 120 aCfor 1 h. The 

mixture was cooied to room temperature and concentrated. The residue was purified by 

chromatography {siiica gei, 0-100% ethyl acetate in hexanes then to 20% methanol in ethyl acetate) 

followed by reverse phase HPLC on a Polaris Ci8 column eiuting with 10-90% CH3CN. in H20 to afford 

Example Compound 243 {21 mg, 25%) and Example Compound 244 (29 mg, 35%) as an off-white 

143 



soiids. Example Compound 243: :LH NMR (500 MHz, DMSO-d5) 5 7.77 (d, J = 8,3 Hz, 1H)( 7.49 (s, IH), 

7.36 (s, IH), 7,33-7.19 (m, 6H), 6.58 (s, 2H), 6.27 (s, 2H), 2.32 (s, 3H), 2.15 (s, BH); ES! m/z 346 [M + 

H]+; Example Compound 244: NMR (500 MHz, DMSO-o'6) 5 8.38 {s, IH), 7.92 (s, IH), 7.82 (d,./ = 

8.5 Hz, IH), 7.63 (d, J = 1.0 Hz, IH), 7.33-7.28 (m, 5H), 7.27-7.22 (rn, 1H)> 6.02 (s, 2H), 2.35 (s, 3H), 

2.18 (s, 3H); ES! m/z 347 [M + H]+. 

Preparation of l-benzyi"6-(3f5-djmethyiisoxa2ol-4-yi)-/V-{pyndiji-3"Vf)-lH-benzofd]imidazo!-2-
amine (ExarnpSe Compound 248) 

W;/ if -pOCi;j pyndiivS-amiiw^-lsOH'HjO 

0 \ :0i;"C ^| NMF, microwave, ; 30 CC /; ' 

ji ^ 5 ,{3: 
Si 112 Example 248 

[0382] Stepl: A solution of 81 (500 mg, 1.57 mmoi) and phosphorus(V) oxyehloride (2 mL) 

was heated to 100 °C for 17 h. The reaction was concentrated in vacuo and saturated aq. !MaHC03 (5 

mL) and ethyl acetate (20 mL) were added. The ethy! acetate layer was separated, dried over 

NazS04/ filtered and concentrated. The residue was purified by chromatography {siiica gei, 0-3096 

ethyi acetate in hexanes) to afford 112 (415 mgf 78%) as a light brown oil: ES! m/z 338 [M + Hj\ 

[0383] Step 2: A mixture of 112 {20 mg, 0.06 mmo!), pyridin-3-amine (28 mg, 0.30 mmoi) 

and p-TS0H*H20 (22 mg, 0.12 mmoi) in NMP was heated at 190 °C m a microwave reactor for 2 h. 

The mixture was concentrated, and the residue was purified by chromatography (silica gel, 0-100% 

ethy! acetate in hexanes) to afford Example Compound 248 as an light brown oil: ES! m/z 396 [M + 

H]+. 

Preparation of 3-{l-benzyS-lH-benzo[d]imidazoS-6»yl}-4'ethyl~l^l,2f4~tnazo!-5(4/^}-one (Example 
Compound 249) 

JL« O O % Jk* O ethvlisocvanate 
V : ' *" \ ?t xrl, •" >j I ^ '-f St 

4 | J !XIU Eton i j j: * ™F 
N"-N# N ^ 

113 114 

/ O 
\ o H H 3 N NaOH ^ N-\ % ;r ; ; \ ;! MH M ,..-v .;• N_ 1V ^ ,/ 

V? 
^ - I :| H ji ^ n •\ 0 N 

115 Example 249 
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[Q384] Stepl; A soiution of 113 (1,20 g, 4.51 mmoi) and hydrazine monohydrate (3.27 ml, 

67,65 mmoi) in EtOH (20 ml) was heated to refiux for 16 h, The mixture was cooied to rt, the 

precipitate was collected by filtration, the filter cake was dried to afford 114 (1.02 g, 85%) as an off-

white soiid: ]H NMR (300 MHz, DMSOey 6 9.74 (s, IH), 8,54 (s, 1H), 8,07 (s, IH), 7.73-7.67 (m, 2H), 

7.38-7.26 (m, 5H), 5.54 (s, 2H), 4.47 (s, 2H). 

[0385] Step 2: A suspension of 114 {500 mg, 1.88 mmoi) and elhylisocyanate (160 mg, 

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

ethyl acetate, and dried to afford 115 (610 mg, 96%) as a white solid: 1H NMR (300 MHz, DMSO-d5) 5 

10.09 (s, IH), 8.57 (s, IH), 8.14 (s, IH), 7.81-7.79 (m, 2H), 7.72 (d, J - 8.4 Hz, IH), 7.38-7.28 (m, 5H), 

6.47 (t, J = 5.4 Hz, IH), 5,55 (s, 2H), 3.09-3,00 (m, 2H), 1.00 (t, J - 7.2 Hz, 3H), 

[0386] Step 3: A suspension of 115 (337 mg, 1.0 mmoi) in 3 N NaOH (5 ml) was heated to 

reflux for 16 h. The mixture was adjusted to pH 8 by 2 N HCI, and then was extracted with CH2Ci2 (3 x 

50 ml). The combined organic layers were dried over Na2S04, filtered and concentrated. The residue 

was triturated with EtOAc/CH2CI2 to afford Example Compound 249 as an off-white solid: *H NMR 

(300 MHz, DMSO-cfe) 6 11.85 (s, IH), 8.59 (s, IH}, 7.81-7.76 (m, 2H), 7.43 (dd, J = 8.1, 1.5 Hz, IH), 

7.35-7.28 (m, 5H), 5,58 (s, 2H), 3.63 (q, J = 7.2, Hz 2H), 0.98 (t, J - 7.2 Hz, 3H); ESI m/z 320 [M + H]+. 

Table 2: Example Compounds 

Example 
Compound 

Chemical Name Structure 
General 

procedure 

3-benzyl~2-(3.5-

di methyl isoxaz 

ol-4-yi)-9H-
purin-6-arrtine 

cut 
J W 

a HX" 

•C\l 

0 
w 

B-benzyi-S-lB.S-
dimethySisoxa2 

ol-4-yi)-lH-
imidazo[4,5-

b]pyridin-2(3H)-
one 

H 
N. 

IS! 
t N 

% CiH 

j 

No general 
procedure 

Characterization 

H NMR (300 MHz, 

OMSO-ds) 5 8,29 (s, 

IH), 7.36-7,28 (m, 

7H),5.38(s,2H), 

2.73 (s, 3H), 2,51 (s, | 

3H); ESI m/z 321 [M | 

+ Hj+. 

^iT*S^rR'(306"MH"£"' 
DMSO-d6) 6 11.31 
(s, IH), 7.40 (d, J = 
7.B Hz, IH), 7,34-

7.25 (m, 5 H), 7.15 
(df J = 7.S Hz, IH), 

5.G3 (s, 2H), 2.47 (s, 
3H), 2.28 (s, 3H); ESi j 
m/z 321 [M + H]\ 

Purity 
HPLC 
(*) 

96.6 

>99 

L_ 
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Chemical Mame 

l-berrA'i-5-(3,5-

dimethylisoxaz 

ol-4-yl)-iH-

imidazo|[4,5~ 

b]pyrldin-2{3H}~ 

one 

Structure 

wi/. -o 
< 

P3 
ii ! 

Genera! 
procedure 

Characterization 
Purity I 
HPLC 
(*) 

No general j 
procedure 

H~C 

4-{3-benzy!-3H» 

imidazo[4,5-

b]pyridin-6-yl)- ] 

3,5-

dlmethylisoxaz 

oie 

4-(l-benzyl-lH-

irmdazo[4,5-

b]pyridin-6-yl)-

3,5-

dimethyiisoxaz 

oie 

<.J. J V 
^ • JSf 

•<£H* 

\y 

(.)••- m 
N. 

HiC !<v. 
"N" 

r\J 

3-benzyl-5-{3,5- // 

dimethyiisoxaz {* } 

oi-4- | 

yl)benzo[djoxaz 

oi-2(3H)-one 

M,>C: 
'A* 

No general 
procedure 

% t 
O 

H;jC 

>! NMR (300 MHz, 

DMSO-d6) 6 11,76 

(s, IH), 7,44'{d, J = 

7.8 Hz,. 1H), 7.36-

7.28 (m,5H), 7.11 
J = 7.8 Hz, IH), 

5,05 (s, 2H), 2.49 (s, 

3H), 2.32 (s, 3H); ES! 

m/z 321 [M + Hf. 

! 
- 4-

H NMR (300 MHz, 

CDCirs) 6 8.62 (s, 

IH), 8.36 (br s, IH), 

7.65 (sr IH), 7.45 (s, 

5H), 5.96. {s, 2H), 

2.34 (s, 3H), 2.17 .(s, 

3H); ESS m/z 305 [M 
+ H}\ 

NMR (300 MHz, 

CDCU) 6 8.62 (s, 

1H), 8.36 {br s, IH), 

7.65 (s, IH), 7.45 (s, 

5H), 5.96 (S/2H), 

2.34 (s, 3H), 2.17 (s, 

3H); ESI m/z 305 [M 
+ H]+. 

DMSO-d6) 6 7.47-

7.42 (m, 3H), 7,40-

7.34 (m, 2H), 7.34-

7.28 (mf 1H), 7.23 

(d, J ^ 1.6 Hz, IH), 

7.12 (dd, J = 8.2 Hz, 

7.7 Hz, IH), 5.07 (s, 

2H), 2.33 (s, 3H), 

2.15 (s/3H); ESI m/z 

321 [M + Hj+ 

.1. 

>99 

>99 

>99 

>99 
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Example 
Compound 

Chemical Name j Structure 
j General 
ji procedure 

11 

12 

13 

14 

l-benzyi-7-(3,5-

dimethyiisoxaz 

o!-4-

ytyquinoxaiirv 

2(lH)-one 

l-benzy!-7-(3,5-

dimethylisoxaz 

dihydroquinazo 

Iln-2(lH)-one 

4-(i-benzyl-2-

m ethyl-IH-
imjdazo[4,5-

b]pyrtdin~6-yi)-

3,5-

dimethylisoxaz 

oie 

4-{i-

{cyciopropylme 

thyi)-2-methyl-

4-nitro-lH-

benzo[d]imidaz 

ol-6-yi)-3,5-

dimethylisoxaz 

oie 

MsC. 

a J 
j ! /M 

CH: 

c>- 1 
H-*£L 

UN, 

Y---K 

s' "NV^V-r 
C:;HV 

N^: m, 
a 

H3C 

r %..y 
r . | >-CH 

/S^,. 

,;SJ C1I-. 

O"' O-

Characterization 

No general 
procedure 

No general 
procedure 

CDCU) 5 B.43 (s, 

IH), 7.94 (d, j - 8.2 

Hz, IH}, 7.35-732 

(m, 2H), 7.29-7.27 

(m, IH), 7.21-7.18 

(m, 3H), 7.04 {s, IH), 

5.51 (s, 2H), 2.16 (s, 

3H), 2.02 (s, 3H); ESI 

m/z 332. [IV! + H]\ 

"TH NMR (500^7 
DMSO-d6) 5 7.34-

7.21 (m, 7H), 6.90 

(dd, J = 7.5,1,0 Hz.. 
IH), 6.58 (d, J = 1.0 

Hz, IH), 5.09 (s, 2H), 

4.43 {s, 2H), 2.06 {s, 

3H), 1,89 (5, 3H); 

MM m/z 334 [M + 

Hf. 

*H NMR (500 MHz, 

CD3OD) 6 8.32 (d, J 

= 1.0 Hz, IH), 7.78 
{d, J = 1.0 Hz, IH), 

7.36-7.29 (m, 3H), 

7.20-7.17 (rn, 2H), 

5.56 (s, 2H), 2,69 (s, 

3H), 2.36 {s, 3H), 

2.18 {s, 3H); ESI m/z 
319 [M + H]+. 

^HN^(i50M^' 

CD5OD) 5 8.03 (d, J 

~ 1.5 Hz, IH), 7.93 

(d, J ~ 1.5 Hz, IH), 
4.27 (d, j = 7.0 Hz, 

2H), 2.75 (s, 3H), 

2.46 {$, 3H), 2.30 (s, 

3H), 1.38-1.28 (rn, 

IH), 0,65-0,60 (m, 

2H}, 0.5-1-0.46 (m, 

2H). ESi m/z 327 [M 
+ H]+ 

Purity 
HPLC 
{%} 

>99 

>99 

>99 

97.3 
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Example 
Compound 

Chemica! Name 

15 

16 

17 

18 

l-berszyl-6-(3,5-

dimethy}isoxa2 

o!-4-yl)-4-nitro-

j 1H-

| benzo[d]imitiaz 

f: ol-2{3H)--one 

4-3mino-l-

beruyl-6-{3.,5-

dimethylisoxaz 

oi-4-yf)-lH" 

behzo[d]imidaz 

oi-2(3H}-one 

Structure 

O 

m • V 

„ / | [j O 

? . H 
-o-N-o 

Genera! 
procedure 

| Purity 
Characterization :l HPLC 

{%] 

*r\ *LJ "'S.-J* 
1.N:'•_& 

o-<:' ii -f 

r-r 
NH, 

i ! 
I 

l-benzyl-6-.{3,5- j 

dlmethyiisoxaz 

ol-4-yi)-2-

ethoxy-lH-

benzo[d]imidaz 

o!-4-amiriS 

/ V/ 
; i >~o 

V-CH, 

Wh 

No.genera! 
procedure; 

:«S„ 

% 
t 

ii :C 

r- r: 

l-bervzyl"S-{3,5-

dlmethyiisoxaz 

oi-4-yi)-N-ethyi-

4-nitro-lH-

benzo[d]imida2 

ol-2-amine 

V, ;! 1-NH 
x—CI 1 

-o' o 

I 'SH NMR {300 IVIHz, 

DMSO-de) 5 12.11 

(s, lH),7.72(d,J = 

1.5 Hz, IH), 7,50 (d, 

J = 1.5 Hz, IH), 7.42-

7.28 {m, 5H}; 5.13 
(s, 2H), 2.35 (s, 3H), 
2.15 {s, 3H); ESI m/z 

355 [M + H]". 

^ NMR (500 MHz, 

DMSO-de) 6 10.44 

{5, IH}, 7.3G-7.25 

(m, SH). 6.28 (s, 2H), 

5.04 {s, 2H), 4.95 (s, 

2H), 2.28 {s, 3H), 

2.10 {s, 3H); ES! m/z 
335 [M + H]+. 

T7NMR(300MHzT 
CDGI3) 5 7.35-7.20 

(m, 5H), 6.33 (d, J = 

1.5 Hz, IH), 6.30 (d, 

J = 1.5 Hz, IH), 5/13 

(5, 2H), 4.68 {q,J = 

6.9 Hzf 2H}, 4.30 

{br.s, 2H), 2,30 (s, 

3H), 2.16 (s, 3H); 

1.49 {t, J = 7.2 Hz, 

3H); ESI m/z 363 [M 
+ H]\ 

'"^H'N'iviR {iHo^^r" 
CDCia) 6 7.84 (d, J = 

1.5 Hz, IH), 7.42-

7.35 (m, 3H), 7.16-

7.13 (m, 2H), 7.03 

(d, J = 1.5 Hz, IH), 

1 5.15 (5, 2H),4.29(t, 
[ j = 5,4 Hz, IH), 3.78-

| 3.69 (m, 2H)f 2.36 

j; {s, 3H), 2,21 (s, 3H), 

.1.27 (t, J = 7.5 Hz, 

3H); ESi m/2 392 [M 
+ H]+. 

98,5 

98,6 

99 

99 
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j Example 
j Compound Chemical Mams Structure 

l-benzyl-6-(3,5-

dimethylisoxaz 

oi-4-yl)-N2-

ethyl-lH-

benzo[d]imidaz 

oie-2,4-diamine 

methyl 1-

benzyl-6-(3,5-

dimethyiisoxaz 
ol-4-yi)-2-oxo 

2f3-dihydro-lH-

benzo[d]imidaz 

oie--4-

carboxylale 

• # 
CBv 

H3C A >"»*» 
\ 
N H2 

^—CH, 

General i: 
procedure j. 

W:-- •••••% 

•CH:. 

4-
; l-benzyl-6-{3,5- :i 

; dirnethyHsoxaz i 
; ol-4-y!)-2-oxo~ 

; 2,3-dihydro-lH-

i benzQ[d]imidaz 

oie-4-
: csrboxamide 

4-

(aminomethyij-

ij l-benzyl-6-(3,5-

; dimethyiisoxaz 

o!-4-yl)-lH-

bertzo[d]imidaz 

ol-2{3H)~one 

.H,N sa 

\ 
N-

J:£ 
biu 

VNH, 

Characterization 

^HTKXRISOOMHZ, 
DMSO-ds) 6 7.34-

7.20 {m, 5H), 6.52 
(t, J = 5,4 Hz, IH), 

5.30 (d, J = 1.5 Hz, 

1H), 6.21 (d,J-1.5 

Hz, IH), 5.19 (s, 2H), 

4.83 (s, 2H), 3.47-

3.38(m, 2H), 2.28 

(s, 3H), 2.11 (s, 3H), 
1.22 (tf J = 7.2 Hz, 

BH); ESI m/z 362 [M 

+ Hf. 

'^NWiSOOMHzT 
CDaQD) 5 7,54 {d, J 

» 1.5 Hz, IH}, 7.37-

| 7.24 (m, 5H), 7.07 
| (d, J = 1.5 Hz, 1H}( 

| 5.14 (s, 2H)( 3.97 (s, 

3H), 2,27 (s, 3H), 

2.09 (s, 3H); ESI m/z 

378 [M + H]+, 

Parity 
HPLC 
{%) 

96,8 I 

>99 

lH NMR {500 EVfHz/ 

CDaOD) S 7.41 (d, J 

= 1.3 Hz, IH), 7.37-

7.24 (mr 5H), 7.00 

(d, J = 1.4 Hz, IH), 

5.13 (s, 2H), 2.28 {s, 

3H), 2.11 (s, 3H); ESi 
m/z 363 [M + H]+. 

H NMR (500 MHz, 

CD3OD) 5 7.37-7.23 

(m, 5H), 6.99 (d, J = 

1.4 Hz, IH}, 6.77 (d, 

J = 1.4 Hz, IH}, 510 

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

| 2.27 {s, 3'H)( 2.10 (s, 

| 3H); ESi m/z 34S [M 

1 + Hi*. 

98.3 

93.9 
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Enampie 
Compound 

23 

24 

25 

5-{3,5-
| dimelhyiisoxaz 

oM-yl)-N-
t phenyl-iK-
}': pyrrolo[3,2-
1; b]pyrldin-3~ 

amine 

N-

6-(3,5-
dimethylisoxaz 
oi-4-y!)-l-(4-

fluorobenzy!)-3-
methyi-lH-

pyrazoio[4,3-
b]pyridine 4-

oxide 

6-{3f5-
; dimethylisoxaz-

o!-4-y!}-l-(4-
fiucrobenzyl)--3-

methyl-lH-
pyrazoio[4,3-

b}pyridin-5{4H}-
one 

. - jj 

^ c 
O-

r if " 
4. iUN 

^ r t.. n m 

& 

M 

Characterisation 

RISOOM 
DMSO-dg) 5 11-.1 {d, ij 
J " 1.8 Hz, IH), 7.82 
(d, J = 8,4 Hz, IH), 
7.61 (d, J - 2.7 Hz, 
IH), 7,43 (s, IH), 

7.25 (d, J = 8.4 Hz, 
IH), 7.09 {d, J = 8.4 
Hz, IH), 7.07 (d, J =. 
7.2. Hz, IH), 6.85 (d, 
j = 7.5 Hz, 2H), 6.60 
(t, J - 7.2 Hz, IH), 

2.48 (s, 3H), 2.29 (s, 
3H); ESI M5 m/z 305 j; 

[M + Hi". 

>99 

lH NMR (300 MHz, 
DMSO-ds) 6 8.2.1 {d, 
j = O.S Hz, 1H), 7.83 
(d, J - 0.9 Hz, IH), 
7.40 -7.35 (m, 2H), 
7.20-7.14 {m, 2H}, 

5.59 {s, 2'H), 2.69 (s, 
3H), 2.45 (s, 3H), 

2.27 (s, 3H): ES! MS 
m/z 353 [M + H]+. 

^NMR(300MHT 
DMSO-dfi) 6 12.0 (s, 
IH), 8.07 (s, IH}, 
7.36-7.31 (m, 2H), 
7.19-7.13 (rrt, 2H), 

5,45 (s, 2H), 2.30 {s, 
6H)„ 2.14 (s, 3H); ESI 

MS m/z 353 [M + 
H]+. 

>99 

96.2 

J 
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Example 
Compound 

Chemieai Name Structure 
General 

procedure 
Characterization 

Purity 
HPLC 
{%} 

26 

4-(3-benzyl-3H-

imidazo[4,5-

bJpyridin-5-yl)-

3,5-

dimethylisoxaz 

oie 

T ̂  

1/ 
Ncs genem: 
procedijr;? 

rH NMR (300 MHz, 

DMSO-dfi) 5 8.67 (s, 

IH), 8.17 {d, J-8.1 

Hz, IH), 7.44 (d, J = 

8.1 Hz, IH), 7.36 

7.27 (rn.. 5H), 5.52 ; 

(s, 2H), 2.54 (s, 3H), 

2.34 (s, 3H); ESI m/z : 

305 [M + HJ"\ 

98 

27 

6-(3,5-
: dimethylisoxaz 

ol 4-yi ) -'.l-(4-

:: fluorobenzyl)-

1H-
• benzo[d]imidaz 

oM-amine 

m I^L./ " : 
NH2 

C 

' XH NMR (300 MHz, 

DMSO-dfi) 5 8.23 (s, 
IH), 7.42 (dd,J = 

8.0, 6.0 Hz, 2H), 

7.17 (dd, J = 9.0, 9.0 

: Hz, 2H), 6.62 (s, IH), 

6.32 (s, IH), 5.40 (s, 

4H), 2.33 (s, 3H), 

2.16 (s, 3H); ESi m/z 

337 [M + H]+, 

; >99 

28 

6-(3,5-
: dimethylisoxaz 

o!-4-yl)~.I-{4-

fiuorobenzyi)-

N-methyl-lH-

benzo[d]imidaz 

o!-4-aniine 

H,C-^ 

No general # 
procedure 

NMR (500 MHz, 

DMSO-d6) 6 8.2.2 (sf 

IH), 7.43 (dd, J = 

8.8, 5.5 Hz, 2H), 
7.16 {dd, j - 8.8, 5.5 

Hz, 2H), 6.65 (d, J = 

1.0 Hz, IH), 6.09 (d, 
j = 1.0 Hz, IH), 5.85 

{q, J - 5.0 Hz, IH), 

5.41 {s, 2H), 2.83 (d, 
J = 5.5 Hz, 3H), 2.35 

(s, 3H), 2.17 (s( 3H); 

ES! m/z 351 [M + H]+ 

; >99 

152. 



Example . ss 
. Chemical Name 

Compound 

30 

31 

Structure 

6 -{3,5- j] 
dimethylisoxaz • . * 

ol-4-yl)-l-{4-

fiuoroberj2yi)-

M.N-dimethvi-

1H-

benzofd]imidaz 

oi-4-amine 

C% 
. ,.1: 

•' \ --V-v 

• I :i > 
-H3C 

H,C'^V-CH5 

3,5-dimethyi~4-

(1-{1-

phenyiethyl)-

lH-imidazo[4/5-

b]pyridin-6-

yi)isoxazoie 

•O-f®'" V-.N < 

32 

4-{l-benzy!-lH-

imidazo[4,5-

cjpyridirt-6 yi}-

3,5-

dimethylisoxaz 

oie 

l-benzyl-6-(3,5-

dimethyfisoxaz 

oi-4-y!)-lH-

irnid2Zo!4,5-

c]pyridine 5-

oxide 

>i | J' 

1 H3C To 1"N 

f 1 
s 
N. 

<N 

n3c. 

f 
N 

0 

CH;; 

Genera! 
procedure 

No general 
procedure 

Characterization 

*H NMR (500 MHz, 

DMSO-d„) 6 8.28 (s, 
IH), 7.41 (dd, j = 

8.5, 5.5 Hz, 2.H), 

7.17 fdd, j - 9.0( 9.0 

Hz, 2H), 6.85 (d, J = 

1.0 Hz, IH), 6.25 (d, 
J = 1.0 Hz, IH), 5.43 

(s, 2H), 3.18 (s, 6H), 

2.35 (s, 3H), 2.18 (s, 

3H); ESi m/z 365 [IV! 

•Purity 
HPLC 
(%} 

98.1 

+ H]+. 

No genera! 
procedure 

No genera! 
procedure 

*H NMR (500 MHz,. 

CD3OD) 6 8-76 {<;, 
IH), 8.36 (d, J = 2.0 

'Hz, IH), 7.65 (d, J » 

2.5 Hz, IH), 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/z 

319 [M + Hf. 

nH^MR]500"MHzr 
CD3OD) 6 9.00 (d, J 

= 1.0 Hz, IH), 8.05 

{$, IH), 7.48 (d, J = 

1.0 Hz, IH), 7.40-

7.30 (m, 5H). 5.5S 

(s, 2H), 2.40 (s, 3H), 

2,25 (s, 3H); ESi m/z 

305 [M + hf. 

98,6 

98.6 

No general 
procedure 

H NMR (500 MHz, 

CDgOD) 6 8.92 (s, 

IH), 8.61 (s, IH), 

7.67 (s, IH), 7.45-

7.25 (m, 5H), 6.57 

{s, 2H), 2.28 (s, 3H), 

2.17 {s, 3H); ESi m/z 

321 [M + Hj\ 

98.7 

153 



Example 
Compound 

33 

34 

35 

36 

Chemicai Name I 

l-benzyl-6-(3,5-
dimethyiiscxaz 

imidazoE'4,5-
cJpyridin-4-

amine 

4-(l-benzy!-3-
bromo-'lH-
pyrroio[3f2-

b]pyndln-5-y!)» 
3,5-

dimethyiisoxa2 

^ l-benzy!-6 (3,5-
dimethylisoxaz 

oi-4-y!)-lH-
pyrro!o{3,2-

b]pyr1dine-3-
carbaidehyde 

l~(l~benzyi-6-
. (3,5-

j dimethylisoxaz 
oM-yl)-lH-
pyrroio[3,2-
b]pyridin-3-
yijethanone 

Characterization 

iT:NM¥(5^MHz, 
CD3OD) 6 8.21 {s, 
IH}., 7,42-7.25 (n% 
5H), 6,70 {s, IH), 

5.46 (s, 2H), 2.39 (s, 
3H), 2.24 {s, 3H); ESi 
m/z 320 [M 4 H]+. 

H"NiV1RT50oXlHz7 . 
CD3OD) 5 8.33 {d,J | 
- 1.5 Hz, IH}, 7.86 j 
(s, IH), 7.80 (d, J = 
2.0 Hz, IH), 7.34-
7.24 {m, 5H), 5.48 j 
s,2H),2.35(s,.3H), j 
2.17 .{s, 3H); ESI MS 
m/z 382 [M + Hf. 

H NMR {3ixrMHz7 
DMSO-dei 6 10.2 (s, 
IH), 8.73 {s, IN), 

8,53 (d, J = 1.8 Hz, 
IH), 8.11 (d, i - 1.3 
Hz, 1H), 7.44-7.30 

(m, SH), 5.59 (s, 2H), 
2.40 (s, 3H), 2.21 (s, 
3H); ESI MS m/z 332 

[M + Hj" 

H NMR (300 MHz, 
CDC!,) 5 8.59 {d, J = 
1.5 Hz, IH), 8.2.2 (s, 
IH), 7.45 (d, J = 1.8 
Hz, IH), 7.40-7.36 
(m, 3H), 7.21-7.18 

(m, 2H), 5.40 (s, 2H), 
2.89 (s, 3 H), 2.34 (s, 
3H), 2.17 (s, 3H); ES! 

MS m/z 346 [M + 
Hf. 

Purity | 
HPLC | 
{%) 

96.9 

>99 

>99 

>99 

154 



i Example 
Compound 

37 

39 

40 

Chemical Name I Structure Genera! 
procedure 

l-benzyl-6-(3,5-

dimethyiisoxaz 

pyrrolo[3.2-

b]pyridtn-5-yi 

formate 

W ..N N -< 

o* 

4-((6-(3,5-

dimethylisoxaz 

ol-4-y.!)-2-

methyi-lH-

imida2o[4,5-

b]pyridin-l-

yf)mefhyl)benza 

mide 

4-{l-benzyi-3-
nitro-lH-

pyrroio[3,2-

b]pyridin-6-yl}-

3,5-

dimethyiisoxaz 

oie 

b]pyridin-6-

yi)isoxazole 

No genera! 
procedure 

O 

2N'" T 
•Ac-s 

H?N 

fc « U Mi 

f Vv.., .. 
""'V cor r* 

O=--H': "" 

yrW: 

No general 
procedure 

No genera! 
procedure 

3,5-dimethyl-4-

{3-{4-

(trifiuoromethyi \ . ;Nr 

)benzyl)-3H-

i imldazo[4,5-

#-^r -f 
r 

2c2 
€11* A 

V 

Characterization 

ltiNMR (300 MHz, 

CDCy 6 9.90 (s, 

IH), 7,52. (s, IH}, 

7,43-7.41 (m, 3H}( 

7.28 (s, IH), 7.22-

7.18 (m,3H},5.31 

(s, 2H), 2.22 (s,3H}, 

2.10 (s, 3H); ES! MS 

m/z 348 [M 4 Hf. 

Punty i 
HPLC 
{%} 

>99 

H NMR {300 MHz, 
DMSO-ds) 5 8.35 (d, 
J = 1.8 Hz, IH), 7.99 

{df J = 2.1 Hz, IH), 

7.94 (br.s, IH), 7,83 
(d, J = 8.4 Hz, 2H), 

7.37 (br.s, IH}, 7.27 
(d, j = 8.4 Hz, 2H), 

5.61 (5, 2H), 2.60 (st 

3H), 2,39 (s, 3H}, 

2.21 (s, 3H); ESi m/z 

362 [M + Hf. 

Hl?Mir{300l^H"z," 

CDGi3) § 8,74 (s, IH), 

8.47 (s, IH), 7.56 (s, 

IH), 7.45-7.42 {m, 

3H), 7.2.7-7.26 (m, 

2H), 5.47 (s, 2H). 

| 2.35 {s, 3H), 2,17 (s, 

j 3H); ESI MS m/z 349 

[M + Hf. 

>99 

>99 

H NMR (300 MHz, 

CDC13) 5 8.33 (d, J -

2.1 Hz, IH), 8.15 (s, 
IH), 8.00 (df J = 2.1 

Hz,. IH), 7.64 (d, J = 

8.1 Hz, 2H), 7.45 (d, 

J - 8.1 Hz, 2H), 5.58 

(s, 2H), 2.44 [s, 3H), 

2.30 (s, 3H); MM 

m/z 373 [M + Hf 

98.3 

155 



Example 
Compound Chemical Nam& 

43 

44 

3.5-dimethyi-4-
(l-{4-

(trifluoromethyi 
)faenzyl)-lH-
imidazo[4,5-
bjpyridin-6-
yi)isoxa2oie 

4-(3-{4-
chEorobenzyl}-

3H-imidazo[4,5-
b]pyridin-6-yl)-

3,5-
dimethyiisoxaz 

oie 

4-(l-{4-
chiorobenzyl)-

lH-lmid3zo[4,5-
b] py ridin-6-y! )-

3,5-
dimethyllsoxaz 

oie 

Structure Genera! 
[ procedure 
| 

4-(3-(4-
I fiuorobenzyl}-
i 3H-imidazo[4,5 ; : 

b]pyridin--6-yi)- j 
3,5- | 

dimethylisoxaz 
oie 

H,C 

"iSf €3 T r5 N' 

Ci 

5 
OrJ's 

:B3C o 
K 

<- T| I A. 

C -4 
F 

L„ 

a 

Purity 
Characterization HPLC 

{%} 

| *H NMR (300 MHz, 
CDC!:,) 5 8.48 (d, J = : 

2.1 Hz, 1H), 8.29 (s, 
1H), 7.66 (d,J = 8.1 
Hz, 2H), 7.34-7.30 98.9 

(m, 3H), 5.50 (s, 2H), ; 
2.33 (s, 3H), 2.16 {s, 
3H}; MM m/z 373 

[M + Hf 

5H NMR (300 MHz, : J" 

CDCia) 6 8.32 (d, J - '] 
[ 2.1 Hz, 1H}; 8.11 (s, 1 

IH), 7.98 (d, J = 2,11 
Hz, IH}, 7.37-7.27 >99 

(m, 4H), 5.48 (s, 2H), 
: 2.44 (s, 3H), 2.29 {s, j 

3H); MM m/z 339 ! 
(M + Hf. 

| AH NMR (300 MHz, 
CDC!rj} 5 8,47 (d, J = 
2.1 Hz, IH), 8.25 (s, 
IH), 7.37 (d,J = 8.7 
Hz, 2H), 7.32 (d, J = 
2.1 Hz, IH), 7.16 (d, 
J. = 8.7 Hz, 2H), 5,39 
(s, 2HJ, 2.35 (5, 3H), 

2.18 (s, 3H); MM 
m/z 339 [M + H? 

>99 

1H NMR (300 MHz, 
CDCI3) 6 S.33 (d,J = 
.2,1 Hz, IH), 8.10 {s, 
IH), 7.98 (d, J = 2.1 
Hz, IH), 7.38-7.33 
Em, 2H), 7.09-7.03 

(m, 2H), 5.48 (sf 2H), 
2.44 (s, 3H), 2.30 (s, 
3H); MM m/z 323 

[M + HJ+ 

>99 

156 



Example 
Compound 

45 

46 

Chemical .Name I 

4-(l-{4-
fluorobenzyl)-

Structure 

!H-imid3zo[4,5- j S 
b]pyridin-6-yi)--

3,5-
diroethylisoxaz 

oie 

3,5-dimethyM 
{3"(pyridin-2-
y! m ethy l)-3 H-
imidazo[4,5-
b]pyridin-6-
y!)isoxazoie 

^ jsr 

General 
procedure 

N ii 

-o 

Characterization 

'':yhrNM"Rl?oFMHz7 
CDCIs) 5 8.47.(d, J = 
2.1 Hz, IH), 8.25 (s. 
IH), 7.34 (d.. J = 2.1 
.Hz, 1H), 7.24-7.19 
(m, 2H), 7.09 (t,J-
8.7 Hz, 2H)i 5.38 (s, 

2H), 2.35 (s, 3H), 
2.18 (S, 3H}; MM 
m/z 323 {M + H]+ 

"^NMR(3tilv1Hzr 
CDCIs) 5 8.62-8.59 

(m, IH), 8.33 (s, IH), 
8.3-1 (d, J = 2.1 Hz, 
IH), 7.98 (d,J = 2.1 
Hz, IH), 7.71-7.65 
(m, IH), 733-7.23 

(m, 2H), 5.63 (s, 2H), 
2.43 (s, 3H}, 2.29 (s, 
3H); MM m/z 306 

[M + H]+ 

157 



Example 
Compound 

Chemical Mame 

47 

48 

49 

Genera! 
procedure? 

3,5-dimethyi-4-

(l-fpyridin-2-

y!methy!)-lH-

imidazo[4,5-

bjpyrkiin-Cv-

y!)isoxazo!e 

4-{l-{4-

fluorobenzyi)-

lH-pyrro!o[3,2-

bJpyridin-6-yf)-

3,5-

dsmethylisoxaz 

oie 

m. 
N. S):: rv 
„i lsJU 

4-(l-{4-

fluorobenzyl)-

lH-pyrrolo[2,3-

b]pyridin-S-yi)--

3,5-

dimethyiisoxaz 

oie 

A: using 6-
.bromo-3.W-
pyrrolo[3,2 
-b) pyridine 
as starting 
materia! 

A: using 6 -
bromo-lW-
pyrrolo[2,3 
-ijjpyridine 

starting 
materia! 

Characterization 

TH"NMR (300 MH£ 

CDC!3) 5 8.62-8.59 

(m, IH), 8.46 (d, J = 

2.1 Hz, 1H), 8.34 (s, 

IH), 7.72-7.66 {m, 

IH}, 7.53 {d, J = 2.1 

Hz.. IH), 7.31-7.27 
(m, IH), 7.13 (d, J = 

7.S Hz, IH), 5.51 (s, 

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

2.22 {s, 3H);MM 

m/z 306 [M + H]+ 

] CD3OD) 6-8.26 (d,J 

= 1.8 Hz, IH), 7.78 
(dd, J = 0.9, 1.8 Hz, 

IH), 7.75 (d, J = 3,3 

Hz, IH), 7,29-7.24 

{m, 2H), 7.08-7.02 

{m, 2H), 6,70 (dd, J -

0.6, 3.3 Hz, IH), 

5.47 (s, 2H), 2.36 {s, 

3H),.2.19(s,3H);ESi 

MS m/z 322 [M + 

Hf. 

i HNJVmlfflMHz, 

CD3OD) 6 8.04 (d, J 
= 8.1 Hz, IH), 7.46 

(d, J - 3.6 Hz, IH), 

7.26-7.21 (rn, 3H), 

7.04-6.98 (m, 2H), 

6.55 {d, J = 3,6 Hz, 

IH), 5.50 (s, 2H), 

2.53 (5, 3H), 2.37 (s, 

3H); ES! MS m/z 322 
[M + H]\ 

15S 



I Example 
I Compound 

Chemical ftfsme Structure 
General 

procedure 

4-{5-(4-

fluorobenzyt}-

5 H-pyrrol o(2..3-

bJpyr3zin-3-yi)-

3,5-

dimethyiisoxaz 

oie 

.. 0h 

. yggT 
:i } i -t! \ 
| H,C-

r A- # 
A: using 3-
•bromo-SW-
pyrrolo[2,3 
•-fjjpyr«2hie 
as starting 
material 

Characterization 

TH~NM R {300 M Hz, 

CD30D) 5 8.54 (s, 
lH)r 7.91 (d. J = 3.6 

Hz, IH), 7.35-7.30 

(m, 2H), 7.08-7.02 

(m, 2H), 6.72 {d, J = 

3.6 Hz,. IH), 5.52 (s, 

2H), 2.60 (s, 3H), 

2.42 (s, 3HJ; ESf MS 

m/z 323 [M + H]+. 

Purity 
HPLC 
}%) 

>99 

4-(l-{4-

fSuorobenzyi}-

1H-

pyrazoio[4,3-

b]pyridin-6-yi)-

3,5-

j: dimethylisoxaz 

oie 

;H3C yUN 

6-<3,5-
dimethylisoxaz 

ol-4-yl)-l-(4-

fiuorobenzyi)-

lH-pyrroio(2,3-

b]pyridin-4-

amlne 

A: using. 6-
bromo-lH-
pyrazolo[4, 

3-
b] pyridine; 
as starting 
materia! 

F o 
> 

M : s! <« 

iJ:,N 
*.s#C: 

A: using 6-
bromo-XH-
pyrro!o[?.,3 
-fj]pyridin-
4-amine as 

starting 
materia! 

xti NMR (300 MHz, 

CD3OD) 6 8.50 (d(J 
= 1.8 Hz, IN), 8.28 

(d, J ™ 0.9 Hz, IH), 

8.05 (dd, j = 1.8, 1.2 

Hz, IH},, 7.3&-7.31 

(m, 2H), 7.08-7.02 

(m, 2.H), 5.70 (s., 2H), 

2.42 (s, 3H), 2.25 (s, 

3H); ESi MS m/z 323 
[M + H]\ 

lH NMR (¥00 M I-!?., 
DMSO-dg) d 7.29-

7.24 (in, 3H), 7.15-

7.09 {m, 2.H), 6.55 

(d, J - 3.6 Hz, IH), 

6.35 (s, IH), 6.33 {s, 

2H), 5,33 (s, 2H), 

2.49 (s, 3H), 2.32 (s, 

3H); ESI MS m/z 337 
[M + H}\ 

98.5 

| iH NMR {300 MHz, 

4-(l-(4- j 
A; using 6- CD3OD) 6 8.45 [d, J 

fi{jorobenzy!)-3-
rrt- T. 

0-./ 3 i f " brorno-3- = 1.8 Hz, IH), 7,98 

m ethy 1-1H- A A .. .[ "W" methyi-lH- (d, J = 1.8 Hz, 1H>, 

pyrazo!o[4,3~ pyrazola[4, ^ 7.34-7.29 (m, 2H), 

b.jpyridin-6-yl)- H3C 3- ; 7.08-7.02 {m, 2H)r 

3,5- H' Y ; jbjpyridsiie ; 5.61 (s, 2H), 2.65 (sf 

di;rsethy!isoxaz f-Hv as starting ; 3H), 2.42 (s, 3H), 

oie 
materia! : 2.25 (s, 3H); ESI MS 

m/z 337 [M + Hf. 

>99 

96.7 

159 



I Chemical Name 

55 

56 

57 

l-benzy!-6-(3,5-

dimethyiisoxaz 

oi-4-yl)-.lH-

indazoi-4-amine 

Genera? 
procedure 

B: using 6-
bromo-lH-
;ndai;oi-4-
arninei as 
starting 
material 

Characterization 
Purity I 
HPLC j 
i%) 

l-benzyl~6~(3,5-

dimethyiisoxaz 

ot-4~y!)-2-

. fefs^V 

r"" 
j. benzo[d]iniidaz j 

o!-4-amine 

metbyl-lH- |= fYYV^, 

Wi; 

O "M l-benzyl-6-(3,5-

dimethylisoxaz. 

oi-4-yi)-lH-

pyrrolo[3,2- j t;> H 

b]pyridin-5(4H)-

one 

3-({5-(B#5-
! dimethylisoxaz j 

oi-4-yl)-lH- j 

pyrroM3,2- j 

b]pyridin-3- j >•$ 

yl)am!no)benzo | ̂ 

nitriie 

HA o V(l 
\i A# -NK 

Ii 

M 

H NMR (300 MHz. 

DMSO-ds) 6 8.13 (d, 
J =: 0.6 Hz, IH}, 7.32-

7,23 (in. 5H), 6.70 

[s, lH),6.11(d,J = 
[ 1.2 Hz, IN), 5,97 (s, 

2H), 5.53 {sf 2H), 

2.37 (s, 3H}, 2.19 (s, j 

3H); ESi MS m/z 319 * 
{M + H]\ 

"rH NiV^R (SOOMH^ 

CDCI3) 6 7.34-7.28 

(rn, 3H), 7.09-7.08 
(m, 2H), 6.42 {d, J = 

1.5 Hz, IH), 6.36 (d, 
j = 1.5 Hz, IH), 5,28 

(s, 2H)j 4,42 (br.s, 

2H), 2.60 (s, 3H), 

2.31 (sf 3H), 2.17 (s. 

3H); ESI m/z 333 [M 

+ Hf. 

*H NMR (500 MHz, 
| DMSG-ds) 5 B.15 (d, 

J == 1.5 Hz, IH), 7.83 

(d, J = 3.5 Hz, IH), 

7-64 (s, IH}, 7,34-
7.32 (m, 5H), 6,75 

(d, J = 2.5 Hz, IH), 

5.50 {s, 2H), 2.39 (s, 

3H), 2.20 (s,3H); ESI 
MS m/z 320 [M + 

Hf. 

>99 

99 

>99 

H NMR (300 MHz,. 

DJV!SO-ds) 5 11.5 (s, 

IH), 7.98 (s, 2H), 

7.78 (s, IH), 7.36-

7.25 (m, 2H), 7.11-

7.07 (m, IH), 7.01-

6.99 (m, 2H), 2.46 

(s, 3H), 2.26 .&3H); 

ESI MS m/z 330 [M 
+ H] . 

>99 

160 



Example 
Compound 

58 

58 

60 

61 

Chem sea i Ma me Structure 

4-{l-(4-
• riuorobenzylj-2-

methy!-lH-
imldazo[4.,5-

bjpyridin-6-yl)-
3,5-

dimethylisoxaz 
oie 

Genera! 
procedure 

jC | 
^ •" 

•-Or' 
w I t >-<* 

N 

4-(l-herizyl-2-: 
ethoxy-lH-

irmdazo[4,5-
bjpyridin-G-yi}-

3,5-
dimethylisoxaz 

oie 

Characterization 

"THIMMRTiOQ MHZT" 
DMSO-d6) 5 8.34 (d, 
J = 1.8 Hz,. IH), 7.99 
(d, J = 2.1 Hz, IH), 
7.32-7.26 (m, 2H), 
7.22-7.15 (m, 2H), 

5.53 (s, -2H), 2.61 {s, 
3H}_, 2,40 (s. 3H), 

2.22 (s, 3H); ESI m/z 
337 [M + Hf. 

Purity 
HPLC 
{%) 

98.9 

i r EH 

4-{'(6-(3,5- 5 

dimethyiisoxa2 
ol-4-yl)-2-

methyl-lH- ^ .. 
im!dazo[4,5- .te;/- H.C-

X' V 
b]pyridin-l~ v ! : ... 

yl)methy!}-3,5- j | H,C—4. ]j j 
dimethylisoxaz N N 

*H NMR {300 MHz, 

DMSO-d6} 5 7.75 (rf, 
j = 1.2 Hz, 1H}, 7,38 

- 7.22 (rrs, 5H), 7.18 
(d, J = .1.5 Hz, IH), 

4,99 (s, 2H), 4.34 (q, 

J *7.2 Hz, 21-0, 2.37 
(S, 3H), 2.18 {s, 3H), 

1.42 (t, J 7.2 Hz, 

3H); ESI m/z-349 [M 

+ Hf. 

>99 

oie 

4-(l-(2,4-

dichlorofcenzyi) 
-2-methyi-lH-

| imidazo[4,5-
b]pyridin-6-yi)~ 

3,5-
dlmethylisoxaz 

oie 

P 

'H NMR'{300 MHz, 
DMSO-dg) 5 8.35 {d, 

j s 1.8 Hz, IH), 7,93 

(d, J = 2.1 Hz, IH), 

5.37 {s, 2H), 2.56 (s, 

3H),2.41 (s, 3H), 

2.33 (Sj 3H), 2.23 (s, 

3H), 1.91 (s{ 3H); ESI 

m/z 338 [M + Hf. 

>99 

Ci:~C! 
N. 

ii ,| 

"^NMi]3Q0MHzr 
OMSO-d6) 5 8,36 (d, 
j = 2.1 Hz, IH}, 7.88 
(d,} = 1.8 Hz, iH), 
7,74 (d, J = 2.1 Hz, 
1H)# 7,38 {dd, J = 
8.4, 2.1 Hz, IH}, 

6.77 (d, J - 8.4 Hz, 
IH), 5.61 (s, 2H), 

2.54 (s, 3H), 2.38 {s, 
3H), 2.19 (s, 3H); ESf 

m/z 387 [M + Hj\ 

>99 
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T 
Example 

Compound 

63 

64 

Chemical Nams 

4-(l-(4-
methoxybenzyi) \ 

-2-methyi-lH-

Strueture 
\ General 

procedure 

M imidazo[4,5- ()^ 
b]pyridin-6-yf)- N.x Ii . / 

' I :: ! i pq W.kJ c -

I CH,i 

dimethylisoxaz i H:t(; 

o!e 

441-
(cyctopropylme 

thyl)-2-methyl-

lH-jmida2o[4,5-

b]pyridin-6-y!)-
ct 

dimethylisoxaz 

oie 

yn 

HJC. 

H3C~4 

N-(i-benzyl--6-

{3,5-

dimelhylisoxaz 

ol-4-yf}-2-

methyl-lH-

benzo[d]imidaz 

ol-4-

y!)acetamlde 

Nj'x i 
\V,X-: .: -V-"' "v: 

ji 1) .^>-CH3 

H3C. 

o 

! Purity | 
Characterization I HPIC 

fTH NMR (300 MHz, 

DEViSO-dg) 6 833 (d, 

J :: 1.8 Hz, IH), 7.98 
{d,J = 2.1Hz,lH), 
7.21 (d, J = 8.7 Hz, 

i 2H), 6.90 {d,J = 8.7 

j Hz, 21-1), 5-46 (s, 2HJ, j 

3.71 {s, 3H), 2.61 (s, 

3H), 2.40 (s, 3H), 

2.22 (s, 3H); ESi m/z 

349 [M + H)f. 

JH NMR (300 MHz, 

DMSO-ds)5 8.31(d, 
| J = 2.1 Hz, 1H), 8.05 

(d, J = 2.1 Hz, IH), 

4.17 (d, J" 7.2 Hz, 

2H), 2.65 (s, 3H), 

2.44 {s, 3H), 2.26 {s, 

3H), 1.31-1.18 (m, 

1HJ, 0,54-0.48 (m, 

2H), 0.46-0.41 (rn, 

j 2H); ESI m/z 2.83 [M 

+ Hf. 
, 

H NMR (300 MHz, 

CDCU 5 8.59 (br.s, 
IH}, 8.20 (s, IH), 

7.38-7.31 (m(3H), 

7.09-7.06 (m, 2H), 

6.76 (drJ = 1.2Hz, 

IH), 5.34 (s, 2H), 

2.65 (s, 3H), 2.35 (s, 

3H), 2.31 (s, 3H), 

2.21 (s, 3H); ES! m/z 

375 [M -v H]\ 
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Charactenzatson 

H NMR (BOO MHz; 
CDC{?1) 6 7.71 (br.s, 
IH), 7.39-7.30 {m, 
4H)r 7.12-7,09 (in, 

j 2H), 6.79 (d. i = 1,2 
" Hz, 1M}, 5.33 (s, 2H), 

3.21 (q, J = 7.5'Hz, 
2H}, 2.64 (s, 3H), 

2.35 {s, 3H), 2.20 (s, 
j 3H), 1,42 (t, J = 7.5 

Hz, 3H); APCI m/z 
425 [W+ Hf. 

'•H NMR (300 MHz, 
CDCy 5 7.35-7.30 
{m,3H}, 7.09-7.06 
(m, 2.H), 6.64 (d, J = 
1.2 Hz, IH), 6.53 (s, 
IH}, 5.32 (s, 2H), 

4.03 (s, 3H), 2.56 (s, 
3H), 2.33 (s, 3H), 

2.19 (s, 3H); ESi m/z 
348 [M + Hf. 

H NMR (300 MHz, 
DMSO-dg) 5 7.43-
7.30 {m, 5H), 5.40 
(d. J = 1.5 Hz, IH), j 
6,39 (ci, J = 1.5 Hz, j 97.6 
IH).. 5.58 (s, 2H), 

4.99 (s, 2H), 2.31 (s# 

3H)> 2.13 (s, 3H); ESI 
m/z 336 [M + Hf, 
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Example 
Compound 

Chemical Name Structure 

3>-dimel:hyi-4-
(2-metnyf-I-
{pyridin--3 -

ySmethyi)-lH-
imidazoj4,5-
b]pyridin-6-
yOisoxazoie 

CW 
CH:i 

Gsnerai 
procedure Characterization 

N-x t 
H-{C 

r\J 
_>-:N 

/^CHj 
H" -N 

3^5-dimethyl-4~ 
(2-methyi~l-
flhiophen-2-
yimeihyl}-lH~ 
irnidazo[4,5-
bjpyridin-6-
yi)isoxazole 

4-({6~(3,5-
dimethyHsoxaz 

o!-4-yl}-2-
methyi-iH-

imidazo[4,5-
b]py'ridin-l-

I yl}methyi)benz 
1 onitrlie 

! NVXV«\."N 
' L I . 

* 

H NMR (300 MHz, 
DMSO-d6) 6 8.58 (d, 

I J = 1.8 Hz, IH), 8.51 
(dd, J = 4.7, 1.8 Hz, 
IH), 8.35 {d, J *" 2.1 
Hz, IH}, 8:03 (d, J = 
2.1 Hz, IH), 7.60 (dtf 
J = 8.1, 1.8 Hz, IH), 
7.37 (ddd,J =7.8, 
4.8, 0.6 Hz, iH), 

5.60 (s, 2H), 2,64 (s, 
3H), 2.40 (sf 3H), 

2,21 (s, 3H); ESi m/z 
320 [M + H]+ 

NMR (3()0 MHzf 
DMSO-d6) 5 8.34 {d, 
- 2.1 Hz, IH), 8.11 
(d,.J " 2.1 Hz, IH), 

7.48 (dd, j = 5.1, 1.2 
Hz. IH}, 7.25 (dd, J -

3.1, 1.2 Hz, IH}, 
7,00 (dd, J = 5.1, 3.3 
Hz, IH), 5.75 (s, 2H), 
2.67 (s, 3H), 2,44 (s, 

|; 3H), 2.26 (s, 3H); ESi 
m/z 325 [M + Hf. 

H"NMRl36FMTiz"" 
OMSO-ds) 5 8.36 {d, 
j " 2.1 Hz, IH}, 7.98 
(S, J = 2.1 Hz, 1.H), 
7.83 fd, J = 8.4 Hz, 
2H), 7.36 {d, J = 8.4 

Hz, 2H), 5.67 (s, 2H}, 
| 2.57 (s, 3H), 2.39 (s. 

3H), 2.21 (s, 3H); ESi 
m/z 344 [M + H]\ 

Purity 
HPLC 
{%} 

96.5 

>99 

98.3 
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Example 
Compound 

11 

12 

73 

74 

Chemicai Name 

4-(l-berizyl-iH-

pyrrolo[3,2~ 
b]pyridin-6-yl)-

3,5-

dlmethylisoxaz 

oie 

l"(l-benzyl-6-
{3,5-

dimethylisoxaz 

ot-4-ylJ-lH-

pyrro!o[3,2-

bjpyridin-3-yi)-

N,N-

dimethyimetha 

namine 

i-benzyi-6-{3,5-

dimethylisoxaz. 

oJ-4-yl)-iH-

pyrro!o[2/3-

b] pyridine-

amine 

3,5-dlmethyi-4-

{2-m ethy 1-1-

{pyridin-4-
ylmethylJ-iH-
imidazo[4,5-

b]pyridin-6-

yf)isoxazo!e 

Structure 
General 

procedure 

8: Using 6-
bronio-lW-
pyrrDloi'3,2 
-ft] pyridine 
as starting 
material 

B: using 6-
brornc-li4-
pyrro!oI2f3 
-olpyridin-
4-amine as 

starting 
material 

Characterization 

x H NMR (300 MHz, 
CDCI3} 6 8.36 (d, J = 
1.8 Hz, IH), 7.54 (d, 

J - 2.7 Hz, !H), 7.41 

•(s, IH), 7.36-7.32 

(m, 3H), 7,16-7.13 

(my 2H),6.88-(s, IH}, 

5.3S (s, 2H), 2,33 (s, 

3H), 2.15 (s, 3H); ESI 
MS m/z 304 [fvl + 

H]+. 

lH NMR (300 MHz, 
CDCU) 5 8.34 (d, J = 

1.8 Hz, IH), 830 <s, 

IH), 7.36-7.32 (m, 

4H), 7.21-7.18 {rn, 

2H), 5.39 (s, 2H), 

4.50 (5, 2H), 2.86 (s, 

6H), 2.32 (S, 3H), 

2.16 (s, 3H}; ESi MS 

m/z 361. [M -s- Hf 

H NMR (300 MHz, 

DMSO---<4) 5 731-

7,20 (m, 6H}, 5.55 
(d, J = 3.6 Hz, IH), 

6.35 (s, IH), 6.32 (s, 

2H), 5.35 (s, 2H), 

.2.49 (s, 3H), 2.32 (s, 

3H); ES! MS m/z 319 

[M + Hf; 

'5H'N:MR'{500MHZ:: 

DMSO-ds) 5 3.53 

(dd, J = 3.0, 1.5 Hz, 

2H}; 8.36 (d, J = 2.0 

Hz, IH), 7.96 {d, J = 

2,0 Hz, IH), 7.12 (d, 

j 6.0 Hz, 2H), 5.62 

(S, 2H), 2.57 (s, 3H), 

2.33 (s, 3H), 2.20 (s, 

3H); ESI m/z 320 [M 

+ Hf. 

Purity 
HPLC 
(%) 

>99 

98.3 

>99 

98.9 
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Example 
Compound 

Chemical Name Structure 

{cyciopropyime 

thyi)-6-{3,5-

dimethylisoxaz 

ol-4-y!)~2-

methy!-lH-

benzo[d]imidaz 

oi-4-amine 

H,C 4. ..jj . Lfe.. 
N" ^ '';i 

i 
MB, 

General 
procedure 

3,5-dimethyl-4-

(2-m.eth'yi-l-({5-

methyithiopberc •] [ 

-2-yi)methyi)- „ 
Bit S * 

IS 
H3C-<N 

lH-fmidazo[4,5-

fajpyridin-8-

yljisoxazoie 

4-(l-{(5-

chiorothiophert 

-2-y!)methyl)-2-

methyi-lH-

imidazo[4,5-

b]pyrldin-e-yi)-

3,5-

dimethylisoxaz 

oie 

^ N; 

m 

Characterization 

"*H NMR (500 MHz, 

CD;iOO; 5 6.70 (s., 
IH), 6.44 (d,J = 1.0 

Hz, IH), 4.08 (d, j = 

6.5 Hz, 2H), 2.61 (s, 

3H), 2,40 (s, 3H)y 

2.25 (5, 31-1), 1.30-

1.19 (m, IH), 0.62-

0-53 (rn, 2H), 0.45-

0.40 (m, 2H). ESI 

m/z 2.97 [M + H)\ 

^Hi'^RTioOMHzr 
DMSO-d6) 5 834 {d, 
j = 2.1 Hz, IH}, 8.09 

(d, J = 2.1 Hz, IH), 

7,04 (ci, J = 3.6 Hz, 
IH), 6.66 (dd, J = 

2.1, 1.2 Hz, IH), 

5.65 (s, 2H), 2.66 (s, 

3H), 2.44 {s, 3H), 
2,34 (d, j = 0.6 Hz, 

3H),2,27 (s, 3H); ESI 

m/z 339 [M + Hf. 

>99 

j 98.1 

| "H NMR (300 MHz, 

j DMSO-d6J 6 8.35 (d, 
j J = 2.1 Hz, IH), 8.12 

| (d,J = 2.1Hz, IH), 

7,13 (d, J = 3.6 Hz, 

1HJ, 7.02 (d, J = 3.6 

Hz, 1H), 5.70 (s,2H), 

2.66 (5, 3H). 2.44 (s, 

3H), 2.27 (s,3H); ES! 

m/z 359 (M + Hj+. 

96.3 
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80 

81 

Sample 
Chemical Carrie Compound 

; 5 ({6 (3,5-
'• dimethylisoxaz :j i : 

ol-4-yi)-2-
methyklH-

78 : imid3zo[4,5-
b]pyridm-l- •# 

yl)methyi)thiop. 5: -

hene-2-
carbonilrile 

6-[3,5-
climethylisoxaz 1 , 

• o!-4-yl)-l-(4-
79 ftuorobenzyl)-

lH-imidazo[4,5-
bjpvridine 4-

oxide 

Structure 
General 

procedure 

lwv< 
* ' ! 

CH 

\x H*C* 
Is ,. 

\ .4 J < H, N * f,:-v 
I 
O-

6-(3,5-
dimethylisoxaz 
of-4-yl | F'^#' 

fiuorobenzy!)- j ft v 

lH-imidazo[4,5- j 
b]pyr;din-5-y! 

acetate 

l-benzyi--6-(l,4~ 
| dimethyi-lH-

pyrazoi-5-yl)-2-
methyi-4-nitro-

1H-
benzofdjirridaz 

oie 

4 
N 

3-j 
OH:. -p N 

t w~\. $ > 
H,C---4 j- j: bn, 

Oo-

N: u-;ing 
txcsrnple 59 
as starting 
materia! 

Characterization 

^H^R^00lviH£ 
DMSO-dg) 5 8.36 (d, 
j = 2.0 Hz, IH), 8.11 
{d, J = 2.0 Hz, IH), 
7.87 (d, J = 4.0 Hz, 
IH), 7.31 (d> j =4.0 

Hz, IH), 5.86 (s, 2H}, 
2.6S (s, 3H), 2.43 {s, 
3H-), 2.26 (s, 3H); ESi 
m/z 350 [M+:H]+. 

''THTiiVrR(3d0MH2r 
DMSO-dg) 6 8.28 {s, 
IH), 8.05 {s, IH), 
7.83 (s, IH), 7.49-
7.45 (m, 2H), 7.13-
7.07 (m, 2H), 6.00 

{s, 2H), 2.48 (s, 3H), 
2.32. (s, 3H); ESI MS 
m/z 339 [M + H]* 

fHSW{?OOMHz] 
CDCIa) 6 8.34 (s, 
IH), 8.07 {s, IH), 
7,43-7.38 (m, 2H), 
7.12-7.06 (m, 2H), 

5.46 {s, 2H), 2.31 (s, 
3H), 2.19 (s, 3H), 

2,16 (s, 3H); ESI MS 
m/z 381 [M + H]+ 

HlE'(300Mli' 
I DMSO-d6) 5 8.04 (d, 

j = 1.5 Hz, IH), 7.95 
(d, J = 1.5 Hz, IH), 
7,37-7.29 (m, 4H), 
7.23-7.21 (m, 2H), 
5.6 (5, 2H), 3,69 {s, 
3H)., 2.68 (s, 3H), 

1.93 {s, 3H); ES! m/z 
362 jSVI + H]+. 

Purity 
HPLC 
(%} 

>99 

>99 

>99 

99 
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Example 
Compound 

82 

84 

Chemical Name Structure 

I l-benzyl-6-(l,4-

\ dimethyl-IN-

pyrazol-5-y!)-2-

methyi-lH-

benzoId]imida>: 

oi-4-amine 

€ S- ; H,CX 

w-"": • -"M ft i \ FijC-— 
H" 

NH-,. 

CH 

4-(l-{4-

chiorobenzy!)-

2-methyl-lH-

jmidazof4 

b]pyridin-6-yl)~ ! 

3,5-

dimethylisoxaz 

o!& 

UK- tci^s 
[4,5- : . . § 

Wx ^ \ L h 

4-((6-(3,5-

dimethylisoxaz 

ol-4-y!)--2-

methyl-lH- ; 

imidazoles- f Cll, 
b]pyridin-l- I !<< ^ 

yl)methyf)phen 

ol 

l-benzyl-6-{3,5-

dirnethylisoxaz 

ol-4-y!)-2-

methyi-lH-

benzo[d]imidaz 

oie-4-

carbonitrile 

o 
If 

General 
procedure Characterization 

^NM^(300MHZ7 

DiVtSO-dg) 6 7.36-

7.27 (m, 4H), 7.2.0-

7.17 (rn, 2H), 6.62 
(d, J = 1.2 Hz, IH), 

6.30 (d, J =1.2 Hz, 

IH), 5.40 (s, 2H), 

5.36 (5, 2H), 3.62 (s, 

3H), 2.51 £s, 3H), 

1.89 (s, 3H); ES! m/z 

332 [M + Hf. 

^H'WMTT^OTSHZ" 
DMSO-d6) 5 8.34 (d, 

j = 1.8 Hz, IH), 7.98 

(d, J - 1.8 Hz, IH), 
7.42 (d, j = 8.4 Hz, 

2H), 7.24 (d, J = 8.4 

Hz, 2H), 5.55 (s, 2H), 

2.59 (s, 3H), 2.40 (s, 

3H), 2.22 (s, 3H); ES! 

m/z 353 [M + Hf. 

"''•iT'N^Rl500^Hz7 
DMS0-ds) 5 9.45 (s, 

IH), 8.31 (d, J = 2.0 

Hz, IH), 7.95 {d, J = 

2.0 Hz, IH), 7.09 (d, 
j = 8.5 Hz, 2.H), 6.71 

(ri, J = 8.5 Hz, 2H), 

5.39 (s, 2H), 2.61 (s, 

3H), 2.40 (s, 3H)_. 

2.22 {s, 3H); ESI m/z 

335 [M + Hf. 

Purity 
HPLC 
i%) 

98.4 

>99 

>99 

No general I 
5 

procedure 

"^lvTr{500MHz7 
CD3OD) 6 7.53 (d, J 
= 1.5 Hz, IH), 7.60 

(d, J = 1.5 Hz, IH), 

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); ES! m/z 

343 [M + Hf. 

>99 
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Compound 

86 

88 

Chemical Name 

l-benzy]-6-{3,5-

dimethyiisoxaz 
ol-4-y!)-2-oxo-

2,3-dihydro-lH-

benzo[d]imidaz 

oie-4-

carbonitrile 

Structure 

W*' "1 
sV -•< l! "J 

A 

ji . N -r " 
•¥. <nk 

I 

l-ben2yi-6-(3.5-

dimethylisoxaz 

of-4-yi)-2-

morpholino-lH-

benzoldjimidsz 

of-4-amine. 

"\™/ a? 
>5 r 
\ 

l-benzyl-6-(3,S-

dimethylisoxaz 

oi-4-ylJ-lH-
pyrrolo[3,2-

bjpyridine-3" 

carbonitrile 

sTt 
•NH 

* u 

:i:5 

IJ ^ H 

N 

Genera! 
procedure 

J: using 2-
amino-S-

bromobeinz 
onitfiie 33 

starting 
material 

Characterization 

"H NMR (500 MHz, 

CD3OD) 5 7.38-7.25 

(m, 6H), 7.10 {d, J = 

1.5 Hz., IH), 5,13 (s, 

2H), 2.27 (s, 3H), 

2.09 (s, 3H); ESI m/z 

345 [M •}• H]\ 

"fHNrv1R"{300MH 

CDCI3) 5 7.35-7.27 

(m, 3H), 7.18-7.15 

(m, 2H), 6.36 {s, IH}, 
6.23 (d, J = 0.9 Hz, 

| IH), 5,22 (s. 2H), 

j 4.2.9 (br.s, 2H), 3.83 

(t, J ~ 4.5 Hz, 4H), 

3.25 (br.s, 4H), 2.27 

(s,3H), 2.13 (s, 3H); 

ESI m/z 404 [M + 
H]+. 

No general 
procedure 

SH NMR {300 MHz, 

CDCI3) d S.55 (s, 

IH), 7.98 {s, IH), 

| 7.50 is, IH), 7.41- | 

| 7.40 (m,3H), 7.20- | 

7.15 (m, 2H), 5.42 

(s, 2H), 2.34 (s, 3B), 

2.16 (s, 3H); ESI MS 
m/z 329 [M + H]+. 

Purity I 
HPLC j 

>99 

>99 { 

>99 
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Example 
Compound 

89 

90 

Chemical Name j 

4-(l-benzyf-3-

chforo-lH-
pyrrolo>[3,2-

b]pyridin~6-yl)-

3,5-

dimethylisoxaz 

oie 

4-amino-l-(4-

chlorobenzyl)-

6-{3,5-

dim ethyl isoxaz 

oi-4-yi)-lH-

benzoldjlmldaz 

o!-2(3H)~one 

Structure 

Sfe. \-o -•n a M irrr 
a 

h 
N 

-0 

1(4-

: chlorobenzyl)-

6-{3,5-

dimethyiisoxaz 

oM-yl)-4-nitro~ 

1H-

benzofdjimidaz 

ol-2(3H)-one 

0=( it J 
H. ]; •urn 

\ 

\ V r%. o^rrr 
N " Ns?^ 
-H I. 

o-

4-{l-benzyi-lH- | V %. 
. .. y. 

pyrazolo[4,3-

bjpyridirr-6-yl}- j 

3,5-

| dimethylisoxaz 

oie 

General 
procedure 

Mo genen-l 
procedure j 

Characterization 

J'H NMR (300 MHz, 

CDCI3J d 8.49 (Sj, 

IH), 7.55 {s, IH), 

7.50 (s, IH}, 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]+. 

3H NMR (500 MHz, 

CD30D) 6 7.36 -7,28 
(m, 4H), 6.40 (d, J = 

1.4 Hz, IH}, 6.25 (d, 

j ~ 1.4 Hz, IH), 5.03 

(s, 2H), 2.28 (s, 3H), 

2.12 (s, 3H); HPLC 
>99%, IH = 13.4 min; 

ESI m/z 369 [M + 

I H]+. 
! 
T"1 H NMR (500"MHZ7" 

CD3QD} 5 7.80 (d, J 

= 1.4 Hz, 1H)> 7.40-

7.35 (m, 4H), 7.24 

(ti, J -1.4 Hz, IH), 

5.15 (S, 2H), 2.32 (s, 

3H), 2.15 (s, 3H); 

HPLC 98.7%, tR = 

16,5 min; ESi m/z 
399 [M + H]+. 

"[•f NMR (50C} MHz, 

DM30-d6) 5 8.55 (d, 

| j -1.8 Hz, IH), 8.38 

(d, J = 0.9 Hz, IH), 

8.27 (dd, J = l.S Hz, 

1.0 Hz, IH), 7.32-

7.26 (m, 5H), 5.72 

(s, 2H}, 2.45 (s, 3H), 

2.27 {s, 3H); ESI m/z 

305 IM + Hj-h 

Purity 
HPLC 
{%) 

>99 

>99 

98.7 

98,7 
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Example 
Compound 

93 

94 

95 

Chemical Name j 

.chiorobenzyi}-

j IH-
] pyrazoio[4,3-

| bjpyridrn-6-yi)-

I 3,5-
I dimethylisoxaz 

| oie 

JL—— 

Structure 

ci. 

f *0 
I ,11 
\ 

l-benzyl-2- •\ : 
methyl-6-(l-
methyi-lH-

-X 

-f jl 
pyrazol-5-yl)- "N* - :- -

1H-
: benzo[d]imidaz 

ai-4-amsne 

4-(l-(3,4-
CI. 

J3 
t" 
Wi, 

dkhiorobenzyi) j 

-2-met.hyl-lH-

imidazo[4,5-

bjpyridin-6-yl)-

3,5-

dimethylisoxaz 

oie 

G:.^# h •\ r b 
H "y***VVv* V' 
i I J \ 

General 
procedure 

Characterization 

• H hJM R TS 66 M H >: 7 
CDCI3) 5 8.4S (d, J = 
1.0 Hz, IH}. 8.34 (s, 

IH}, 7.41 (s, IN), 

| 733-730 (m, 2H), 

| 7.19-7.16 (m, 2H), 

| 5.60 (s, 2H), 238 ($,. 

3H), 2.22 (s, 3H); ES! 

m/z 374 |M + H]+. f 

^nmmssr 
DMSO-d6) 6 739 (d, 
j = 1.5 Hz, IH], 733 

ft, 7.0 Hz, 2H), 

7,26 {t, J = 7.0 Hz, 

1.H), 7,16 (d, J = 7.0 
Hz, 2H), 6.76 {d, j = 

1,5 Hz,. IH), 6.44 (d. 
j = 1.5 Hz, IH), 6.22 

fd, J ^ 2.0 Hz, 1H), 
5.41 (s, 2H), 5.36 (s, 

2H}, 3.76 (s, 3H), 

3.31 {s, 3H); ESi m/z 

3.18 fM + H]+, 

"rH NMR(500MHr 

DMSO-d6) 5 S35 {d, 

J = 2.0 Hz, IH), 8.00 

(d, J = 2.0 Hz, IH}, 

7.61 - 7.59 {m, 2H), 
7.13 (dd, J.= 8.5, 2.0 
Hz, IH), 5.56 .(s, 2H), 

2.61 {s, 3H), 2.40 (s, 

3H), 2.22 (s, 3H); ES! 

rn/z 387 [M + H]+. 
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Example 
Compound ; 

6-{3,5~ 

dimethylisoxaz 

o!-4-y!}-2" 

methyl-l-(i-

phenylethyl)-

1H-

benzo[d]imidaz 

oM-amirie 

fX / 
IL.H •grxi 

N'" -|-r 
mu 

2-(azetidin-l-
yi)-l-berszyl-6-

(3,5-

dimethylisoxaz 

of-4-yl}-lH-

feenzojcjllmldaz 
oj-4-amine 

ft 1 -# 
v*-vW v 

3,5-dimethyl-4-

(l-(thiophen-3-

ylmethyl)-lH-

pyrazolo[4,3-
bjpyridin-S-
yf)3soxazoie 

i O s y 
% J 1 'L;*J 

, 1. 

H NMR (300 MHz, 

DMSC5-d5) 6 7.39-

7.28 (in, 5H}, 6.24 

(sf IH), 6,15 (s, IH), 
5,86 (q, J = 6.9 Hz, 

IH), 5.26 (5, 2H), 

2.58 (s, 3H), 2,20 (s, 

3H), 2.02 (s, 3H), 
1.86 (d, J = 6.9 Hz, 

3H); ESI w,/z 34? [M 
•3- H]+. 

DMSQ-d6) 6 7.34-

7.17 (m, 5H), 638 
(d, J = 1.5 Hz, IH), 

6.27 (d, J = 1.5 Hz, 

1H), 5.16 {s, 2H), 

5.02 (s, 2H), 4,08 (t, 
| j ~ 7.5 Hz,4H), 2.34-

2.24 (m, 5H}, 2.12 

(s, 3H); ESi m/z 374 
[M + H]+. 

>99 

H NMR (500 MHz, 

CDG3) 5 8.48 (d, J -

1.7 Hz, IH), 839 (s, 

IH), 7.47 (s, IH}, 

734 -732 {nrt, IH), 

7.23-7.21 (m, IH}, 

6.97 (dd, J " 5.0 Hz, [ 

13 Hz, IH), 5.67 (s, 

2H), 239 (s, 3H), 

2.23 (s, 3H); ESI m/z 
311 [M + H]+. 

>99 
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Example 
Compound 

99 

100 

101 

Chemical Name 

N-{l-benzyi-6-

{3,5-

dimethylisoxaz 

oM-yl}-iH-

pyrrolo[3,2-

bjpyridin-3-

yOacetamide 

l-benzyl-6-(3,5~ 

dimethylisoxaz 

oi-4-yl)-lH-

| pyrrolo[3,2-

blpyridin-3-

amine 

Structure 

"v 

o 
• V 

V-NH 

i-(3;4-

dichlorobenzyi) 

-6(3,5-

dimethylisoxaz 

oi-4-yl)-lH-

imldazo[4,5-

bjpyridin-2(3H)-

one 

ci 

... 
OK I \ 

M N 

General 
procedure 

No gensrai 
procedure 

No general 
procedure 

Characterization 

ITS MR "{300 MHz, 
DM50-d6) d 10.2 (s, 
IH), 832 (d, j = 1,8 

Hz, 1M); 8.23 (s, IH), 

7.97 (d, J ~ 1.8 Hz, 

IH), 7.32-7.25 {m, 

5H), 5.45 (s, 2H), 

2,40 (s, 3H), 2.22 (s, 

3H), 2.12 (s, 3H);ESI 
MS m/z 361 [M + 

H]+. 

T 'H NMR {300 MH^" 

DMSO-d6} d 8.IS {d, 

J ::: 1.8 Hz, IH}, 7.82 
(d, J = 1.8 Hz, IH), 

7337.21 (rn..5H), 

7,06 (s, IH), 5.30 (s, 

2H}, 4.26 (s, 2H}; 

237 (s, 3H)f 2.21 (s, 

3H); ESi MS m/z 319 
[M + H}+. 

MR^^OOTV^ 
DMSO~d6) 5 11.83 

| (s, lH),7.92{d, J = 

1.5 Hz, IH), 7.73 (d, 

J = 2,0 Hz, 1H), 7.61 

(d, J = 8.0 Hz, IH), 

7.53 (d, J = 2.0 Hz, 

IH}, 735 (dd, J = 

8.5, 2.0 Hz, IH), 

5.05 (s, 2H), 2.37 (s, 

3H), 2,19 (s, 3H); ESi 
m/z 389 [M + H]+. 

Purity 
HPLC 
{%} 

96.7 

84.2 

>99 i 
8 
i 
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Example 
Compound 

r 

102 

103 

104 

105 

Chemical Ma me I Structure 

l-{4-
chlorobenzyi}-

6-{3,5~ 
•dimethylisoxaz 

ol-4-yi)-lH-
indazol-4-amine 

6-0,5-
dimethyfisoxaz 
o!-4-y!)-l-(4-

methoxybenzyl} 
-4-nitro-lH-

benzo[d]smldaz 
ol-2(3H}-one 

4-amino-6-(3,5~ 
dimethylisoxaz 
oi-4-yl)-l-{4-

methoxybenzyl) 
-IH-

benzo[d]imidaz 
ol-2{3N)-one 

chiorobenzyi)-
6-(3,5~ 

dimethylisoxaz. 
ol-4-yi)-lH-
imidazoi'4,5-

] b]pyridin--2{3H}-
I one 

cr 

L \ . r% 
K>J. J \ 

V 

KEJ '* 11JL 

s 
& 
ii 

Ji JM 

Hi.j \ 

s>*z/ \ 
;N. 

wV 0 

r ><• 

Genera? 
procedure Characterization 

-1H NMR (500 MHz, 
DMSO-d6} 5 8.14 (d, 
J = 0.8 Hz, IH), 7.38-
7.34 (m,. 2H}, 7.28-
7.24 (m, 2H), 6,69 
(s, IH), 6.12 [d,JS 

1.1 Hz, IH), 5.94 (s, 
2H), 5.53 fs, 2H}, 

2.37 (s, 3H), 2,20 {$, 
3H); ES! m/z 353 [M 

+ H]+. 

Pudty 
HPLC 
{%) 

F""iV H NMR (500 MHz, 
CD30D) 5 7.78 (d, J 

] ~ 1.5 Hz, IH), 7.31 
| {d, J = 8,7 Hz, 2H), 
| 7.23 (d, J = 1.5 Hz, 

IH), 6.30 (d, j ~ 8.7 
Hz, 2H),. 5.09 (s, 2H), 
3.75 (s, 3H), 2.32 (s, 
3H), 2.14 (s,3H); ESI 
m/z 395 [M + H]^. 

] '^H NMR (500 MH^""^ 
CD30D) 5 7,26 {d, J 
= 8.6 Hz, 2H), 6.87 
(d, j ~ 8.6 Hz, 2H)f 

6.39 (d, J = 1.4 Hz, 
IH), 6.26 (dt J .= 1.4 
Hz, IH), 4.97 (s, 2H), 
3.74 (s, 3H), 2.28 (s, 

3H), 2.12 {$, 3H); 
HPLC 93.0%, tR = 
12.2 min; ESI m/z 

365 [M + H]-K 

H NMR (5(30 fvlHz, 
DMSO-d6} 6 11.81 
(s, IH), 7,91 {d, J = 

1.5 Hz, IH), 7,45 (d, 
J = 2.0 Hz, IH), 7.43-

7.39 (m, 4H),5.04 
(s, 2H), 2.35 (s, 3H), 
2.17 (s, 3H); ESI m/z 

355 [M + H]+. 

>99 

>99 

93.0 

>99 
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Example 
Compotmd 

Chemical Name ! Structure 

106 

107 

108 

6-{3,5-

dimethylisoxaz 

oi-4-yl)-l-

(thiophen-2- :l 

y i methyl }~1H-

imidazo[4,5-

b]pyridin-2{3H}-

one 

l-benzyl-6-(3,5-

dimethyiisoxaz 

o!-4-yl)-N-ethyi-

lH-im'idazo[4,5-

b]pyridin-2-

amine 

3,5-dimethyl-4-

(2-methyl-l-(l~ 

phenylethyi)-

IH-imidazoKS-

bjpyridirt-G-

y!)isoxazole 

ii. \ ->:v 

0<1 
H 
1-1 

^ l 
W 

* 
m-\ p 

w 

.0 

*T 

r^: 
L p 

.r-'-Y i 1! J \ 
V 

General 
procedure 

a 

Characterization 

DMSO-dS) 5 11.77 

{s, IH), 7.91 (ri, J = 

2.0 Hz.. IH), 7.57 (df 

J ='2.0 Hz, IH), 7.44 

(dd, J = 5.0, 1.0 Hz, 

IH), 7.26 (ddj = 

3.5, 1.0 Hz, IH), 
6.S7 (dd, j = 5,0, 3.5 

Hz, IH), 5.2.4 (s, 2H), 

2.39 {s, 3H), 2.21 (s, 

3H); ESI m/z 327 [M 
+ H]+. 

No general 
procedure 

*H HMR (500 MHz; 
DMSO-d6) 5 7.95 (d, 
J = 1.5 Hz, IH), 7.37- | 

7.31 (m, 4H), 7.28-

7.23 (m, 3H),5.30 

| (s, 2H}. 3.51-4.53 

I (m, 2H), 2.33 (s,3H), 
' 2.14 (s, 3H), 1.23 (t, 

J = 7,0 Hz, 3H); ESI 

m/z 348 [M 4- H]+. 

^NMFT(SOOMHZT 
DMSO--d6) 6 8.27 (d, 

J - 2.0 Hz, IH), 7.44 
(d, J = 2.0 Hz, IH), 

7.40-7.36 {m,-4H)# 

7.33-7.30 {m, IH), 

6.01 {q, j = 7.0 Hz, 

IH), 2.70 (s, 3H), 

2.26 (s, 3H), 2.06 (s, 
3H), 1.93 {d,J = 7.0 

Hz,.3H); ESI m/z 333 
[M + H]+. 
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~r 
Example 

Compound 
Chemical Name 

l--benzyl-6-{3,5-

dimethyiisoxsz 

oi-4-yl)-N2-

(tetrahydro--2H-

pyran-4-yl)-lH-

benzo[d]imtdaz 

ofe--2,4-diamine 

6-0,5-
dimethyiisoxaz 
ol-4-y!)-4--nitro-

1-(1-

phenyiethyl)-

1H-

benzofdjirrsidaz 

ol-2{3H)-one 

i\l-{.l~benzyl-6-

{3,5-

dimethylisoxaz 

o!-4-yl)-2-oxo-

23-dihydro-lH-

benzo[djimida2 
ol-4-

yljacetamide 

Structure 

'L \ 
I IN -< 

N 

ji 

r 

iN"--rf 
\ 

H 
G'; ^V. 

'W*;^ if ;N 
o-<. J .j \ 

W- - -v 
H ? 

General 
procedure 

Characterisation 

rH NMR (300 MHz, 

DMSO-d6) 5 734-

7.21 (m, 5H), 6.48 
(df J - 7.8 Hz, IH), 

5,23 (d, J = 1.5 Hz, 

IH}, 6.2.1 (d, J = 1.5 

Hz, 1H), 5.23 (s, 2H), 

4.83 {s, 2H), 4,04-

3.96 (m, IH), 3.89 
(dd, j = 11.4, 2.7 Hz, 

2H), 3,42 {Id, J = 

11.4, 2.7 Hz, 2H), 

2.28 (s, 3H), 2.11 {s, 
3H); 1.38 (dd, J = 

123, 2.7 Hz, 2H), 

1.62-1.49 (m, 2H), 

ESi m/z 418 [M + 

H]-h 

rH NfvIR (500 MHz, 

CD30D) 6 7.75 (d, J 

= 13 Hz, IH), 7.44 

(d, J = 7.7 Hz, 2H), 

738 {t, J =7.7 Hz. 

2H), 7.31 {t,J= 7.7 

Hz, IH}, 6.SB (d, J = 

13 Hz, IH), 5.88 (q, 

J - 7.1 Hz, 1H), 2.20 

(s,3H), 2.02 (s, 3H), 

1.91 (d, J = 7.2 Hz, 

3H); ESi m/z 377 [M 

- HJ+. 

AH NMR (300 MHz, 

DMSO-d6) 6 10.78 

(s, IH), 9.8S (s, IH), 

7.60-7.46 {m, 5H), 

7.28 (d, J = 1.2 Hz, 

IH), 7.06 (d, J = 1.2 

Hz, IH), 5.22 (s, 2H), 

2.51 (s, 3H), 2.33 (s, 

| 3H), 2.27 (s, 3H); ES! 
| m/z 377 [M + H]+. 
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Example 
Compound 

ChemscaE Name Structure 
Genera i 

procedure 
Characterization 

Purity 
HPLC 
i%) 

^i-i NMR (500 MHz, 
DMSQ-d6) 5 11.78 = 

(s, IH), 7.87 (d, J = : 

j. \ . 2.0 Hz, IH), 7.44 (d, 

S-{3,5- J - 7.5 Hz, 2H), 7.36 j 

:: dimethylisoxaz • (t, J = 7.5 Hz, 2H), 1 

112 

ol-4-yl)"l-(l-

; phenyiethyl}-

°=i 1 j \ 
flAr . No geriera! 

procedure 

7.29 (t, J - 7.5 Hz, 
IH), 7,09 (d. J = 2,0 >99 

; lH-imida2o[4,5-

. No geriera! 
procedure 

Hz,lH),5.7Z(q,J = 

b]pyrtdm-2(3H)- 7.0 Hz, IH), 2.26 (s, 

one 3H), 2.06 (s, 3H), 

1.84 {d, J - 7.0 Hz, 

3H); ESI m/z 335 [M 
+ H]+. 

*H NMR {500 MHz, 

DMSO-d6) 5 7.90 (d, 

; J \-.~H 
j = 2.0 Hz, IH), 7.40-

S-(3,5- ; J \-.~H 7.28 (m, 6H), 6.8! 

dimethyiisoxaz •Xxb/' % . | (d, J = 2.0 Hz, IH), 

oi-4-y!)-N-ethyl~ • •' 5.84 (q, J - 7.0 Hz, 

113 
1-{1- • •' No gem;r;3i IH), 3.54-3.48 {m, 

>99 113 
phenyiethyl)-

lH-irrsid3zai4,5-

bjpyridin-2-

amine 

• •' procedur;? :: 2H), 2.20 (s, 3H), 

1.99 {s, 3H), 1.83 (d, 
J = 7.0 Hz, 3H), 1-27 

(t,J = 7.0 Hz, 3H); 

ESI m/z 362 [M + 
H]+. 

>99 

VH NMR (500 MHz, 
I CDC33) 5 8.24 (d, J = 

114 

4-(l-faenzyl-6-

(3,5-

dirnethyiisoxa2 

oi"4~yl}-iH-

imida2o[4f5-

bjpyridin-2-

y{)morpho!ine 

0 N-(N I Xf \ Q. 

1 2.0 Hz, IH).. 7.41-
; 7.34 (m,3H), 7.15 

:: {d, J 6.5 Hz, 2H), 

; 7.06 {d, J = 1,0 Hz, 

. IH), 5.26 (s,2H), 

3.83 (t, J - 4,5 Hz, 

4H), 3.50 {t, J=4.5 

:: Hz, 4H), 2,23 fs, 3H), 

: 2,11 (s, 3H); ESI m/z 
390 [M + H]+. 

>99 
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Example 
Compound * 

Chemical feme Structure 
Genera! 

procedure 
Characterization 

Purity 
HPLC 

m 

115 

4-amir!G"6~(3,5" 

dimethylisoxaz 

phenyl ethyl)- ; 

1H-

benzo[d]hnidaz 

0l-2{3H)"0ne 

Jl JX ; 
. j jf A 

U 

P 

1H NMR (500 MHz, 

CD30D) 5 7.42-7.32 
(in, 4H), 7.26 [tf J = 

6.9 Hz, IH), 6.35 (s, 

1H), 5.94 (5, IH), 

5.78 (q, j - 7.2 Hz, 

IH), 2/17 {s, 3H). 

> 2.00 (s, 3H), 1.86 (d, 
J = 7.2 Hz, 3H); ESS 

rn/z 34S [M + H}+. 

>99 

116 

4-(l~ 

; (cyclobutyimet 

: hyl)-2-methyl-

4-nitro-lH-

: benzofdjirnidaz 
: o!-6~y!)-3,5~ 

; dimethylisoxaz 

oie 

i~ 

lH NMR (500 MHz, 

DMSO-dS) 5 8.09 (d, 

j :: 1.5 Hz, IH), 7.91 
(d, J = 1.5 Hz, IH), 

4.37 (d, J - 7.0 Hz, 

2H), 2.80- 2.75 (m, 

IH}, 2.67 (s, 3H), 

2.45 (s, 3H), 1.94 (s, 

3H), 1.95-1.90 (m, 

2H), 1.86-1,77 (m, 
: 4H); ESi m/z 341 [M 

+ H]+. 

; >99 

| 117 

4-(l-

(cyclopentylmet 

hyi)-2-methy!~ 

4-nitro-lH-

benzofdjiwidas 
ol-6-y!)-3,5-

dimethylisoxaz 

oie 

; ^ 

O' Q-

™v,; 

F 

lH NMR (500 MHz, 

DM50-d6) 6-8.06 (d, 

j - 1.5 Hz, IH}, 7.91 

(d, J = 1.5 Hz, IH), 

4.29 (d, J - 7.5 Hz, 
2H), 2.68 {s, 3H), 
2.45 (s,3H), 2.37 

(m, IH), 2.27 (s,3H), 

1.71-1.58 (m, 4H), 

1.57-1.47 (m, 2H), 

1.33-1.27 (m, 2H}; 

ESi m/z 355 [M + 

H]+. 

>99 
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Example 
Compound 

Chemical Name Structure 
Genera! 

; procedure 
Characterization 

Purity 
HPLC 
i%) 

US 

* -^v;| 

1-

: {cyclopropyime 

; thy!)-G-(3,S-

• dimethylisoxaz 

imidazo[4,5-

; b]pyridin-2{3H}-

one 

No genera i 
procedure ; 

iH NMR {500 MHz, ; 
C03QD) 5 7,90 (d, J : 

= 1.5 Hz, IH}. 7.50 

(d, J = 1.5 Hz, IH), 

: 3.81 (d, J = 7.0 Hz, 

2H), 2.42 (s, 3H), 

2.26 (s, 3H), 1.31-

1.20 (m, 1H), 0.60-

0.53 (m, 2H). 0.44-

0.38 (m# 2H). ES! 

m/z 285 [M + JH]+. 

>99 

119 

N-{l-benzyS-6-
<3,5-

dimethylisoxaz 

oI-4-yl)-2-

(ethyiamino)-

1H-

ben2o[d]smida7. 

o!-4-

yl)aeetamide 

fk 
• 

0 

: rH NMR (300 MHz, 

DMSO-d6) 6 9.37{s, 

. IH), 7.60 (s, 1HJ, 

7.35-7.20 [rd, 5H), 
6.93 (t, J = 5.4 Hz, 

IH), 6.S0 (s, IH), 

5.29 {s, 2H), 3.57-

3.48 (m, 2H), 2.31 

(s, 3H), 2.15 (s, 3H), 

2.13 (s, 3H), 1.23 (t, 

J - 7.2 Hz, 3H); ESi 
m/z 404 [M + H]+. 

99.0 

120 

N-(l-benzy!-6-

(3,5-

dimethylisoxaz 

ol-4-yl)--2-

ethoxy-lH-

benzo[d]imidaz 

ol-4" 

yijacetamlde 

: CI-* y% 
mr : 

0 

AH NMR (300 MHz, 

DMSO-d6) 6 9.64(s, 

IH), 7.73 (s, IH), 

7.37-7.27 {rn, 5H), 

7.11 {s, IH), 5.25 {s, 
2H), 4.65 (q,J= 7.2 

Hz, 2H), 2.35 (s,3H), 

2.18 (s, 3H), 2.16 {Sf : 

3H), 1.43 (t, J = 7.2 

Hz, 3H); ESI m/z 405 
[M + H]+. 

>99 

121 

4-(l-benzyl-4-

bromo-2-

methyl-lH-

benzo[d]imidaz 

ol-6-yl)-3,5-

dlmethyiisoxBz 

oie 

i-y < H 

"H NMR (500 MHz, ' 

CD30D) 6 7.40-7.25 
: (m, 5H); 7.15 id, J = 

; 7.7 Hz, 2H), 5.51 (s, 

: 2.H), 2.64{s,.3H), 

2.32 (s, 3H), 2.15 (s, 

3H); ESI m/z 396 [M : 

+ H|+. 

>99 : 
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Example 
Compound := ! Ghemteai Ma me I Structure 

122 

123 

124 

O- v<0 
IJ \ 

3-benzy!-5-{3,5-

dimethyHsoxsz 

oi-4-yl)-l-ethyl-

1H-

benzo[d]imidaz 

di-2{3H.)-one 

v. j! ..N 

J' 

4-(2-(azetidin-l-

yl}-l-benzy!-lH-

imidazo[4,5- | 

b]pyridin-6-yi)- | 

3,5-

dimethyiisoxaz 

oie 

W^*\ 
X, 

1-1(5-
chiorothiophen 

-2yl}nnsthyl)-6-

(3,5-

dimethyiisoxaz 

ol-4-yi}-lH-

iroidazo[4,5-

b3pyridin-2(3H)~ 

one 

.. 
I 

7-
!i > 

S<;-' 

r"~.v yo Ir"*r '.Wi1 
Hi 3 1 

H f 

General 
procedure 

No general 
procedure 

Q 

Characterization 

fH NMR isOfj'MHz, 

DMS0-d6) S 7.37 (d, 

J = 7.5 Hz, 2H), 733 

(t,J = 7.0 Hz, 2H), 

7.29 (d, J = 8.0 Hz, 

1H), 7,26 (t, J = 7,0 
Hz, IH), 7.09.{d, J = 

1.5 Hz, IH), 7.03 

(dd, J = 8.0,1.5 Hz., 

IN), 5.08 (s, 2H}; 

3.94 (q, J = 7.0 Hz, 

2.H), 2.31 {s, 3H), 

2.13 {s,3H),1.26 (t, 

J = 7,0 Hz, 3H); ESi 

m/z 348 [M + H]+. 

"^'HNMR {500 MHz, 

CDCI3) 5 8.07 (s, 

IH), 7.43-7.37 (m, 
3H}( 7.13 (d, J = 6,5 

Hz, 2H), 7.05 (s, IH), 

5.23 (s, 2H), 4.49 {t, 

j = 7.0 Hz, 4H), 2.54 

(quin, J7.5 Hz, 

2H}, 2.30 (s, 3H), 

2.10 (s, 3H); ESI m/z 
360 [M + H]+. 

Purity 
HPLC 
{%) 

94.6 

>99 

H NMR (500 MHz, 

DM5Q-d6) 5 11.81 
: {s, IH), 7.92 (d, J = 

2.0 Hz, IH), 7.63 (d, 
J = 1.5 Hz, IH), 7.15 

(d, J = 4.0 Hz, IH), | >99 

6.99 (s, J = 4,0 Hz, 

lH),5.17(s,2H), 

2.40 {i, 3H), 2.22 (s, 

3H); ESI m/z 361. [M 
+ H]+. 

180 



Example 
CompoEind themfcal Mame 

[S}-3,5-
dimethyl-4-{2-
methy!-4-nStro- j 

Ml-
phenyl ethyl)-

1H-
berizo[d]smidaz 

oi-6-
yl)isoxszoi£ 

Structure 

S V <) 
1 

;s| | ^ 

_,Nj-
O-' O" 

General 
procedure 

(R)-3,5-
dimethyl-4-(2-
methyl-4-riitro-

1-{1-
pheny let hy !)-

1H-
benzo[djimidaz 

oi-6-
yi)isoxazole 

f.ls. 
"fct 

i :JN 
i: I j. 

w-O^-Q-

Characterizaticm 

" THNM'R{300 iVHHz, 
DMS0-d&) d 7.87 {d, 
J = 1,5 Hz, IH), 7.42-

7.30 (rn, 6H}, 6.11 
(q, J = 7.2 Hz, 1H). 

2,74 {s. 3H)( 2,23 (s, 
3H)f 2.04 (s, 3H), 

1.94 (d, i = 6.9 Hz, 
3H); ES! MS m/z 377 

fM + H]+, 

"TH NMR (300 MHZ7 
DMSO- dG) d 7.87 (dr 

j = 1.5 Hz, IH), 7.42-
7.30 (m, 6H), 6.11 
(.q, J = 7.2 Hz, IH), 

2.74 is, 3H)t 2.23 (s, 
3H), 2.04'{s, 3H), 

1.94 (d, J = 5.9 Hz, 
3H); ESI M5m/z 377 

[M + H]+. 

6-(3,5-
dlrviethyiisoxaz 
oi~4-y!)-N-ethyi-

4-nitro-l-(l-
phenyiethyl)-

1B-
benzo^dpmidaz 

ol-2-amine 

>w* 

lt»*% JLJ - *-:«£• 
O^^Cr 

r% 
-f 

No general 
procedure 

NMR (500 MHz, 
CD3GD) 5 7.70 (d., .3 
= 1.5 Hz, IH), 7.45-
7.30 {m, 5H), 6.72 
(d, J = 1.5 Hz, IH}, 
5.86 (q, J = 7.0 Hz, 
IH), 3,72 (q, J = 7.2 
Hz, 2H), 2.17 (s, 3H)# 

1.98 (s, 3H), 1.90 (d, 
j = 7.0 Hz., 3H), 1.35 
{t, J = 7.2 Hz, 3.H); 
ESi m/z 406 [M + 

H]+. 

ISl 



Example 
Com pound 

128 

129 

theiYHcal Name 

4-(l-benzyj--2-

ethyi-lH-

i mid 320(4,5-

b]pyridfn-6-yl)-

3,5-

dimethyfisoxaz 

oie 

4-amino-6-(3,,5-

dimethylisoxaz 

ol-4-yl}-l-(4-

hy droxy benzyl )-

1H-

benzo[d]imidaz 

ol--2(3H)one 

M--(2-(azetldln-

l-yi)-l-berszyl-

6-(3,5-

dimethylisoxaz 

o!-4-yl)-lH-

benzo[djimidaz 

ol-4-

yi)acetamide 

Structure 

f k. - -V fl 
M'TTt ..;v" k V B: Y 

OK 
<>• <;i 

>" M 

W 
. if 

im Y 

General | 
| procedure \ 

Mo general 
procedure 

LH NMR (500 MHz, 

CDCI3) 5 8,42 (d, J = 

1.7 Hz, IH), 7.39-

7.3B(m,3H), 7,30 

{d, J = 1.6 Hz, IH), 

7.10-7.09 (m, 2H), 

5.41 .{s, 2H), 3.08 (q, 

J * 7.5 Hz, 2H), 2.32 

(s, 3H}, 2.15 (s, 3H}, 

1.51 {t, J = 7.5 Hz, 

3H); Bl m/z 333 [fv> 
+ H]+. 

lH NMR {500 MHz, 

CD3QD) 6 7.17 {d, J 

~ 8.6 Hz, 2H), 6.72 

(d, J = 8.6 Hz, 2H), 

6.39 (d, j = 1.3 Hz, 

IH), 6,26 (d, J - 1.3 

Hz, IH}.. 4.94 [st 2H), 

2.28'(s,3H), 2.12 (s, 

3H); ESI m/z 351 [M 
•+ H]+. 

H NMR (300 MHz, 

DMSO-d6) 5 7.69 (s, 

IH), 7.36-7.16 fm, 

6H), 6.92 (s, IH). 

5.26 {s, 2H), 4.18 (t, 

J = 7.5 Hz, 4H)f 2.35-

2.27 (m, 5H), 2.15 

(s, 3H), 2.14 (5, 3H); 

ESi m/z 416 [M + 
H]+. 

182 



Compound 

131 

132 

133 

(cyclopropyliTne 

thyi)-6-(3,5-

ciimethyiisoxa?. 

•ci-4-y!}-N-ethyl-

lH-imidazof4,5-

b]pyndhv2-

a mine 

(cycfobutylmet 

hyl)-6-(3,5-

dimethyiisoxaz 

al-4-y!}-2-

methyi-lH-

benzo[djimidaz j 

ol-4-amine 

1-
(cycEopentylmet 

hyl}-6-{3,5-

dimethyiisoxaz 

ol-4-yl)-2-

methyl-lH-

benzo[d]imlda2 

cl--4-nroine 

Genera! 
procedure 

Characterization 

No general 
procedure 

T t'b 

H NMR {500 MHz, 

CD30D) 5 6.69 (d, j 
= 1.5 Hz, IH}. 6.44 

| {d, J = 1,5 Hz, IH}, 

4.10 (d, J = 7.5 Hz, 

2H), 2,51 (s, 3H), 

2.50-2.40 {m, IH), 

2.40 (s, 3H), 2.25 (s, 

3H), 1.80-1.65. (m, 

4H), 1.64-1.55 (m, 

2H), 1.42-1.28 (m, 

2H); ESI m/z- 32.5 [M 
+ H]+. 

Purity 
HPLC 
{%) 

"H NMR (500 MHz, 
CDCI3) 5 7.93 (d, J = 
2.0 Hz, IH), 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 (n% IH}, 0.59-

0.52 (m, 2H), 0.45-

0.39 (m, 2H). ESi 

m/z 312 [M + HJ+. 

¥NMR'(50€ MHZ7 
CD30D) 6 6.70 (d, J 

= 1,5 Hz, IH), 6.43 

(d, J - 1.5 Hz, IH), 

4.18 {d, J ~ 7.0 Hz, 

2H), 2.85-2.79 (m, 

IH), 2.60 {$, 3H), 

2..40 {s, 3H), 2.25 (s, 

3H), 2.06-1,98 (m, 

2H), 1.94-1,82 (m, 

4H); ES! m/z 311 [M 
+ H]+. 

>99 

98.5 

>99 

183 



Example 
Compound i 

; Chemsca! S^lame I 

134 

135 

136 

Structure 

6-(3,5-
dimethylisoxaz 

ol-4-yl)-N2-
ethykl-{l-

phenylethyi)-
1H-

benzo[d]imidaz 
ole-2,4-diamine 

-1 

HN"<> . !: J 
/ N • 

4-(l-benzyl-4~ 

nitro-2-

(pyrroljdih-1-

benzo[d]imidaz 

oi-6-yi)-3,5-

dimethylisoxaz 

o!e 

4-(l-benzyl-2-

(4-

methylpiperszi 

n-l-yl)-4-niiro-

1H-
be.nzo[d]imidaz 

ol-6-y!)-3,5-
dirnethyiisoxaz 

oie 

i N~<^ 
N 

J- Ci 

U / if T 
i v: 

•f% -
W":l N,v> 

.. 1 I 
K'V" ' 
K".fs'"' 

o^ko-

General 
procedure 

No general 
procedure 

Characterization 

^¥MR (500 MHZ, 

CD30D) 6 7.40-7.25 

(m, SH), 6.31 (d, J = 

1.5 Hz, IH), 5.92 (d, 
J = 1.5 Hz, IH), 5.72 

{q, J = 6.9 Hz, IH}, 

3.53 (q, J = 7.2 Hz, 

2H). 2.15 is, 3H), 

1.99 (s, 3H), 1.86 (d, 
j = 7.0 Hz, 3H), 1,33 

(t,J = 7.2Hz, 3H); 

ESi m/z 376 [M + 

H]+. 

Purity 
HPLC 
(*) 

'H NMR (300 MHz, 
DM50-d6) 5 7.74 {d, 

| J = 1.5 Hz, IH), 7.55 j 

j (d, j = 1.5 Hz, IH), I 
7.37-7.24 (m, 3H), 

7.15-7.12 [m, 2H), 

5.60 (s, 2H), 3.69 (t, 
j = 6.S Hz, 4H}, 2.34 

(s, 3H), 2.16 (s, 3H), 

1.92-1.88 (m, 4H); 

ESi m/z 418 [M + 
H|+. 

"^NMRl300MHzr 
DMSO-d6) 6 7.82 {d, 
J = 1.5 Hz, IH), 7.53 
(d, J = 1.5 Hz, IH}, 
7,37-7.28 (m, 3H), 
7.22-7.19 (m, 2H), 

5.45 (s, 2H), 3.40 {t, 
j = 4.8 Hz, 4H), 2.45 
(t, J = 4.5 Hz, 4H), 

2.33 (s, 3H}, 2.21 (s, 
3H), 2.13 {st 3H); ESI 
m/z 447 [M +• H]+. 

184 



Example 
Compound 

Chemical Name Structure 
General 

procedure 
Characterization 

Purity : 
HPLC 
{%) 

137 

l-ben-zyl~6-(3,5-

^ dimethylisoxaz 

oi-4--y)}-N-{2-

methoxyethylj-

4-nitro-lH-

benzo[d]i3midaz 

ol-2-amine 

^ it O- O" ; 
| 

lH NMR (300 MHz, 

DMSO-dS) 5 7.84 

J-5.1 Hz, IH), 7.67 

(d, J - 1.5 Hz, IH), ; 
7.44 (d,J =-1.5 Hz, i 

IH}, 7,36-7.25 (m, ; 

5H), 5.41 (s, 2H), 

3.73-3,67 (m, 2H), : 

3,61-3.57 (m, 2H), 

3.27 (s, 3H), 2.33 (s, 
1 3H), 2.15 (s, 3H); ESI 

m/z 422 [M •* H]+. 

97.4 

138 

4-(l-benzy!-2-

cydop.ropyl~lH-

imidaza[4,5-

bjpyridin-G-y!)-

3,5-

dimethylisoxaz 

oie 

• O
 ' 

-•>
>—

• 

No g;;ru= ra! 
procedure; 

]H NMR (500 MHz, 

DMSOd6} 6 8.29 (d, 

: J = 2.1 Hz, IH}, 7.95 

{d, J = 2,0 Hz, IH), 

7.37-7.33 (m, 2H}f 

7.30-7.2S (ro, 3H), 

5.67 (s, 2H), 2.3S (s, 

3H), 2.37-2,35 (rn. 

IH)/ 2.20 (s, 3H), 

1.13-1.11 (m,4H); 
ESI m/z 345 [M + 

H]+. 

>99 

139 

; l-bertzyi-6-(3,5-

dimethyiisoxaz 

oi-4-y!)-N2-(2~ 

methoxyethyl)-

1H-

: benzo[d]imidaz 

o!e-2#4-diamine 

: " '' ^ IH2 ii 

iH NMR (300 MHz, 

; DMSO-db) 5 7,33-

7.20 (m, 5H), 6.76 

(U=5.1Hz,lH), 
6.32 (d, J = 1.2 Hz, 

IH), 6,21 (d, j = 1.5 

Hz, IH), 5,21 (s, 2.H), 

; 4.84 (s, 2H), 3.56 (s, 

j 4H), 3.28 (s, 3H), 

2,29 (s, 3H), 2.11 (s, 

3H); ESI m/z 392 [M 
+ H]+. 

• 97.5 

185 



Example 
Compound CbemicaS Mame 

140 

141 

142 

l-benzyl-6-(3,5-

dlmethyiisoxaz 

oi-4-yf)-2-

(pyrrolidin-1-

yiy-lH-

benzo[d]imidaz 

oi-4-amine 

l-benzy]-S-{3,5-

dimethyfisoxaz 

o3-4-yf)-2-{4~ 

methyipiperazi 

n-l-y!)-lH-

benzo[djimidaz 

ol-4-amine 

l~benzyi-N6-
(3,5-

dimethyiisoxaz 

ol-4-y!)-2-

methyi-lH-

benzo[d]imidaz 

oie-4,S-diamine 

Structure 

\ N --'A I \ 
l- / 

mu-

/ \ 
N 

¥ \ 
A..#' 

N NH,;| j 
^ J N:-A'V^ 

fW, 

Genera! 
procedure 

.s>' 

\ 

CTir 
N"' S|S--

NH, 

X~&. 

Y 
;NH 

Characterization 

^HNMR(i66 MHz, 
DMSO-d6) 6 7.34-

7.24 (m, 3H)# 7.18-

7.15 (m, 2H), 6.35 
: (d, J = 1,5 Hz, IH}, 

6.28 (d, J = 1.2 Hz, 

J IH), 5,42 {s, 2H), 

I 4.98 {s, 2H}, 3.47 {t, 
J = 6,9 Hz, 4H), 2.29 

{s, 3H}, 2,12 {s, 3H), 

1.88-1.84 (mf 4H); 

ESI m/z 388 [M + 
H]+. 

NM RTBOO MHz, 
DMSO-d6) 6 7.34-
7,20 (rn, 5H), 6.35 
(d, J = 1.5 Hz, IH), 

6.29 (d, J = 1.2 Hz, 

IH}, 5.22 (s, 2H), 

5.16 (s, 2H), 3.14 (t, 
j :== 4.8 Hz, 4H], 2.50 

(t, J = 4.5 Hz, 4H), 

2.27 (s, 3H), 2.23 (s, 

3H), 2.10 (s, 3H); ESi 

m/z 417 [M + H]+r 

I Purity 
HPLC ' 
(%) 

>99 

97.8 

No general 
procedure 

NMR (500 MHz, 

DMSO-d6) 6 7.31 (tf 
j - 7.5 Hz, 2H), 7.25 

(t, J = 7.5 Hz, IH}, 

7.Q4 (d, J = 7.5 Hz, 

2H), 6.69 {s, IH), 
5.73 (d, j = 2.0 Hz, 

IH), 5.60 id, j ̂  2,0 

Hz, IH), 5.18 (s, 2H), 

5,05 {s, 2H), 2.38 (s, 

3H), 2.13 (s, 3H), 

1.92 (s, 3H>; ESi m/z 
348 [M + H}+. 

>99 

| 
—i, 
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Example 
Compound 

ChemacaS Name Structure 
General 

procedure 
Characterization 

Purity 
HPLC j 
{%) 1 

143 

(S)-6-{3,5- | 

dimethylisoxaz : 

oi-4-yl)-2-

; methy!-l-{l-

i phenylethyl)-

1H-

; beri2Q[d]irmdaz 

ol-4-amine 

J-.J& 
"v 

NHg. 

S 

*H NMR (300 MHz.. 

: DMSO-d6)d7.39- : 

7,26 (m, SH), 6.23 

(d, J - 1.5 Hz, IH), :: 

6.14 (d, J = 1.2 Hz, 

1H), S.B6 (q, J - 7.2 

Hz, IH), 5.26 (5, 2H), 

2.58 (s, 3H), 2.20 (s, 

3H),2.02[s,3H), 

1,86 (d, J = 6.9 Hz, 

3H); ESI MS m/z 347 ; 
[M + H]-h 

>99 

144 

(R)-6-<3,5-

dlmethylisoxaz 

oi-4-yl}-2-

methyi-l-(l-

; phenylethyl)-

1H-

benzo[d]im'idaz 

ci-4-amine 

NH2 

s 

: 3H NMR (300 MHz, 
DMSO-d6) d 7.33-
7.26 (m, SH), 6.23 
(d, J ™ 1.5 Hz, IH), 

: 6.14 <d, J = 1,2 Hz, 

IH), 5.86 {q, J -= 7,2 

Hz, IN), 5.26 (s, 2HJ, 

2.58 (s, 3H), 2,20 (s, 

3H), 2.02 (s, 3H), 

1,86 (d, J = 6,9 Hz, 

3H); ESI MS m/z 347 
[M+-HJ+. 

/ >99 

145 

1-

(cyciopropylme 

thyl}-S-(3,5-

dimethylisoxaz 

oi-4-yl)-4-nitro-

1H-

benzo[d]i.mid3z 

o!-2(3H)-one 

'' d * ^ No general ; 

procedure 

NMR (500 MHz, 

CD30D) 5 7.82 (dr i 

= 1,5 Hz, IH), 7.52 

[d, J = 1.0 Hz, 1H), 

3.87 (d,.J = 7.0 Hz, 

2H), 2.45 (s, 3H), 

2.29 (s, 3H), 1.30-

1.18 (m, 1H), 0.60-

0.52 (m, 2H), 0.47-

0.43 {m, 2H). ESi 
m/z 329 [!V1 •+ H]+. 

: >99 
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Example | 
Compound j 

i Che mica i Name 

146 

147 

148 

I l-benzyl-6-{3,5-

| dimethylisoxaz 
oi-4-yl)-N~ 

1 methyklH-

imidazo[4,5-

b]pyritiin-2-

arrfrne 

Structure 

I J . K1 

ft ft ! v 
N &• 

v'j-

&: V, 
N,l-dibeflzyi-6" 

(3,5-

dimethylisoxaz 
a[-4-yl}-4-rsit.ro-

1H-

benzofdjimidaz 

oi-2-amlne 

VQ 

l-bertzyl-6-{3,5-

dimethylisoxaz 

ol-4-yl)-4-nitro-
N-(pyridin-3-

yimethyi}-lH-

benzo[d]imidaz 

ol-2-amine 

v 

an& if J 
J,* 0"' "()" 

Genera) 
procedure 

fK a? . i 
ijy 

cr \y 

(I . }* 
-T 

a 

Characterization 

H NMR (500 MHz, 

DMSO-d6j 5 7.96 (d, 

J - 2.0 Hz, IH), 7.42 

(d, J = 1.0 Hz, IH), 

7.40-7.36 (br s, IH), 

7.35-7.31 (m, 2H), 

7.28-7.23 (m, 3H), 

5.29 (s, 2H), 3.00 {d, 

J = 4.G Hz, 3H), 2.34 

(s,3H)f2.15(sf3H); 

ESS m/z 334 [M + 

H]+. 

H NMR {300 MHz/ 

DMSO-d6} 6 B.2S (t, 

J = 5.4 Hz, IH), 7.69 

(s, 1H), 7.50 (s, IH), 

7.39-7.22 (rn, 10H), 

5.44 (s, 2H), 4.77 {d, 
J = 5.7 Hz, 2H). 2.35 

(s,3H), .2,16 (s,3H); 

ES! m/z 454 [M + 

H]+. 

H NMR (300 MHz, 

DMSO-d6) 6 8.55 (d, 

J = 1.5 Hz, IH), 8.47 

(dd, J = 4,8,1.5 Hz, 

IH), 8.30 (t, j = 6.0 

Hz, IH), 7.81 (dt, J = 

7.8,1.8 Hz, IH), 
7.70 (d, J = 1.5 Hz, 

IH), 7.51 (d, J = 1.5 

Hz, IH), 7.38-7.21 

(m, 6H), 5.42 (s, 2H), 

4.76 (d, J = 5.7 Hz, 

2H}{ 2.34 (s, 3H), 

2.16 (s,3H); ESi m/z 
455 [M + H]+. 

Purity 
HPLC 
(%) 

>99 

97.9 

! 
98.5 I 
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Example 
Compound 

149 

150 

15i 

152 

Chemical ftisme ; 

l-benzyi-6-(3,5" 

dimethylisoxaz 

ol-4-y!)-N-

methyl-4-iYstro-

l'H-

benzo[d]lmidaz 

oi-2-amme 

l-benzyt-6-{3,5-

dimethylisoxaz 

oi-4-yl)-3-

methyl-4-nltro-

1H-

bertzo[d]imidaz | 

ol-2(3H)-one | 

Structure 

o 
HN-»4 * ii 

V«:0 
L ji 

O^O" 

% 
x 

N,., 
< " 

N" , 
-* . ir <K O" 

i'O 
it 

l-benzy!-6-{3,5-

dimethylisoxaz 
ol-4-y!)-N2-
methyl-lH-

benzo[d]imldaz 

oie-2,4-diamine 

:f\ 
rtU 

N2,l-dibenzyl-

6-{3,5-

dimethyiisoxaz 

o!-4-yl)-lH-

benzo[d]imidaz 

ofe-2,4-diamine 

\.. 
v n &• 

I J v 

General 
procedure 

Characterization 
j Purity 

HPLC 
(%} 

No general 
procedure 

H NMR (300 MHz,. 

DMSO-d6)-6 7.68-

7,66 (m, 2H)# 7.45 
(d, J = 1.5 Hz, IH), 

7.37-7,22 (m, 5H), 

5.37 (s, 2H}( 3.06 {d, 

j 4.8 Hz, 3H), 2.34 

(s, 3H), 2.16 (s, 3H); 

ES! m/z 378 [M + 

H]+. 

-hTNMR (300"MHz)'"' 

CDCI3) 6 7.48 (d, J = 

1.5 Hz, IH), 7,35-

7.30 (m, 5H), 6.84 

(d, J ~ 1.5 Hz, IH), 

5.15 {s> 2H), 3,65 (s, 

3H), 2.26 (s, 3H), 

2.09 (s, 3H); ESI m/z 

379 [M + H]+. 

rH"NMRl300l^Hz7 
D'MSO-d6) 5 7.33-
7.20 {m, 5H)# 6.63 
(br.s, IH}, 6.32 (s, 

IH), 6,23 is, IH), 

5.17 (s, 2H), 4.86 (s, 

2H), 2.94 (d, J = 4.5 

Hz, 3H), 2.29 (s, 3H), 

2/12 (s, 3H); ESI m/z 
34S [M + H]+. 

T'THNMF{366~MHzr 
DMSO-d6) 5 7.37-

7.22 (m, 11H), 6.35 

{s, lH)t 6.22 (s, IH), 

: 5.26 (s,2H), 4.83 {s, 

2H}; 4.65 (d, J - 5.7 

I Hz, 2H), 2.29 (s, 3H), 

|| 2.12 (s,3H); £51 m/z 

Ii 424 [M + H]+. 
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Example 
Compound 

154 

155 

Chemicai Name 

N,l-dibenzyi-6-
(3.5-

dimethyiisoxaz 

oi--4~yI)-lH-

imidazoM,5-

"b]pyridin-2-
amine 

l-benzyl-2-

methy)-6-{l-

methyi-lH-
pyrazol-5-yl)-

lH-irnidazo[4,5-

b]pyridine 

N-{l-benzyl-2- [ 

methy!-lH- i 

im!dazo[4,5-

hjpyndin-6-yi)-

3,5-

dimethylisoxaz 

ol-4-arrsine 

Structure 

fl W'i 

A?™/ 
-'V1 ' 

General 
procedure 

Q 

Characterization 

rH NMR (500 MHz, 

DMSO-d6) 5 7,98-

7.35 (m, 2H), 7,44 

{d, J = 2.0 Hz,. lH)f 

7.36-7.24 (m, 1QH), 

5.37 .(s, 2H), 4.68 (d, 

j = 5,9 Hz/2H), 234 

{s, 3H), 2.15 (s,3H); 

ESI m/z 410 [M + 
H]+. 

c % >v 

k. 
N" 

&• N 
"M 

•N" 

No genera! | 
procedure 

H NMR (500 MHz, 
DMSO-d6.) 6 8.48 (d, 

j = 2.0 Hz, IH).. S.14 

(d, J = 2.0 Hz, IH}, 

7,50 (d, J - 2.0 Hz, 
IH), 7.35 (t, J =7.0 

Hz, 2H}, 7,29 {t, J = 

7.0 Hz, IH).. 7.21 {d, 
J = 7.0Hz,.2H), 6.46 

{d, J - 2.0 Hz, IH), 

5.57 (s, 2H), 3.83 (s, 

3H}, 2,60 (sf 3H); ESI 

m/z 304 [M + H]+. 

No general 
procedure 

AH NMR (500 MHz, 

DMSO-d6) 5 7,88 (d, :j 

J- 2.5 Hz, IH), 7,34-

7.30 (m, 3H), 7.27 
(t, J = 7.0 Hz, IH), 

7,05 (d, J = 7,0 Hz, 

2H), 6.71 (d, J = 2.5 

Hz, IH), 5,38 (s, 2H), 

2.47 (s, 3H), 2.14 (s, 

3H}, 1.92 (s, 3H); ESI 

m/z 334 [M + HJ+. 

Purity 
HPLC 
(%) 

ISO 



Sample 
Compound 

Chemical Name 

156 

157 

158 

4-benzyl-6-{3,5-

dimethyiisoxaz 

oi-4-yi)-3,4-

dihydroquinoxa 

iin-2(lH)-one 

Structure 

1 
[ U I!' 

H 

l-benzyl-6~(3,5-

dirnethylisoxaz 

o!-4-yf)-N2-
(pyridin-3- 1 

ylmethyi)-lH-- } 

benzo[d]irnidaz 

oie-2,4-diamine 

v » >N 

K;*..w *'v:, 
0-% i J ^ 
K ^ ' r 

4-{l-benzyi-4-- ; 

fluoro-2- 1= 

m ethy 1-1H-

benzo[d]imidaz 

o!-6-yl)-3,5-

dimethyiisoxaz 

oie 

il - ^ 
ixj v 

Senerai 
procedure 

No genera! 
procedura 

Characterization 

DMSO-d6) 5 10,58 

(s, IH), 7.38-7.34 

(ro, 4H), 7,30-7.23 

(m, IH}, 6.87 (d, J -

7.9 Hz, IH), 6,55 (d, 

J = 7,9 Hz, IH), 6.51 

(s, 1H), 4.46 (s, 2H), 

3.86 ($, 2H), 2.15 (s, 

3H), 1.97 (s, 3H}; ES! 

m/z 334 [.VI + H]-h 

"rH NMR {300 MHz, 

DM.SO-d6) 5 8.62 (d, 

1.5 Hz, 1H),8.44 
(dd, J = 4.8, .1.5 Hz, 

IH),. 7.78 (dt, J = 7.8, 

1.8 Hz, IH), 7.35-

7.20 (m# 7H), 6.3S 
(dj := 1.5 Hz, 1H), 

6..22 (d, J = 1.5 Hz, 

IH), 5.24 [s, 2H), 

4.87 (s, 2H), 4.64 (d, 
j = 5.7 Hz, 2H), 2.29 

(s. 3H)f 2.12 (s, 3H}; 

ESi m/z 425 [M + 

H3+. 

"~*H 
DMSO-d6) d 7.38-

7.26 (m, 4H), 7.22-

7/19 (m, 2H), 7.03 

(dd, J = 11.7,1.2 Hz, 

IH), 5.53 (s,. 2H), 

2.57 (s, 3H), 2.36 {s, 

3H), 2.19 (s, 3H); ESI 

MS m/z 336 [M + 

H]+. 

j Purity 
HPLC 
(*) 

>99 

97.9 

>99 

191 



Example 
Compound 

Chemical E^ame 

1-
(cydopropyime 

thy!) G {3,5-

diroethylfsoxaz 

ol-4-y!)-N-ethyl-

4-nitro-lH-

benzo[d]imidaz 

ol-2-amine 

1-
(cydopropylme 

thy!}-6-(3,5-

dim ethyl isoxaz 
o!-4-y!)-N2-

ethyi-lH-

benzo[d]imidaz 

ole^Adiamine 

4-amino-l-

{cyciopropyime 

thyi)-6-{3,5-

dimethyiisoxaz 

oi-4-yl}-lH-

benzo[d]imidaz 

ol-2(3H)-one 

Structure 
General 

procedure 

yv* 
: . vO-

No general 
procedure 

HN- -i 
N 

\--uN 
O 

NH> 

O 
N, 

—/ 
N--
H 
u 

NH? 

l! M 
"if 

Characterization 

Mo gsrterai 
procedure 

JH NMR (500 MHz, 
CDCI3) 5 7.78 (d, J = 

1.5 Hz, IH), 7.44 (d, 
j = 1.5 Hz, IH), 4.03 

(d, J = 6,5 Hz. 2H), 

3,67 (q, J = 7.0 Hz, 

2H), 2.44 {s, 3H), 

2.29 (s, 3H), 1.33 {t, 
j = 7.0 Hz, 3H), 1.30-

1.18 (m, IH), 0.60-

0,52 (m, 2H)t 0.47-

0.41 (m, 2HJ. ES! 
m/z 356 [M + H]+. 

"">1 I^IMR (565 MHz, 
CD30D) 5 6.49 (d,J 
= 1.5 Hz, IH), 6.37 

(d, J = 1.5 Hz, IH), 

3.88(d,J = 6.5Hz, 

2H), 3.48 (q, J = 7.0 

Hz, 2H), 2.39 (s, 3H), 

2.24 (s, 3H),1.30 (t, 

j - 7.5 Hz, 3H}, 1.28-

i 1.18 {m, IH), 0.53-

[ 0.48 {m, 2H), 0.40-

| 0.35 (rn, 2H). ESI 

! m/z 326 [M + H]+, 

No genera! 
procedure 

NMR (500 MHz, 

CD30D) 6-6.49 (d, j 

= 1.5 Hz, IH), 6.42 

(d, J = 1.5 Hz, IH), 

3,75 (d, J = 6.5 Hz, 

2H), 2.39 (s, 3H). 

2.24 (s, 3H), 1.28-

1.18 (m, IH), 0,56-

0.48 (m, 2H), 0.44-

0.39 (m,2H). ES! 

m/z 299 [M + H]+. 

192 



Example I 
Compound | 

! Chemical Name 

162 

163 

164 

165 

4-amino-l-
benzyl-6-{3,5~ 
dimethylisoxaz 

oi-4-yl)-3-
roethyi-lH-

benzo[ri]imida?. 
o!-2(3H)-one 

l-b.enzyi-6-{3,5-
dimethylisoxaz 

oi-4-yl)-4-
fluoro-lH-

benzo[d]irnidaz 
ol-2{3H?-orse 

N-(l-faenzyl-6-
{3,5-

dimethyiisoxaz 
ol-4-y!)-3-

methyl-2-oxo-
2,3-dihydro-ll-i-
benzo[d]imidaz 

ol-4-
yl)acetaro)de 

4-{l-benzyl-2-
(4-

methylpiperazi 
n-l-y!)-lH-

imidazo[4,5-
fcjpyndin-6-yl)-

3.5-
dimethylisoxaz 

oie 

"H NMR (300 MHz, 
•DMSO-d6) 6 7.36-
7.24 (m, SH), 6.40 
{d,J = 1.5 H2, IH), 
6.39 (d, .1 = 1,8 Hz, 
1H), 5.08 {s, 2H), 

4.39 (s, 2H)( 3.62 (s, 
3H), 2.29 (s, 3H}, 

2.12 (s, 3H); ESI m/z 
349 [M + H]+. 

"^H"NMR*{3OH'MHZ7" , 
DMSO-d6) d 11.7 (s, j 
IH), 7.39-7.27 (m, j 
SH), 6.96 (d, J = 1.2 j 

Hz, IH), 6.92 {% IH), | 
5.04 <s, 2H), 2.32 (s, f 
3H), 2.14 (s, 3H); ES! j 

MS m/z 338 [M + I 
H]+. 

ln NMR'TSOO MHZ, 
DMSO-d6) 5 9.77 {s, 
IH), 7.41-7.24 (m, 
5H), 7.03 (d, J - 1.5 
Hz, IH), 6.77 {d, J = 
1.5 Hz, IH), 5.08 {s, 

2H), 3.46 (s, 3H), 
2.31 (5, 3H), 2.14 (s, 
3H), 2.08 (s, 3H); ESI 
m/z 391 [M + Hj-K 

'H NMR (500 MHz, 
OMSO-d6) 6 8.17 (d, 
J. - 2.1 Hz, IH), 7.57 
(d, J = 2.1 Hz, IH), 
7.36-7.31 (m, 2H), 
7.29-7.25 (m. IH), 
7.22-7.19 (m, 2H), 
5.36 (s, 2H), 3.35-
3.32 (m, 4H), 2,46-
2,44 (m,4H), 2.32 

(s, 3H), 2.22 {s, 3H), 
2.14 (s, 3H); ESI m/z 

403 [M + H]+. 

>99 j 

90.3 

>99 

>39 

193 



Example 
Compound 

Chemical Name j Structure 
. Genera! 
procedure 

Characterization 
Purity j : 
HPLC : 
i%) j 

166 

4-benzyl-6-['l-

methyklH-

pyrazoi-5-yl}-

3,4-

dihydroquinoxs 

lin-2(lH)-one 

^ 

: No general 
procedure 

: 3'H .NMR (500 MHz, 
DMSO-d6) 5 10.62 i 

(s, IH), 7.37-7.33 

(m, SH), 7.29-7.25 J 
{m, 1H)# 6.90 {d, J = 

7.9 Hz, IH), 6.80 

(dd, .1 = 7.9,1.8 Hz, : 

IH), 6.70 (df J - 1.6 j 

Hz, IH},. 6.IB (d, J ~ 

1.8 Hz, IH), 4.49 (s. 

2H), 3.83 {s, 2H), 

3.58 (s, 3H); ESi m/z 

313 [M + H]+. 

>99 

167 

: l-benzyi-6-{3,5-

dimethyiisoxaz 

o!-4-y!)-N~(2-

roethoxyethyi)-

lH-imidazo[4,5-

b]pyrldin-2-

smine 

1 T^l' 
.r*' 

V-rO 
a 

VH NMR (500 MHz, 

DMSO-d6) 5 7.95 (d, 

J - 2.0 Hz, IH), 7.54-

7.50 (m, IH), 7.40 
{d, J = 2.0 Hz, IH), 

7.34-7.30 (m, 2H), 

7.28-7.23 (m, 3H), 

5.32 (s, 2H), 3.64-

3.59 {m, 2H), 3.5S-

3.55 (m, 2H}, 3.29 

(s, 3H), 2.33 {$, 3H), 
: 2,15 (s, 3H); ESi m/z 

378 [M * Hj+. 

>99 

168 

4-(l-ben?.yl-2- : 

m ethy 1-4-

{methylsulfonyl 

)-lH-

benzofdjimidaz 
o!-6-y!)-3,5-

dimethylisoxaz 

oie 

No general 
procedure -

3H NMR (300 MHz, 
CDCI3) 5 7.75 (d,J = 

1.5 Hz, IH), 7,37-

7.33 (m, 3H), 7.24 

(d, J = 1.5 Hz, IH), 

7.11-7.08 (m, 2H), 

5.39 (s, 2tt), 3.54 (s, 

3H), 2.73 (s, 3H), 

2.31 (s, 3H), 2.16 (s, 

3H); ESI m/z 396 [M 
+ H]+. 

92,3 

194 



Exampie j 
Compound I 

169 

170 

j Chemical Nsroe 

171 

l~bert2yi-6-(3,5-

dimethylisoxaz j 

ol-4-yi)-N- j 

{pyndsn-4-

y3methy!)-lH-

ImidazoJ^S" 

b]pyridsn-2-

amine 

l-benzyi~6~{3,5-

dimethyiisoxaz 

ol-4-yl)-N-

{tetrahydro-2H-

pyran-4-yl)-lH-

imidazo[4,5-
b]pyrid[n-2-

amine 

l--benzyJ-5-{l-

methyi-lH-

pyrazol-5-yl)--

lH-lrnidazo[4,5-

bjpyridin-2(3H}-

one 

Structure 

yy 

f -k 
"s 

ifri It J % 
ii .V 

I 
(t 

'fji j \ 

f' %• VSs/ > r% 
o=< f 

"N 

H ^ 

General 
procedure 

Q 

No genera! 
procedure 

Characterization 

1O'i5iflS00/MHz# 
DM50-d6) 6 8.50-

8.46 (m, 2H)f 8,08 

(t, J - 5.9 Hz, IH), 
7.97 (d, j = 2.0 Hz, 

IH), 7.51 (d, J = 2,0 

Hz, IH), 7.40-7.25 

{.m, 7H), 5.40 (s, 2H), 

4.69 (d, J = 5,9 Hz, 

2H), 2.34 {s, 3H), 

2.16 (s, 3H); ESi m/z 

411 [M + H3+. 

x H N tVl R (300 fvl H z, 

DMSO-d6) 6 7.96 {d, 
J = 2.0 Hz, IH), 7.39 

(d, J=.2.0 Hz, IH), 

7.37-7.22 (m, 6H), 

5.35 {$, 2H}, 4.14-

3.98 (m, IH), 3.95-

3.86 (m, 2H), 3.50-

3.38 (m, 2H), 2.33 

(s, 3H), 2.14 {s, 3H), 

2,00-1.91 {m, 2H), 

1.68-1.50 {m, 2H); 

ESI m/z 404 [M + 
H]+. 

DM50-d6) 5 11.87 

(s, IH), 8.04 (d, J = 

1,5 Hz, IH), 7,57 (d, 
.! = 1.5, IH), 7.46 {d, 

J 2.0 Hz, IH), 7.38 
(d, J = 7.5 Hz, 2H), 
7,34 (t, J = 7.5 Hz, 

2H), 7.27 .(t,J = 7.0 

Hz, IH), 6.37 {d, J = 

1.5 Hz, IH), 5.06 (s, 

f 2H), 3.77 (s, 3H); ESI 
m/z 306 [M + Hj+. 

195 



r 
Example 

Compound 

172 

173 

174 

Chemical Name :! Structure 
General 

procedure 

(S}-6-(3,5-

dimethylisoxaz 

ol-4-y!)-4-nitro-

1-(1-

phenyiethyl)-

1H-

benzo[d]imidaz 

ol-2(3H)-pne 

l-benzyl-6-(3,5-

dimethylisoxaz 

oi-4-yi)-2-

methyl-lN-

benzo[d]lmidaz' 

oi-4-o! 

€>-
O". •\ n IT 

0>N""Xi 

-O 

Vv-0 
!i. ; N 

iifTt 
w 

(R)-4-benzy!-6-

{3,5-

dimetbylisoxaz 

o!-4-yl)-3-

me'ihyl-3,4-

dihydroquinoxa 

lin-2(lH}-one 

c. 
ir 

N 

v 

JU 
L m 

| Characterization 

|rTH NMRj300MHzr" 
| DMSG-d6) d 12.1 {s, 

IH), 7.68 {d, J = 1.5 
Hz, IH), 7.45-7.29 

(m, 5H). 7.13 (d, J = 
1.2 Hz, IH), 5.79 (q, 
J = 7.2 Hz, IH), 2.25 
(s, 3M), 2.04 (s, 3H), 
1.88 {d, j = 7.2 Hz, 

3H); ESI MS m/z 379 
[M + H]+. 

ND general 
procedure 

No general 
procedure 

1H N M R fs OO M H zTT 

DMSO-d6) 5 9.84 (s, 

IH), 7.33 (t, i ~ 7.6 
Hz, 2H), 7.26 (t, J = 

j 7.3 Hz, 1H), 7.18 {d, 
] J = 7.1 Hz, 2H), 6.86 

j (d, j = 1.3 Hz, IH), 
| 6.47 (d, j = 1.3 Hz, 

j IH), 5.42 (s, 2H), 

| 2.52 (s, 3H)# 2.33 (s, 

j: 3H), 2.15 {s, 3H); ESi 
m/z 334 [M + H]+. 

":iHN^R{5f^MRz;" 
DMSO-d6) 6 10.53 

(s, IH), 7.37-7.32 

{m, 4H), 7.26-7.23 
(m, IH}, 6.88 (d, j = 

7.9 Hz,. IH), 6.66 
(dd, J = 7.9,1.7 Hz, 

IH), 6.42 (d, J = 1.5 

Hz, IH), 4.54 (d, i 

15.6 Hz, IH), 4.37 

(d, .1 = 15.7 Hz, IH), 

3.98 (q, J - 6.7 Hz, 

IH), 2.11 (s, 3H), 

1.93 {s, 3H), 1.12 (d, 
j = 6.7 Hz, 3H); ESi 

rn/z 348 [M + -H]+. 

>99 

98.7 

196 



Example 
Compound 

175 

176 

Chemical Name j 

4-(l-benzy!--6-

{1-methyi-lH-

pyrazol-5-y!)-

iH-iniidazo[4,5-

bjpyridin-2-

: yQmorphoi'me 

l-benzyl-6-{l-

metbyl-lH-

pyr3zoI-5-y!}~N-

{tetrahydro-2H-

pyran-4-yl)-lH-

imidazo[4,5-

b]pyrsdin~2-

arriine 

Structure 

1 
HN -< *.Jt J '• N-

General 
procedure 

Q 

Characterization 

DMSO-dS) 5 8.33 (d, 

j =: 1.5 Hz, IH), 7,74 

(d, J ^ 1,5 Hz, IH), 
7.46 (d, J 1.5 Hz, 

IH), 7.34 (t, J = 7.5 

Hz, 2.H), 7.27 {t, J = 

7,5 Hz, IH), 7.20 (d, 
j = 7.0 Hz, 2H), 6.38 

(d, J = 1.5 Hz, 1H), 

5.42 (s, 2H), 3.76 (s, 

3H), 3.72 (t, J = 4,5 

Hz, 4H), 334 it, J -

4.5 Hz, 4H); ESI m/z 

375 [M + H]+. 

^HNMFtloOMHz.. 

DMSO-d6) 6 8.10 (d, 
j = 2,0 Hz, IH), 7.53 

(d, J ~ 2.0 Hz, IH). 
7.43 (d, J = 2.0 Hz, 

IH), 7.33 (t, J = 7.0 

Hz, 2H), 7.28-7.21 

(m,4H), 6.32 (d, J ~ 

1.5 Hz, IH), 5.37 {s, 

2H), 4.11-4.04 (m, 
IH), 3.91 (dd, J = 

10.0, 2.0 Hz, 2H), 

3.75 {s, 3H), 3.44 
{td, J = 12.0, 2.0 Hz, 

2H), 1,96 (dd, J = 

12.5,. 2,0 Hz, 2H), 
1.60 (qd, j = 12.0, 

4.0 Hz, 2H); ESI m/z 

389 [M + H]-K 

PuHfy 
HPLC 
(*) 

35.6 

>99 

197 



: Example 
Compound 

Chemical Name Structure 
General 

procedure 
Characterization 

Purity 
HPLC 
(*) 

rH NMR (300 MHz, 

•DMSO-d6) 6 12.56 
4-amino-l-

benzy!-6-(3,5-
KL. 

s=< 

r 
x. AA 

(s, IH). 7.45-7.42 

{ro, 2H), 7.34-7.25 

177 

dimethylisoxaz 

oM-yi)-iB-

KL. 
s=< 

r : No general : 
procedure 

(m,3H),6.44(d,J = 

1.2Hzf 1H), 6.39 (d. 98.6 
beri2o[d]isnida2 

KL. 
s=< 

r Sm> 
: No general : 

procedure 
J = 1.5 Hz, 1H), 5.44 

ole-2(3H)- (s, 4H}; 2,29 (s, 3H), 

thione 2.11 (s, 3H); ESf rn/z : 

351 [M + H]-K 

1H NMR (300 MHz, 

DMSO-d6) d 10.5 (s, 
i; (S)-4-amino-6- , '""y <\ IH), 7.41-7.26 (nn, 

(3,5- SH)., 6.24 (d, J = 1.5 

: dimethylisoxaz i ->•••<4 "j Q t Hz, IH). 5.97 (d, j - : 

178 
; o3-4-yl)-l-{l~ | 

; phenyiethyi}-

1H-

benzo[d]imidaz 

ol-2(BH)-one 

r 
wis p 

1.2 Hz, IH), 5.65 (q, 
j = 7.2 Hz, IH), 5.04 

(s. 2H), 2.19 (s, 3H), 

2.01 (s, 3H}, 1.79 (d, 
j == 7.2 Hz, 3H); ESi 

MS m/z 349 [M + 

H]+. 

>99 • 

rH NMR (300 MHz, 

DMSO~d6) d 10.5 {s. 

\ R)-4-a min o-6-

{3.5-

dimetbylisoxaz 
ol-4-yi)-l-(l-

phenylethy!)-

1H-

benzofdjimidaz 

O-f I?' ^ -A, ̂  
IH}, 7.41-7.26 (m, 

SH)> 6.24 {d,J=. 1.5 

179 

\ R)-4-a min o-6-

{3.5-

dimetbylisoxaz 
ol-4-yi)-l-(l-

phenylethy!)-

1H-

benzofdjimidaz 

0=:^5 
NH. P 

: Hz, IH), 5,97 (d, J = 

1.2 Hz, IH), 5.65 (q, 

J = 7.2 Hz, IH), 5.04 

<s, 2H), 2.19 {s, 3H)f 

2.01 (s, 3H), 1.79 (d, 

J=7.2Hz>3H);ES! 

MS rn/z 349 [M + : 

H]+. 

>99 

V: " """"" 

c!-2{3H}~orie 

: Hz, IH), 5,97 (d, J = 

1.2 Hz, IH), 5.65 (q, 

J = 7.2 Hz, IH), 5.04 

<s, 2H), 2.19 {s, 3H)f 

2.01 (s, 3H), 1.79 (d, 

J=7.2Hz>3H);ES! 

MS rn/z 349 [M + : 

H]+. 

138 



Example 
Compound 

180 

Chemical Name 

l~benzyi-6-(3,5 -
dimethylisoxaz 

ol-4-yQ-7-
methyl-'lH-
imidazo[4,.5-

b]pyridin-2(3H)-
one 

Structure Gen era \ 
procedure 

No genera: 
procedure 

Characterization 

'H NMR (300 MHz, 
DMSO-d6} 6 11.89 
(s, IH), 7.74 (s, 1H), 
738-7.24 (rn, 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 + HJ+. 

Purity 
HPLC 
(*} 

943 

181 

182 

183 

4-(l-benzyf-2,7-
dimethyl-iH-
imidazoles-

b]pyridin~6-yl)-
3,5-

dimeifrylisoxaz 
oie 

No genial 
procedure 

H NMR (300 MHz, 
CDCI3) 5 8.23 is, 

IH), 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); ESi m/z 
333 [M + H]+. 

4-(l-ben2yl-6-
(3,5-

dimethyiisoxaz 
ol-4-yl)-2-

methyl-lH-
ben2o[d]imidaz 

o!-4-
yf}morpholine 

*H NMR (300 MHz, 
CDGI3) 5 7.31-7.29 
(m, 3H), 7.07-7.04 

(m> 2H), 6.61 (d,J = 
1.2 Hz, IH), 6.42 (d, 
j = 1.2 Hz, IH), 5.30 
(s, 2H), 4.00 (t,J = 

4.5 Hz, 4H), 3.58 (t, J 
= 4.5 Hz, 4H), 2.58 

(5, 3H), 2.32 {s, 3H}, 
2.18 (s, 3H); ESi m/z 

403 [M + Hj-r. 

l-(l-benzy!-6-
(3,5-

dimethylisoxaz 
ol-4-yl}-2-

methyl-lH-
bsnzoftfjimidaz 
ol-4-yi)32€»tidin-

2-one 

''H NMR (300 MHz, 
CDCI3) 6 7.75 (d,J = 
1.2 Hz, IH), 7.35-
7.29 (m, 3H)f 7.07-
7.05 (m, 2H), 6,72 
<d, J = 1.5 Hz, IH), 

5.31 (s, 2H)f 4.32 (t, 
J=4.5 Hz, 2H}, 3.22 
{t, J = 4.5 Hz, 2H), 

2.60 (s, 3H), 2.33 (s, 
3H), 2.19 (s, 3H); ESI 
m/z 387 [M •+ H]+. 

98.7 

>99 

>99 

199 



I Example 
j Compound 

184 

185 

186 

Chemical Name j 

l-benzyi-2-

methyi-6-
(1,3,5-

trlmethyl-lH-

pyrazoM-yi)-
1H-

benzo[djimidaz 

ol-4-amine 

l-benzyi-6-{3,S-. 

dimethylisoxaz 

o!-4-yi)-N-

(pyridin-3-

ylmethyl)-lH-

i.midazoKS-

bjpyridln-2-

amibe 

4-{4-bromo-2-
methyl-1-

phenethyi-lH-

benzo[d]3midaz 

oi-6-yi}-3,5-

dimethyiisoxaz 

oie 

Structure 

/ c f! ,M ~<!tr t 
NH2 

"1: 

Genera! 
procedure 

•v. 
V .. 
N i f T \ 

Bi 

Characterization 

"H NMR (300 MHz, 

DMSO --d6) 5 7.35-

7.16 (m, 5H), 6.40 
j (d, J = 1.2 Hz, 1H), 

j: 6,23 {d, J = 1.2 Hz, 

IH), 5.35 (s, 2H), 

5.18 (s, 2H), 3.66 {s, 

3H), 2.50 (s, 3H), 

2.13 (s, 3H}, 2.04 (s, 

3H); ESi MS m/z 346 
[M •+• Hj+, 

^H^RgQOMHz;'" 

DMSO-d6) 5 8.60 {d, 

j = 1.6 Hz, IH), 8.46 

(dd, J = 4.7 Hz, 1.6 

Hz, IH), 8.08-8.01 
(m, 1H), 7.97 {d, J == 

2.0 Hz, IH), 7.77-

7.72 (m, IH), 7.48 

(d, J * 2,0 Hz, IH), 

7.38-7.20 (m, 6H), 

5.36 (Sj 2H), 4.69 (d, 
j = 5.8 Hz, 2H), 2.34 

(s, 3H), 2.16 (s, 3H); 

ESI m/z 411 [M + 

HJ+. 

DMSO.-d6) 5 7.51 {s, j 

IH), 7.33 {s, IH), I 

7,25-7.17 (m, 3H), 

7.10 (d, J = 7.0 Hz, 

2H), 4.45 (t, J = 7.0 

Hz,2H), 3.03 (t, J --

7.0 Hz, 2H), 2.40 (s, 

3H), 2.29 (s, 3H), 

2.23 (s, 3H); ESI m/z 

410 [M + H]+. 

Purity I 
HPLC 

200 



;• Example 
! Compound 

Chemical Name 

187 

189 

4-(4-bromo-2-

methyl-l-(3-

phenylpropyi)-

1H-

benzofdjimidaz 
o!-6»yi}-3f5-

dimethyiisoxaz 

oie 

4-(7-bromo-2-

methyl-l-(3-

phenyipropy!)-

1H-

benzo[d]imidaz 

oi-S-yi}-3,5-

dimethyiisoxaz 

ale 

4-{4-bromo-2-

methyl-l-{2-

phenoxysthyi)-

1H-
benzoldjimidsz 

oi-6~yl)-3,5-

di methyl isoxaz 

oie 

Structure 

' I a 
—C-. ji j % 

ffl. 

Genera! 
procedure 

Characterization 

lY\ NMR {500 MHz, 

DMSG-d6J 5 7.49 (d, 

J = 1.5 .Hz, IH), 735 

(d( J = 1.5 Hz, IH), 

7.26 (t, j = 7.5 Hz, 

2H)> 7.20 {d, j = 7.0 

Hz, 2H), 7.17 (t j = 

7.0 Hz, IH), 4.25 {t, J 

* 7.5 Hz, 2H), 2.65 
(t, J = 7.5 Hz, 2H), 

2.55 {s, 3H), 2.41 (s, 

3H), 2.23 (s, 3H), 

2.06-2.00 {m, 2H); 
ESI m/z 424 [M + 

H]+. 

""TH NMR |506MHzf" 

DMSO-d6) 6 7.53 (d, 
j = 1.0 Hz, IH), 734 

(d, J " 1.5 Hz, IH), 

732 -7,23 (m, 4H), 
7.20 (t, J = 7.0 Hz, 

1H), 4.43 {t, J = 8.0 

Hz, 2H), 2.76 (t, J = 

8.0 Hz, 2H), 2.53 (s, 

3H), 2.39 (s, 3H), 

2.21 (s, 3H), 2.11-

2,04 (m, 2H); ESI 

m/z 424 [M + H]+. 

rHNM¥{500 MH? 
DMSO-d6) 6 7.63 (d, 

J = 1.0 Hz, IH), 736 

(d, J " 1.5 Hz, IH), 

7.24 (td, J = 7.0, 2.0 

Hz, 2H), 6.S0 (t. J = 

7.0 Hz, IH), 6.84 {d, 
J = 8.0 Hz, 2H), 4.66 

(t, J = 5.0 Hz, 2H). 

430 (t, j = 5.0 Hz, 

2H), 2.67 (5, 3H), 

2.41 (S, 3H), 2.24 (s, 

3H); ESI m/z 426 [M 
+ H]+. 

Purity j 
HPLC | 
i%) L 

98.6 

99.0 

>99 

201 



Example 
Compound 

190 

191 

192 

Chemical Name 

4-{7-bromo-2-

methyi-l-(2-

phenoxyethyl)-

1H-

benzo[d]imidaz 

ol-5-y!)-3,5-

dimethyiisoxaz 

oie 

4-(l-

{cyclohsxyimet 

hyl)-2~met.hyi-

lH-imidazo[4,5-

b]pyndm-6-yl|-

3,5-

dimethylisoxaz 

oie 

4-(l-

(cyciopentylmet. 

hyi)-2-metbyl-

lH-imidazo[4,5-

b]pyridin-6-yi)-

3,5-

dimethylisoxaz 

oie 

Structure 
Genera! 

procedure 

No general 
procedure 

No genera! 
procedure 

Characterization 

lH NMR (500"MHZ, 

DMSO-d6) 6 7.55 (d, 

j = 1.5 Hz, IH), 7.39 

.(d, J = 1.0 Hz, IH), 

7.26 (t, J = 8.0 Hz, 

2H), 6.94-6.89 (m, 
3H), 4.89 {1, J = 5,0 

Hz, 2H), 4.40 (t, J -

5.0 Hz. 2H), 2.67 (s, 

3H), 2.39 (s, 3H), 

2.21 (s; 3H); ESi m/z 

426 [M + H]+. 

AH NMR (500 MHz, 

CD30D) 6 S.30 {d, J 
= 1.5 'Hz, IH), 7,96 

(d, J * 2.0 Hz, IH), 
4.14 (d, J = 7,5 Hz, 

2H), 2.69 (s, SH), 

2.44 (s, 3H), 2.28 {s, 

3H), 1.95-1.82 (m, 

IH), 1,76-1.50 {m, 

SH), 1.29-1.07 (m, 

SH)-. ESI m/z 325 [M 
+ H]+. 

CD30D) 6-8.30 {d, J 

- 2.0 Hz, IH), 7.98 
(d, J = 2.0 Hz, IH), 

4.26 (d, J ™ 8.0 Hz, 

•2H), 2.71 (s, 3H), 

2.49-2.38 (m, IH), 

2.44 (s, 3H), 2.28 {$, 

3H), 1.80-1.68 (m, 

4H), 1,66-1.57 (m, 

2H), 1.40-1.27 (rn, 

2H), ES! m/z 31.1 [M 

+ H]+. HPLC 98.5%. 

Purity 
HPLC 
1%) 

>99 

>99 

98.5 

202 



Example 
Compound 

193 

194 

195 

Chemical Name 

4-fl-
(cyclobutylmet 
hyi)-2-methyi-

lH-imidazo[4.,5-
fojpyridin-S-yi}-

3,5-
dimethyiisox32 

oie 

l-benryi-6-{3,5-
dimethyfisoxaz 

oi-4-y!)-N-
{pyr!din-2-

ylmethyl)-lH-
imidazo[4,5-
fajpyridin-2-

amlhe 

4-(l-benzy!-2-
(pyrrolidin-1-

yl)-lH-
lmidazo[4,5-

b] pyridln-6-y I}-
3,5-

dimethylisoxaz 
oie 

Structure 

N' & 
h 

r-N HN-i. 
I V- i 

General 
procedure 

No genera! 
procedure 

Characterization 

^fH NMR^OC MH^ 
CD30D) 6 8.30 fd,J 
= 1.5 Hz, IH}.. 8.00 
(d,J = 1.5Hz, 1H), 
4.33 {d, J = 7.0 Hz, 
2H), 2.92-2.80 {m, 
IH), 2.70 (s, 3H).. 

2.45 (s, 3H), 2.28 (s, 
3H), 2.10-1.98 (m, 
2H), 1.96-1.81 (rn, 

4H). ESI m/z 237 [M 
+ H]+. 

"'"H NMR (300 MHz, 
DM5CJ-d6) 5 8.56-
8.51 (m, 1H), 8.11 
{t, J = 6.2 Hz, IH), 
7.95 (dj- 2.0 Hz, 

IH), 7.72 (td, J = 7.7 
Hz, 1.8 Hz, IH), 7.47 
(d, J = 2.0 Hz, IH), 
7.38- 7,25 (m# 7H), 

5.40 (s, 2H), 4.75 (d, 
J ~ 5.9 Hz, 2H), 2.34 
(s, 3B), 2.16 (s, 3H); 

ES! m/z 411 [M + 
H]+. 

'"^7KTMp7(Foo'MiTzr" 
DMSO-d6) 6 8.04 (d, 
J = 2.0 Hz, IH), 7.53 
(d, J = 2.0 Hz, IH), 
7.37-7.22 {rn. 3H), 
7.16-7.09 (m, 2H), 
5.51(5, 2H). 3.61 

(m, 4H), 2.35 (s, 3H), 
2.17 (s, 3H), 1.91-
1.86 (m, 4H); ES! 

m/z 374 [M + HJ+. 

\ m 

203 



Exampfe 
Compound 

.196 

197 

198 

Chemicai Name 

2-((l-benzyl-6-
(3,5-

dimethylisoxaz 
ol-4-yl)-lH-

imidazo[4,5-
b]pyridin-2-

y()amino)ethan 

Structure 

ft-
HN-^ 
J >| 

\..4> 
i g ; N 

MO 

General 
procedure 

l-( 1-benzyl--6-
(3,5-

dinrsethylisoxaz 
oI-4~yi}-2-

f methyS-lH-
I benzo[d3imiciaz 
I oi-4~yl)3zetidin-
l 3-oi 

l-benzyJ-3-
methyl-6-(l-
methyi-lH-

pyrazoi-5-yi)-4-
nitro-lH-

benzo[d]imidaz 
ol-2(3H)-one 

fX 
t P :-v* ^ -v <: i \ 

-•:xr.--Sr.. 

•>v 

4 & v-
D.H 

£> 
-CTTT "" 

I Y •t 
,-Nt o- O" 

No genersl 
orocedure 

Characterization 

"^"NMRiioOMHir 
DMSO-d6) 6 7.95 (d, 
j 2.0 Hz, IH), 7.48 
(t, J = 5.5 Hz, IH), 
7.38 {d, J = 2,0 Hz, 
IH), 7.36-7.22 {m, 
SH), 5.32 (s,2H), 
4.87 (t, J = 5.4 Hz, 
IH), 3.66-3.60 (m, 
2H), 3.54-3.48 (rn, 
7.H), 2,33 (s, 3M). 

2.14 (s, 3H); ESI m/z 
364 [M + HJ+. 

•THNMRW)MHC' 
CDCI3) 6 7.36-7.24 
(m, 3H), 7.18-7.15 

(rn, 2H), 6.73 (d, i = 
1.5 Hz, IH), 5.S5 (d, 
j =: 1.5 Hz, IH), 5.54 
(d, J = 6.6 Hz, 1H)( 

5.40 {Sj 2H), 4.58-
4.53 (m, IH), 4.37 
(dd, J = 8.7, 6.3 Hz, 

2H), 3.78 (dd, J = 
8.7, 5.4 Hz, 2H), 

2.50 (s„ 3H), 2.33 (s, 
3H), 2.16 (s,3H); ESi 
m/z 389 [M + H'j-h 

Purity 
HPLC 
(%} 

>99 

94.1 

•H NMR {300 MHz, 
CDCI3) 5 7.66 (d, J = 
1.5 Hz, IH), 7.50 (d, 
j = 1.8 Hz, IH), 7.36-
7.30 (m,5H), 7.02 
(d, j = 1.5 Hz( IH), 
6.27 (d, J = 1.2 Hz, 
IH), 5.16 fs, 2H), 

3.69 (s, 3H), 3.65 (s, 
3H); ESI m/z 364 [M 

+ H]+. 

>99 

204 



Example 
Compound 

199 

200 

Cheroaca! hJame 

201 

Structure 

4-arnino-l-

benzyi-3-

methyi-6-(l-

methyl-lH-

pyrazol-5-ylJ-

1H-

benzofd}irmdai 

o!-2{3H}-one 

(4-bromo-6-

(3,5-

dimethylisoxaz 

o!~4~yl}-2-

methyl-lH-

benzo[d]imidaz 

oi-i-

yl)(phenyl)meth 

anone 

0=< \L ^ 

T 
Nl% 

\ \l 
N: " 
/ 

r * I 

l-benzyi-2-

metby]-6-(5-* 

methylisoxazol-

4-yi)-lH-

benzo[d]imidaz 

oM-arome 

N J \ 
Br 

General 
procedure 

R. 
i M ,J 

NH-

L 0 
\ 

No general 
procedure 

ii Purity 
Characterisation 1 HPLC 

'H NMR (300 MHz.. 

DMSO-ciS) 5 7.39 (d, 

J = l.S Hz, IH), 735-

7.24 (rn, 5H), G.5S 
(d, J = 1,5 Hz, IH), 

6,54 (d, J - 1,5 Hz.. 
IH}, 6.20 (d, J = l.S 

Hz, IH).. 5.15 (s, 2H}, 

5.01 (s, 2H), 3.72 {s, 

3H}, 3.63 (s, 3H); ESS 

m/z 334 [M + H]+. 

^ffifBSoiviHzr 
DMSO-d6} a 7,83 

(dd, J - 8.0,1.5 Hi, 

2H), 7.78 (t,.J = 7.5 

H?.j IH), 7.62 {t, J .=• 

7.5 Hz, 2H), 7.53 (d, 

j = 1,5 Hz, IH), 6,63 

(d, j - 1.5 Hz, IH), 

2.64 (s, 3H), 2.22 {s, 

3H), 2.03 (s, 3H); ESI 

m/z 410 [M + H]+. 

DMSO-d6) 6 8.69 (d, 
j:: 0.6 Hz, IH), 7.36-

7.26 (m, 3H), 7.15 

(d, J * 6.9 Hz, 2H}; 

6.78 (d, J = 1.5 Hz, 

IH), 6.47 (d, J = 1.5 

Hz, 1H), 5,40 (s, 2H), 

5.33 {5, 2H), 2,50 (s, 

f: 3H), 2.47 (s,3H); ESi 
m/z 319 [M + H]+. 

.J,: 

205 



Example 
Compound 

Chemical Marne 

202 

203 

204 

1-
(cyclopentytmet 

hyi)-6-(3,5-

dimethylisoxaz 

o!-4-yl)-lH-

imidazo[4,5-

b]pyridirv2{3H)-

one 

1-
(cyciobutylmet 

hyi)~& (3,5 

dimeibyiisaxBz 

ot-4-yi)-lH-

irnidazo[4.5-
b]pyridin-2(3H)-

one 

N-(l-benzyl-3-

methyl-6-(l-

metbyl-lH-

pyrazoi-5-yi)-2~ 

oxo-2,3" 
dihydro-lH-

benzoEdjimidaz 

ol-4-

y!)acetaroide 

Structure 
General 

procedure 
5 Characterization 

No genera I 
procedure 

Hi J. 
ii " 

0 

1^.. 
o^-iTT^ 

li*Kr <> 

No general 
procedure 

rH NMR (500MHz, 

CD30D) 5 7.90 (d, J 

= 1,5 Hz, IH), 7.47 

(d, J ~ 2,0 Hz, IH), 
3.86 (d, J = 7.5 Hz, 

2H), 2.52-2,38 (m, 

IH), 2.4.1 (s, 3H), 

2.25 (s, 3H}; 1.78-

1.68 (m, 4H), 1.60-

.1.52 (m, 2H), 1.41-

1.30 (m, 2H). ESi 

m/z 313 [M + H]+. 

XH NMR (500 MHz, 

CD30D) 6 7.89 (d, J 

= 1.5 Hz, IH), 7.46 

(d, J = 2.0 Hz, IH), 

3.94 (d,J-= 7.0 Hz, 

2H), 2.86-2.77 (m, 

IH), 2.41 (s, 3H), 

2.25 (s, 3H), 2.08-

1.98 {rn, 2H), 1.94-

1.80-(m,4H). ESi 

.m/z 299 [M + H]-K 

*H NMR (300 MHz, 

DMSQ-d6) 6 9.81 (s, 

IH), 7.43 (d, J = 1.8 

Hz, IH), 7.40-7.26 

(m, 5H), 7.2.0 (d, J -

1.5 Hz, IH), 6.92 (dt 

J ~ 1.5 Hz, IH), 6.29 

(d, J = 1.8 Hz, IH), 

5.10 (s, 2H), 3.75 (s, 

3H), 3.47 (s# 3H), 

2.08 (s, 3H); ES! m/z 

376 [M + H]-h 

Purity 
HPLC 
{%) 

>99 

>99 

>99 

206 



Exampie 
Compound 

205 

206 

207 

CS-semicai Name 

l-benzyi-6-(3,5-

dimethylisoxaz 

oi-4-yi)-N-|4-

| methoxybenzyl) 

--1H-

imldazo[4,5-

b]pyridin-2-

amine 

l-benzyl-2-

methyl-6-(l-

methyl-lH-

l,2,3-triazo!-5-

imidazo[4,5-

bjpyridine 

4-((i-benzy!-6-

(3,5-

dimethylisoxaz 

oi-4-y!)-lH-

imidazo[4,5-

bjpyridin-2-

yi)amlno)cycloh 

exanoi 

Structure 

•fl 
% 

... n 
:| 5 1 CH< 

fl 
fft 

•$: 
:N 

.i 

CK 
1 J \ 

Genera! 
procedure 

Characterization 

Q 

""H NMR (300 MHz, 
: DMSO-d6) 5 7.95 (d, 

J = 2.0 Hz, IH), 7.94-

! 7,83 (rn, IH), 7.43 
! (d, J = 2.0 Hz, IH), 

7.35-7.22 (m, 7H), 

6.89-6.86 .(m, 2H), 

5.35 (s, 2H), 4.60 (d, 

J « 5.7 Hz, 2H), 3.72 

(s, 3H), 2.34 (s, 3H), 

2.15 (s, 3H); ESi m/z | 
440 [M + H]+. 

No general 
procedure 

m 

Purity 
HPLC 
{%) 

>99 

H NMR (500 MHz, 

DM50-d6) 5 8.54 (d, 
j = 2.5 Hz, IH), 8.27 

(d, J = 2.0 Hz, IH), 

7.95 {s, IH), 7.35 (t, 
j = 7.0 Hz, 2H), 7.29 

(t,J = 7.0 Hz, IH), 

7.21 (d, J = 7.0 Hz, 

2H), 5.58 (s, 2H}, 

4.07 (s, 3H), 2.60 (s, 

3H); tS\ m/z 305 [M 

+ H]-K 

!'H NMR {500 MHz, ] 

DMSO-d6} 5 7.94 (d, | 
j = 2.0 Hz, IH}, 7,35-

7.30 (m, 3H), 7.27-

7.21 (m, 3H), 7.08 
(d, i = 8.0 Hz, IH).. 

5.32 (s, 2H), 4.57 (d, 

J-4.Q Hz, IH), 3.83-

3.75 {m, IH), 3.47-

3.40 (m, IH), 2.32 

(s, 3H), 2.14 fs, 3H), 

2.01 {br.d, 11.0 Hz, 

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 + H]+. I 

98.6 

>99 

207 



Example 
Compound 

Chemical Name Structure 
Genera i 

procedure 
Characterization 

Purity 
HPLC 
(%) 

208 

4-(*l-

{cycSopentylmet ; 

hyl)-6-(3,5-

dimethylisoxaz 

o!-4-yl)-lH-

tm!dazo[4f.5-

b]pyridin-2-

yijmorpholine 

! 
: 

jf
X

 

\ 
W

 ̂
 

: No general 
procedure 

CD30D) 6 8.17 (d, j 

= 1.5 Hi, IH), 7.81 : 

{d,J = 2,0Hz, IN), 

4.14 (d,J =7.5 Hz, . 

2H), 3.87 {t, j = 5,0 

Hz, 4H), 3.41 (t, .3 = 

5.0 Hz, 4H), 2.58-

2.49 (m, IH), 2.43 ; 

(s, 3HL 2.27 (s, 3H), 

1.75-1.66 (m, 2H), 

: 1.62-1.50 .(m, 4H), 

1.30-1.19 (m, 2H). 

ESi m/z 382 [M + 
H}+. 

98.S ; 

209 

M-(2-{azetldln-l-

yl)-l-

: (cyciopentylmet 

hyl)-lH-

; lmidazo[4,5-

1 b]pyridin-6-yi}~ 

3,5-

' dimethylisoxaz 

oie 

! Y% ! 

. v No genera: 
procedi;f.? 

lH NMR (500 MHz, 

CD30D) 6 8.00 (d, J 

= 1.5 Hz, 1H), 7.59 

(d, j :: 1.5 Hz, IH), 

4.42-4.37 (m, 4H), 

4.01 {d, J 8,0 Hi, 

•• 2H), 2.57-2.44 (m, 

2H), 2.50-2.41 (m, 

IH), 2.41 (s,.3H), 

2.25 {Sj 3H), 1.76-

1.51 (m, 6H), 1.32-

1.22 (m,2H). E5! 

m/z 352 [M + H]+. 

: >99 

210 

4-{l-

{cyclobutyimet 

hyi)-6-(3,5-

dimethyiisoxaz 

: ai-4--yi}-lH-

iroidazo[4,5-

b]pyridirv-2-

yl)morpho!(ne 

»; Mil 1 1 J * V 
No general 
procedure 

NMR (500 MHz, 

CD30D) 8 8.16 (d, J 
= 1.5 'Hz, IH}., 7.80 

(d, J = 2.0 Hz, IH), 

4.24 {d, J = 7.0 Hz, 

2H), 3.88 (t, J = 5.0 

Hz, 4H), 3,41 {t, J = 

5.0 Hz, 4H), 2.S3-

2.82 (m, IH), 2.43 

[s, 3H}, 2.27 {s, 3H}, 

1.98-1..91 (m, 2H), 

1.90-1.76 (m, 4H). 

ESi m/z 368 [M + 
H]+. 

>99 

208 



; Example 
Compound Chemical SMame Structure 

General 
procedure 

Characterization 
Purity 
HPLC 
{%) 

*H NMR {500.MHz, 
CD30Q) 5 7.99 (d, J 

4-{2-(azetidin-l- 2.0 Hz, IH 1,7.61 
YU-1- (d. j 2,0 Hz, IH), 

(cyeiobutylmet 4.38 (m, 4H), 4.10 

211 
hyI}-iH-

imid3zo[4y5-
'V No genera! 

procedure 

(d, j = 7.0 Hz, 2H), 
2.88-2.79 (m, IH), >99 

b]pyridin-6-y!)-

No genera! 
procedure 

2.57-2.48 {m, 2H), 
3,5- 2.41 (s, 3H), 2.25 (s, 

dimethylisoxaz 3H), 2.04-1.95 (m, 
die i 2H), 1.95-1.78 (m, 

4Hh ESi m/z 338 [M 
+ H]+. 

:IH NMR (S6o MHzr 

Nl-(l-benzyl-6-
(3,5-

dlmethyiisoxaz 
o(-4-y!)-lH-

imidazo{4,5--
fc]pyridin-2-y!)-

N2,N2-
! dimethylethane 

i CJn Y\ ; 
CD30D) 6 7,95 {d, J 
= 1.9 Hz, IH), 7.34 

212 

Nl-(l-benzyl-6-
(3,5-

dlmethyiisoxaz 
o(-4-y!)-lH-

imidazo{4,5--
fc]pyridin-2-y!)-

N2,N2-
! dimethylethane 

: m-i 1 ^ 1 
\_y 

a 

(d, j ~ 7.6 Hz, 2H), 
7:31-7.26 (m, 2H), 
7.22 (d, J = 7.1 Hz, 
2H), 5.31 (s, 2H)f 

3.69 (t,J = 6.0 Hz, 

>99 

Nl-(l-benzyl-6-
(3,5-

dlmethyiisoxaz 
o(-4-y!)-lH-

imidazo{4,5--
fc]pyridin-2-y!)-

N2,N2-
! dimethylethane 

2H),2.71(bs,2H), 
2.35 (s, 6H), 2.32 (s, 
3H), 2.14 (s, 3H); ESI 
m/z 391 [M + H]+. 

-1,2-diamine 

2H),2.71(bs,2H), 
2.35 (s, 6H), 2.32 (s, 
3H), 2.14 (s, 3H); ESI 
m/z 391 [M + H]+. 

*H NMR (300 MHz, 
CDCI3) 6 8.24 (d, J = 

4~{l-benzyl~2- flu 1.8 Hz, IH), 7.37-
7.33 (in, 3H), 7,18-
7,15 (m, 2H), 7.00 
(d, J = 2,0 Hz, IH), 
5.23 (s, 2H), 3.51-

213 

(piperazin-l-y!)-
lH-imid3zo[4,5-
b]pyridin-6-y!J-

3,5-
dimethylisoxaz 

oie 

: HN V-i | \ j v.../ ^ Q 

1.8 Hz, IH), 7.37-
7.33 (in, 3H), 7,18-
7,15 (m, 2H), 7.00 
(d, J = 2,0 Hz, IH), 
5.23 (s, 2H), 3.51-

97.1 

(piperazin-l-y!)-
lH-imid3zo[4,5-
b]pyridin-6-y!J-

3,5-
dimethylisoxaz 

oie 

3.48 (m, 4H), 3.14-
3.11 (rn, 4H), 2,30 

(piperazin-l-y!)-
lH-imid3zo[4,5-
b]pyridin-6-y!J-

3,5-
dimethylisoxaz 

oie 
(s, 3H), 2.12 (s, 3H), 
2.08 (br. s, IH); ESI 
m/z 3S9 [M + H]+. 

209 



Example 
Compound 

Chemical Mams 

214 

215 

l-benzy!-N-

cycfopentyl-6-

(3,5-

dimethylisoxaz 

oM-yi)-lH-

imidazo[4,5-

bjpyridin-2-

arnine 

l-benzyS-6-(3,5-

dimethylisoxaz 

oI-4-yi)-N-(2-

morphollnoeth 

y!)-lH-
imidazo[4,5~ 

b]pyridln-2-

am.ine 

l-benzyl-6-(3,5-

dlmethylisoxaz 

ol-4-yl}-lH-

imidazo[4.,5-

b] pyridine-

amine 

Structure 

^ . Vv<\ 
HK—;; J \ 
_/- X--N-

LJ 

General 
procedure 

-N HN--4 „ , 
\ / VA. 

HjN-^ 

a 

a 

Characterization 

H NMR {500 MHz, 

CD30D) 5 7,93 (d, J 

=: 1.9 Hz, IH), 7.34 

(t, J = 7,0 Hz, 2H), 

7.28 (t, J ^ 7.3 Hz, 
IH}, 7.23 (d, j = 1.9 

H>:f AH), 7.IB (d, J = 

7.0 Hz, 2H), 5.35 (s, 

2H), 4.39 (pentet, J 

- 6.5 Hz, IH), 2.31 

(5,3H),2.13(s,3H)f 

2.15-2.00 (m, 2H), 

1.95-1.30 fm, 6H); 

ESI m/z 388 [M + 
H]+. 

"'"rH NMf(50^'!V1H27" 

CD30D) 6 7.95 (d, J 
= 1,9 Hz, IH), 7.38-

7.32 (m, 3H)> 7.29 
(t, J = 7,2 Hz, IH), 

7.23 {d, J = 7.0 Hz, 

2H), 5.32 (s, 2H), 

3.68 (t, J = 6.3 Hz, 

2H), 3.63 {t, J = 4.6 

Hz, 4H), 2.66 (t, J = 

6.3 Hz, 2HJ, 2.50 (t, J 
= 4.2 Hz, 4H), 2.33 

(s, 3H), 2.15 {s, 3H); 

ESI m/z 433 [M + 
H]+. 

Purity j 
HPLC 

H NMR (500 MH*, 

DMSO-d'6) 5 7.93 (d, 

j - 2.0 Hz, IH), 7.38 
(d, J = 2.0 Hz, IH}, 

7.33 (t, j - 7.0 Hzf 

2H), 7.28-7.24 (m, 

3H), 7.16 (s, 2H), 

5.30 (s, 2H}, 2.33 (s, 

3H), 2.15 (s, 3H); ESI 

m/z 320 [M + H}+. 

>99 

>99 

98.6 

210 



Example 
T 

Compound j 

217 

218 

; Chemical Mams Structure 

3-({(i-benzyl-6-

(3,5-

dimethylisoxaz 

oi-4-yl)-lH-

imidazo[4,5~ 

b]pyridin-2-

y!)ammo}methy 

l)henzanitrile 

f I 
It •* C| A'' 

I 

General 
procedure 

(R)-6-(3,5-

dirnethyiisoxaz 

oi-4-yi)-l-(l-

phenyiethyl)-

lH-imidazo[4,5-

b]pyridin-2(3H)-
one 

a 

Characterization 

lH NMR (500 MHz, 

DMSO-d6) 6 S.03 (t, 

J = 6.0 Hz, IH), 7.97 

(d, J = 1.5 Hz, IH), 

7.74 (s, IH}, 7.75 (d, 

J = 7.5 Hz, IH), 7.69 

(d, J = 8.0 Hz, IH), 

7.54 (t, J = 8.0 Hz, 

IN), 7.50 (d, J = 2.0 

Hz, IH)., 7.34 (td, J = 

7.0, 1.5 Hz, 2H), 

7.28 (tt, J - 7,5,1.5 
Hz, IH), 7.24 (d, J = 

7.0 Hz, 2H}, 5.38 (s, 

2H), 4.72 (d, j = 6.0 

Hz, 2H), 2.34 (s, 3H), 

2.15 (s, 3H): ES) m/z 
435 £M>HJ+. 

No genera! 
procedure 

*H NEVIR {500 MHz, 

DMSO-d6) 6 11.77 

(s,- IH), 7.87 (d,J = 

2.0 Hz, IH), 7.44 (d, 

| J = 7,5 Hz, 2H), 7.37 

{t, J = 7.5 Hz, 2H), 

7.29 {t, J = 7.5 Hz, 

IH), 7,09 (d, J = 2.0 

Hz, IH), 5.72 (q, j = 

7.5 Hz, IH), 2.26 (s, 

3H), 2.06 (s, 3H), 
1.84 {d, J = 7.5 Hz, 

3H); £SI m/z 335 [M 
+ H]+; HPLC 

(Chiralcel OD. 4.6 

mm x 250 mm, 10% 

EtOH in heptane, 1 

j ml/mini >99%, tR = 

j 9.4 min. 

Purity 
HPLC 
1%) 

>99 

99.0 

211 



Compound 

219 

220 

Chemical Harris 

(S)-6-{3,5-
dimethylisoxsz 

phenyiethyi)-
IH-':midazo[4,5-
b3pyridirt"2(3H}~ 

one 

4-{l~bertzy!-2-
(tetrahydro-2H-
pyr3n-4~yl)"lH-

imidazo[4,.5-
b] py rid i n-6-y t} -

3,5-
dimethyiisoxaz 

o!e 

Structure 
GensraS 

procedure Characterization 

No genera? 
procedure 

No generai 
procedure: 

H NMR (500 FvlHz, 
DMSO-d6} 5 11.7S 
(s, IH), 7.87 (d, J = 

1,5 Hz, 1H), 7,44 (d, 
j = 7.5 Hz, 2H>. 7.36 
(t,J=7,5 Hz,2H), 
7.29 {t, J - 7.5 Hz, 

IH), 7.08 (d, J = 2.0 
Hz. IH}, 5,72. (q, J = 
7.5 Hz, IH), 2.26 (s, 

3H), 2.06 (s, 3H), 
1,84 (d, J = 7.5 Hz, 

| 3H); ESI m/z 335 [M 
| + H}+; HPLC 
| (Cbiralce! OD, 4.6 
I mm x 250 mm, 10% 
i 

EtOH irt heptane, 1 
mL/min) >39%, tR = 

10.9 min, 

^W0OMHr 
CDCS3) 5 8.41 (d, J = 
I.8 Hz, IH), 7.38-
7.32 (rn, 3H}, 7.24 
(d, J = 2,1 Hz, IH), 
7.08-7,05 (rn, 2H), 
5.42 (s, 2H), 4.12 

{dd, J = 11.7,1,8 Hz, 
2H), 3.52 (td, J = 
II.7,1.8 Hz, 2H), 
3.20-3.12 (m, IH), 
2,36-2.23 {m, 5H), 
2.14 (s, 3H), 1.83-
1.78 (m, 2H); ESi 
m/z 389 [M + H]+. 

212 



Example 
Compound • S ChemscaS Name 

221 

222 

l-benzyi-6-{3,5- ; 

dimethylisoxaz 
o!-4-yi)-N~ 
methyl-lH-

imidazo[4,5~ 
bjpyridine-2-
carboxamide 

l-
(cycl'opentylmet 

hyi)-6-{3,5-
: dimethylisoxaz 

o!-4-yl)-N-
(tetrahydro-2H~ 
pyran-4-y!)-lH-
im!dazo[4,5-
b]pyridin-2-

amine 

Structure 

HV 4 0 

..-NH 

\ 

-i 
ft-

General 
procedure 

i # 

No general 
procedure 

No general 
procedure 

Characterization 

::iHN^R(3(>QMHzr' 
DMSO-dG) 6 8.31 (qf 

J = 4.5 Hz, 1H}, 8.27 
(d, J =1.8 Hz, IH), 
7.54 (d, j = 1.8 Hz, 
IH), 7.36-7.24 (m, 
SH), 5.54 (s, 2H), 

3,00 (d, J = 4.8 Hz, 
3H), 2.21 {s, 3H), 

2.00 (s, 3H); ESi m/z. 
362 [M + H]+. 

H NMR (500 MHz, 
CD30D) 5 7.94 (d, J 
= 1.5 Hz, IH), 7.50 
(df J = 2.0 Hz, l'H), 
4.17-4.05 (m, IH), 
4.05 (d, J - 8.0 Hz, 
2H), 4.02-3.97 (m, 

2H), 3.57 {t, j ~ 
11,75 Hz, 2H), 2,44- ' = 
236 (m, IH), 2.41 

{s, 3H), 2.25 (s, 3B), 
2.08-2,00 (m, 2H), 
1.78-1.64 {m, 6H)f 

1.52-1.54 (m, 2H), 
1.38-1.25 (m/2H). 
ESi m/z 396 [M + 

MR. 

>99 jj 

213 



Example 
Compound 

223 

224 

225 

Chemical Name 

1-
{cyclobiitylrnet 

hy3)-6-(3,5-
dimethyiisoxa2 

oi-4-ylV-N-
(tetrahydro-2H-
pyran-4-yl}-lH-

Smidazo[4,5-
b]pyridin-2-

amine 

Nl-{l-benzyl-6-
<3,5-

dimethyiisoxaz 
oi-4-yi)-lH" 
imidazo[4,5-
bjpyridln-2-

yljcyciohexdne-
1,4-d.iamine 

l-benzyl-N-
(cyciohexyimet 

hvl)-6-{3,5-
dimethyiisoxaz 

ol-4-yS}-lH-
iroldazo[4,5-
b]pyridine-

amine 

Structure 
General 

procedure 

No general 
procedure 

Characterization 

'TH"NMR (500 MHZT 
CD30D} 5 7.93 (d, J 
= 2.0 Hz, 1H), 7.52 
(d, J = 2.0 Hz, IH), 
4.17-4.05 (m, IH), 
4.10 (d, J = 7-5 Hz, 
2H), 4.03-3.97 {rn, 

2H),3.56(t,J = 
11.75 Hz, 2H), 2.86-
2.78 (m, IH), 2.41 

(s,3H), 2.25 (s, 3H), 
2.08-1.92 (m, SH), 
1.75--1.64 [m, 2H). 
ESI m/z 382IM-+ 

H]+. 

NMR (500MHz, 
CD30D) 5 7.95 (d, J 
- 2.0 Hz, IH), 7.38-
7.32 {m, 2H), 7.31-
7.28 (m, 2H), 7.21-
7.19 (m, 2H), 537 
(s, 2H), 4.10-4.00 
(m, IH), 3.02-2.97 

(nn, IH), 2.32 (s, 3H)f 

2.14 (s, 3H), 1.93-
1-71 (m, 6H), 1.60-
1.49 (m, 2H); ESI 
m/z 417 [M + H]+. 

CD30D) 6 7.95 (d, J 
- 2.0 Hz, IH), 738-
7.22 (m,4H), 7.21-
7.18 (m, 2H), 532 
(s, 2H), 3.41-3.32 

(m, 2H), 233 (s, 3H), 
2.15 {s, 3H), 1.79-

1.60{m,6H), 130-
1.10 {m, 3H), 0.99-
0.89 (m, 2H); ESS 
m/z 4.16 [M -?• H]-h 

Purity 
HPLC 

C%5 

96-4 

95.7 

>99 
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Example 
Compound 

226 

227 

22S 

ChemscaS Mame 

l-benzyi-6-(3,5~ 
dimethylisoxaz 
ol-4-yS)-*N-(3" 

methoxypropyl) 
-1H-

imi'dazo[4,5-
bjpyridsn-2-

arnine 

j l-benzyl-6-(3,5-
dimethyiisoxaz 

ol-4-y!)-N-
(oxetan-3-yl)-

lH-!midazo[4(5-
bJpyridin-2-

amine 

6-0,5-
dimethylisoxaz 
oi-4-y!)-l-{4-

fSuorobenzyi)-
lH-imidazo[4,5-
b]pyridi'n-2(3H)-

one 

Structure 

t -Iv: W A 
N 

^-i , 
/ ' V"' 

V?i 
! D >STN:. y':-

1 I 

"fL ' V 
•0 

0={ | J \ 

N 

(senerai 
procedure 

Q 

CI 

Characterization 
| Purity 
| HPLC 
I {%) 

H NMR (500 MHz, 
CD30DJ 6 7.94 (d, j 
== 2.0 Hz.. IH), 7.38-
7.22 (m, 4H), 7.21-
7.18 {m, 2H), 5.30 
(s, 2H), 3.60 (t,J = 

7.0 Hz, 2H)., 3.45 (l, j 
= 6.0 Hz, 2H), 3.28 

(s, 3H), 2.33 (s, 3H), 
2.15 (s# 3H), 1.94 
(quin, J = 6.5 Hz, 

2H); ES! m/z 392 [M 
+ H]+. 

""iTNMS (soolvrnzT 
CD30D) 5 7.97 (d, J 
= 2.0 Hz, IH}, 7.38-
7,24 {rn, 4H)f 7.2:1-

\. 7.18 (m,2H), 5,39 
(s, 2Hj, 5.24-5.17 

(m, IH), 5.03 (t, J = 
7.0 Hz, 2H)f 4.71 (t, J 
- 7.0 Hz, 2H), 2,30 

{s, 3H), 2.12 (s, 3H); 
ESi m/z 376 [M + 

H]+. 

^"NMR(300MHZ;'' 
DMSO-d6) 5 11.82 
(s, IH), 7.91 (d, J = 

1.8 Hz, IH), 7.4S (d, 
| J = 1.8 Hz, IH), 7.46-
| 7.43 (m,2H), 7.20-

7.14 (m, 2H), 5.03 
{$, 2H), 2.36 (s, 3H}, 
2.17 (s, 3H); ESI m/z 

339 [M + H]-K 

>99 

>99 

>99 
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Example 
Compound 

Chemical fSfasns 

229 

230 

231 

Structure 

| l-benzyl-6-(3,5- j 
I dimethylisoxaz ; 
j oi-4-yl)-N- | 
j (pyrazin-2- j 
j: y!methyi)-lH- j 
j imldazo[4,5- j 

b]pyridsn-2-
amine 

l-berizyi-6-(3.,5- | 
dimethylisoxaz. i 
ol-4-yi)-N-(2-(4 j 
methylpsperazi | 
n-l-yl)ethyl)-

| lH-imidazo[4,5-
i bJpyridin-2-
I amine 

9 % N m-i n-

f v" 

l-benzyi-6~{3,5- j 
dimethylisoxaz j 

o!-4-yl)-N- | 
({tetrahydro- j ,.s£ 
2H-pyran-4~ \_/ 

y!}methyl)-lH-
iffiidazoj.4,5--
bJpyridin-2-

amine 

General 
procedure 

Characterization 

l.> * 

a 

a 

Purity \ 
HPLC j 
(%} 

"H NMR {500 MHz, 
DMSO-d6) 6 9.13 (d, 
j = 1.5 Hz, IH), 8.70 
(rf, J = 5.5, IH}, 8.16 
{t. J = 6.0 Hz. IH)., 
7.96 (d, J = 2.0 Hz, 
IH}, 7.49 (d, J = 2.0 
Hz, IH), 7.39-7.27 

(m, 6H), 5,42 (s, 2H), 
4.74 (d; J = 6.0 Hz, 
2HJ, 2.33 {s, 3H), 

2.15 (s, 3H); ESi m/z 
412 [M + H]+, 

^HNMR'TSOFMHZT^ 
DMSO-d6) 5 7.95 (d, 
J =2,0 Hz, IH), 7,42-
7.39 (m, 2H), 7.32 
{t, J = 7.0 Hz, 2H), 
7.27-7.21 {m, 3H), 
5.32 (s,-2H)4 3.84 

{dd, 1= 11.0, 2.5 Hz, 
2H), 3.34 (t, J = 6.5 

Hz, 2H), 3.25 (id, J = 
11.0, 2.0 Hz, 2H)# 

2.33 {s, 3H}, 2.15 (s, 
3H), 1.97-1.90 (m. 

| IH), 1.57 {d,J = 12.0 
j Hz, 2H), 1.20 (qd, J = 
| 12.0, 4.0 Hz, 2H); ESI 
| m/z 418 [M 4 H]+. 

1 
C03GD) 5 7.95 (d,J |: 
- 1.9 Hz, IH), 7.38- | 
7.26 (ro, 4H), 7.22 | 
(d, J = 7,1 Hz, 2H), 

5.31 (s, 2H), 3.57 {t, 
j = 63 Hz, 2H)( 2.68 
it, 1=63 Hz, 2H), 
2.80-2.20 {broad 

peak, SH), 2.33 {s, 
3H), 2.26 (s, 3H)r 

2.15 (s, 3H); ESI m/z 
446 [M + H]+. 

>99 

>99 

>99 
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Compound 

232 

233 

234 

Chemical Name 

j 6-{3,5-
| dimethylisoxaz 
| oM-yI)~l-{4-
1 fluorobsnzyl)-
f; N-methyMH-
I imid32o[4,5» 
: 

b]pyridin-2-
amine 

l-(4- [ 
chlorobenzyE}-

6-(3,5-
dimethylisoxaz 

ol-4-yl)-M-
meihyi-lH-
imidazo[4I5-
b]pyndin-2-

amlhe 

1-benzyl-N-
cyciohexyi-6-

(3,5-
: dimethylisoxaz 
| o!-4 y!)-1H-
| imidazo[4,5-
| b}pyndin-2-
s amine 

Structure 

w 
HHHfTTl / W 

General 
procedure 

Q 

Q 

Characterization 

NMR (300 MHz, 
DMSO-d6) 5 7.96 (d, 
J * 1.8 Hz, IH), 7.46 
{d,J = 1.8Hz, IH), 
7.37-7.28 (m, 3H), 
7.20-7.14 (m,2H), 

5.27 (s, 2H), 2.99 {d, 
J = 4.5 Hz, 3H),. 2.35 
(s, 3H), 2.17 (s, 3H); 

ESI m/z 352 [M + 
Hjt. 

*H NMR (300 MHz, 
DMSO-d6) 6 7.97 (d, 
j = 2,1 Hz, IH), 7.44 
(d, J =• 1.8 Hz, 1H), 
7.40 (d, 1=8.4 Hz, 
2H), 7.33 (q, J = 4.2 
Hz,lH), 7.25 (d, J -
8.7 Hz, 2H), 5.28 (s, 
2H), 2.99 (d, J = 4.8 

Hz, 3H), 2.35 (s, 3H)f 

2.17 (s, 3H); ESi m/z 
368 [M + H]+. 

"THNMT{30FMHz7 
DMSO-d6) 5 7.94 (d, 
j = 2.1 Hz, IH), 7.35-
7.3Q (m, 3H), 7.27-
7.22 (m, 3H), 7.10 
(d, J - 7.5 Hz, IH), 
5.33 {s, 2H)f 3.90-
3.75 (ITS, IH), 2.32 

(s> 3H), 2.14 (s, 3H), 
2.00 (d, j = 7.2 Hz, 
2H), 1,81-1.71 (m, 

2H), 1.64 (d, J = 11.7 
Hz., IH}, 1.42-1.30 
(m, 4HJ, 1.23-1.14 

(m, IH); ES! m/z 402 
[M + H]+. 

Purity 
HPLC 
i%) 

>99 

>99 

1 >99 
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Exampje 
Compound 

235 

236 

237 

Chemical Name I 

l-benzyi-6~(3,5-
dimethyiisoxaz 
ol-4-yl}-N-(l-

; 
I methyipiperidin 
! -4-yi)-lH-
| irnidazG[4,5-
I b]pyridln-2-

arrirne 

4-{I-benzyl-2- j 
(pyridin-3- \ 
yloxy)-lH-

imidazo[4,5-
b]pvridin~6-yl)-

3,5-
dimethyiisoxa* 

oie 

l-((l-benzyl»6-
(3,5-

dimethyiisoxaz 
oJ-4-yi)-lH-

imidazo[4,5-
b]pyridin-2-
yi}amino)-2-

methylpropan-
2-o { 

Structure 

/X • >c N-.v-AV* 
) •/' 

: v 

b 

° & 0 J v 

Genera! ^ 
procedure 

Q 

a 

Characterization 

TH NMR (300 MHz, 
DMSO-d6} 6 7,95 (d, 
J = 1.8 Hz, 1H), 738 
{d, J = 2.1 Hz, IH}, 
736-730 (m, 2H), 
7.28-7.22 (m, 3H), 
7.16 (dj =7.5 Hz, 
IH}, 534 (s, 2H}; 

3.85-3.73 (m, IH}, 
2,78 (d, J - 10.5 Hz, 

2H}, 233 (s, 3H)f 

2.18 (s, 3H}, 2.14 (s, 
3H), 2.04-1.93 (m, 
4H), 1.67-1.54 (m, 

2H); ES! m/z 417 [M 
+ H]+. 

H NMR (300 MHz, 
DMSO-d6) 5 8.74 (d, 
J =2.7 Hz, IH}, 3.57 
(dd, J = 4.5, 0.9 Hz, 
IH}.. 8.27 (d, j = 1,8 
Hz, IH}, 8,02-7.98 

(m, 2H), 7.59 (dd, J = 
8.4, 4,5 .Hz, IN}, 

7.47 (d, J = 6.9 Hz, 
2H), 7.42-7,30 (m, 
3H}, 5.53 (s, 2H), 

2.40 (s, 3H}, 2.22 (s, 
3H}; ESi m/z 398 [M 

+ H]+. 

?rH NMR {SOO^Hz™ 
CD3QD) 6 7.94 (d, J 
=: 2.0 Hz, IH}, 7.38-
7.28 (m, 4H), 7.27-
7.21 {m,2H}, 5.35 

fs, 2H), 3.55 (s, 2H), 
233 (s, 3H), 2.15 (s, 
3H), 1.20 (s, 6H); ESI 
m/z 392 [M + HJ+. 

Purity 
HPLC 

97.0 

98.0 

>99 
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EKampfe 
Compound 

Chemical ESiarne 

l-berizyi-6-(3;5-

dimethyiisoxa.z 

oi 4-yi)-N-{2-

(pyrroiidln-1-

yl)ethyl)-lH-

imidazo[4,5-
b] pyridine-

amine 

i-benzy1~6-(3,5- | 

dimethylisoxaz 

o!-4-yi)-N~(2-

(pjperldin-,1-

yl)ethyl)-lH-

imidazo[4,5-

b] pyridine-

amine 

(R)-6-(3,5-

dimethylisoxaz 

ol-4-yl) -4-nitro-

1-{1-

phenylethyl)-

1H-

benzo[djimidaz 

o!-2(3H)-one 

Structure 

'Si :-:N 

HK-

•N" \ 

J l.Y 

J CM, 
- )S: 

•O-

w £» IJ 
"VU 

H j 
... K: 

O" O" 

•lh 

Genera! 
procedure 

Characterization 
Purity 
HPLC 

HNHN.: } 5 \ 
i. N W 

Li Q 

H NMR (500-MHz, 

CD30D) 5 7.34 (d, J 

= 2.0 Hz, IH), 7.38-

7.28 (m, 4H), 7.27-

7,21 (rn., 2H), 5.31 

{s, 2H), 3.70 (t,J = 

6,5 Hz, 2H)t 2.81 {t, J 

= 6,5 Hz, 2H), 2.70-

2.55 (m, 4H), 2.32 

(5, 3H)f 2/14 £s, 3H), 

1.89-1.76 (m, 4H); 

ESi m/z 417 [M + 

H]-h 

>S NMR (500 MHz, 

CD30D} 5 7.95 (dj 

= IS Hz, IH), 7.38-

7.28 {ro, 4H), 7,27-

7,21 (m, 2H), 5.31 

?s, 2H), 3.69 (t,J = 

5.5 Hz,2H), 2.66 (i,J 

= 6.5 Hz, 2H), 2.60-

2.40 (m, 4H)f 2.33 

(s, 3H}.. 2.15 (s, 3H), 

1.66-1.57 (m, 4H), 

1.52-1.42 (m, 2H); 

ES! m/z 431 [M + 
H]+. 

'^HSRT^WZT'" 
0MS0-d6) 6 12.1 {s, 

IH), 7.68 (d, J = 1.5 

Hz, IH), 7.45-7.29 

(m, 5H), 7.13 (d, j = 

1.2 Hz, IH), 5.79 (q, 

J = 7.2 Hz, 1H), 2.25 

(s, 3H), 2.04 (Sj 3H), 

1,88 {d, j =: 7.2 Hz, 

3H); ESI MS m/z 379 

[M 4- H]+. 

98,1 

>39 

98.1 
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Example 
Compound Chemical iSSame I Structure 

241 

242 

4-(l-benzyl-7-
metbaxy--2-

(thfluoromethyi 
j-IH-

bertzofdlimidaz 
ol-6-v0-3,5-

dimeihyiisoxaz 
oie 

| l-benzyl-6-(3(5- | 
l dimethylisoxaz j 
I: o!-4-yl)-M- | 
\ (thiazol-2- s 

ylmethy!)-lH- j 
imldazo[4,5- | 
blpyridin-2- j 

amine 1 

l-benzyi-S-{3,5-
dimethylisoxaz 

ol-4~y!)-lH-
benzofdjimidaz 

o.!e-2-
carboximidarnid 

l-ben2.yl"fj"(3.5 
dimethylisoxaz 

ol-4-yl)-lH- | 
hen?.o[d]imidaz | 

oie-2- | 
carboxamicte I 

O U. 
"Utrt 
H,N 

N 

Sj 
o 

H,N' 

i Genera! 
s procedure 

No general 
procedure 

a 

Characterization 

ji XH NMR (300 MHz, 
DiVISO-dG) 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 (s,3H), 
2.27 (s, 3H), 2.09 {s, 
3H); ESI .m/z 402 [M 

+ H]+. 

TTSSSI^DOMi^ 
C.D30D)5 7.98 (d,J 
= 1.9 Hz, IH), 7.73 
(d, J = 3.3 Hz, IH), 
7,49 (d, J = 33 Hz, 
IH), 7.38-7.22 (m, 
6H), 5.37 (s, 2H), 

5.07 (s, 2H), 232 (s, 
3H], 2.14 (s, 3H); ESi 
m/z 417 [M + H]+. 

No general 
procedure 

"H NMR (500 MHz, 
DMSO-dg) 6 7.77 (d, 
J = 8.3 Hz, IH}, 7.49 
(s, IH), 7.36 (s, IH), 
7.33-7.19 (m, 6H), 

6.58 [s, 2H), 6.27 (s, 
2H), 2.32 (s, 3H)f 

2.15 (s, 3H); ESi m/z 
346 [M + H]+. 

No general 
procedure 

NMISOQMH^" 
DMSO-d6) 5 8.38 (s; 

IH), 7.92 (s, IH), 
7.82 {df J = 8.5 Hz, 
IH), 7.63 (d, J = 1.0 
Hz, IH). 7.33-7.2.8 
(m, 5H), 7.27-7.22 

{m, IH), 6.02 (s, 2H), 
235 (s, 3H), 2.IS (s, 
3H); ESi m/z 347 [M 

+ H]+. 

JL. 
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T 
Example 

Compound 

245 

246 

247 

[ Chemical Marrte 

.l-benzyl-6-{3,5-

dimetbylssoxaz 

meibylpiperidin 

-4-yl)methy!}-

lH-imidazo[4,5-

b]pyridin-2-

amine 

l-(l-benzyl-6-
(3,5-

dimethyiisoxaz 

| oi-4-yl)-lH" 
j im)dazo{4,5-

j bJpyridiri-2-

| yl)azetidin-3-ol 

4-(l-benzy!-2-

(pyrldln-4-

yloxy)-lH-
imidazo[4,5-

b] p yr id i n-6-y I )~ 

3,5-

dimethylisoxaz 

oie 

Structure 

fk , ... V» 
i ' b 

/ty*Vrrr 

Generai 
procedure 

V... 

\. J 

^ \ A ..,L ,P 

1 "l 1 
v 

f- \V--1. ^ \, i , P 
p-i.J: j \ 

1 # 

a 

a 

Characterization 

JH NMR {500 MHz, 

DMSO~d$) 5 7,94 (d, 
J = 2.0 Hz, IH), 

7.34-7.37 (n\ 2H), 
7.32 (t, J = 7.0 Hz, 

2H), 7.27-7.21-{m, 

3H)( 5.31 (s, 2H), 
3.32 (t, J = 6.0 Hz, 

2H}, 2.84-2.72 (m, 

2H), 2.33 (s, 3H), 

2.16 (br.s, 3H), 2.IS 

(s, 3H), 1.58—1,71 

(m, 2H), 1.59-1.61 

(m, 3H), 1.23-1.1S 

(m, 2H); ESI rn/z 431 

[M + H]+, 

^HNMR'(I6TMH^ 
DMSO-dfj 5 7.74 {s, 
1M), 7.41 (d,J = 6.6 

Hz, 2H), 7.36-7.23 

(m,3H), 7.18 {s, IH), 
5.20 (dj = 3.3 Hz, 

IH), 5.04 (s, 2H), 
4.12 (d, J = 3.3 Hz, 

IH), 3.89 (qd, J » 

12.0, 3.3 Hz, 2.H), 

3.45 (qd, J = 14.4, 
3.3 Hz, 2H), 2.33 (s, 

3H), 2.14 {s, 3H); ESI 

m/z 376 [M + H]+. 

2 H N Pv^ 
DMSO-dfi) 5 S.54 {d, 

J s 2.0 Hz, IH), S.20 

(d, J ~ 2.0 Hz, IH), 
8.00 (dd, J = 6.0, 2.0 

Hz, 2H), 7.32-7.27 
(m, 3H),. 7.12 (dd, J = 

8.0, 1.0 Hz, 2H), 
6.26 (dd, J = 6.0, 2.0 

Hz, 2H), 5.57 (s, 2H)f 

2.41 (s, 3H), 2.23 (s, 

3H); ESi m/z 398 [M 
+ HJ+. 

>99 

>99 

>99 
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Example 
Compound 

i Chemical Name Structure 
General 

procedure 
Characterization 

Purtty : 
HPLC 

m 

248 

f 1-benzyl5-" 
i dimethylisoxaz 

o!-4-yi)-N-

(pyridln-3-y!)-

1H-

: benzo[d]imidaz 

al-2-amine 

€K ^ 
jrfcn 

j \J 

No general 
: procediKi? 

ESi m/z 39CS [M + ; 

HJ+. 
v. 

249 

\ 

3-(l-benzy!-lH-

; benzoidjiroidaz 

o!-6-yl)-4-ethyl-

1H~1,2,4--

: triazol-5(4H)-

one 

!
 

S 

No genera! 
procedure 

:*"iv 

H NMR {300 MHz, j 

DMSO-dg) 6 11.85 ; 

(s,. IH), 8.59 (s, IH), 

7,81-7.76 {rn, 2H), 
, 7.43 (dd, J = 8.1.1.5 

Hz, IH), 7.35-7.23 

(m, SH), 5.58 (s, 2H}, 
3.63 (q, J = 7.2, Hz 

2H); 0.98 (t, J = 7.2 

: Hz, 3H); ESi m/z 320 
[M + H]+. 

-

Example l: inhibition of tetra-aeelySated histone H4 binding individual BET Bromodomains 

[0387] Proteins were doned and overexpressed with a /V-tsrminai 6xHis tag, then purified 

by nickei affinity followed by size exclusion chromatography. Briefly, E.coli BL2.1{DE3) cells were 

transformed with a recombinant expression vector encoding W-terminally Nickel affinity tagged 

bromodomains from Brd2, Brd3, Brd4. Cei! cultures were incubated at 37°C with shaking to the 

appropriate density and induced overnight with IPTG, The supernatant of lysed cells was loaded 

onto Ni-IDA column for purification. Eiuted protein was pooled, concentrated and further purified 

by size exclusion chromatography. Fractions representing monomeric protein were pooled, 

concentrated, aliquoted, and frozen at -80°Cfor use in subsequent experiments. 

[0388] Binding of tetra-acetyiated histone H4 and BET bromodomains was confirmed by a 

Time Resolved Fluorescence Resonance Energy Transfer (TR-FRET) method. iV-terminaliy His-tagged 

bromodomains (200 niVl) and hiotinyiated tetra-acetylated histone H4 peptide (25-50 nM, Millipore) 

were incubated in the presence of Europium Cryptate-labeled streptavidin (Cisbio tat #61GSAKLB) 

and XL665-labe!ed monoclonal an.ti-His antibody {Cisbio Cat. #61HJSXLB) in a white 96 well microtiter 

plate (Greinerj. 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 

NaCi, 0.3 mM CHAPS, 20 mM phosphate pH 7.0, 320 mM KF, 0.08% BSA). After a 2-h incubation at 

222 



room temperature, the fluorescence by FRET was measured at 665 and 620 nm by a SynergyH4 plate 

reader (Biolek). illustrative results with the first bromodornain of Brd4 are shown below. The 

binding inhibitory activity was shown by a decrease in 665 nm fluorescence relative to 620 nm. ICS0 

values were determined from a dose response curve. 

[0389] Compounds with an !C50 value less than or equal to 0.3 pM were deemed to be 

highly active {+++); compounds with an IC50 value between 03 and 3 jiM were deemed to be very 

active {++}; compounds with an 1C50 value between 3 and 30 jiM were deemed to be active {+}. 

Table 3: Inhibition of Tetra-ac@ty!ated Histone H4 Bsndmg to 8rd4 bromodomam 1 (BRD4(1) as 
Measured FRET 

Example 
Compound 

FRET 
activity 
BRD4(i) 

: Example 
Compound 

FRET 
activity 

; BRD4{1) 

Example 
Compound 

FRET 
activity 
BRD4(1) 

Example 
Compound 

'tkrr 
; activity 
[ BRD4{1) 

1 2 +++ 3 ++ 4 ++ 

5 +++ 6 ++ 7 B -H-+ 
| s 

1 +++ 
j 

| 

9 •£ 10 +++ 11 

s 

1 +++ 
j 

! 
! 
1 

12 +++ 
•5 

\ 

13 •+++ 14 +++ 15 ++4- : 16 +-H-

"— — 

17 +++ IB | *** 19 20 j • 4*-f+ 

... J: -• T: 

21 4.4.* 22 ++ 23 24 4.4.4. 

"" 
25 * S 26 | 

i: 
1 

4.4. j 27 
i 

+++ 

L.,. 
28 +++ 

29 ++•*• 
r 

30 4,4.4. 31 +4- 32 
Not 

active 

33 34 4.4.4. 35 +++ 36 +++ 

| 37 

41 
-

++ 

•+4-+ 

38 

42 

+++ 

+4-

39 

43 

+++ 

I ++-S-

40 

44 

++ 

++ 

.1 ^ ! 
45 j 46 ++ 47 

J 
j + 

s 
48 4.4.4. 

1 

L 
! 

J ..... .... 
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Example 
Compound 

FRET 
activity 
BRD4{1) 

Example 
Compound 

FRET 
activity 
BRD4{1) 

s Example 
Compound 

i 

"FRET } 
activity ] 
BRD4(1) | 

Example 
Compound 

FRET | 
activity • 
BRD4(1) | 

49 •f 50 4-44- 51 +++ j 
i 

52 
J : 

+4- I 
I 

S3 +-H- i 54 

i 

4-4-4- 55 +-H- j 56 4-4-

57 4* SB 4-4-4- 59 4-+ 60 4-4-

61 
: 

62 [ 4-4-4-
: 

63 ++ S4 i +++ 

! 

65 +++ 66 ]" +-H- 67 4H-4- 68 
! 

4--H-

63 +-H- 70 +++ 
-----

71 •4-++ 72 

.. 
-f 

1 
4-4-

' ; 
73 •f+ 74 -H- 75 4-4-4 ! j 76 4-4 

77 +4*+ 78 4-4-4- 79 
Mot 

active 
80 4-4-

81 82 

! 

4-4- 83 4*4-4- 84 -3-E-4-

85 +++ |: 86 4-44- 87 ++4* 88 4-4-4-

89 ++4- ! 90 
1 

s 
+++ 91 4-4-4- 92 4-4-4-

— ......... -1- - - • - -— -— — 

93 4-4-4- 94 4-44 | 95 4-+4* 96 4-4-4-

1 

5 
L 
i 

97 4-4-4- 98 ++ 99 

b 

+4-4- 100 4-4-4-

j: 
101 102 -H-4- 103 

: 
+4-4- 104 +4-4- 1 ! 

I 105 +++ 106 4-44- 107 
r 
j; 4-4-4- 108 4-4-4- j 

t 

109 4-4-4- 110 4-4-4- 111 [ ++4- | 112 4--H- j 
j I -.a,. 
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FRET f ~ : FRET 
Example ; i Example \ ! Example 

i activity i activity s , activity 
Compound i 5 Compound | ; Compound Compound 

FRET 
activity 
BRD4{1) | 
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i „ FRET j 
| Exampie ; 

rt rt 11 M 
activity | 

Lumpuunu 
BRD4{1| 

241 +4-

Example 
Compound 

FRET 
activity 
BRD4J1) 

Example 
Compound 

FRET 
activity 
BRD4{i) 

Example 
Compound 

FRET 
activity | 
BRD4{1) j 

Example 2\ Inhibition of c-myc expression in cancer ceil lines 

[0390] MV4-11 cells (CRL-9591) were plated at a density of 2.5xlG4 ceils per well in 96 

well U-bottom plates and treated with increasing concentrations of test compound or DMSO (0.1%) 

in IMDM media containing 10% F3S and penicillin/streptomycin, and incubated for 3 h at 37"C. 

Triplicate wells were used for each concentration. Ceils were pelle ted by -centrifugation and 

harvested using the mRNA Catcher PLUS kit according to manufacturer's instructions. The eiuted 

mRNA isolated was then used in a one-step quantitative real-time PGR reaction, using components 

of the RNA UltraSense™ One-Step Kit (Life Technologies) together with Applied BiosystemsTaqMan® 

primer-probes for cMYC and Cyclophilin. Real-time PCR plates were run on a V!a™7 real time PGR 

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. 

[0391] Compounds with an IC50 value less than or equal to 03 jaM were deemed to be 

highly active (-5-++); compounds with an tC50 value between 0.3 and 3 pM were deemed to be very 

active (++); compounds with an IC50 value between 3 and 30 pM were deemed to be active (+). 

Table 4: Inhibition of c-myc Activity ire Human AML 5VJV4-11 cells 

Example 

Compound 

T c-myc ! 

activity 

c myc 

activity Compound 

6 : I . 
j 

+ + 

++ IS 

c-myc \ tompfe j: c-myc. 

activity j Compound | yictMty 

\ ** • 
Not : 

active 

:y>.. ; 

+.+ 

-I-+ 

ifef: 
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i example | c-myc ) example ] c~myc ;:-
activity | 'Carripoynd; j | ̂mpouttd ; j Ccsm^auncl 

c-myc 

activity 

m'C" 
active 
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Enampfe 

Gorrj pound: 

c^yc. 

activity 
: Example • 

: cmmrnti 
1 mmpte : : 

: : 

, parapfe 
Conv^o.ursd I 

omyc 
activity , 

zm 

223 

H-

: -!--h+ • 

220 

:• Ly- — ; 

•Y 221 '• -H-

| 
1 

; +++ 

Example 3: Inhibition of ceil proliferation m cancer cell lines 

[0392] JV3V4-11 cells: 96-wel! plates were seeded with SxlO4 cells per well of exponentially 

growing human AML MV-4-11 (CRL-9591J cells and immediately treated with two-fold dilutions of 

test compounds, ranging from 30 pM to 0.2 pM. Triplicate weils were used for each concentration, 

as well as a media only and three DMSO control wells. The cells and compounds were incubated at 

37 °C, 5% C02 for 72 h before adding 20 |At of the CeliTiter Aqueous One Solution (Promega) to each 

well and incubating at 37°C# 5% C02 for an additional 3-4 b. The absorbance was taken at 490 nm in 

a spectrophotometer and the percentage of proliferation relative to DMSO-treated ceils was 

calculated after correction from the blank well. IC50 were calculated using the GraphPad Prism 

software. 

[0393] Compounds with an 1C50 value less than or equal to 0.3 pM were deemed to be 

highly active {+++); compounds with an IC50 value between 0.3 and 3 ptfVI were deemed to be very 

active (++); compounds with an SC5a value between 3 and 30 pM were deemed to be active (+). 

Table 5: Inhibition of Cell Proliferation in Human AMI SV3V-4-11 cells 

fcxitmpfe? 
Compound 

Celt 

iivity 

Sxample 
Ci.rmpot.md 

C«8 
PooUfjjfirtlSfi 

atthHty 

Example 
Compound 

C^fi £ wmple 
Compound 

• ts# 

1 : Not active | : 2 ++ • 3 ' : 

C^fi 

4 ; -

§•' : ++ . 6 • • -m 7 +++: 8 #• 
T-i-9 10 •: +-f •,, *: 11 Not active 12 

#• 
T-i-

. B 14 • -+ 15 16 

17 ' "H 

ir 

18 

. . ............ . 

19 -K4-+ 20 Not active : 
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: Example 
Compound 

m \ £xa'mjj}« ; 
€wnp<&(?3 

' m' 
mH'ixy: Campo^m* ; mmpmtid 

..ui! . 
: MMatlOiS : 

m ++ , n ++ 23 f 24 Mot active : 

,y M 
: 

If- >4. ": P: L ij- p V 

M *r , ++ M "I:!: •*• 33 

;i;: P* 

•Y: 

: { 34 ;i|s ; .. -H- m n •|># > 
33 

;i;: P* 

•Y: 

: { 

3S bkA BcUve $9 

43 

47 

:: .M . 

- .5.-1. • 40 Not Bcfm 41 . *r j $9 

43 

47 

:: .M . 

++ • m : J -i- ; w 
- # :: :* : 

$9 

43 

47 

:: .M . 

Nat active;: 1 m IS : " :;i 'ij:-:1 

+ 45 

s& 

4 

,: ' ' ii . 
:. .. i 

54 

5» : :• ::::: 

+ 

•} i 

$9 

43 

47 

:: .M . * * m 

45 

s& 

4 

,: ' ' ii . 
:. .. i 

54 

5» : :• ::::: 

+ 

•} i $S i m •:• •!: " ::::; m 1 

:. .. i 

54 

5» : :• ::::: Not 60 Mot aetivg si . :** '"[ sa : ... V 
4-+-

+* 65 •H m ? -f-+ £>? J' .: 

m 
y 

* 
€£t 

j :•: 
l-:iy : 

-H " 
: v: fr 

, M ,;• 44: 

U 
•* 

p*! : a-
• 73 •i . - m ; + "•••• 75 " 

m : ••• * f w ++ W % : :73 

m Not active ! "« 4 . •A e •3+ 

lJM i • •;•+ 4. ' : w +++ 88 - : 5-t .. • 
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Example 4: Inhibition of hll-6 mRNA Transcription 

[0394] in this example, hlL-6 mRNA in tissue culture ceils was quantitated to measure the 

transcriptional inhibition of hiL-6 when treated with a compound of the invention. 

[0395) In this example, hlL-6 mRNA in tissue culture cells was quantitated to measure the 

transcriptional inhibition of h!L-6 when treated with a compound of the invention. 

[0396J Human leukemic monocyte lymphoma U937 cells (CRL-1593.2) were plated at a 

density of 3.2*104 cells per well in a 96-weli plate in 100 \il 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% C02 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 lipopoiysaccharide from Escherichia coli. Triplicate wells were used for 

each concentration. The ceils were incubated at 37°C, 5% C02 for 3 h before the cells were 

harvested. At time of harvest, media was removed and cells were rinsed in 200 PBS, Ceils were 

harvested using the mRNA Catcher PLUS kit according to manufacturer's instructions. The eiuted 

mRNA was then used in a one-step quantitative real-time PCR reaction using components of the RNA 

UltraSense™ One-Step Kit (Life Technologies) together with Applied Biosystems TaqM.an® primer-

probes for hlL-6 and Cyclophilin. Real-time PCR plates were run on a Vla™7 real time PCR machine 

(Applied Biosystems), data was analyzed, normalizing the Ct values for hlL-6 to an internal control, 

prior to determining the fold expression of each sample, relative to the control, 

[0397] Compounds with an IC50 value less than or equal to 0,3 jiM were deemed to be 

highly active (+++); compounds with an IC50 value between 0.3 and 3 plV1 were deemed to be very 

active {++); compounds with an 1C50 value between 3 and 30 |iM were deemed to be active (+}. 

Table 6: Inhibition of hlL-6 mRNA Transcription 

!- H_G IL-6 j; Example T It-6 [ £xamp!e> 

Compound j activity s; Compound j activity 
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Example 5; inhibition of iL-17 mRNA Transcription 

[0393] in this example, hiL-17 mRNA in human peripheral blood mononuclear ceils was 

quantitated to measure the transcriptional inhibition of hlL-17 when treated with a compound of the 

invention. 

[0399] Human peripheral biood mononuclear cells were plated (2.0x10s ceiis per well} in 

a 96-weii plate in 45 pL OpTimizerT Ceil expansion media containing 20 ng/ml IL-2 and 

penicillin/streptomycin. The ceiis were treated with the test compound {45 pL at 2x concentration), 

and then the ceils were incubated at 37°Cfor 1 h before addition of lOx stock OKT3 antibody at 10 

pg/ml in media. Ceiis were incubated at 378C for 6 h before the ceiis were harvested, At time of 

harvest, cells were centrifuged (800 rpm, 5 min). Spent media was removed and ceii iysis soiution 

(70 pi) was added to the ceils in each well and incubated for 5-10 min at room temperature, to aiiow 

for complete ceii lysis and detachment. mRNA was then prepared using the "mRNA Catcher PLUS 

plate" (invitrogen), according to the protocol supplied. After the last wash, as much wash buffer as 

possible was aspirated without allowing the wells to dry. Eiution buffer (E3; 70 pL) was then added 

to each well. rnRNA was then eiuted by incubating the mRNA Catcher PLUS plate with Eiution Buffer 

for 5 min at 68DC and then immediately placing the piate on ice. 

[0400] The eiuted mRNA isolated 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 hiL-17 to an internal control, 

prior to determining the fold induction of each unknown sample, relative to the control. 

10401] Compounds with an IC50 value less than or equal, to 0.3 pM were deemed to be 

highly active (+++); compounds with an [C50 value between 0.3 and 3 pEVI were deemed to be very 

active (++); compounds with an ICS0 value between 3 and 30 piVi were deemed to be active'(+). 

Table?: Inhibition of hiL-17 mRNA Transcription 

Example 

Compound t activity 

Example IL-17 j Example j IL-17 j Example 
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Example 6: inhibition of hVCASVi mRMA Transcription 

[0402] in this example, hVCAMmRNA in tissue culture ceils is quantitated to measure the 

transcriptional inhibition of hVCAM when treated with a compound of the present disclosure. 

[0403] Human umbilical vein endothelial cells (HUVECs) are plated in a 96-weil plate 

(4.Gxi03 ceils/well) in 100 \il EGM media and incubated for 24 h prior to the addition of the 

compound of interest. The cells are pretreated for 1 h with the test compound prior to stimulation 

with tumor necrosis factor-a. The cells are incubated for an additional 24 h before the cells are 

harvested. At time of harvest, the spent media is removed from the HUVECs and rinsed in 200 |iL 

PBS. Ceil lysis solution (70 pi) is then added the cells in each well and incubated for "5-10 min at 

room temperature, to allow for complete ceil 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 allowing the wells to dry. Eiution buffer (E3, 

70 pi) is then added to each well. mRNA is then eiuted by incubating the mRNA Catcher PLUS plate 

with eiution buffer for 5 min at 68°C and then immediately placing the plate on ice. 

[0404] The eiuted mRNA so isolated is then used in a one-step -quantitative real-time 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 hVCAM to an internal control, 

prior to determining the fold induction of each unknown sample, relative to the control. 

Example 7: Inhibition of hMCP-1 mRNA Transcription 

[0405] In this example, hMCP-1 mRNA in human peripheral blood mononuclear cells is 

quantitated to measure the transcriptional inhibition of hMCP-1 when treated with a compound of 

the present disclosure. 
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[0406] Human Peripheral Blood Mononuclear Cells are plated (l.QxlO5 cells per well) in a 

96-welf plate in 45 pL RPMM640 containing 10% FBS and penicillin/streptomycin. The cells are 

treated with the test compound (45 jiL at 2x concentration), and then the cells are incubated at 37eC 

for 3 h before the ceils are harvested. At time of harvest, ceiis are transferred to V-bottom plates 

and centrifuged (800 rpm, 5 min). Spent media is removed and ceil lysis solution (70 ^L) is 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 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 allowing the wells to dry. Eiution buffer (E3, 70 |iL) is then added to each well. mRNA is then 

eiuted by incubating the mRNA Catcher PLUS plate with Eiution Buffer for 5 min at 68*C and then 

immediately placing the plate on ice, 

[0407] The eiuted mRNA isolated is then used in a one-step quantitative real-time 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 sample, relative to the control. 

Example 8: Up-regulatfon of HApoA-1 mRMA Transcription. 

[040S] In this example, ApoA-i mRNA in tissue culture ceils was quantitated to measure 

the transcriptional up-regulation of ApoA-i when treated with a compound of the invention. 

[0409] Huh7 cells (2,5x10s per well) were plated in a 96-well plate using 100 JJIL DMEM 

per well, (Glbco 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 -SOX (for future use) with the "LDH 

cytotoxicity assay Kit II" from Abeam, The ceils remaining in the plate were rinsed with 100 \xl PBS. 

[0410] Then 85 jiL of cell lysis solution was added to each well and incubated for 5-10 min 

at room temperature, to allow for complete cell iysis 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. 

Eiution Buffer (E3, 80 JJIL) was then added to each well. mRNA was then eiuted by incubating the 

mRNA Catcher PLUS plate with Eiution Buffer for 5 min at 68CC, and then 1 min at 4°C. Catcher 

plates with mRNA eiuted were kept on ice for use or stored at -8QT. 

[0411] The eiuted 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 to the control for each independent DMSO 

concentration), 

[0412] Compounds with an EC1?c value iess than or equal to 0.3 \xM were deemed to be 

highly active (+++); compounds with an ECI70 value between 0.3 and 3 were deemed to be very 

active (++); compounds with an ECI70 vaiue between 3 and 30 jaM were deemed to be active (+). 

Table S: Up-regulation of hApoA-1 mRNA Transcription, 

activity' 

Example 9: /*? vivo efficacy in athyrnic nude mouse strain of an acute myeloid leukemia xenograft 

model using MV4-11 cells; 

[0413] MV4-11 cells (ATCC) are grown under standard ceil culture conditions and (NCr) 

nu/nu fisol strain of female mice age 6-7 weeks are injected with 5x10® cells/animal in 100 JIL PBS + 

100 \xl Matrige! in the lower left abdominal flank. By approximately day 18 after MV4-X1 cells 

injection, mice are randomized based on tumor volume {L x Wx H)/2) of average ~120 rrtm3, Mice 

are dosed orally with compound at 75 mg/kg b.i.d and 120 mg/kg b.i.d in EAQ06 formulation at 10 

mL/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 

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 t-test in Excel. 

Table 9: In vivo efficacy in athyrnic nude mouse strain of an acute myeloid leukemia xenograft 
model 

Example 10: fa vivo efficacy in athyrnic nude mouse strain of an acute myeloid leukemia xenograft 

model using OCS-3 AMI cells 

[0414] OCi-3 AMI. cells (DfvlSZ} were grown under standard cell culture conditions and 

(NCr) nu/nu fisol strain of female mice age 6-7 weeks were injected with lOxlG6 cells/animal in 100 
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ViL PBS + 100 Matrigel in the lower left abdominal flank. By approximately day 18-21 after OCI-3 

AML cefls injection, mice were randomized based on tumor volume (LxWx H)/2) of average ~ 100-

300 mm3. 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 q.d. on a 5 day on and 2 day off dosing schedule in EA0Q6 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 

volumes, percent Tumor Growth Inhibition {TGI) 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 XI: Evaluation of Target Engagement. 

[0415] MV4-11 cells (ATCC) are grown under standard ceii culture conditions and {NCr) 

nu/nu fisol strain of female mice age 6-7 weeks are injected with 5xl06 ceils/animal in 100 \xl PBS + 

100 pi Matrigel in the lower left abdominal flank. By approximately day 28 after MV4-11 cells 

injection, mice are randomized based on tumor volume [L x Wx H}/2) of average ~500 mm3. Mice 

are dosed orally with compound in EA006 formulation at 10 ml/kg body weight dose volume and 

tumors harvested 6 hrs post dose for Bcl2 and c-myc gene expression analysis as PD biomarkers. 

Example 12: in Vivo Efficacy In Mouse Ersdotoxemfa Model Assay, 

[0416] Sub lethal doses of Endotoxin (E. Coli bacterial lipopolysaccharide} are 

administered to animals to produce a generalized inflammatory response which is monitored fay 

increases in secreted cytokines. Compounds are administered 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 intraperitoneal 

Example 13: In Vivo Efficacy in Rat Collagen-Induced Arthritis 

[0417] 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 mode!, 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 swelling), cartilage 
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destruction and bone resorption in arthritic rats, using a mode! in-which the treatment is 

administered after the disease has been established. 

Example 14: in Vivo Efficacy in Experimental autoimmune encephalomyelitis {EAE) Model of MS 

[041S] Experimental autoimmune encephalomyelitis (EAE) is a T-ceil-mediated 

autoimmune disease of the CNS which shares many clinical and histopathological features with 

human multiple sclerosis (MS). EAE is the most commonly used animal model of MS. I cells of both 

Thl and Thl7 lineage have been shown to induce EAE. Cytokines 11-23, iL-6 and IL-17, which are 

either critical for Thl and Thl7 differentiation or produced by these T cells, play a critical and non-

redundant role in EAE development. Therefore, drugs targeting production of these cytokines are 

likely to have therapeutic potential in treatment of MS. 

[0419] Compounds of Formuia ! or Sa 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.S5/CFA immunization and pertussis toxin injection in female C57BI/6 mice. 

Table ID: fn Vivo Efficacy in Experimental autoimmune encephalomyelitis (EAE) Model of MS 

- ' , 
f .. . : . .... .. 
J ' 

Example Compound ; ; jj jil : activity:; i 

j Example 7 
: 

Active 

Example 15: Ex Vivo effects on T cell function from Splenocyte and Lymphocyte cultures 

stimulated with external M06 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 TH1, Th2 and Thl7 cytokines using a 

Cytometric Bead Array assay. 

Examps 16: In vivo efficacy in athyrnic nude mouse strain of multiple myeloma xenograft model 

using MMls celts 

[0421] MMl.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 iOxiG6 cells/animal in 100 pt PBS + 

100 pL Matrigel in the lower left abdominal flank. By approximately day 21 after MMl.s cells 
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injection, mice are randomized based on tumor volume (LxWx H)/2) of average ~.12G mm". Mice 

are dosed orally with compound at 75 mg/kg b.i.d in EA005 formulation at 1G mL/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 volumes, percent 

Tumor Growth Inhibition (161) 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 t-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 considered as exemplary only, with a 

true scope and spirit of the present disclosure being indicated by the following claims. 
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What Is claimed is: 

1. A compound according to Formula Ib or Formula lib: 

w3-w1 

Formula Ib Formula lib 

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

wherein: 

A is selected from 5- or-6 membered monocyclic heterocycies fused to ring B, 

with the proviso that A cannot be substituted or unsubstituted 
& 
\ 

O. y\ 
\ 

i 0\ r\ A r\ r\ o-\ r\ (~ 1 
kA o-A- "LA S/ V V_A °--'i 

X 
<> X /°1 

/ \ f V, 
\ /\ t. -A* i 

V O A-v-6 , and 

B is a six-membered aromatic carbocycle or heterocycle; 

Y is selected from N and C; 

Wx is selected from H and CR-.; 

W2 is selected from N and CR2; 

W3 is selected from N and CR3; 

Wlf W2f and W3 may be the same or different from each other; 

X is selected from -NH-, -CHr, -CH2CH2-, -CH2CH2CH2-, -CH2CH20-, -€HJCH2NH-, -CH2CH2S-, -

C{0)-, -C{0}CHr, -C(0)CH2CH2-, -CH2C(0)-, -CH2CH2C(Gh -C(0)NH-, -C(0)0-, -C(0}S-, -

C{G)NHCHr, -C(0)GCH2-, -C(0)SCHr, where one or more hydrogen may independently be 
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replaced with deuterium, hydroxy, methyl, halogen, -CPs, ketone, and where S may be 

oxidized to sulfoxide or suifone; 

R,, is selected from 3-7 membered carbocycles and heterocycies; and 

Dj is selected from 5-membered monocyclic heterocycies, where Di is attached to the B ring 

via a carbon atom that is part of a doublebond within the Q± ring; 

Rj and R2 are independently selected from hydrogen, deuterium, alkyi. -OH, ~NH2, -thioaikyl, 

aikoxy, ketone, ester, carboxyiic acid, urea, carbamate, amino, amide, halogen, suifone, 

sulfoxide, sulfide, sulfonamide, and -CN; 

R3 is selected from hydrogen, -NH2, -CN, -N3, halogen,-N02, -OMe, -OEt, -NHC{G)Me, -

NHS02Me, cydoamino, cycioamido, -OH, -S02Me, -S02Et, -CH2NH?, -C(G}NH2, -C(0)0Me,and 

deiiteriUFT); 

with the proviso that if Rs is hydrogen and A Is a 5-membered ring, then cannot be 

H#3-

N F4 

I 
and with the proviso that if DL is 1' and R2 and R3 are hydrogen and is -OMe, then 

kA I BJ the A-B bicyciic ring is different from v 

£-

f WN 
and with the proviso that if Dj is I and each of Ru R2J R3 are hydrogen, 

the A-B bicyciic ring is not 

M 
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and with the proviso that if each of Rj., R2, R3 are hydrogen, then the A-B bicyciic ring 

is not 

H 

( I j I ,j 0=\ ]j ] 
H H H 

and with the proviso that if each of Klf Rz, R3 are hydrogen, then the A-B bicyciic ring 

0=^ 

H 

N 
is not H3C 
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2. The compound according to claim 1, wherein the A-B bicyciic ring is selected from. 
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3. The compound according to claim 2, wherein the A-B bicyciic ring is selected from 
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4. The compound according to claim 1, selected from 
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which may be optionally substituted with groups independently selected from hydrogen, 

deuterium, -NH2, amino (such as ~NH(CrCs}, -N(CrC5)2/ -NHPh, -NHBn, -NHpyridyl, -

NHheterocycle(CrC6), -NHcarbocycie(C4-C6}}, heterocyc!e{C4-C6}, carbacycletC^Q}, halogen, -CM, • 

OH, -CF3, alkyl{CrC5}, th!03lkyl{CrC6), alkeny^Cx-Cs}, and alkoxytCi-Cg). 
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5. The compound according to ciaim 1, selected from 

Y';M ,1*4 -R4 J<4 
•• fy X' 

k^l\r-D> N^AV' 
4 
M 

N' 

R 

N •" x-

A* 

N 

,R4 

N" -->'• 

A.. 

Di #TTD' 
H 

R, ,K« .As .1*4 R. R4 
X X X. X x' " x' 

M; If 1 o=< | j 0-< j J oK ij j 0=<" 7| | <v i| ) 
•w N 

H 
NXW;>" 
H -

• D. 

^,JX4 A 
,RH 

X 
'I ' N-
jvs.. / r V 

K, 

VD' N-^N^D, ^N^,^Bi<VN-)fS^-Di 

'£JJ'" VW 
IV x 

Sw^D, r TT a' n 
which may be optionally substituted with groups independently selected from hydrogen, 

deuterium, -NH2, amino (such as -NH^rCs}, -N(CrCs)2f -NHPh, -NHBn, -NHpyridyl, -

NHheterocycie(C4-C6)/ -NHcarbocycle(CrC6)), heterGcyde{C4-C6}, carbocyde(C4-C6), halogen,-CNr 

OH, -CF3, alkyl{CrCG}, thioaikyKCrQ), aikenyi(CrC5), and aikoxy(CrC6). 

6. The compound according to ciaim 1, selected from 
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which may be optionally substituted with groups independently selected from hydrogen, 

deuterium, -NR2, amino (such as-NH(CrC5), -N(CI-CS)2J -NHPh, -NHBn, -NHpyridyl, -

NHheterocycle{C4-Ce), -NHcarbocyclefQ-Q}), heterocycle{C4-C6), carbocycle(G4-C6). halogen, -CN, 

OH, -CF3, ail<yl(CrCG)., thioalkyi(CrC6), aEkenyKGrCg), and alkoxytC^Cg). 
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7, The compound according to claim 1, selected from 

which may be optionally substituted with groups independently selected from hydrogen, 

deuterium, -NH2; amino {such as -NH{CI-C5), -N(CrCs}2, -NHPh, -NHBn, -NHpyridyl, -

NHheterocycie{C4-C6}; -NHcarhocycle(C4-Cs)), heterocycie{C4-Cs), carhocycle(CrC6), halogen, -CN, -

OH, ~CF3, alkyKCi-Ce)/ th.ioalkyl(CrCB), aikenyKCi-Q, and alkoxy(CrC6). 

8. The compound according to claim 1, selected from 

wherein 2 is selected from hydrogen, deuterium, -NH2., amino (such as~NH(CrC5), -N{CrC5)2, 

-NHPh, -NHBn, -NHpyridyl, -NHheterocyc!e(C^-C&), -NHcarbocyde(C4-C5)), aikyi{C3-C6), thioalkyi(Cr 

CG), aikenyi{CrCs), and aSkoxy(CrC6). 

9. The compound according to any one of claims 1-8, wherein R4 is a 3-7 membered 

carbocycle. 

10. The compound according to any one of claims 1-9, wherein Di is selected from a 5-

membered monocyclic heterocycle, such as, but not limited to: 

which is optionally substituted with hydrogen, deuterium, alkyl(Ci-C4)(such as methyl, ethyl, propyl, 

isopropyl, butyl), alkoxy(CrQ) (such as methoxy, ethoxy, isopropoxy), amino (such as-NH2l -MHMe, 
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-NHEt, -NHiPr, -NHBu -NMeJ( NMeEt, -NEtz, -NEtBu, -NHC(0)NHalkyi}, halogen (such as F, Ci), amide 

{such as -NHCfOjfVle, -NHC(0)Et, -C(G}NHMe, -C(0)NEt2, -C(O)NiPr), -CF3, CN, -N3, ketone {CrC,%) 

(such as acetyl -C(0}Et, -C(O)Pr), -5(0)Alkyl(CrC,) (such as -S(0}Me, -S(O)Et), -S02alkyl(Ci-Cj) (such 

as-S02IVle, -S02Et, -S02Pr), -thioalkyl(Ci-C4) (such as-SMe, -SEt, -SPr, -S8u), -COOH, and/or ester 

(such as ~C(0.)0Me, -C(0)0Et, -C(O)OBu), each of which may be optionally substituted with 

hydrogen, F, Ci, Br, -OH, -NH2, -NHMe. -OMe, -SMe, oxo, .and/or thio-oxo. 

11. The compound according to any one of claims 1-10, wherein D3 is selected from a 5-

membered monocyclic heterocycle, such as, but not limited to: 

which is optionaiiy substituted with hydrogen, deuterium, aikyl(CrC4)(such as methyl, ethyl, propyl, 

isopropyl, butyl), alkoxy(Cr-Ca) (such as methoxy, ethoxy, isopropoxy)., amino (such as~NH2, -NHMe, 

-NHEt, -NHiPr, -NHBu -NMe2, NMeEt, -NEt2, -NEtBu, -NHC(0)NHalky!), halogen (such as F, CI), amide 

(such as -NHC(0)Me, -NHC(0)Et, -C(0)NHMe, -C(0)NF.t2, -C(O)NiPr), -CF3, CN, -N3, ketone (CrCt) 

(such as acetyl, -C{0}Et, -C(O)Pr), -5(0)Alkyi(CrC4) (such as -S(0)Me, -S(G)Et}, -S02alkyl(CrC4) (such 

as -SO?Me, -S02Et, -S02Pr), -thi0alkyl(Ci-C4) (such as—SMe, -SEt, -SPr, -SBu), -COOH, and/or ester 

(such as-C(0)0Me, -C(0)0Et, -C(G}08u)f each of which may be optionally substituted with 

hydrogen, F, CI, Br, -OH, -NH2, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo. 

12. The compound according to any one of claims 1-11, wherein Dx is selected from a 5-

membered monocyclic heterocycle, which is optionally substituted with hydrogen, deuterium, 

Alkyl(Cl-C4), (such as methyl, ethyf, propyl), each of which may be optionally substituted with 

hydrogen, -OH, -F, and -NH2. 

13. The compound according to any one of claims 1-10, wherein da 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 

optionaiiy substituted with hydrogen, deuterium, Aikyi(CrC4),(such as methyl, ethyl, propyl), each of 

which may be optionally substituted with hydrogen, -OH, -F, and ~NH2, 

14. The compound according to claim 1-10, wherein is an isoxazofe or pyrazoie optionally 

substituted with hydrogen, deuterium, Alkyl(Ci-C4},(such as methyl, ethyl, propyl), each of which 

may be optionally substituted with hydrogen, -OH, -F, and -NH2. 
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rv 25. The compound according to claim 14, wherein Di is selected from * • ^ ? 

and 

--fl 
N 

16. The compound according to any one of claims 1-15, wherein Wi is CRi, where Ri is 

selected from hydrogen, deuterium, -OH, -NH2, methyl, halogen, and -CN. 

17. The compound according to any one of claims 1-16, wherein Wi is CH, 

IS. The compound according to any one of claims 1-17, wherein W2 is CRZ, where R2 is 

selected from hydrogen, deuterium, -OH, -NH2f methyl, halogen, and -CN. 

19. The compound according to any one of claims 1-18, wherein W2 is CH, 

20. The compound according to any one of claims 1-15, wherein at least one of Wi and W2 is 

nitrogen. 

21. The compound according to any one of claims 1-20, wherein W3 Is nitrogen, 

22. The compound according to any one of claims 1-20, wherein W3 is CR3/ where R3 is 

selected from hydrogen, ~NH2J and halogen. 

23. The compound according to ciaim 22, wherein R3 is selected from hydrogen and -NH2, 

24. The compound according to claim 23, wherein R3 is-NH2, 

25. The compound according to any one of claims 1-24, wherein X is selected from -€H2-, -

CH(CH3}-, -CH{OH)-, -NH-,CH2CH2-, where one or more hydrogen may independently be replaced 

with deuterium or halogen, 

26. The compound according to claim 25, wherein X is selected from -CHr, CH{CH3)-, and ~ 

NH-, where one or more hydrogen may independently be replaced with deuterium or halogen. 

27. The compound according to ciaim 26, wherein X is selected from --CHr, - CH(CH3)-, 

where one or more hydrogen may independently be replaced with deuterium or halogen. 

28. The compound according to any one of cfaims 1-27, wherein R* is selected from 

hydrogen, deuterium, aikyl, -OH, -NH2, -thioaikyl, alkoxy, ketone, ester, carboxyiic acid, urea, 
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carbamate, amino, amide, halogen, carbocycle, heterocycle, suifone, sulfoxide, sulfide, sulfonamide, 

and and -CN. 

29. The compound according to any one of claims 1-28, wherein R2 is selected from 

hydrogen, deuterium, aikyl, -OH, -NH2, -thioaikyl, alkoxy, ketone, ester, carboxyiic acid, urea, 

carbamate, amino, amide, halogen, carbocycle, heterocycle, suifone, sulfoxide, sulfide, sulfonamide, 

and and -CN. 

30. The compound according to any one of claims 1-29, wherein Ri and R2are 

independently selected from hydrogen, deuterium, aikyl, -NH2, -thioaikyl, alkoxy, amino, amide, 

halogen, carbocycle, heterocycle, and -CN, 

31. The compound according to any one of claims 1-30, wherein R* and R2 are 

independently selected from hydrogen, deuterium, alkyi(CrC6), -NH2, -th!Gaikyl(CrC6), a!koxy{CrCs}, 

amino, and amide. 

32. The compound accordingto ciaim 1-31, wherein Rx and R2 are hydrogens 

33. The compound according to any one of claims 1-31, wherein at least one of Rlf and 

R3 is different from hydrogen. 

34. The compound according to any one of claims 1-33, wherein R4 is selected from 5-6 

membered carbocycles. 

35. The compound according to any one of claims 1-33, wherein R4 is selected from a small 

cycio3lkyl{C3-C6) and phenyl ring optionaiiy substituted with one or more groups independently 

selected from hydrogen, deuterium, alkyifCrQ), aikoxy{CrC4)y halogen, -CF3, CN, - and -thioalkyi{Cr 

C4), wherein each alkyi, alkoxy, and thioaikyl may be optionally substituted with F, Ci, or Br 

36. The compound according to cany one of claims 1-35, wherein R4 is a phenyl ring 

optionaiiy substituted with one or more groups independently selected from deuterium, alkyl{CrC4). 

aikoxy{CrQ), halogen, -CFa, CN, and -thioa3kyl{CrC4)( wherein each aikyl, alkoxy, and thioaikyl may 

be optionally substituted with F, CI, or Br. 

37. The compound according to any one of claims 1-33, wherein R4 is selected from an aryi 

optionally substituted with one or more groups independently selected from deuterium, aiky!(CrC4), 

alkoxy{Ci-C4), halogen, -CF3, CN, and -thioalkyl{CrC4), wherein each aikyl, alkoxy, and thioaikyl may 

be optionally substituted with F, CI, or Br. 
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38. The compound according to any one of claims 35-37, wherein the alkyl(CrC4) is selected 

from methyl, ethyl, propyl, isopropyl, and butyl; the alkoxy(CrC4) is seiected from methoxy, ethoxy, 

and isopropoxy; the halogen is selected from F and CI; and the thioalkylfCrCi) is selected from -

SMe, -SEt, -SPr, and -Sbu. 

39. The compound according to any one of claims 1-33, wherein - X-R* is seiected from -

CH2AryL 

40. The compound according to ct aim 1, wherein the A-B bicyciic ring is selected from 

, A A ** ^ 
-X X. x \ 

z-4 4 j z-i !| J oK I 1 °=< 1 J 
II H 

wherein 2 is selected from hydrogen, deuterium, ~NH2, amino (such as -i\fH{tr-C5), -N(CI-C5)2, 

-NHPh, ~NH8n, -NHpyridyl, -NHheterocycle(C4-C6), -NHcarbocycle{C4-C6)}, alkyKCr-Cs), thioalkyl{Cr 

Cs), alkenyl{CrC6), and alkoxy{CrC6), carboxy!; 

>. L ,0 
\ i 

Dt is * ' ; and 

X is selected from ~CHr and -CH(CH3)-; and 

R4 is a phenyl ring optionally substituted with groups independently selected with one or 

more groups independently selected from deuterium, alkylfCi-Q), aikoxy(CrC4), halogen, -CF3, CN, 

and -thioalky!(CrC4), wherein each aikyl, aikoxy, and thioaikyl may be optionally substituted with F, 

CI, or Br. 

41. The compound according to daim 1, wherein the A-B bicyciic ring is selected from 

Ai R4 ,I<4 V-R" x x x * 

% J j zH I J o~< i! j °*%A J 
H . H 

Nil-

wherein Z is selected from hydrogen, deuterium, -NH2/ amino (such as -NH(Ci-C5), • N(CrCs)2, 

-NHPh, -NHBn, -NHpyridyl, -NHheterocycle(CrC6), -NHcarbGcycle(C4-C6))/ alkyl(Ci-C6), thioalky3(Cr 

C6), alkeny^Cr-Cfi), and alkoxyfCi-Ce); carboxyl; 
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X is selected from -CHr and -CH{CH3)-; and 

R4 is a phenyl ring optionally substituted with groups independently seiected with one or 

more groups independently selected from deuterium, a Iky l(CrC4}, aikoxy(CrQ), halogen, ~CF3/ CN, 

and -thioaikyKCrC:), wherein each aikyl, alkoxy, and thioaikyl may be optionaiiy substituted with F, 

CI, or Br. 

42. The compound according to ciaim 40 or 41, wherein the R4 phenyl ring is optionally 

substituted with one or more a I kyi(CrC4) selected from methyl, ethyl, propyl, isopropyl, and butyl; 

aikoxy{CrC4), selected from methoxy, ethoxy, and isopropoxy; halogen seiected from F and CI; and 

thioalkyl(CrC4) selected from -SMe, -SEt, -SPr, and -Sbu. 

43. The compound according to any one of claims 40-42, wherein Z is selected from 

hydrogen and amino 
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44. The compound according to any one of claims 40-42, wherein 1 is .selected from 

'Ms, -a;3> CH3CHM:K €F3CH-r, 'SMo, -SOMe, ~SG2lvle, -CN, 

<WA V?? 

ah V ̂  HV "V 
o o HJN 

}-hC .,J'K^^QX no..^-^rr\ 

-0A U.0A r°A r/' Cu 
cr 

H5C.NA "^A H,C^NA 
H Cil-i H , H - H 

li>N A 

HO.; x*%gA H.C ^y-"''N^xxNA 

T-N 
V-' 

Ii H3C 

9}'h H 
.*x^NA 

H 

Q-; 
N* 

.,.N 

^•WA 
H 

:^A 

H->N ' m j 

r% 
k-'>rX-

H 

H>CW-% 
M%,A ri HC 

^ * ^NV^N....A :L- A • X 
H H 

AjjA 
H 

H2N. 

WHJA L j 
H 

i^vr%A ( Jk 
f-i J H "fs ^ ^ 

H*C" ^-•X 

' ;N< 
ii. J A 

V^^A k^^A k^Nv^NA 
H 

i! ii | J H 
•vs^ • 

H Ii .1 H If ti 

<VV^ 
H N 

X A ri N% 

\J H 
N. 

ii T f 1 SJ • .---A ,.:V xv ..•[ '%A K.^^JW 
H ii 

iT^N 

H 
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45. The compound according to claim 44, wherein Z is selected from 

•Me, -CFj, -Et, CH-}CH-->0-, ^r^'v fl * i ] H3C-X:A K^C'^N^ 
' " " ' V N <>N^ tl " " H 

HDX/^A H,CG-^N^ —A HO., H-/N' 

CH3 

•Jj- •• -v-w H3C^^'NA 

r-N \ ffx 

A Hftfv;:"W-xA 

\ / 1 
^ ' \ ;N. 

^ ^_NA 
NA h J H 

cx 
N -

W 
i 
V 

rn ,-"N *<u ^ tV Os^ UNA USA 1,5 
N h H 

MiL v^-vi^A' <<V • ^ S 

B 

C^A U 
H 

H3C. 

" •N^ 
H 

? '1 . 9 

H 

A N-^r^N 
H 

£P^ 

,VIA X N ' ft ii H jl J H i $ 3 A-^'' }} 

46. A compound selected from: 

9-benzyi-2-{33-diniethylisQxa2o!-4-yl}-9H--purin-6-arrsine; 

3"benzyl-5-(3,5~dimethyiisoxazoi~4-yi)~lH-irriidazo[4,5-h]pyridin-2(3H)-one; 

l-benzyi-5-(3,5-dimethy!isoxazoM-yi)-lH-imidazo[4/5-b]pyridm-2(3H)-one; 

4-(3-benzyi-3H"imidazo[4r,5-b]pyndin-6-yi)~3#5~dimethytisoxazoie; 

4-{l-benzyi-lH-imidazo[4,5»b]pyndEn-6-yi)-3,5-dimethyiisoxa2ole; 

3~benzyi-5-(3,5-dimethyiisoxazo[-4-yi}benzo[d3oxazo!~2{3H)-one; 

I-b8nzyS-6~{3,5-dimethyiisoxazoj-4-yl)-:i.H-benzo[d]imidazoi-4-arn(ne; 

l~benzyj-5-{3f5~dimethylisoxa2QM-yl}-lH-benzo[d]imidazo!-7~amine; 

N,l-dibenzyi-6-(3,5-djmethylisoxazol-4-y!}-lH-benzo[d3imida2oi-4-amine; 

l-benzyi-6-(3,5-dimethylisoxazol-4-yi)-IH~imidazo[4,5-b]pyridin-2{3H}-Gne; 
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I-benzyi-^-^S-dimethyiisoxazoM-ylJquinoxalin^flH^onG; 

l-ben2yi-7-(3.5~dimethyiisoxazol-4-yi}-3/4-dihydroqu3nazoiin-2{lH}-one; 

4-(l-benzyl-2--methyl-iH-irnfda2o[4;5"blpyridin-6'y3}"3,5"dimethylisoxazole; 

4-(l-(cyclopropylmethyl)~2-methy!-4-nitro-lH-benzo[d]!midazo!-6~yl)-3,5-dimethyiisoxazoie; 

l-benzyl-6-(3#5-dimethylisoxazol-4-yl)-4-nitro-lH-benzo[d]imidazo!-2(3H)-one; 

4-amino-l-benzy!-6-{3,5~dimethyii5oxazo!-4-yf)-iH-herszo[djimidaz0j-2(3H}-Qne; 

l-benzyi-6-{3,5-dimeihy]isoxazol"4-yl}-2-ethoxy~lH-benzo[d]tmidazoi-4-amine; 

l-benzyl-S^S.S-dimethylisoxazoM-ylJ-N-ethyM-nitro-lH-benzoIdjimidazol^-amine; 

l-benzyl-6-{3,,5-dimethylisoxazo!-4-yf)-N2-ethy!-lH-b8nzo[d]imidazole-2J,4diamme; 

methyl l-benzyl-6-(3;5-dimethylssGxazol-4-y!)-2-oxo-2,3-dihydro-lH-benzo[d]6midazoie-4-
carboxyl ate; 

X-benzyl-6-{3,5-dirnethy!i50xazoi-4-y[)-2"OXO"2/3-dihydro-lH-benzo[d]imidazole-4-carboxamide; 

4-(atTninomethyi}-l~benzyl-6-(3/5-dimethyiisoxazoi-4-yl)-lH--benzo[d]imidazo!-2(3H}-one; 

S^S.S-dimethyiisoxazoi^-yO-N-phenyl-lH-pyrroiop^-blpyndin-a-amine; 

6-(3,5-dimethyl!soxazoi-4-yl)-l-(4"fiuorGhenzyi)-3-methyi~lH-pyrazojo[4,3~b3pyridme 4-oxide; 

6-(3,5-dimethyiisoxazo!-4-yi)-I-(4-fluorobenzyi}-3-methyl-lH-pyrazo!o[4>3-b3pyridin~5(4H)-one; 

4~{3~benzyi-3H~imidazo[4;5-b]pyridiiv5-yi}-3f5-dimethylisoxazoie; 

6-{3,5-dimethyllsoxazol-4-yl)-l-(4-f!uorobenzyi)-lH-benzo[d3imidazol-4"amine; 

6-{3,5-dimethyl3SQxazoi-4-y!)-l"(4"f}uQrQbenzy!)-l\3-]-nethyl-lH-benzo[d]imidazoi-4-amine; 

6-{3,5-dimethylisoxazol-4-yl)-l-(4-fluorobenzyij-N,N-dimethyi-lH-benzo[d]imid3zol-4-amine; 

3J5<limethyl-4-{l-(l-phenylethy!)--lH-imidazo[4,5~b]pyridin-6-yl)i50xazole; 

4-(l-benzyi-lH-imidazo[4;5-c]pyridin-6-yl}-3,5'd!methySisoxazole; 

l-benzyi-6-{3,5~dimethyiisoxazoM--y!}-lH-imidazo[4,5-c3pyridine 5-Gxide; 

l-ben2y(-6-{375-dimethylisGxazo!-4-yl)-lH-imidazo[4,5-c]pyridin-4~amine; 

4-{l-benzy!-3-bromO"lH-pyrro!o[3f2~b3pyridin»&-yl)~3f5"dimethySisoxazole; 

l-be!izyi-6-{3,5-dimethylisoxazol-4-yi}-lH-pyrrolo[3,2-b]pyridine-3-carbaldehyde; 

l-tl-benzyl-S-iS^-dimethyiisoxazol^-ylJ-lH-pyrroio^^-blpyndin-S-yiJethanorte; 

i-benzyl-6-(3,5-djmethySisoxazol-4-yl)-:LH-pyrrolo[3/2-b]pyridin-5-yl formate; 
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4-((6-{3,5-dimethY!isoxazol-4-yl}-2-methyi-lH-imidazo[4,5-bjpyridin~l~yl)methyl}benzamide; 

4-(l~bfinzyj--3-nitro-lH-pyrro!o[3/2-b]pyndin-6-yi)-3,5-dimethy]isoxazole; 

3,5-dimethy!-4-(3-(4-(trifiuoromethyl}benzyl}~3H-inriidazo[4.,5-b]pyndm-6-yi}isoxazo{e; 

3,5-dimethyi-4-(l~(4-(trif!uoromethyl)benzyf}~lH-imidazo[4/5-bJpyridin-6-yl)isoxazoie; 

4-{3-(4-chlorobenzv,i}-3H~imidazo[4/5-b]pyridin-6-yl)-3,5-dimetbySisoxazo]e; 

4-{l-{4-chiorobenzy[)-lH-imidazo[4,5-b3pyridin-6-yl)-3/5-dimethy!isoxa?.oie; 

4-(3-(4-fluorobenzyl)-3H-imidazo[4,5-b3pyridin-6-yl)-3,5-dimethy!isoxazole; 

4-(l-(4~fiuorobenzyl}-lH-imidazo[4,5~b3pyridin-6-yf}-3,5-climethyiisoxazo!e; 

3,5-dimethy!-4~(3-(pyridm-2~yimethy[)-3H-imidazo[4/5-b]pyn'din-6-y!)isoxazo!e; 

3J5--dimethY!~4-(l-{pyndtn~2"ylmethyS)-lH-imidazo[4/5--b]pyridi3i-6-yl}isoxazo]e; 

4-(l-(4-fiuorobenzyi)-lH-pyrro!o[3,2-b]pyridiri-6-yi)-3,5-dimethyilsoxazole; 

4-(l-{4-f!uorobenzy!)-lH-pyrroio[2f3~b]pyndin-6-yi}-3/5-di}nethylisoxazole; 

4-(5-(4-fluorobenzy!}~5H»pyrro!o[2,3-b]pyrazin-3-yi}-3/5-dimethyiisoxazoie; 

4-(l-(4-fiuorobertzyl)"lH-pyrazolo[4/3-b]pyridin~6-yi)-3,5-d[methyiisoxazoie; 

6~(3,5-dimethylisoxazol-4-yl)-l-{4-f!uorobenzyl)-lH-pyrroio[2,3-b3pyridtn-4--amine; 

4-(l-(4-f!uGroben2yi}-3-m£thyi~lH-pyrazolo[4,3-b]pyridin-6~yi)-3,5-dimethyrisaxazole; 

l-benzyl-6-{3,5-dimethy!isoxazo!-4-yi)~lH~indazoi-4--amine; 

l-benzyl-6-(3,5~dimethy!isoxazo!-4-yi)~2™methyi~iH~benzo[d3imidazof~4-amine; 

l-benzyl-6-{3^5-dtmethylisoxazoi-4~y])-lH-pyrrolo[3/2-b]pyridin-5(4H)-one; 

3-((5-f3,5~dimethyiisoxazoi-4-yl)~lH-pyrrolo[3J2-b3pyridsn-3-yS}amino3benzoriitrjie; 

4~{l-(4-fiuorobenzyi}-2-methyi-lH-irnidazo[4/5-b3pyridin-6-y!}-3;5"dimethylisoxazoie; 

4-{l-benzyi-2-ethoxy-lH-imidazo[4,5-b]pyridin-6-yi)"3f5-dirrt8thyiisoxazoie; 

4-((8-{3,5-dimethy!isoxazDl-4-yl)-2-methyi-lH-imidazo[4/S-b3pyndin"l-yi3methy!}-3/5-
dimethylisoxazoie; 

4-(l-{2,4-dich!orobGn.zyl)-2-methyl-lH-imidazol4,5-b3pyridin-6-y!}-3/5-ditYiethyiisoxazoie; 

4-{l-{4-metboxybenzyl}"2~methy!-lH-imidazo[4/5-b3pyridtn-6-y!)~3,5~dimetby!isGxazoie; 

4-{l-(cyciopropylmethyl)-2-methyl-lH-imldazo[4,5-bjpyridin-6-y!}-3f5-d3methyiisoxazGie; 

N-(l-benzyl-6-(3,5~dimethyfisoxazo["4-yi)~2-methyl-iH-benzo[d]imidazo!-4-yl)acetamide; 



N-(l-benzyl-6-(3f5-dimethylisoxazol-4-yl)-2HTiethyi-lH-benzo[d]imidazol-4--yi)ethanesulfonamide; 

4-(l-benzyl-4-methoxy-2--rnethy!-lH-benzo[d]'imidazol-6--yl)-3,5-dimethyjisaxazQie; 

7-amino-3-b8nzyi-5-{3,5-dimethyiisoxazoi-4-yt)benzo[d]oxazol-2(3H)-orie; 

3/5-dimethyl-4-(2-methyM-{pyridin-3-ylmethyi)~lH-im]d3zo[4/5-b]pyridin-6-'yl)isox3Zoie; 

3,5-dimethyl-4-(2-methyi-.T-{th!ophen-2-yirrjethyi)-lH-imidazo[4,5-b]pyridin-6-y!)isoxa2ole; 

4-((6-(3i5-dimethylisoxazol-4-yl)-2-methYf-lH-lmldazo[4#5-b]pyridln-l~yl)methyl)benzonltriie; 

4-{l-benzy!-lH-pyrrolo[3,2-b]pyridin-6-yi}-3/5-dimet!iyiisoxazoie; 

l-{l-benzy!-6-(3/5-d]methy!isoxazo!-4-yi}-lH-pyrroio[3,2-b]pyrid]n-3-yl)-N,N-dimethy!methanamine; 

l-benzyl-6-{3,5-dimethylisoxazo!~4-yi)~lH~pyrrolo[2,3-b]pyridin-4-amine; 

3,5-dimethy!-4-(2-methy!-l-(pyndin-4-ylmethyj)-lH-imidazo[4,5"b]pyridin-6-yl)isoxazoi8; 

l-(cyclopropylmethyl}-6-{3,5-dimethyiisoxazoi-4-yl)~2-methyi-lH-ben2o[djimidazoi~4-3mine; 

3J5-dimethYi-4-(2-roelhyi-l-((5-methylthiophen-2-yl)mGtby!}-lH-4midazQ[4,5--b]pyridiFvG-
yljisoxazole; 

4-{l-{{5<hiorothiophen-2-yi)methyi)-2-methyi-lH-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazQie; 

5-{(6-{3,5-dimethY!isoxazol-4-yi}-2-methyi-XH-imidazo[4,5-b]pyridin"l-yl}methyi}thiophene-2-
carbonitrile; 

6-f3,5-dimethylisoxazoi-4-yl)-l"{4"fluorobenzyi)-lH-imidazo[4J5-b]pyridine 4-oxide; 

6-(3,5»dimethy!isoxazol-4--yi)-l"(4-fluorobenzyi}-lH-imida2o[4,5-b]pyridin-5-yi acetate; 

l-benzyi-e-fl^-dimethyl-XH-pyrazol-S-yO^-methyM-nitro-lH-benzo^jimidazoie; 

l-benzyl-6-(l;4-dimethyl"lH--pyrazol-5-yl)-2-methYl-lH-benzo[d]im!dazoM-arr!lne; 

4-(l-(4~chlorobenzyi)-2-niethyi'lH-imidaza[4,5-b]pyridiri-6-yl)"3,5-dimethyiisoxazol8; 

4-{{6-{3,5-dimethy!isoxazoi-4-yl}-2-methy!-lH-imidazo[4/5-b]pyndin-l-yl)methy!)pheno]; 

l-benzyl-6~{3,5-dimethy!isoxazQl-4--yi)~2-methyi-lH-benzoId]imidazGle-4"Carbanitrne; 

l-benzyi-6-{3,5-dimethyiisoxazo!-4-yi)-2-oxo-23-dihYdro-lH"benzo[d3irnidazoie-4-carbonitriie; 

i-benzyl~6-{3/5-dimethy!isoxazol-'4"y!}-2-morphQiino-lH-benzo[d]imidazol-4-amine; 

l-benzy!-6-(3,5-dimethyiisoxazol~4-yj}-lH-pynx>io[3,2~h]pyridjne~3-carbonitrije; 

4~{l-benzy}-3-chioro-lH-pyrroio[3,2-b]pyrid[rt-6--yl)"3^5-dimethy!isoxazo!e; 

4-amino-l-(4-chlorobeiizyl)-6-(3/5-dimethyfisoxazGl-4-yl)-XH-benzo[djimidazoi-2(3H)-one; 
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l~{4-chJoroben2yl)-6-{3,5-dimethyHsoxazo!~4-yi)~4-nitro~lH-benzo[d3imiciazol-2(3H)"One; 

4-{l-bsnzyl-iH-pyrazoio[4,3-b]pyridin-6-yl)-3f5-dimethyiisoKazo!e; 

4-{l~{4-chlorobenzy!}-lH-pyrazoio[4,3-b3pyndi?>6-y3)-3,5-dimethyi?soxazoie; 

1-benzy!-2-methyl-6"(l-methy!-lH-pyrazol-5-y!}*lH~benzo[d3imidazoi-4-amine; 

4~{l-{3J4~dich!orobenzyi)-2-methyi-lH"imidazo[4,5~b]pyridin-6-yf)~3,5-dimethylisoxazole; 

6-{3,5-djmethyiisoxazol~4-y!}-2-methy!-l-(l-pheny!ethy!}-lH-benzo[d]imidazoM-arrsme; 

2-(azetidHvl-yl)-l-benzYl-6--(3,5-dimethyiisoxazoi-4-yi)-lH43enzo[djimidazQi'-4-amine; 

3J5-dimethy!-4-(l-{thiophen-3-ylmethyl}-IH-pyrazolo[4,3-b3pyridin-6-yi)isoxazole; 

iM-(l-benzyl-6-(3/5"dim8tby3isGxazol-4~yi)-lH-pyrrolof3/2-b]pyridin~3"yl)acetamfde; 

l45enzyi-6-(33-dimethyiisoxazot-4-yl)-:i.H~pyrrola[3,2-b]pyridin-3-am!ne; 

l-{3,4-diehlorobenzy!)-6-{3/5-dimethyiisoxazol-4-y3)-lH-imidazQ[4,5-b]pyridm--2(3H)-c)ne; 

l-(4-ch3orobenzyl}-6-(3,5-dimethylisoxazof-4-yl)-lH-indazol-4-amine; 

6-(3J5-dlmethy!isoxazoi-4-yi}-l44-methoxyb8nzyi}~4"n]trO"lH--benzo[d3imidazoi-2(3H)"One; 

4-amino-6-{3,5-dim6thy!ssoxazol-4-yt)-l-(4-metboxybenzy3)-lH-benzo[d]imidazo!-2{3H)-one; 

l-{4-chiorobenzy!)-6-{3,5"dimetbyiisoxazoi"4-yl)--lH~imidazo[4,5~b]pyndin~2(3H)-one; 

6-{3,5-dimethy!isoxazo!~4-yS)-:i-{thiophen-2-ylmethyO-lH-inrHdazo[4.5-b]pyrid!n-2(3H)-one; 

l-benzyl-6-(3,5-dimethy!i$oxazQl-4"yi}-N-ethyl-lH-imidazo[4,5~b]pyridm--2~arnine; 

3,5-dimethy)-4~(2-methyi-X-ji-phenyiethy3HH~imfdazo[4,5-bjpyridin-6-yi}3$oxazoie; 

l-benzy!-6-(3J5~dimethylisoxazol--4-yi)»N2-(tetrahydro-2H-pyran-4-yi)-lH-benzo[d]Smidazoie-2,4-
diamine; 

6~(3#5-dimethyllsoxazo!-4-yl}-4-r!itm-l-(l-phenylethy'f)-:3.H-benzo[d]imidazol-2(3H}-one; 

N-{l-benzyi-6-{3J5-d!methylisoxazoi-4-yi}-2-oxo-2,3-dihydro~lH-benza[d]im!dazol-4-yf)acetamld8; 

5-fS.S-dimethyiisoxazol^-yO-l^l-pbenylethyfJ-iH-imidazoKS-bJpyridin^iBHj-one; 

6-{3;5-dimet3iynsoxazoi"4-yi)-N-ethy!-l-(l-phenylethyi}-lH-imidazo[4,5-b]pyndin--2-am!ne; 

4~{l-benzyl-6~(3J5-dimethylisoxazo!-4-yi)-lH-imldazoK5-b]pyridin-2-yi)morpho[ine; 

4-amino-6-(3,5-dimethYnsQxazol-4-y!)-l-{l-phenylethyl}-lH-benzQ[d3imidazoi-2(3H)-ane; 

4-(l-(cyclobutyimethyi)-2-methyl-4-nitro4H-benzo[d]imidazoj-6-yi)-3;5-dimetbyiisoxazo3e; 

4-[l-{cyc!opentyimethyi}-2-methyi-4-nitro-lH-benzo[d]imidazoi-6-yi)-3,5-dimetbyiisoxazole; 



l-fcyciopropyirnethyi)"6-(3J5"ClimethylEsoxa?.o!-4-yi}-:].H-imidazo[4J5-b]pyridin"2(3H)-one; 

N-(l-benzyl-6-(3J5-dimethylisoxazoi-4-yi)"2-{ethylam!no)-lH-benzo[d]imidazoi-4-yi)acetam]de; 

N-(l-benzy!-6-(3,5-dimethyiisoxazoi-4-yl}-2-ethoxy-lH-benzo[d]imidazol~4-yl}acetam!de; 

4"{l-benzyl-4-brorno~2-methyi-lH-ben2o[d3imidazol~6~yi}-3,5-di3inethy!tsoxazoie; 

3-benzyf-5-{3,5-dimethy!isoxazoi-4-yl)-l-ethyi-lH-benzo[d]imida2oi-2{3H)-one; 

4-{2-{azetidm-l-yi}--l~benzy[-lH-imidazG[4J5"h]pYridm-6-y!}-3/5-dimethylisaxazole; 

^{{S-chlorothiophen^-ylJmethyO-S^S.S-dimethylisoxazoi^-yO-lH-tmidazoKS-bjpyridin^iBHJ-one; 

(S)-3J5-dimethyi-4-{2-methyl-4-nitro-l~{l-phenyiethyl}-lH~benzo[d]imidazol-6-yl)isoxazo!6; 

(R)~3f5~dimethyl-4-(2-methyi-4-nitro-l~(l-phenylethyl)-lH-ben2o[d]imida?.ol*6-yi)isoxazoie; 

6-{3,5-dimethyiisoxazo!-4-y[)-N-ethyl-4-nitro-l-{l-pheny]ethyl)-lH-benzo[d]imidazol-2-amfne; 

4-{l-benzyl-2-ethyi-lH-imidazo[4,5-blpyridin-6'yi)-3/5-dimethyi!soxazo!e; 

4-amino-6-(3J5-dimethyiisoxazol-4-yi)-l-(4-hydroxybenzyl}~lH-benzo[d]imidazoi-2(3H}~one; 

N~(2-(az8tidin"l-yi)-l-benzyl-6-(3,5-dimethylisoxazol-4-y!)-lH-benzo[djimidazo!-4-y!}acetamide; 

l-{cycjopropylmethyl}-6-{3/5-dimethySisoxazol-4-yl)-N-ethyl-lH-fmidazo{4,5-b]pyridin-2-amine; 

l~(cyciobutylmethyl)-6-{3,5-dimethyiisoxazol-4-yl}-2-methyl-lH-benzo[d3irnidazo!-4-arr\ine; 

l-{cyc!opentylmethy!)"6-(3,5-dimethyr!SOxazoj-4-yl)-2~methy!-lH-benzo[d3imidazoi-4-amine; 

5-{3/5-dimethySisoxazol-4-yj)-N2-ethy!~l-(l-phenyIethyi}-lH-benzo[d3i!T!idazo!e-2?4-diamme; 

4-{l-benzy!-4-nitro-2"{pyrro!idin-l-yi)-lH-benzo[d]imidazo!-6'yl)-3,5~dimethylisoxazole; 

4-(i-b8nzyj-2-(4-methylpiperaz!n-l-yl}-4-nitro-lH-benzo[d3imidazo!-6~yl)-3;5-dimethylisoxazo!e; 

l-benzyl-6-{3/5-dimethylisoxazo]-4-yl}-N-{2-methoxyethyrj-4-nitrO"lH~benzo[d]imidazo!~2-amine; 

4-(l-benzyi-2-cydopropyl-IH-imidazo[4/5-b]pyridm-6~y!)-3,5-dimethyif5Qxazole; 

l-benzy]-6-{3,5-dimethylisoxazoi"4-yl)-!M2-(2-methoxYethyl)-lH~benzo[d}i3T3idazoie-2/4-diamirie; 

l-bGnzyi-6-(3,5-dimethynsoxazoh4-yi)-2-(pyrrolidln-l-yi)-XH-benzQ[d]innldazo!-4-amine; 

i-benzyl-6-(3.5-dimethyiisoxazol-4-yi}-2-{4-methylpiperazin-l-yi}~lH-benzo[d]imidazoi-4~amine; 

l-benzyi-N6~(3/5-dim8thyijsoxazol-4-y!}-2-methyl-lH-benzo[d]imidazoie-4/6-diamine; 

{S)-6-(3,5-dinnethyiisoxazol-4-yl}-2-imethy!-l-(l-pheny!ethyi)-lH-benzo[d3!midazo!-4~amine; 

{R)-6-(3/5'dimethy!isoxazol~4-yi)-2-methy[-l-{l-phenylethyl)-lH-benzo[d]imidazol-4-amine; 
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l-{cyclopropytmethyl)-6-(3,5-dimetliylisoxazoi-4-yl)-4-nitro-lH-benzo[d]!midazol-2(3H)-one; 

l-benzyl-6-(3,5-dimethyiisoxazoi-4-yi)-N-methyl-lH-imidazo[4,5-b]pyridin-2~amine; 

N,l-dibenzyi-6-(3,5-dtrrtethy!lsoxazol-4-yl}-4-r)itro-lH-benzo[d]}midazol-2--amine; 

l™benzy!--6-{3,5-dimethylisoxazol-4-y1}-4-nitro-N-{pyridin~3-yimethyS)-lH-ben2o[d]imldazot"2-amine; 

l-benzyl-6-(3,5-dimethylLsoxazo!-4-yl)-N-methyl-4-nitro-lH-benzo[d3fmidazoi-2-amme; 

l-benzyl-6-(3t5"dimethylisoxazoi-4~y!)"3-methyi-4-nitro-lH-b8nzo[d]imidazoS-2{3H}-one; 

l-benzy!-6-{3,5-dimethyiisoxazof-4-yi)-N2-methyl-lH-benzo[d3imidaza!e-2/4-d!amine; 

N24niibenzyl-6-(3,5-dimethylisGxazo!-4-yl)-lH-benzo[d]irnidazole-2(4-diamine; 

tyl-dibenzyl-e-foS-dimethylisoxazaM-ylJ-lH-irnidazoKS^bjpyridin-a-amine; 

l-benzyl-2-methyl-6-(l-methyi~lH-pyraz'oi-5-yI)-lH-imidazo[4,5-b]pyridine; 

N-{l-benzyl~2-methy!-iHHmidazo[4,5~h]pyridin-6-yi}-3,5-dimethyl!soxazQ!~4-amirie; 

4-benzyl-6-(3,5-dimethyiisoxazol-4-yl)-3/4-dihydroquinoxal!n-2(lH)-one; 

i-benzyS-6~(3,5-dimethy!isoxazoi-4-y!}-N2-(pyridin-3-yimethyi)-lH-benzo[d]imidazole-2?4-diamine; 

4-(l-benzyS"4-fiuoro-2-methy!-lH-benzo[d]imidazol-6-y!)"3,5-dimethy}!SOxazoie; 

i-(cyciopropySmethy!)-6-(3,5-dimethyjisoxazoi-4-yl}-N-ethyl-4-nitro-lH-benzo[d]imidazot-2-amine; 

l-(cydopropylmethyi)-6--(3,5-dimetbylisGxazQi--4-Yl)-N2-ethyklH-benzoid3irnidazQle--2,4~diarriine; 

4-amino-l-(cyclopropyimethyl)-6-{3,5-dim8thyHsoxazo!-4-yi)-lH-benzo[d]imidazoi-2(3H}-one; 

4-amino-l-benzyl-6~(3,5-dimethyli50xazol-4-y[)~3"methy!-iH~benzo[d]imidazoi~2{3H}-one; 

l-benzyl-e-fS.S-dimethyHsoxazoi^-ylj^-fluoro-lH-benzotdJimidazol^iSHj-one; 

SM--{l-benzyl"6-(3,5-d!methynsoxazoi-4~y!)-3~methyf-2~oxo-2,3-dihydro~lH-benzo[d]imidazoi~4~ 
yi)acetamide; 

4-{l-benzyi-2-{4~methylpiperazin-i-yi}~lH4mid3zo[4i5"bJpyridin-6-y1}-3,5-dimethylisoxazole; 

4-benzyl-6-(l-methyl-lH-pyrazol-5-yi}-3f4-dihydroquisnoxa!in-2{lH)-one; 

l-benzy!"6-(3/5-d!methylisoxazoi-4-yi)-N~{2-methoxyethyi)-lH-imidazof4,5-b]pyridin~2-amine; 

4'(a-benzyl-2-methy!-4-(methylsuifonyi)"lH-benzo[d3}midazol-6-yl)-3,5-dfmethyiisoxazo!e; 

l-benzyi-6-{3,,5"dimethylisoxazoi-4-yi)~N-{pyridin-4~y!methyl)-lH--!midazo[4,.5~b]pyridin-2'amine; 

l-benzyl-e^S^-dimetbyllsoxazol^-ylJ-N-ttetrahydro-iH-pyran^ylJ-lH-imidazo^S-blpyridin-^-
amine; 
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l-benzyi-6-(l-methyj-aH-pyra2o!-5-y!)-lH-!midazo[4,5-b]pyridin-2{3H}-one; 

(S}"6-{3/5-dlmethyjisoxazoi"4-yi}--4-nitro-i-{l-phenylethyf)-iH-benzo[d]im!da7.oi~2.(3H}-one; 

l-benzyl-6-{3,5-dimethylisQxazoS-4-yl}-2-methy!-lH-benzo[d]imidazG!~4-ol; 

(RH-benzyi-S-^B-dimethylisoxazoM-yiJ-S-metbyf-S/Mihydroquinoxalin-ZUbO-Gne; 

4-{l-benzyl-6-(i"methyl-lH-pyrazGl-5-yl}-lH-imidazo[4/5-b]pyridin-2'yi}rnorpholine; 

l-benzYl-6-(i-methyi-lH-pyrazol-5-y!)-N-(tetrahydro-2H-pyran-4-y[)-lH-imldazo[4,5-b]pyridirv2-
amine; 

4-arnino-l-benzy!-6-(3,5-dimetby]isoxazoi-4-y!}-lH-benzo[d]!msdazole-2{3H)-l;hione; 

(S)-4-amino-6-{3,5-dimethyi!soxazo!-4-yi}-i-{l"phenylethyi)-lH-benzo[d]jniidazol-2(3H}-one; 

(R}~4-amino-6~{3,5-dimethy!isoxazol-4-y!)-l-{l~pheny!ethyi)-lH-benzo[d]imidazol-2(3H)-one; 

l-benzyl-6-{3J5-dimethylisQxazoi-4-yi}"7-methyi-lH~imidazo[4,5--h]pyndin"2(3H)"Gne; 

4-{l-benzy!-2J7-dimethy!-lHHniidazo[4,5-b]pyridin-6-yi)-3..5-dimethy!isoxa?.oie; 

4"{l-benzyi~6-{3,5-dimethylisoxazoi-4-y!}-2-methyl-XH-benzo[d]imidazoM-yi3morphonne; 

l-{l-benzyl-6-(3,5-dimethylisoxazo!-4~yi}-2-methyl-lH-benzo[d3imid9zol-4~yl}a2etidin-2-one; 

l-benzyi-2~methyi-6-(l/3,5-trimethyi-lH-pyrazol~4~yl)-lH-b8nzo[d]imidazoi-4-amine; 

l~benzy?-6-{3J5-dimethy!isoxazoi-4-yi)-N-(pYridin-3-y!met.hyj)-lH-imidazo[4,5~b]pyridm-2-amine; 

4-{4-bromo~2-methyl-l-phenethyi-lH~benzo[d3imidazoi-6~yl)-3,5-dimethyiisoxazo!e; 

4-{4-bromo-2-methyi-l-i3-phenyipropyl)-lH-benzo[d]imidazo!-6-y)}-3.,5-dimetbynsoxazo!e; 

4-(7-bromo-2-methyl~l-(3-phenyiprGpyi}-lH-benzo[d]imidazoi-5-yl)-3,5"dimethylisoxazoie; 

4-{4-bromo-2-methyl-l-(2-phenoxYethyl)~lH-benzo[d]imidazo]-6-yi)-3J5-dimethyiisoxazole; 

4~(7-bromO"2-methyl"l-(2"phenoxyethYl)--lH-benzo[d]imidazo!-5-yS5-3,5-dimetbynsoxazoie; 

4-{l~{cyciohexyimethyi)-2-methyl"lH-tmidazo[4,5-b]pyridin-6-y!)-3J5-d!methylisoxazole; 

4-(l-{cyciopentylmethyi)-2-methy!-lH-imidazo[4/5-b]pyridin"6-yl)~3;5-dimethylisoxazole; 

4-(l-(cyciobutylmethy!}-2'methyl-lH"imfdazo[4,5-b]pyridin-6-yl)-3,5-dimethyiisoxazo!e; 

1-benzy!-6-(3/5'dImethyHsoxazGi-4-yi}-fSI-{pyridin-2-ylmethyi)-lH-!midazo[4/5-b]pyridin~2"amine; 

4-(l-benzyl-2-(pyrrolidin-l-yi)-lH~!midazo[4,5-b]pyridin-6-yl}~3,5-dimethyiisoxazole; 

2-((l-benzyJ-6-(3,5-dimethy!isoxazol-4-yl)-lH-im]dazoi4,5-b]pyridin-2-yi)amino)etbariol; 

l-(l-benzyi-6-£3,5-dimethylisoxazol-4-yl}-2-methykl.H-benzo[d]imidazQi-4-yi)azetidm~3-Qi; 



l-benzyl-3~methy!~6-(l-methyi'lH"pyrazol-5-yl)-4~nitro-lH-benzo[d]imtdazoi'2(3H)-one; 

4-amino-l-benzy!-3-methyl-6-{l-methyl-lH-pyrazol-5-yl)-lH--benza[d]imidazoi--2(3H)-one; 

^-bramo-S-^S-dimethylisQxazoM-ylH-methyi-lH-benzoIdJimidazoi-l-ylHpbenylJnriethanone; 

l--benzy!"2-methyi-6-(5-rinethyiisoxazol-4-yi}-lH-benzoid3smidazo!-4-ammG; 

l-(cydopentylmethyl)-6-{3,5-dimethylisoxazQl-4-yl)-lH4midazo[4#5-b]pYridin-2(3H)-one; 

l-(cyclobutylmethy!}-6-(3,5-dimethynsoxazo!-4~yl)-lH-imidazo[4J5"b]pyridsn-2(3H}-one; 

N~(l-benzy!~3"m8thyS-6-(l~m8thyi~lH-pyrazoi-5-yl}-2-oxo-2,3-dihydro-lH-benzo[d]imid3zol~4-
yl)acetamide; 

l-ben?.y!-6-(3,S-dsmethylisoxazoi-4~yl)-N-(4-methoxybGnzyl)-lH-imidazo[4,5-b]pyndin-2-amine; 

l-benzyi-2"methYi-6"(l-metS-syi-lH-i,23-triazoi-5~yl}-lH»imidazo[4,5"b]pyridine; 

4-({l-benzyi-6-(3,5-dtmethy!ssoxazol-4-y!)-lH-imidazo[4,5-b]pyrid!n-2-y!)amino)cycSoh8xanoi; 

4~(l-(cyciopentyimetbyS}-6~{3J5-dimethylisoxazoi~4-yl)~lH-iEYiidazo[4J5-b]pyndin"2-yl}morpho!ine; 

4-{2~(azetidin-:3-yi)-l-(cydopenty!methyi}-lH-smfdazo[4,5-b]pyridin~6-y!}-3.,5~dimethyiisoxazole; 

4"(l~{cyc[obutylmethyi)-6-[3(5-dimethyiisoxazoi-4~yl}"lH~imidazo[4J5~b]pyridin-2'yi}morphoiine; 

4-{2-[azetid3n-l-y!)-l-(cyclobutyimetbyi)-lH-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethySisoxazole; 

Nl~{l'benzy!-6-(3/5-diimethyiisoxazoi-4-yl}-lH~imidazo[4,5-b]pyrIdin-2-yI)-N2?N2-dimethyiethane-
1,2-diamine; 

4-{l-benzyi-2-{piperazin-l-yl)-lH-imidazo[4,5-b3pyridin-6-y!)-3,5-d!methyiisoxazole; 

l»benzyi-N-cyciopentyl~6-{3,5~dimethylisoxazoi-4-yi}"iH~imidazo[4,5~b]pyridin-2'amine; 

l-benzyl-6-(3,5-dimethylisoxazo!-4-yi)-N-(2-morpholinoethy{)-:iH-imidazo[4,5-b]pyndin-2"amfne; 

l-benzyl-6-(3/5-dirnethyiisoxazo3~4-y!)-lH-imidazo[4,5~b]pyridin-2-arnirie; 

3-(((:!-benzyj-6-(3f5-dimethyiisoxazoi-4-yi}-lH-fmfdazoE4,5"b]pyridjn-2-y!}3mino)methy!}benzonitriie; 

{R}-6-(3f5-dimethynsoxazoi-4-yi)~l-(l~phenyiethy!)~lH-imidazo[4,5-b]pyridin"2(3H)-one; 

(S)-6-(3,5-dimethyMsoxazo!-4-yi)-l-(l-pheny!ethyi}-lH-imidazo[4;5-b]pyr!din-2(3H)-one; 

4~(l-benzyi-2-(tetrahydro-2H-pyrari-4-yl}-lH-imidazo[4J5-b]pyridiri-6-y!}-3,5-dimei:hytisoxazoie; 

l-benzyi-6-(3.5~dimetbylisoxazoi~4"yl}~N-methyt-lH-imidazoi4..5-b]pyndine-2-carboxani!de; 

X-(cyclopentylmethyl)-6-{3,5-dimethyiisoxazol-4~yl)-N-(tetrahydro-2H-pyran-4-yl)-lH-imidazo[4f5-
b3pyridin-2-arnine; 
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i-(cyciQbutyimethyl)-6-(3,5-dirnethyiisoxa?.oi-4-y!}-N-{tetrahYdro-2H-pyran-4-vi)-lH-imIdazo[4,5--
b]pyridin-2-amine 

Nl-(l-benzyi-S-(3J5-cSimethylisoxazoi"4-yi}~lH~imidazo[4;5-b]pyridin-2"yi)cyciohexane-l,4-diamine; 

l-benzy]-N-{cydohexy!methyl)-6-(3,5~dimethy!isGxazol--4~yi)-lH-irriidazo[4;5-b]pyndin-2-amine;; 

l-benzyi-S-^B-dimethyiisoxazoW-ylJ-N-fS-methoxypropyO-lH-imidazo^S-blpYridin^-amine; 

l-benzyl-G-iB^S-dimethylisoxaza^-ySJ-N-foxetan-S-yiJ-lH-imsdazo^S-bJpyridkvI-amine; 

6-(3/5-dimethy[Isoxa2ol-4-yl}~l-(4-Huorobenzyi}~lH-imidazo[4,5-b}pyndm-2{3H)-orie; 

l-benzyj~6-i3,5-dimethy!isoxazol-4~yl)-N-(pyrazin-2-Y)methyl}"lH-im!dazo[4,5-b]pyndin-2"amine; 

l~ben2yi~6-(3,5-dimethyilsoxazol~4-y?)-l\!»{(tetrahydro-2H-pyran"4-yl)methy!}-lH-imidazo[4,5-
b3pyridtn-2-annine; 

1-benzyi-6~(3f5-dimethyiisoxazoi~4-yf}-N-(2-{4-methy!piper3Z!n-:L-yl}ethyi}-lH-imidazo[4,5-b]pyndin-
2-amine; 

6-(3/5*d]methySisoxazo!-4-y!}-:L-(4-fiuorobenzyl}-N-methy]-lH-imidazo[4,5-b]pyridin-2-amine; 

l-(4-chioroben2yl)-6-{3,5-dtmethy!isoxazo!-4~yl)-N-methyi-lH-imidazo[4,5-b3pyndin-2-arnine; 

l-benzyl-N-cyciohexy!-6-(3;5-dimethylisoxazol-4-yl)-lH-imidazo[4,5-b]pyridin»2-amine; 

l-benzyl-e-lS.S-dimethylisoxazoM-ylJ-M-Cl-methyipiperidin^-yO-lHHmidazo^S-blpyridin-a-amine; 

4-(l-benzyi-2-(pyridin-3-yioxy}-lH-imidazo[4J5-b]pyridin-6-yl}-3,5-dirr)eibyljsoxazole; 

l-i(l'benzyl-6-{3,5-dimethyli50xazoi-4-yi}-iH-imidazo[4,5-b3pyndin-2-yl)aminQ)~2-methylpropan-2-
oi; 

l-benzyi-6-(3.,5~dimethyi!SGxazo!~4-yl}-N-(2-(pyrrolidfn-l-yl}ethyi}-lH-(midazo[4,5-bipyridin-2-amine; 

l-benzyl-6-{3,5"dimethyiisoxazoi"4-y!}~N-(2-(piperidin-l-y])etbyi)"lH-imidazo[4,5-b3pyridtn-2-amtne; 

{R}-6-(3,5'dimethyiisoxazol-4-yi)-4-nitro-l-{l-phenyiethyi)-lH-benzo[d]imfdazol-2(3H3-one; 

4-{l-benzy!-7-methoxy-2-{trif!uoromethyl)-lH-benzo[d3imidazol-6-yl)-3,5'dimethyiisoxazole; 

l~benzyl-6-(3,5-dsmethy!isoxazQi-4-yi}~H-{tbi3zo!-2-y!methyi}-lH-imidazo[4?5-b]pyridir!-2-amine; 

l-benzy!-6-(3,5-dimethyiisoxazol-4-yi)-lH-benzo[d3imidazole-2-carboximidam!de; 

l-benzyl-6-(3,5-dimethylisoxazoS-4-yi}-lH-benzold}imidazole-2-carboxanmde; 

1-benzy[-6-(3,5-dimethyiisoxazoi-4-yi)"N-{(l-methylpiperidin-4-yl}methyi)-lH-imidazo[4,5-b3pyridin~ 
2-arnine; 

l-(l-benzyl-6-(375-dimethyiisoxazol-4-yi)-'iH-lmidazo[4f5-b]pyridin-2-yl)azetidin~3-ol; 
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4-{l-benzyi-2-[pyrjdfn-4-ylQxy)-lH-imidazo[4,5-b]pyridin--6-yn-3f5-diniethyli5oxazole; 

l-benzyl-6-(3,5-dimethyiisoxazGl-4~yl)-N-(pyridin-3-yi)-lH-benza[d]i'midazoi"2-amine and; 

3-(l-benzyi"lH-benzo[d3imidazol-6"yi)-4~ethy!-lH-l,2f4~tria2ol-5(4H)-one: 

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

47. A pharmaceutical composition comprising the compound of any one of claims 1-46 or a 

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

pharmaceutically acceptable carrier, 

48. A method for inhibition of BET protein function comprising administering a 

therapeutically effective amount of the compound of any one of claims 1-46 or a pharmaceutical 

composition according to claim 47. 

49. A method of treating an autoimmune or inflammatory disorder associated with BET 

proteins comprising administering a therapeutically effective amount of the compound of any one of 

claims 1-46 or a pharmaceutical composition according to claim 47. 

50. The method of ciaim 49, wherein the autoimmune or inflammatory disorder is selected 

from Acute Disseminated Encephalomyelitis, Agammaglobulinemia, Allergic Disease, Ankylosing 

spondylitis, Anti-GBM/Anti-TBM nephritis, Anti-phosphoiipSd syndrome, Autoimmune aplastic 

anemia, Autoimmune hepatitis, Autoimmune inner ear disease, Autoimmune myocarditis, 

Autoimmune pancreatitis, Autoimmune retinopathy, Autoimmune thrombocytopenic purpura, 

Behcet's Disease, Bullous pemphigoid, Castleman's Disease, Celiac Disease, Churg-Strauss syndrome, 

Crohn's Disease, Cogan's syndrome, Dry eye syndrome, Essential mixed cryoglobulinemia, 

Dermatomyosltis, Devic's Disease, Encephalitis, Eosinophil esophagitis, Eosinophilic fasciitis, 

Erythema nodosum, Giant cei! arteritis. Glomerulonephritis, Goodpasture's syndrome, 

Granulomatosis with Polyanglitis (Wegener's}, Graves' Disease, GuillairvBarre syndrome, 

Hashimoto's thyroiditis, Hemolytic anemia, Henoch-Schonlein purpura, idiopathic pulmonary 

fibrosis, IgA nephropathy, Inclusion body myositis, Type 1 diabetes, interstitial cystitis, Kawasaki's 

Disease, Leukocytoclastic vasculitis, Lichen planus, Lupus {SLE), Microscopic polyangitis, Multiple 

sclerosis, Myasthenia gravis, myositis, Optic neuritis, Pemphigus, POEMS syndrome, Polyarteritis 

nodosa, Primary biliary cirrhosis, Psoriasis, Psoriatic arthritis. Pyoderma gangrenosum, Relapsing 

polychondritis, Rheumatoid arthritis, Sarcoidosis, Scleroderma, Sjogren's syndrome, Takayasu's 

arteritis, Transverse myelitis, Ulcerative colitis, Uveitis, and Vitiligo. 

51. A method of treating an acute or chronic non-autoimmune inflammatory disorder 

characterized by disregulation of IL-6 and/or IL-17 comprising administering a therapeutically 
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effective amount of the compound of any one of claims 1-46 or a pharmaceutical composition 

according to ciaim 47, 

52. The method of claim 51, wherein the acute or chronic non-autoimmune inflammatory 

disorder is selected from sinusitis, pneumonitis, osteomyelitis, gastritis, enteritis, gingivitis, 

appendicitis, irritable bowel syndrome, tissue graft rejection, chronic obstructive pulmonary disease 

(COPD), septic shock, osteoarthritis, acute gout, acute iung injury, acute renal failure, burns, 

Herxheimer reaction, and SIRS associated with viral infections. 

53. The method of claim 51, wherein the acute or chronic non-autoimmune inflammatory 

disorder is selected from rheumatoid arthritis (RA) and multiple sclerosis (MS). 

54. A method of treating a cancer associated with overexpression, translocation, 

amplification, or rearrangement of a myc family oncoprotein that is sensitive to SET inhibition 

comprising administering a therapeutically effective amount of the compound of any one of claims 

1-46 or a pharmaceutical composition according to claim 47, 

55. The method of claim 54, wherein the cancer is seiected from B~acute lymphocytic 

leukemia, Burkitt's lymphoma, Diffuse large cell lymphoma, Multiple myeloma, Primary plasma ceii 

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 Small cell lung carcinoma. 

56. A method of treating a cancer associated with overexpression, translocation, 

amplification, or rearrangement of BET proteins comprising administering a therapeutically effective 

amount of the compound of any one of claims 1-46 or a pharmaceutical composition according to 

claim 47, 

57. The method of claim 56, wherein the cancer is selected from NUT midline carcinoma, B-

ce!l lymphoma, non-small ceil lung cancer, esophageal cancer, head and neck squamous eel! 

carcinoma, and colon cancer. 

58. A method of treating a cancer that relies on pTEFb (Cdk9/cyclin T) and BET proteins to 

regulate oncogenes comprising administering a therapeutically effective amount of the compound 

of any one of claims 1-46 or a pharmaceutical composition according to claim 47. 
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59. The method of .claim 58, wherein the cancer is selected from chronic lymphocytic 

leukemia and multiple myeloma, follicular lymphoma, diffuse large B cell lymphoma with germinal 

center phenotype, Burkitt's lymphoma, M'odgkin's lymphoma, follicular lymphomas and activated, 

anaplastic large cell lymphoma, neuroblastoma and primary neuroectodermal tumor, 

rhabdomyosarcoma, prostate cancer, and breast cancer. 

60. A method of treating a cancer associated with upreguiation of BET responsive genes 

CDK6, Bc!2, TYR03, MYB, and hTERT comprising administering a therapeutically effective amount of 

the compound of any one of claims 1-46 or a pharmaceutical composition according to ciaim 47. 

61. The method of claim 58, wherein the cancer is selected from pancreatic cancer, breast 

cancer, colon cancer, glioblastoma, adenoid cystic carcinoma, T-cell prolymphocyte leukemia, 

malignant glioma, bladder cancer, meduilobiastoma, thyroid cancer, melanoma., multiple myeloma, 

Barret's adenocarcinoma, hepatoma, prostate cancer, pro-myeiocytic leukemia, chronic lymphocytic 

leukemia, mantle cell lymphoma, diffuse large B-ce!l lymphoma, small cell lung cancer, and renal 

carcinoma. 

62. A method of treating a cancer that is sensitive to effects of BET inhibition comprising 

administering a therapeutically effective amount of the compound of any one of claims 1-46 or a 

pharmaceutical composition according to claim 47. 

63. The method of claim 62, wherein the cancer is selected from NUT-midline carcinoma 

(NMV), acute myeloid leukemia (AMI), acute B lymphoblastic leukemia (B-ALL), Burkitt's Lymphoma, 

B-cell Lymphoma, Melanoma, mixed lineage leukemia, multiple myeloma, pro-myeiocytic leukemia 

(PML}, non-Hodgkin's lymphoma, Neuroblastoma, Meduilobiastoma, lung carcinoma (NSCLC, 5CLC), 

and colon carcinoma. 

64. The method of any one of claims 48-63, wherein the compound of any one of claims 1-

46 or a pharmaceutical composition according to claim 47 is combined with other therapies, 

chemotherapeutic agents or antiproliferative agents. 

65. The method of claim 64, wherein the therapeutic agent is seiected from ABT-737, 

Azacitidine{Vidaza), AZDH52 (Barasertib), AZD2281 (Olaparib), AZD6244 (Selumetinib), BEZ235, 

Bleomycin Sulfate, Bortezomib (Velcade), Busulfan (Myferan), Camptothecin, Cisplatin, 

Cyclophosphamide (Ciafen), CYT387, Cytarabine (Ara-C), Dacarbazine, DART (GSI-IX), Decitabine, 

Dexamethasone, Doxorubicin (Adriamycin), Etoposide, Everolimus (RAD001), Fiavopiridol {Alvocidib}, 

Ganetespib (STA-9090), Gefitinib (Iressa), Idarubicin, Ifosfamide (Mitoxana), IFNa2a (Roferon A), 
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Melphalan {Alkeran), Methazolastone (temozolomide), Metformin,. Mitoxantron.e (Novantrone), 

Paciitaxel, Phenformin, PKC412 (Midostaurin), PLX40B2 (Vemurafenib), Pornalidomide (CC-4047), 

Prednisone (Deltasone), Rapamycin, Reviimid (Lenalidomide), Ruxoiitinib (1NCB018424), Sorafenib 

(Nexavar), SU11248 (Sunitinib)., SU11274, Vinblastine, Vincristine (Oncovin), Vinorelbine (Navelbine), 

Vorinostat (SANA), and WP1130 (Degrasyn). 

66. A method of treating a benign proliferative or fibrotic disorder, seiected from the group 

consisting of 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 granuloma, juvenile 

polyposis syndrome, idiopathic pulmonary fibrosis, renal fibrosis, post-operative stricture, keloid 

formation, scleroderma, and cardiac fibrosis comprising administering a therapeutically effective 

amount of the compound of any one of claims 1-46 or a pharmaceutical composition according to 

claim 47. 

67. A method of treating a disease or disorder that benefits from up-regulation or ApoAi 

transcription and protein expression comprising administering a therapeutically effective amount of 

the compound of any one of claims 1-46 or a pharmaceutical composition according to claim 47. 

68. The method of ciaim 67, wherein the disease is cardiovascular disease, dysfipidemia, 

atherosclerosis, hypercholesterolemia, metabolic syndeome, and Alzheimer's disease. 

69. A method of treating a metabolic disease or disorder comprising administering a 

therapeutically effective amount of the compound of any one of claims.1-46 or a pharmaceutical 

composition according to claim 47. 

70. The method of claim 69, wherein the metabolic disorder is selected from obesity-

associated inflammation, type I! diabetes, and insulin resistance. 

71. A method of treating a cancer associated with a virus comprising administering a 

therapeutically effective amount of the compound of any one of claims 1-46 or a pharmaceutical 

composition according to claim 47. 

72. The method of claim 71, wherein the virus is selected from Epstein-Barr Virus (EBV), 

hepatitis B virus (HBV), hepatitis C virus (HCV), Kaposi's sarcoma associated virus (KSHV), human 

papilloma virus (HPV), Merkel cell polyomavirus, and human cytomegalovirus (CMV). 
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73. A method for treating HIV infection comprising administering a therapeutically effective 

amount of the compound of any one of claims 1-46 or a pharmaceutical composition according to 

claim 47 alone or in combination with anti-retrovirai therapeutic. 

74. A method for treating a disease or disorder selected from Alzheimer's disease, 

Parkinson's disease, Huntington disease, bipolar disorder, schizophrenia, Rubinstein-Taybi 

syndrome, and epilepsy comprising administering a therapeutically effective amount of the 

compound of any one of claims 1-46 or a pharmaceutlca! composition according to claim 47. 

75. A method of male contraception comprising administering a therapeutically effective 

amount of the compound of any one of claims 1-46 or a pharmaceutical composition according to 

claim 47. 

76. Use of a therapeutically effective amount, of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for the manufacture of a medicament for use in 

a method of for treating according to any one of claims -48-75, 

77. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a disease or condition associated 

with BET by inhibiting a BET protein function. 

78. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 In method of treating an autoimmune or 

inflammatory disorder associated with BET proteins. 

79. The use according to claim 78, wherein the autoimmune or inflammatory disorder is 

selected from Acute Disseminated Encephalomyelitis, Agammaglobulinemia, Allergic Disease, 

Ankylosing spondylitis, Anti-GBM/Anti-TBSVl nephritis, Anti-phospholipid syndrome. Autoimmune 

aplastic anemia, Autoimmune hepatitis. Autoimmune inner ear disease, Autoimmune myocarditis, 

Autoimmune pancreatitis, Autoimmune retinopathy, Autoimmune thrombocytopenic purpura, 

Behcet's Disease, Bullous pemphigoid, Castleman's Disease, Celiac Disease, Churg-Strauss syndrome, 

Crohn's Disease, Cogan's syndrome, Dry eye syndrome, Essential mixed cryoglobulinemia, 

Dermatomyositis, Devic's Disease, Encephalitis, Eosinophilic esophagitls, Eosinophilic fasciitis, 

Erythema nodosum, Giant cell arteritis, Glomerulonephritis, Goodpasture's syndrome, 

Granulomatosis with Polyangiitis (Wegener's}, Graves' Disease, Guillain-Barre syndrome, 

Hashimoto's thyroiditis, Hemolytic anemia. Henoch-Schonlein purpura, idiopathic pulmonary 

fibrosis, IgA nephropathy, Inclusion body myositis, Type I diabetes, Interstitial cystitis, Kawasaki's 

Disease, Leukocytoclastic vasculitis, Lichen planus. Lupus (SLE), Microscopic polyangitis, Multiple 

sclerosis, Myasthenia gravis, myositis, Optic neuritis, Pemphigus, POEMS syndrome, Polyarteritis 
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nodosa, Primary biiiary cirrhosis, Psoriasis, Psoriatic arthritis, Pyoderma gangrenosum, Relapsing 

polychondritis. Rheumatoid arthritis, Sarcoidosis, Scleroderma, Sjogren's syndrome, Takayasu's 

arteritis, Transverse myelitis, Ulcerative colitis, Uveitis, and Vitiligo. 

80. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to ciaim 47 for treating an acute or chronic non-

autoimmune inflammatory disorder characterized by disregulation of IL-6 and/or IL-17. 

81. The use according to of claim 80, wherein the acute or chronic non-autoimmune 

inflammatory disorder is seiected from sinusitis, pneumonitis, osteomyelitis, gastritis, enteritis, 

gingivitis, appendicitis, irritable bowel syndrome, tissue graft rejection, chronic obstructive 

pulmonary disease (COPD), septic shock, osteoarthritis, acute gout, acute lung injury, acute renal 

failure, burns, Herxheimer reaction, and SIRS associated with viral infections. 

82. The use according to claim 80, wherein the acute or chronic non-autoimmune 

inflammatory disorder is. selected from rheumatoid arthritis {RA) and multiple sclerosis (MS). 

83. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to ciaim 47 for treating a cancer associated with 

overexpression, translocation, amplification, or rearrangement of a myc family oncoprotein that is 

sensitive to BET inhibition, 

84. The use according to claim 83, wherein the cancer is selected from B-acute lymphocytic 

leukemia, Burkitt's lymphoma, Diffuse iarge 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, 

Meduilobiastoma, Melanoma, nodular, Melanoma, superficial spreading, Neuroblastoma, 

esophageal squamous ceil carcinoma, Osteosarcoma, Ovarian cancer, Prostate cancer, Renal clear 

cell carcinoma, Retinoblastoma, Rhabdomyosarcoma, and Small cell lung carcinoma. 

85. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a cancer associated with 

overexpression, translocation, amplification, or rearrangement of BET proteins, 

86. The use according to claim 85, wherein the cancer is selected from NUT midline 

carcinoma, B-cell lymphoma, non-small cell lung cancer, esophageal cancer, head and neck 

squamous cell carcinoma, and colon cancer. 
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87. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a cancer that relies on pTEFb 

(Cdk9/cyctin T) and BET proteins to regulate oncogenes. 

88. The use according to claim 87, wherein the cancer is selected from chronic lymphocytic 

leukemia and multiple myeloma, follicular lymphoma, diffuse large B eel! 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, and breast cancer. 

89. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to ciaim 47 for treating a cancer associated with 

upreguiation of BET responsive genes CDK6, Bcl2, TYR03, MYB, and hTERT. 

90. The use according to ciaim S9f wherein the cancer is selected from pancreatic cancer, 

breast cancer, colon cancer, glioblastoma, adenoid cystic carcinoma, T-cei! prolymphocyte ieukemia, 

malignant glioma, bladder cancer, meduSloblastoma, thyroid cancer, melanoma, multiple myeloma. 

Barret's adenocarcinoma, hepatoma, prostate cancer, pro-myeiocytic leukemia, chronic lymphocytic 

leukemia, mantle ceil lymphoma, diffuse large B-ceiiiymphoma, small cell lung cancer, and renal 

carcinoma. 

91. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a cancer that is sensitive to effects 

of BET inhibition. 

92. The use according to ciaim 91, wherein the cancer is seiected from NUT-midline 

carcinoma {NMV), acute myeloid leukemia (AML), acute B lymphoblastic ieukemia (B-ALL), Burkitt's 

Lymphoma, B-celi Lymphoma, Melanoma, mixed lineage ieukemia, multiple myeloma, pro-

myeiocytic leukemia {PML}, non-Hodgkin's lymphoma, Neuroblastoma, Meduilobiastoma, lung 

carcinoma (NSCLC, SCLC), and colon carcinoma. 

93. The use according to any one of claims 77-92, wherein the compound of any one of 

claims 1-46 or a pharmaceutical composition according to claim 47 is combined with other therapies, 

chemotherapeutsc agents or antiproliferative agents. 

94. The use according to claim 93, wherein the therapeutic agent is selected from ABT-737, 

Azacitidine (Vidaza), AZD1152 (Barasertib), AZD2281 (Olaparib), AZD6244 (Selumetinib), BEZ235, 

Bleomycin Suifate, Bortezomib (Velcade), Busulfan (Myleran), Camptothecin, Cisplatin, 
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Cyclophosphamide (Ciafen), CYT337, Cytarabine (Ara-C)f Dacarbazine, DAPT (GSMX), Decitabine, 

Dexamethasone, Doxorubicin (Adriamycin), Etoposide, Everolimus {RADGQ1}, Fiavopiridol (Alvocidib), 

Ganetespib {STA-9090), Gefitinib (Iressa), idarubicin, Ifosfamide (Mitoxana), iFNa2a {Roferon A), 

Melphalan (Alkeran), Methazo la stone {temozoiomide}, Metformin, Mitoxantrone (Novantrone), 

Paclitaxel, Phenformin, PKC412 (Midostaurin), PLX4032 {Vemurafenib), Pomaiidomide (CC-4047), 

Prednisone {Deltasone}, Rapamycin, Revlimid (Lenalidomide), Ruxolitinib (1NCBG18424), Sorafenib 

(Nexavar), SU11248 (Sunitinib), SU11274, Vinblastine, Vincristine (Oncovin), Vinorelbine {Navelbine}, 

Vorinostat (SANA), and WP1130 (Degrasyn). 

95. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a benign proliferative or fibrotic 

disorder, selected from the group consisting of 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 granuloma, juvenile polyposis syndrome, idiopathic pulmonary fibrosis, renal fibrosis, post­

operative stricture, keloid formation, scleroderma, and cardiac fibrosis, 

96. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a disease or disorder that benefits 

from up-regulation or ApoAl transcription and protein expression, 

97. The use according to claim 96, wherein the disease is cardiovascular disease, 

dysfipidemia, atherosclerosis, hypercholesterolemia, metabolic syndeome. and Alzheimer's 

disease. 

98. Use of a therapeutically effective amount of the compound of any one of claims 1-46 or 

a pharmaceutical composition according to claim 47 for treating a metabolic disease or disorder. 

99. The use according to ciaim 98, wherein the metabolic disorder is selected from obesity-

associated inflammation, type M diabetes, and insulin resistance. 

100. Use of a therapeutically effective amount of the compound of any one of claims 1-46 

or a pharmaceutical composition according to claim 47 for treating a cancer associated with a virus, 
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101. The use according to claims 100, wherein the virus is seiected from Epstein-Barr Virus 

(EBV), hepatitis B virus {HBV}, hepatitis C virus (HGV}, Kaposi's sarcoma associated virus (KSHV), 

human papilloma virus (HPV), Me rice i cell polyomavirus, and human cytomegalovirus (CMV). 

102, Use of a therapeutically effective amount of the compound of any one of claims 1-46 

or a pharmaceutical composition according to claim 47, aione or in combination with an anti-

retroviral therapeutic for treating HIV infection. 

103. Use of a therapeutically effective amount of the compound of any one of claims 1-46 

or a pharmaceutical composition according to claim 47 for treating a disease or disorder seiected 

from Alzheimer's disease, Parkinson's disease, Huntington disease, bipolar disorder, schizophrenia, 

Rubinstein-Taybi syndrome, and epilepsy. 

104, Use of a therapeutically effective amount of the compound of any one of claims 1-46 

or a pharmaceutical composition according to claim 47 for male contraception. 
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