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Description

[0001] The invention provides novel compounds, pharmaceutical compositions containing such compounds, and their
use in prevention and treatment of diseases and conditions associated with bromodomain and extra terminal domain
(BET) proteins. Post-translational modifications (PTMs) of histones are involved in regulation of gene expression and
chromatin organization in eukaryotic cells. Histone acetylation at specific lysine residues is a PTM that is regulated by
histone acetylases (HATs) and deacetylases (HDACs). Peserico, A. and C. Simone, "Physical and functional HAT/HDAC
interplay regulates protein acetylation balance," J Biomed Biotechnol, 2011:371832 (2011). Small molecule inhibitors
of HDACs and HATs are being investigated as cancer therapy. Hoshino, I. 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); Bandyopad-
hyay, K., et al., "Spermidinyl-CoA-based HAT inhibitors block DNA repair and provide cancer-specific chemo- and
radiosensitization," Cell Cycle 8(17):2779-88 (2009); Arif, M., et al., "Protein lysine acetylation in cellular function and
its role in cancer manifestation," Biochim Biophys Acta 1799(10-12):702-16 (2010). Histone acetylation controls gene
expression by recruiting protein complexes that bind directly to acetylated lysine via bromodomains. Sanchez, R. and
M.M. Zhou, "The role of human bromodomains in chromatin biology and gene transcription," Curr Opin Drug Discov
Devel 12(5):659-65 (2009). One such family, the bromodomain and extra terminal domain (BET) proteins, comprises
Brd2, Brd3, Brd4, and BrdT, each of which contains two bromodomains in tandem that can independently bind to
acetylated lysines, as reviewed in Wu, S.Y. and C.M. Chiang, "The double bromodomain-containing chromatin adaptor
Brd4 and transcriptional regulation," J Biol Chem 282(18):13141-5 (2007). Hay et al (Med. Chem. Commun., 2013, 4:
140) discusses the design and synthesis of 5- and 6- isoxazolylbenzimadoles as selective inhibitors of BET bromodo-
mains. US 2012/0208814 describes tetrahydroquinoline compounds as bromodomain inhibitors.

[0002] Interfering with BET protein interactions via bromodomain inhibition results in modulation of transcriptional
programs that are often associated with diseases characterized by dysregulation of cell cycle control, inflammatory
cytokine expression, viral transcription, hematopoietic differentiation, insulin transcription, and adipogenesis. Belkina,
A.C. and G.V. Denis, "BET domain co-regulators in obesity, inflammation and cancer," Nat Rev Cancer 12(7):465-77
(2012). BET inhibitors are believed to be useful in the treatment of diseases or conditions related to systemic or tissue
inflammation, inflammatory responses to infection or hypoxia, cellular activation and proliferation, lipid metabolism,
fibrosis, and the prevention and treatment of viral infections. 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).

[0003] 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 IL-1f, TNF-a.,
IL-6, MCP-1, and IL-17 are overexpressed in autoimmune disease. IL-17 expression defines the T cell subset known
as Th17 cells, which are differentiated, in part, by IL-6, and drive many of the pathogenic consequences of autoimmune
disease. Thus, the IL-6/Th17 axis represents an important, potentially druggable target in autoimmune disease therapy.
Kimura, A. and T. Kishimoto, "IL-6: regulator of Treg/Th17 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-1, MCP-1, TNF-a, and IL-6 in activated immune cells.
Mirguet, O., et al., "From ApoA1 upregulation to BET family bromodomain inhibition: discovery of I-BET151," Bioorg
Med Chem Lett 22(8):2963-7 (2012); Nicodeme, E., et al., "Suppression of inflammation by a synthetic histone mimic,"
Nature 468(7327):1119-23 (2010); Seal, J., et al., "Identification of a novel series of BET family bromodomain inhibitors:
binding mode and profile of I-BET151 (GSK1210151A)," 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, G., et al.,
"Down-regulation of NF-kappaB Transcriptional Activity in HIVassociated Kidney Disease by BRD4 Inhibition," J Biol
Chem, 287(34):8840-51 (2012); Zhou, M., et al., "Bromodomain protein Brd4 regulates human immunodeficiency virus
transcription through phosphorylation of CDK9 at threonine 29," J Virol 83(2):1036-44 (2009). In addition, because Brd4
is involved in T-cell lineage differentiation, BET inhibitors may be useful in inflammatory disorders characterized by
specific programs of T cell differentiation. Zhang, W.S., et al., "Bromodomain-Containing-Protein 4 (BRD4) Regulates
RNA Polymerase Il Serine 2 Phosphorylation in Human CD4+ T Cells," J Biol Chem (2012).

[0004] The anti-inflammatory and immunomodulatory effects of BET inhibition have also been confirmed in vivo. A
BET inhibitor prevented endotoxin- or bacterial sepsis-induced death and cecal ligation puncture-induced death in mice,
suggesting utility for BET inhibitors in sepsis and acute inflammatory disorders. Nicodeme, E., et al., "Suppression of
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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-1 transgenic mice, an animal model for HIV-associated nephropathy,
in part through inhibition of Brd4 interaction with NF-xB. Zhang, G., et al., "Down-regulation of NF-kappaB Transcriptional
Activity in HIVassociated Kidney Disease by BRD4 Inhibition," J Biol Chem, 287(34):8840-51 (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 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). 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 Th1 and Th17 subsets in
vitro, and further abrogated disease induction by pro-inflammatory Th1 cells. Bandukwala, H.S., etal., "Selective inhibition
of CD4+ T-cell cytokine production and autoimmunity by BET protein and c-Myc inhibitors," Proc Natl Acad Sci USA,
109(36):14532-7 (2012).

[0005] BET inhibitors may be useful in the treatment of a variety of chronic autoimmune inflammatory conditions. Thus,
one aspect of the invention provides compounds and compositions for use in methods for treating autoimmune and/or
inflammatory diseases by administering one or more compounds of the invention or pharmaceutical compositions com-
prising one or more of those compounds. Examples of autoimmune and inflammatory diseases, disorders, and syndromes
that may be treated using the compounds 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, pan-
creatitis, 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 or-
gans, asthma, allergic rhinitis, chronic obstructive pulmonary disease (COPD), autoimmune polyglandular disease (also
known as autoimmune polyglandular syndrome), autoimmune alopecia, pernicious anemia, glomerulonephritis, dermat-
omyositis, multiple sclerosis (Bandukwala, H.S., et al., "Selective inhibition of CD4+ T-cell cytokine production and
autoimmunity by BET protein and c-Myc inhibitors," Proc Natl Acad Sci USA, 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 | 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, 287(34):8840-51 (2012)), systemic lupus erythematosus (SLE) (Prinjha, R.K., J. Witherington, and K. Lee, "Place
your BETs: the therapeutic potential of bromodomains," Trends Pharmacol Sci 33(3):146-53 (2012)), rheumatoid arthritis
(Denis, G.V., "Bromodomain coactivators in cancer, obesity, type 2 diabetes, and inflammation," Discov Med
10(55):489-99 (2010)), psoriatic arthritis, juvenile arthritis, osteoarthritis, chronic idiopathic thrombocytopenic purpura,
Waldenstrom macroglobulinemia, myasthenia gravis, Hashimoto’s thyroiditis, atopic dermatitis, degenerative joint dis-
ease, vitiligo, autoimmune hypopituitarism, Guillain-Barre syndrome, Behcet’s disease, uveitis, dry eye disease, scle-
roderma, mycosis fungoides, and Graves’ disease.

[0006] BET inhibitors may be useful in the treatment of a wide variety of acute inflammatory conditions. Thus, one
aspect of the invention provides compounds and compositions for use in methods for treating inflammatory conditions
including but not limited to, acute gout, giant cell arteritis, nephritis including lupus nephritis, vasculitis with organ in-
volvement, such as glomerulonephritis, vasculitis, including giant cell arteritis, Wegener’s granulomatosis, polyarteritis
nodosa, Behcet's disease, Kawasaki disease, and Takayasu’s arteritis.

[0007] BET inhibitors may be useful in the prevention and treatment of diseases or conditions that involve inflammatory
responses to infections with bacteria, viruses, fungi, parasites, and their toxins, such as, but not limited to sepsis, sepsis
syndrome, septic shock (Nicodeme, E., et al., "Suppression of inflammation 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 (ARDS), acute renal failure, fulminant hepatitis,
burns, post-surgical syndromes, sarcoidosis, Herxheimer reactions, encephalitis, myelitis, meningitis, malaria, and SIRS
associated with viral infections, such as influenza, 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 12(7):465-77 (2012).
Thus, one aspect of the invention provides compounds and compositions for use in methods for treating these inflam-
matory responses to infections with bacteria, viruses, fungi, parasites, and their toxins described herein.

[0008] Cancerisagroup ofdiseases caused by dysregulated cell proliferation. Therapeutic approaches aimto decrease
the numbers of cancer cells by inhibiting cell replication or by inducing cancer cell differentiation or death, but there is
still significant unmet medical need for more efficacious therapeutic agents. Cancer cells accumulate genetic and epi-
genetic changes that alter cell growth and metabolism, promoting cell proliferation and increasing resistance to pro-
grammed cell death, or apoptosis. Some of these changes include inactivation of tumor suppressor genes, activation
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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):477-80 (2011); Morin, R.D., et al., "Frequent mutation of histone-
modifying genes in non-Hodgkin lymphoma" Nature 476(7360):298-303 (2011).

[0009] One aspect of the invention provides compounds and compositions for use in methods for treating human
cancer, including, but not limited to, cancers that result from aberrant translocation or overexpression of BET proteins
(e.g., NUT midline carcinoma (NMC) (French, C.A., "NUT midline carcinoma," Cancer Genet Cytogenet 203(1):16-20
(2010) and B-cell lymphoma (Greenwald, R.J., et al., "E mu-BRD2 transgenic mice develop B-cell ymphoma and leuke-
mia," Blood 103(4):1475-84 (2004)). NMC tumor cell growth is driven by a translocation of the Brd4 or Brd3 gene to the
nutlin 1 gene. Filippakopoulos, P., et al., "Selective inhibition of BET bromodomains," Nature 468(7327):1067-73 (2010).
BET inhibition has demonstrated potent antitumor activity in murine xenograft models of NMC, a rare but lethal form of
cancer. The present disclosure also provides a method for treating human cancers, including, but not limited to, cancers
dependent on amember of the myc family of oncoproteins including c-myc, MYCN, and L-myc. Vita, M. and M. Henriksson,
"The Myc oncoprotein as a therapeutic target for human cancer," Semin Cancer Biol 16(4):318-30 (2006). These cancers
include Burkitt’s lymphoma, acute myelogenous leukemia, multiple myeloma, and aggressive human medulloblastoma.
Vita, M. and M. Henriksson, "The Myc oncoprotein as a therapeutic target for human cancer," Semin Cancer 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 MLL-fusion leukaemia. Nature, 2011. 478(7370): p. 529-33; Delmore, J.E., et al., "BET bromodomain
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, C.J.,
et al., "BET bromodomain inhibition targets both c-Myc and IL7R in high risk acute lymphoblastic leukemia," Blood
120(14):2843-52 (2012); Zuber, J., et al., "RNAi screenidentifies Brd4 as a therapeutic targetin acute myeloid leukaemia,"
Nature 478(7370):524-8 (2011).

[0010] Embodiments of the invention relate to methods for treating human cancers that rely on BET proteins and
pTEFb (Cdk9/CyclinT) to regulate oncogenes (Wang, S. and P.M. Fischer, "Cyclin-dependent kinase 9: a key transcrip-
tional regulator and potential drug target in oncology, virology and cardiology," Trends Pharmacol Sci 29(6):302-13
(2008)), and cancers that can be treated by inducing apoptosis or senescence by inhibiting Bcl2, cyclin-dependent kinase
6 (CDKB6) (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 (hnTERT). Delmore, J.E., et
al., "BET bromodomain 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).

[0011] 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, acrospiroma, acute eosinophilicleukemia, acute erythroid
leukemia, acute lymphoblastic leukemia, acute megakaryoblastic leukemia, acute monocytic leukemia, acute myeloid
leukemia (Dawson, M.A., et al., "Inhibition of BET recruitment to chromatin as an effective treatment for MLL-fusion
leukaemia," Nature 478(7370):529-33 (2011); Mertz, J.A., et al., "Targeting MYC dependence in cancer by inhibiting
BET bromodomains," Proc Natl Acad Sci USA 108(40):16669-74 (2011); Zuber, J., 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, adren-
ocortical carcinoma, adult T-cell leukemia/lymphoma, aggressive NK-cell leukemia, AlDS-related lymphoma, alveolar
rhabdomyosarcoma, alveolar soft part sarcoma, ameloblastic fibroma, anaplastic large cell lymphoma, anaplastic thyroid
cancer, angioimmunoblastic T-cell ymphoma, angiomyolipoma, angiosarcoma, astrocytoma, atypical teratoid rhabdoid
tumor, B-cell acute lymphoblastic leukemia (Ott, C.J., et al., "BET bromodomain inhibition targets both c-Myc and IL7R
in highrisk acute lymphoblastic leukemia," Blood 120(14):2843-52 (2012)), B-cell chronic lymphocytic leukemia, B-cell
prolymphocytic leukemia, B-cell ymphoma (Greenwald, R.J., et al., "E mu-BRD2 transgenic mice develop B-cell lym-
phoma and leukemia,". Blood 103(4):1475-84 (2004)), basal cell carcinoma, biliary tract cancer, bladder cancer, blast-
oma, 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 108(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 ymphoma, cervical cancer, colorectal cancer, Degos disease, desmoplastic small round cell tumor, diffuse large
B-cell lymphoma, dysembryoplastic neuroepithelial tumor, dysgerminoma, embryonal carcinoma, endocrine gland ne-
oplasm, endodermal sinus tumor, enteropathy-associated T-cell ymphoma, esophageal cancer, fetus in fetu, fibroma,
fibrosarcoma, follicular lymphoma, follicular thyroid cancer, ganglioneuroma, gastrointestinal cancer, germ cell tumor,
gestational choriocarcinoma, giant ceil fibroblastoma, giant cell tumor of the bone, glial tumor, glioblastoma multiforme,
glioma, gliomatosis cerebri, glucagonoma, gonadoblastoma, granulosa cell tumor, gynandroblastoma, gallbladder can-
cer, gastric cancer, hairy cell leukemia, hemangioblastoma, head and neck cancer, hemangiopericytoma, hematological
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malignancy, hepatoblastoma, hepatosplenic T-cell ymphoma, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, invasive
lobular carcinoma, intestinal cancer, kidney cancer, laryngeal cancer, lentigo maligna, lethal midline carcinoma, leukemia,
Leydig cell tumor, liposarcoma, lung cancer, lymphangioma, lymphangiosarcoma, lymphoepithelioma, lymphoma, acute
lymphocytic leukemia, acute myelogenous leukemia (Mertz, J.A., et al., "Targeting MYC dependence in cancer by
inhibiting BET bromodomains," Proc Natl Acad Sci USA 108(40):16669-74 (2011)), chronic lymphocytic leukemia, liver
cancer, small cell lung cancer, non-small cell lung cancer, MALT lymphoma, malignant fibrous histiocytoma, malignant
peripheral nerve sheath tumor, malignant triton tumor, mantle cell ymphoma, marginal zone B-cell lymphoma, mast cell
leukemia, mediastinal germ cell tumor, medullary carcinoma of the breast, medullary thyroid cancer, medulloblastoma,
melanoma (Miguel F. Segura,et al, "BRD4 is a novel therapeutic target in melanoma," Cancer Research. 72(8):Supple-
ment 1 (2012)), meningioma, Merkel cell cancer, mesothelioma, metastatic urothelial carcinoma, mixed Mullerian tumor,
mixed lineage leukemia (Dawson, M.A., et al., "Inhibition of BET recruitment to chromatin as an effective treatment for
MLL-fusion leukaemia," Nature 478(7370):529-33 (2011)), mucinous tumor, multiple myeloma (Delmore, J.E., et al.,
"BET bromodomain inhibition as a therapeutic strategy to target c-Myc," Cell 146(6):904-17 (2010)), muscle tissue
neoplasm, mycosis fungoides, myxoid liposarcoma, myxoma, myxosarcoma, nasopharyngeal carcinoma, neurinoma,
neuroblastoma, neurofibroma, neuroma, nodular melanoma, NUT-midline carcinoma (Filippakopoulos, P., et al., "Se-
lective inhibition of BET bromodomains," Nature 468(7327):1067-73 (2010)), ocular cancer, oligoastrocytoma, oligoden-
droglioma, oncocytoma, optic nerve sheath meningioma, optic nerve tumor, oral cancer, osteosarcoma, ovarian cancer,
Pancoast tumor, papillary thyroid cancer, paraganglioma, pinealoblastoma, pineocytoma, pituicytoma, pituitary adeno-
ma, pituitary tumor, plasmacytoma, polyembryoma, precursor T-lymphoblastic lymphoma, primary central nervous sys-
tem lymphoma, primary effusion lymphoma, primary peritoneal cancer, prostate cancer, pancreatic cancer, pharyngeal
cancer, pseudomyxoma peritonei, renal cell carcinoma, renal medullary carcinoma, retinoblastoma, rhabdomyoma,
rhabdomyosarcoma, Richter’s transformation, rectal cancer, sarcoma, Schwannomatosis, seminoma, Sertoli cell tumor,
sex cord-gonadal stromal tumor, signetring cell carcinoma, skin cancer, small blue round cell tumors, small cell carcinoma,
soft tissue sarcoma, somatostatinoma, soot wart, spinal tumor, splenic marginal zone lymphoma, squamous cell carci-
noma, synovial sarcoma, Sezary’s disease, small intestine cancer, squamous carcinoma, stomach cancer, testicular
cancer, thecoma, thyroid cancer, transitional cell carcinoma, throat cancer, urachal cancer, urogenital cancer, urothelial
carcinoma, uveal melanoma, uterine cancer, verrucous carcinoma, visual pathway glioma, vulvar cancer, vaginal cancer,
Waldenstrom’s macroglobulinemia, Warthin’s tumor, and Wilms’ tumor. Thus, one aspect of the inventions provides
compounds and compositions for use in methods for treating such cancers.

[0012] BET inhibitors may be useful in the treatment of benign proliferative and fibrotic disorders, including benign
soft tissue tumors, bone tumors, brain and spinal tumors, eyelid and orbital tumors, granuloma, lipoma, meningioma,
multiple endocrine neoplasia, nasal polyps, pituitary tumors, prolactinoma, pseudotumor cerebri, seborrheic keratoses,
stomach polyps, thyroid nodules, cystic neoplasms of the pancreas, hemangiomas, vocal cord nodules, polyps, and
cysts, Castleman disease, chronic pilonidal disease, dermatofibroma, pilar cyst, pyogenic granuloma, juvenile polyposis
syndrome, idiopathic pulmonary fibrosis, renal fibrosis, post-operative stricture, keloid formation, scleroderma, and car-
diac 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 and compositions for use in methods for treating such benign proliferative and fibrotic disorders.

[0013] 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(1):e2-e220 (2012). Atherosclerosis, an underlying cause of CVD, is a multifactorial disease characterized by dysl-
ipidemia 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-I, the major
constituent of HDL. Mirguet, O., et al., "From ApoA1 upregulation to BET family bromodomain inhibition: discovery of I-
BET151," Bioorg Med Chem Lett 22(8):2963-7 (2012); Chung, C.W., et al., "Discovery and characterization of small
molecule inhibitors of the BET family bromodomains," J Med Chem 54(11):3827-38 (2011). Accordingly, one aspect of
the invention provides compounds and compositions for use in methods for treating cardiovascular disease, including
but not limited to atherosclerosis.

[0014] Up-regulation of ApoA-lis 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-I transcription and protein expression. Mirguet, O., et al., "From ApoA1
upregulation to BET family bromodomain inhibition: discovery of - BET151," Bioorg Med Chem Lett 22(8):2963-7 (2012);
Chung, C.W., et al., "Discovery and characterization of small molecule inhibitors of the BET family bromodomains," J
Med Chem 54(11):3827-38 (2011). It has also been shown that BET inhibitors bind directly to BET proteins and inhibit
their binding to acetylated histones atthe ApoA-1 promoter, suggesting the presence of a BET protein repression complex
on the ApoA-1 promoter, which can be functionally disrupted by BET inhibitors. It follows that, BET inhibitors may be
usefulin the treatment of disorders of lipid metabolism via the regulation of ApoA-l and HDL such as hypercholesterolemia,
dyslipidemia, atherosclerosis (Degoma, E.M. and D.J. Rader, "Novel HDL-directed pharmacotherapeutic strategies,"
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Nat Rev Cardiol 8(5):266-77 (2011)), and Alzheimer’s disease and other neurological disorders. Elliott, D.A., et al.,
"Apolipoproteins in the brain: implications for neurological and psychiatric disorders," Clin Lipidol 51(4):555-573 (2010).
Thus, one aspect of the invention provides compounds and compositions for use in methods for treating cardiovascular
disorders by upregulation of ApoA-1.

[0015] BET inhibitors may be useful in the prevention and treatment of conditions associated with ischemia-reperfusion
injury such as, but not limited to, myocardial infarction, stroke, acute coronary syndromes (Prinjha, R.K., J. Witherington,
and K. Lee, "Place your BETs: the therapeutic potential of bromodomains," Trends Pharmacol Sci 33(3):146-53 (2012)),
renal reperfusion injury, organ transplantation, coronary artery bypass grafting, cardio-pulmonary bypass procedures,
hypertension, pulmonary, renal, hepatic, gastro-intestinal, or peripheral limb embolism. Accordingly, one aspect of the
invention provides compounds and compositions for use in methods for prevention and treatment of conditions described
herein that are associated with ischemia-reperfusion injury.

[0016] Obesity-associated inflammation is a hallmark of type Il diabetes, insulin resistance, and other metabolic dis-
orders. 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., "Bromodomain 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 resistance. Wang, F., et al.,
"Brd2 disruption in mice causes severe obesity without Type 2 diabetes," Biochem J 425(1):71-83 (2010). It has been
shown that Brd2 interacts with PPARy and opposes its transcriptional function. Knockdown of Brd2 in vitro promotes
transcription of PPARy-regulated networks, including those controlling adipogenesis. Denis, G.V., et al, "An emerging
role for bromodomain-containing proteins in chromatin regulation and transcriptional control of adipogenesis," FEBS
Lett 584(15):3260-8 (2010). In addition Brd2 is highly expressed in pancreatic -cells and regulates proliferation and
insulin transcription. Wang, F., et al., "Brd2 disruption in mice causes severe obesity without Type 2 diabetes," Biochem
J425(1):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 Il 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 and
compositions for use in methods for treatment and prevention of metabolic disorders, including but not limited to obesity-
associated inflammation, type |l diabetes, and insulin resistance.

[0017] 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 over-
expression of bromodomain-containing protein 4," J Virol 83(9):4127-39 (2009). Similarly, Brd2, Brd3, and Brd4 all bind
to latent nuclear antigen 1 (LANA1), encoded by Kaposi’s sarcoma-associated herpes virus (KSHV), promoting LANA1-
dependent proliferation of KSHV-infected cells. You, J., et al., "Kaposi’s sarcoma-associated herpesvirus latency-asso-
ciated nuclear antigen interacts with bromodomain protein Brd4 on host mitotic chromosomes," J Virol 80(18):8909-19
(2006). A BET inhibitor has been shown to inhibit the Brd4-mediated recruitment of the transcription elongation complex
pTEFb to the Epstein-Barr virus (EBV) viral C promoter, suggesting therapeutic value for EBV-associated malignancies.
Palermo, R.D., et al., "RNA polymerase Il stalling promotes nucleosome occlusion and pTEFb recruitment to drive
immortalization by Epstein-Barr virus," PLoS Pathog 7(10):e1002334 (2011). Also, a BET inhibitor reactivated HIV in
models of latent T cell infection and latent monocyte infection, potentially allowing for viral eradication by complementary
anti-retroviral therapy. Zhu, J., et al., "Reactivation of Latent HIV-1 by Inhibition of BRD4," Cell Rep (2012); Banerjee,
C., et al.,, "BET bromodomain inhibition as a novel strategy for reactivation of HIV-1," J Leukoc Biol (2012); Bartholom-
eeusen, K., et al., "BET bromodomain inhibition activates transcription via a transient release of P-TEFb from 7SK
snRNP," J Biol Chem (2012);Li, Z., etal., "The BET bromodomain inhibitor JQ1 activates HIV latency through antagonizing
Brd4 inhibition of Tat-transactivation," Nucleic Acids Res (2012).

[0018] BET inhibitors may be useful in the prevention and treatment of episome-based DNA viruses including, but not
limited to, human papillomavirus, herpes virus, Epstein-Barr virus, human immunodeficiency virus (Belkina, A.C. and
G.V. Denis, "BET domain co-regulators in obesity, inflammation and cancer," Nat Rev Cancer 12(7):465-77 (2012)),
adenovirus, poxvirus, hepatitis B virus, and hepatitis C virus. Thus, the invention also provides compounds and compo-
sitions for use in methods for treatment and prevention of episome-based DNA virus infections described herein.
[0019] Some central nervous system (CNS) diseases are characterized by disorders in epigenetic processes. Brd2
haplo-insufficiency has been linked to neuronal deficits and epilepsy. Velisek, L., et al., "GABAergic neuron deficit as
an idiopathic generalized epilepsy mechanism: the role of BRD2 haploinsufficiency in juvenile myoclonic epilepsy," PLoS
One 6(8): €23656 (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 thera-
peutic potential of bromodomains," Trends Pharmacol Sci 33(3):146-53 (2012). In addition, the ability of BET inhibitors
to increase ApoA-Itranscription may make BET inhibitors useful in Alzheimer’s disease therapy considering the suggested
relationship between increased ApoA-l and Alzheimer’s disease and other neurological disorders. Elliott, D.A., et al.,
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"Apolipoproteins in the brain: implications for neurological and psychiatric disorders," Clin Lipidol 51(4):555-573 (2010).
Accordingly, one aspect of the invention provides compounds and compositions for use in methods for treating such
CNS diseases and disorders.

[0020] BRDT is the testis-specific member of the BET protein family which is essential for chromatin remodeling during
spermatogenesis. Gaucher, J., et al., "Bromodomain-dependent stage-specific male genome programming by Brdt,"
EMBO J 31(19):3809-20 (2012); Shang, E., et al., "The first bromodomain of Brdt, a testis-specific member of the BET
sub-family of double-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., "Small-Molecule Inhibition of BRDT for Male Contraception," Cell 150(4): 673-684 (2012); Berkovits,
B.D., etal., "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 efficacious approach to
male contraception. Thus, another aspect of the invention provides compounds and compositions for use in methods
for male contraception.

[0021] Monocyte chemotactic protein-1 (MCP-1, CCL2) plays an important role in cardiovascular disease. Niu, J. and
P.E. Kolattukudy, "Role of MCP-1 in cardiovascular disease: molecular mechanisms and clinical implications," Clin Sci
(Lond) 117(3):95-109 (2009). MCP-1, by its chemotactic activity, regulates recruitment of monocytes from the arterial
lumen to the subendothelial space, where they develop into macrophage foam cells, and initiate the formation of fatty
streaks which can develop into atherosclerotic plaque. Dawson, J., et al., "Targeting monocyte chemoattractant protein-
1 signalling in disease," Expert Opin Ther Targets 7(1):35-48 (2003). The critical role of MCP-1 (and its cognate receptor
CCR2) in the development of atherosclerosis has been examined in various transgenic and knockout mouse models
on a hyperlipidemic background. Boring, L., et al., "Decreased lesion formation in CCR2-/- mice reveals a role for
chemokines in the initiation of atherosclerosis," Nature 394(6696):894-7 (1998); Gosling, J., et al., "MCP-1 deficiency
reduces susceptibility to atherosclerosis in mice that overexpress human apolipoprotein B," J Clin Invest 103(6):773-8
(1999); Gu, L., etal., "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., etal., "Monocyte chemoattractant protein-1 accelerates
atherosclerosis in apolipoprotein E-deficient mice," Arterioscler Thromb Vasc 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.

[0022] The association between MCP-1 and cardiovascular disease in humans is well-established. Niu, J. and P.E.
Kolattukudy, "Role of MCP-1 in cardiovascular disease: molecular mechanisms and clinical implications," Clin Sci (Lond)
117(3):95-109 (2009). MCP-1 and its receptor are overexpressed by endothelial cells, smooth muscle cells, and infiltrating
monocytes/macrophages in human atherosclerotic plaque. Nelken, N.A_, et al., "Monocyte chemoattractant protein-1 in
human atheromatous plaques," J Clin Invest 88(4):1121-7 (1991). Moreover, elevated circulating levels of MCP-1 are
positively correlated with most cardiovascular risk factors, measures of coronary atherosclerosis burden, and the inci-
dence of coronary heart disease (CHD). Deo, R., et al., "Association among plasma levels of monocyte chemoattractant
protein-1, traditional cardiovascular risk factors, and subclinical atherosclerosis," J Am Coll Cardiol 44(9):1812-8 (2004).
CHD patients with among the highest levels of MCP-1 are those with acute coronary syndrome (ACS). de Lemos, 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(5):690-5 (2003). In addition to playing a role in the underlying
inflammation associated with CHD, MCP-1 has been shown to be involved in plaque rupture, ischemic/reperfusion injury,
restenosis, and heart transplant rejection. Niu, J. and P.E. Kolattukudy, "Role of MCP-1 in cardiovascular disease:
molecular mechanisms and clinical implications," Clin Sci (Lond) 117(3):95-109 (2009).

[0023] 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 Clin Invest 90(3):772-9 (1992). Blockade of MCP-1 and MCP-1
signaling in animal models of RA have also shown the importance of MCP-1 to macrophage accumulation and proin-
flammatory cytokine expression associated with RA. Brodmerkel, C.M., et al., "Discovery and pharmacological charac-
terization of a novel rodent-active CCR2 antagonist, INCB3344," J Immunol 175(8):5370-8 (2005); Bruhl, H., etal., "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(1):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).
[0024] Overexpression of MCP-1, in the brain, cerebrospinal fluid (CSF), and blood, has also been associated with
chronic and acute MS in humans. Mahad, D.J. and R.M. Ransohoff, "The role of MCP-1 (CCL2) and CCR2 in multiple
sclerosis and experimental autoimmune encephalomyelitis (EAE)," Semin Immunol 15(1):23-32 (2003). MCP-1 is over-
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expressed by a variety of cell types in the brain during disease progression and contributes to the infiltration of macro-
phages and lymphocytes which mediate the tissue damage associated with MS. Genetic depletion of MCP-1 or CCR2
in the experimental autoimmune encephalomyelitis (EAE) mouse model, a model resembling human MS, results in
resistance to disease, primarily because of decreased macrophage infiltration to the CNS. Fife, B.T., etal., "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-specific T helper cell type 1 immune response in experimental autoimmune encephalomyelitis,"
J Exp Med 193(6):713-26 (2001).

[0025] 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, one aspect of the invention provides com-
pounds and compositions for use in methods for treating cardiovascular, inflammatory, and autoimmune conditions
associated with MCP-1 and CCR2.

[0026] 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 these compounds
or compositions for use in the treatment and prevention of diseases and conditions, including, but not limited to, cancer,
autoimmune, and cardiovascular diseases. The compounds disclosed herein are defined by Formula la or Formula lla:

Ry W3- W,
/
Wy — W, / 5
\ 5\5 1
Y_W5 D1 A W4—W2
A \ — Y/
4 2 \
X
/
I:{4
Formula la Formula lla

or are stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof,
wherein:

A is selected from 5- or 6-membered monocyclic heterocycles fused to ring B; with the proviso that A cannot be

substituted or unsubstituted
@1& O\\E}%
O
P O D On On Tx
/™ L

SteNeNFeN

B is a six-membered aromatic carbocycle or heterocycle;
Y is selected from N, C, and CH;

W, is selected from N and CRy;

W, is selected from N and CRy;
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W; is selected from N and CRy;

W, and Wy are independently selected from N, CH, and C or alternatively, W, and Wy are both C (see, e.g., Formula
Ib and Formula llb below);

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

R, and R, are independently selected from hydrogen, deuterium, alkyl, -OH, -NH,, -thioalkyl, alkoxy, ketone, ester,
carboxylic acid, urea, carbamate, amino, amide, halogen, carbocycle, heterocycle, sulfone, sulfoxide, sulfide, sul-
fonamide, and -CN;

R; is selected from hydrogen, -NH,, -CN, -N5, halogen, and deuterium; or alternatively, R; is selected from -NO,,
-OMe, -OEt, -NHC(O)Me, NHSO,Me, cylcoamino, cycloamido, -OH, -SO,Me, -SO,Et, -CH,NH,, -C(O)NH,, and
-C(O)OMe;

X is selected from -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-, -C(0)-,-C(O)CH,-,
-C(O)CH,CH,-, -CH,C(0)-, -CH,CH,C(O)-, -C(O)NH-, -C(O)0O-, -C(0)S-, -C(O)NHCH,-,-C(O)OCH,-, -C(O)SCH,-,
where one or more hydrogen may independently be replaced with deuterium, halogen, -CF5, ketone, and where S
may be oxidized to sulfoxide or sulfone; or alternatively, X may be selected from -NH-, -CH(OH)-, -CH(CH3)-, and
hydroxyl methyl, where one or more hydrogen may independently be replaced with deuterium, halogen, -CF 5, ketone,
and where S may be oxidized to sulfoxide or sulfone;

R, is selected from 4-7 membered carbocycles and heterocycles; or alternatively, R4 is a 3 membered carbocyble
or heterocycle;

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

with the proviso that if R is hydrogen and A is a 5-membered ring, then D4 cannot be

and with the proviso that if D4 is

My

z N
i

L A l ’ ]

PP

and with the proviso that if if D4 is

and each of Ry, Ry, R3, are hydrogen, then the A-B bicyclic ring is not
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[0027] In certain embodiments A is a five membered ring. In some embodiments Y is N or C. In some embodiments,

R, and R, are independently selected from hydrogen, deuterium, alkyl, -OH, -NH,, -thioalkyl, alkoxy, ketone, ester,
carboxylic acid, urea, carbamate, amino, amide, halogen, sulfone, sulfoxide, sulfide, sulfonamide, and -CN. In some
embodiments, the compound of Formula la is a compound of Formula Ib, i.e., wherein W, and W of Formula | are both C.

40

45

50

55

Rq R,
% Wa— W,y Xf W =W,
\l | /‘ P \\\ ‘ .
Y ey [y

[0028] In some embodiments, the compound of Formula lla is a compound of Formula llb, i.e., wherein W, and W

of Formula | are both C.

10

L et ,
N T W A N Wy
e N
Formula la Formula tb
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Formula lla Formula Ilb

[0029] In another aspect of the disclosure, a pharmaceutical composition comprising a compound of Formula la,
Formula Ib, Formula lla, and/or Formula llb, or stereocisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof and one or more pharmaceutically acceptable carriers, diluents or excipients is provided.

[0030] In yet another aspect of the disclosure there is provided a compound of Formula la, Formula Ib, Formula lla,
and/or Formula llb, or a sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, ora pharmaceutical
composition comprising such compound, for use in therapy, in particular in the treatment of diseases or conditions for
which a bromodomain inhibitor is indicated.

[0031] In yet another aspect of the disclosure there is provided a compound of Formula la, Formula Ib, Formula lla,
and/or Formula llb, or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof in the manufacture
of a medicament for the treatment of diseases or conditions for which a bromodomain inhibitor is indicated.

[0032] Accordingly, the invention provides a compound of Formula llb’ or Formula Iid’:

R R4
< 4 N

N D, NP
G oxATE
N NZ H N7

o' ld'

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

Rings A and B may be optionally substituted with groups independently selected from deuterium, -NH,, amino,
heterocycle(C,4-Cg), carbocycle(C,4-Cg), halogen, -CN, -OH, -CF3, alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg);

X is selected from -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-,-C(O)-,
-C(O)CH,-, -C(0)CH,CHy-, -CH,C(O)-, -CH,CH,C(O)-, -C(O)NH-, -C(O)0O-, -C(0)S-, -C(O)NHCH,-,-C(O)OCH,-,
-C(0)SCH,-, -CH(OH)-, and -CH(CH3)- where one or more hydrogen may independently be replaced with deuterium,
hydroxy, methyl, halogen, -CF5, ketone, and where S may be oxidized to sulfoxide or sulfone;

R, is selected from 3-7 membered carbocycles and heterocycles, optionally substituted with groups independently
selected from deuterium, alkyl(C4-C,), alkoxy(C4-C4), amino, halogen, amide,-CF3, CN, -Nj, ketone (C4-C,),
-S(O)AIkyl(C4-C4), -SOsalkyl(C4-C,), -thioalkyl(C4-C,4), carboxyl, and/or ester, each of which may be optionally
substituted with hydrogen, F, CI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo; and

D, is selected from the following 5-membered monocyclic heterocycles:

0
H H
I %\ N n-N HN/[<NH
L// ’ E//N’ l{‘\/), and I§N’

which are optionally substituted with deuterium, alkyl(C4-C,), alkoxy(C4-C,), amino, halogen, amide, -CF3, CN, -Nj,

1"
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ketone (C4-C,), -S(O)AIkyl(C4-C,), -SO,alkyl(C4-C,), -thioalkyl(C4-C,), -COOH, and/or ester, each of which may
be optionally substituted with hydrogen, F, Cl, Br, -OH, -NH,,-NHMe, -OMe, -SMe, oxo, and/or thio-oxo;

wherein each amino, where present, has the form -NR4R; or -N(R4)R,-, where Ry and R are independently selected
from alkyl, alkenyl, alkynyl, aryl, arylalkyl, carbamate, cycloalkyl, haloalkyl, heteroaryl, heterocycle, and hydrogen,
and

where Ry and R, may be joined together to form a 3- to 12- membered ring, and

wherein each amino is optionally substituted with at least one group selected from alkoxy, aryloxy, alkyl, alkenyl,
alkynyl, amide, amino, aryl, arylalkyl, carbamate, carbonyl, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen,
haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide,
thioketone, ureido, and N.

[0033] The invention also provides a compound of Formula llb":

lb"

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

X is selected from -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-,-C(O)-,
-C(O)CH,-, -C(O)CH,CH5-, -CH,C(O)-, -CH,CH,C(O)-, -C(O)NH-, -C(0)O-, -C(0)S-, -C(O)NHCH,-,-C(O)OCH,-,
-C(O)SCH,-, -CH(OH)-, and -CH(CHs,)- wherein one or more hydrogen may independently be replaced with deu-
terium, hydroxy, methyl, halogen, -CF 5, ketone, and where S may be oxidized to sulfoxide or sulfone;

R, is selected from 3-7 membered carbocycles and heterocycles, optionally substituted with groups independently
selected from deuterium, alkyl(C4-C,), alkoxy(C4-C4), amino, halogen, amide,-CF3, CN, -N3, ketone (C4-C,),
-S(O)AIkyl(C4-C4), -SOsalkyl(C4-C,), -thioalkyl(C4-C,), carboxyl, and/or ester, each of which may be optionally
substituted with hydrogen, F, CI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo; and

D, is selected from the following 5-membered monocyclic heterocycles:

H
0 NN HN/[<

E//\Ns l//N, l\l\/) and |\

which are optionally substituted with hydrogen, deuterium, alkyl(C,-C,), alkoxy(C4-C,), amino, halogen, amide,
-CF3, CN, -N3, ketone (C4-C,), -S(O)Alkyl(C4-C,), -SO,alkyl(C4-C,), -thioalkyl(C4-C,),-COOH, and/or ester, each
of which may be optionally substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-
oxo; and

Z is selected from -Me, -CF3, -Et, CH3CH,0, CF;CH,, -SMe, -SOMe, -SO,Me, -CN,

Scﬁ v)\ HaC” \g)\ HN\g)\ sz— HSC’O\/\O}*! HO ~oA

Oy T oy O QO

H,C
HsC\H/\ , O | HSCAH)\! HO\/\H}\! HSC'O\/\H}\’ NN

SH,
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CHs H
HO H,C
\{/\N}x, 3 \O/\/\HA, HSC’N\/\H;\! HSC,N\/\H}\,

N N>\ , N/\ , N}\, N}", N>\,
4 A O @ @ H2N/© H@

{ ACL/’\ Ao 00 O L Q”:\,
BN By A
A O O O Sy

N N>\! AN N>\! N N X : Ns and [ °N
T Y O Ol

wherein each amino, where present, has the form -NR4R; or -N(R4)R,-, where Ry and R are independently selected
from alkyl, alkenyl, alkynyl, aryl, arylalkyl, carbamate, cycloalkyl, haloalkyl, heteroaryl, heterocycle, and hydrogen,
and

where Ry and R, may be joined together to form a 3- to 12- membered ring, and

wherein each amino is optionally substituted with at least one group selected from alkoxy, aryloxy, alkyl, alkenyl,
alkynyl, amide, amino, aryl, arylalkyl, carbamate, carbonyl, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen,
haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide,
thioketone, ureido, and N.

DEFINITIONS

[0034] 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.

[0035] Asused herein, "cardiovasculardisease" refers to diseases, disorders and conditions of the heart and circulatory
system that are mediated by BET inhibition. Exemplary cardiovascular diseases, including cholesterol- or lipid-related
disorders, include, but are not limited to, acute coronary syndrome, angina, arteriosclerosis, atherosclerosis, carotid
atherosclerosis, cerebrovascular disease, cerebral infarction, congestive heart failure, congenital heart disease, coronary
heart disease, coronary artery disease, coronary plaque stabilization, dyslipidemias, dyslipoproteinemias, endothelium
dysfunctions, familial hypercholesterolemia, familial combined hyperlipidemia, hypoalphalipoproteinemia, hypertriglyc-
eridemia, hyperbetalipoproteinemia, hypercholesterolemia, hypertension, hyperlipidemia, intermittent claudication,

13
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ischemia, ischemia reperfusion injury, ischemic heart diseases, cardiac ischemia, metabolic syndrome, multi-infarct
dementia, myocardial infarction, obesity, peripheral vascular disease, reperfusion injury, restenosis, renal artery athero-
sclerosis, rheumatic heart disease, stroke, thrombotic disorder, transitory ischemic attacks, and lipoprotein abnormalities
associated with Alzheimer’s disease, obesity, diabetes mellitus, syndrome X, impotence, multiple sclerosis, Parkinson’s
disease, and inflammatory diseases.

[0036] 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 erythema-
tosus, inflammatory bowel diseases, autoimmune diabetes, diabetic retinopathy, diabetic nephropathy, diabetic vascu-
lopathy, ocular inflammation, uveitis, rhinitis, ischemia-reperfusion injury, post-angioplasty restenosis, chronic obstructive
pulmonary disease (COPD), glomerulonephritis, Graves disease, gastrointestinal allergies, conjunctivitis, atherosclero-
sis, coronary artery disease, angina, and small artery disease.

[0037] 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 lym-
phoma, diffuse large B cell ymphoma with germinal center phenotype, Burkitt's lymphoma, Hodgkin’s lymphoma, follicular
lymphomas and activated, anaplastic large cell ymphoma, neuroblastoma and primary neuroectodermal tumor, rhab-
domyosarcoma, prostate cancer, breast cancer, NMC (NUT-midline carcinoma), acute myeloid leukemia (AML), acute
B lymphoblastic leukemia (B-ALL), Burkitt's Lymphoma, B-cell ymphoma, melanoma, mixed lineage leukemia, multiple
myeloma, pro-myelocytic leukemia (PML), non-Hodgkin’s lymphoma, neuroblastoma, medulloblastoma, lung carcinoma
(NSCLC, SCLC), and colon carcinoma.

[0038] "Subject" refers to an animal such as a mammal, 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.

[0039] 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
symptom, physiologically, e.g., stabilization of a physical parameter, or both. In yet another embodiment, "treatment" or
"treating" refers to delaying the onset of a disease or disorder. For example, treating a cholesterol disorder may comprise
decreasing blood cholesterol levels.

[0040] As used herein, "prevention" or "preventing” refers to a reduction of the risk of acquiring a given disease or
disorder.

[0041] Adash ("-") thatis not between two letters or symbols is used to indicate a point of attachment for a substituent.
For example, -CONHj,, is attached through the carbon atom.

[0042] By "optional" or "optionally" is meant that the subsequently described event or circumstance may or may not
occur, and that the description includes instances where the event or circumstance occurs and instances in which is
does not. For example, "optionally substituted aryl" encompasses both "aryl" and "substituted aryl" as defined below. 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 sterically impractical, synthetically
non-feasible and/or inherently unstable.

[0043] As used herein, the term "hydrate" refers to a crystal form with either a stoichiometric or non-stoichiometric
amount of water is incorporated into the crystal structure,

[0044] The term "alkenyl" as used herein refers to an unsaturated straight or branched hydrocarbon having at least
one carbon-carbon double bond, such as a straight or branched group of 2-8 carbon atoms, referred to herein as
(Co-Cg)alkenyl. Exemplary alkenyl groups include, but are not limited to, vinyl, allyl, butenyl, pentenyl, hexenyl, butadienyl,
pentadienyl, hexadienyl, 2-ethylhexenyl, 2-propyl-2-butenyl, and 4-(2-methyl-3-butene)-pentenyl.

[0045] The term "alkoxy" as used herein refers to an alkyl group attached to an oxygen (-O-alkyl-). "Alkoxy" groups
alsoinclude an alkenyl 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 alkyl, alkenyl or alkynyl group of 1-8
carbon atoms, referred to herein as (C4-Cg)alkoxy. Exemplary alkoxy groups include, but are not limited to methoxy and
ethoxy.

[0046] The term "alkyl" 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 (C,. Cg)alkyl. Exemplary alkyl groups include, but are not
limited to, methyl, ethyl, propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-
methyl-3-butyl, 2,2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-me-
thyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, butyl, isobutyl, t-butyl, pentyl,
isopentyl, neopentyl, hexyl, heptyl, and octyl.

[0047] The term "alkynyl" as used herein refers to an unsaturated straight or branched hydrocarbon having at least
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one carbon-carbon triple bond, such as a straight orbranched group of 2-8 carbon atoms, referred to herein as (C,-Cg)alky-
nyl. Exemplary alkynyl groups include, but are not limited to, ethynyl, propynyl, butynyl, pentynyl, hexynyl, methylpropynyl,
4-methyl-1-butynyl, 4-propyl-2-pentynyl, and 4-butyl-2-hexynyl.

[0048] The term "amide" as used herein refers to the form -NR,C(O)(Ry)- or -C(O)NRR,, wherein R, R, and R are
each independently selected from alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, haloalkyl, heteroaryl, heterocyclyl,
and hydrogen. The amide can be attached to another group through the carbon, the nitrogen, R, or R.. The amide also
may be cyclic, for example R, and R, may be joined to form a 3- to 8-membered ring, such as 5- or 6-membered ring.
The term "amide" encompasses groups such as sulfonamide, urea, ureido, carbamate, carbamic acid, and cyclic versions
thereof. The term "amide" also encompasses an amide group attached to a carboxy group, e.g., -amide-COOH or salts
such as -amide-COONa, an amino group attached to a carboxy group (e.g., -amino-COOH or salts such as -amino-
COONa).

[0049] The term "amine" or "amino" as used herein refers to the form -NR R, or -N(R;)R,-, where Ry and R, are
independently selected from alkyl, alkenyl, alkynyl, aryl, arylalkyl, carbamate, cycloalkyl, haloalkyl, heteroaryl, hetero-
cycle, 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 Ry and R, may be joined together or with the N to form a 3- to 12-membered ring
(e.g., morpholino or piperidinyl). The term amino also includes the corresponding quaternary ammonium salt of any
amino group. Exemplary amino groups include alkylamino groups, wherein at least one of R, or R, is an alkyl group. In
some embodiments Rd and Re each may be optionally substituted with hydroxyl, halogen, alkoxy, ester, or amino.
[0050] The term "aryl" as used herein refers to a mono-, bi-, or other multi-carbocyclic, aromatic ring system. The aryl
group can optionally be fused to one or more rings selected from aryls, cycloalkyls, and heterocyclyls. The aryl groups
of this present disclosure can be substituted with groups selected from alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide,
amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, hete-
rocyclyl, hydroxyl, ketone, nitro, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide, and thioketone. Exem-
plary aryl groups include, but are not limited to, phenyl, tolyl, anthracenyl, fluorenyl, indenyl, azulenyl, and naphthyl, as
well as benzo-fused carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl. Exemplary aryl groups also include, but
are not limited to a monocyclic aromatic ring system, wherein the ring comprises 6 carbon atoms, referred to herein as
"(Cg)aryl."

[0051] The term "arylalkyl" as used herein refers to an alkyl group having at least one aryl substituent (e.g., -aryl-
alkyl-). Exemplary arylalkyl 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 "(Cg)arylalkyl."

[0052] The term "carbamate” as used herein refers to the form -R;OC(O)N(Rp,)-, -R;OC(O)N(R )R-, or -OC(O)NRyR;,
wherein Ry, Ry, and R; are each independently selected from alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, haloalkyl,
heteroaryl, heterocyclyl, and hydrogen. Exemplary carbamates include, but are not limited to, arylcarbamates or heter-
oaryl carbamates (e.g., wherein at least one of Ry R, and R; are independently selected from aryl or heteroaryl, such
as pyridine, pyridazine, pyrimidine, and pyrazine).

[0053] The term "carbocycle" as used herein refers to an aryl or cycloalkyl group.

[0054] The term "carboxy" as used herein refers to -COOH or its corresponding carboxylate salts (e.g., -COONa). The
term carboxy also includes "carboxycarbonyl," e.g. a carboxy group attached to a carbonyl group, e.g., -C(O)-COOH or
salts, such as -C(O)-COONa.

[0055] The term "cyano" as used herein refers to -CN.

[0056] The term "cycloalkoxy" as used herein refers to a cycloalkyl group attached to an oxygen.

[0057] The term "cycloalkyl" as used herein refers to a saturated or unsaturated cyclic, bicyclic, or bridged bicyclic
hydrocarbon group of 3-12 carbons, or 3-8 carbons, referred to herein as "(C3-Cg)cycloalkyl," derived from a cycloalkane.
Exemplary cycloalkyl groups include, but are not limited to, cyclohexanes, cyclohexenes, cyclopentanes, and cy-
clopentenes. Cycloalkyl groups may be substituted with alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl,
arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hy-
droxyl, ketone, nitro, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. Cycloalkyl groups
can be fused to other cycloalkyl saturated or unsaturated, aryl, or heterocyclyl groups.

[0058] 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 alkyl dicarboxylic acids. Dicarboxylic acids may be substituted with alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide,
amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, hete-
rocyclyl, hydrogen, hydroxyl, ketone, nitro, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone.
Dicarboxylic acids include, but are not limited to succinic acid, glutaric acid, adipic acid, suberic acid, sebacic acid,
azelaic acid, maleic acid, phthalic acid, aspartic acid, glutamic acid, malonic acid, fumaric acid, (+)/(-)-malic acid, (+)/(-)
tartaric acid, isophthalic acid, and terephthalic acid. Dicarboxylic acids further include carboxylic acid derivatives thereof,
such as anhydrides, imides, hydrazides (for example, succinic anhydride and succinimide).

[0059] The term "ester" refers to the structure -C(O)O-, -C(O)O-R-, -RC(O)O-R-, or -RC(O)O-, where O is not
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bound to hydrogen, and RJ- and R, can independently be selected from alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide,
amino, aryl, arylalkyl, cycloalkyl, ether, haloalkyl, heteroaryl, and heterocyclyl, R, can be a hydrogen, but R; cannot be
hydrogen. The ester may be cyclic, for example the carbon atom and R;, the oxygen atom and R, or R;and R, may be
joined to form a 3- to 12-membered ring. Exemplary esters include, but are not limited to, alkyl esters wherein at least
one of Rj or Rk is alkyl, such as -O-C(O)-alkyl, -C(O)-O-alkyl-, and -alkyl-C(O)-O-alkyl-. Exemplary esters also include
aryl or heteoraryl esters, e.g. wherein atleast 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,C(O)O-,
where the oxygen is bound to the parent molecule. Exemplary reverse esters include succinate, D-argininate, L-argininate,
L-lysinate and D-lysinate. Esters also include carboxylic acid anhydrides and acid halides.

[0060] The terms "halo" or "halogen" as used herein refer to F, Cl, Br, or I.

[0061] The term "haloalkyl" as used herein refers to an alkyl group substituted with one or more halogen atoms.
"Haloalkyls" also encompass alkenyl or alkynyl groups substituted with one or more halogen atoms.

[0062] 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, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate,
carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, nitro,
phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. Heteroaryls can also be fused to non-
aromatic rings. lllustrative examples of heteroaryl groups include, but are not limited to, pyridinyl, pyridazinyl, pyrimidyl,
pyrazyl, triazinyl, pyrrolyl, pyrazolyl, imidazolyl, (1,2,3)- and (1,2,4)-triazolyl, pyrazinyl, pyrimidilyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, furyl, phenyl, isoxazolyl, and oxazolyl. Exemplary heteroaryl groups include, but are not limited to,
a monocyclic aromatic ring, wherein the ring comprises 2-5 carbon atoms and 1-3 heteroatoms, referred to herein as
"(C,-Cs)heteroaryl.”

[0063] 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 aromatic (heteroaryls) or non-aromatic. Heterocycles can be substituted with one or
more substituents including alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy,
cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, nitro, phosphate,
sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide and thioketone. Heterocycles also include bicyclic, tricyclic, and
tetracyclic groups in which any of the above heterocyclic rings is fused to one or two rings independently selected from
aryls, cycloalkyls, and heterocycles. Exemplary heterocycles include acridinyl, benzimidazolyl, benzofuryl, benzothia-
zolyl, benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryl, dihydroindolyl, dihydropyranyl, dihydrothienyl, dithia-
zolyl, furyl, homopiperidinyl, imidazolidinyl, imidazolinyl, imidazolyl, indolyl, isoquinolyl, isothiazolidinyl, isothiazolyl, iso-
xazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, piperazinyl, piperidinyl, pyranyl, pyrazolidinyl,
pyrazinyl, pyrazolyl, pyrazolinyl, pyridazinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolidinyl, pyrrolidin-2-onyl, pyrrolinyl, pyr-
rolyl, quinolinyl, quinoxaloyl, tetrahydrofuryl, tetrahydroisoquinolyl, tetrahydropyranyl, tetrahydroquinolyl, tetrazolyl, thi-
adiazolyl, thiazolidinyl, thiazolyl, thienyl, thiomorpholinyl, thiopyranyl, and triazolyl.

[0064] The terms "hydroxy" and "hydroxyl" as used herein refer to -OH.

[0065] The term "hydroxyalkyl" as used herein refers to a hydroxy attached to an alkyl group.

[0066] The term "hydroxyaryl" as used herein refers to a hydroxy attached to an aryl group.

[0067] The term "ketone" as used herein refers to the structure -C(O)-Rn (such as acetyl, -C(O)CH3) or -R-C(O)-R,-.
The ketone can be attached to another group through R, or R,. R, or R, can be alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl or aryl, or R, or R, can be joined to form a 3- to 12-membered ring.

[0068] The term "monoester" as used herein refers to an analogue of a dicarboxylic acid wherein one of the carboxylic
acids is functionalized as an ester and the other carboxylic acid is a free carboxylic acid or salt of a carboxylic acid.
Examples of monoesters include, but are not limited to, to monoesters of succinic acid, glutaric acid, adipic acid, suberic
acid, sebacic acid, azelaic acid, oxalic and maleic acid.

[0069] The term "phenyl" as used herein refers to a 6-membered carbocyclic aromatic ring. The phenyl group can
also be fused to a cyclohexane or cyclopentane ring. Phenyl can be substituted with one or more substituents including
alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether,
formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid,
sulfonamide and thioketone.

[0070] The term "thioalkyl" as used herein refers to an alkyl group attached to a sulfur (-S-alkyl-).

[0071] "Alkyl,""alkenyl," "aikynyl", "alkoxy", "amino" and "amide" groups can be optionally substituted with orinterrupted
by or branched with at least one group selected from alkoxy, aryloxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl,
carbamate, carbonyl, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hy-
droxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid, sulfonamide, thioketone, ureido and N. The substituents
may be branched to form a substituted or unsubstituted heterocycle or cycloalkyl.

[0072] As used herein, a suitable substitution on an optionally substituted substituent refers to a group that does not
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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: C4_g alkyl, alkenyl or alkynyl; C4_g aryl,
C,_5 heteroaryl; C37 cycloalkyl; C4_g alkoxy; Cg aryloxy; -CN; -OH; oxo; halo, carboxy; amino, such as -NH(C,_g alkyl),
-N(C4_g alkyl)y, -NH((Cg)aryl), or -N((Cg)aryl),; formyl; ketones, such as -CO(C,_g alkyl), -CO((Cg aryl) esters, such as
-CO,(C,_g alkyl) and -CO, (Cg aryl). One of skill in art can readily choose a suitable substitution based on the stability
and pharmacological and synthetic activity of the compound of the present disclosure.

[0073] The term "pharmaceutically acceptable carrier" as used herein refers to any and all solvents, dispersion media,
coatings, isotonic and absorption delaying agents, and the like, that are compatible with pharmaceutical administration.
The use of such media and agents for pharmaceutically active substances is well known in the art. The compositions
may also contain other active compounds providing supplemental, additional, or enhanced therapeutic functions.
[0074] The term "pharmaceutically acceptable composition" as used herein refers to a composition comprising at least
one compound as disclosed herein formulated together with one or more pharmaceutically acceptable carriers.

[0075] The term "pharmaceutically acceptable prodrugs" as used herein represents those prodrugs of the compounds
of the present disclosure that are, within the scope of sound medical judgment, suitable for use in contact with the tissues
of humans and lower animals without undue toxicity, irritation, allergic response, commensurate with a reasonable benefit
/ risk ratio, and effective for their intended use, as well as the zwitterionic forms, where possible, of the compounds of
the present disclosure. A discussion is provided in Higuchi et al., "Prodrugs as Novel Delivery Systems," ACS Symposium
Series, Vol. 14, and in Roche, E.B., ed. Bioreversible Carriers in Drug Design, American Pharmaceutical Association
and Pergamon Press, 1987.

[0076] The term "pharmaceutically acceptable salt(s)" refers to salts of acidic or basic groups that may be present in
compounds used in the present compositions. Compounds included in the present compositions that are basic in nature
are capable of forming a wide variety of salts with various inorganic and organic acids. The acids that may be used to
prepare pharmaceutically acceptable acid addition salts of such basic compounds are those that form non-toxic acid
addition salts, i.e., salts containing pharmacologically acceptable anions, including but not limited to sulfate, citrate,
matate, acetate, oxalate, chloride, bromide, iodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, isonicotinate,
acetate, lactate, salicylate, citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, gluconate, glucaronate, saccharate, formate, benzoate, glutamate, methanesulfonate, ethanesul-
fonate, benzenesulfonate, p-toluenesulfonate and pamoate (i.e., 1,1’-methylene-bis-(2-hydroxy-3-naphthoate)) salts.
Compounds included in the present compositions that include an amino moiety may form pharmaceutically acceptable
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.

[0077] 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 "S," depending on the configuration of substituents around the stereogenic carbon atom. The present
disclosure encompasses various stereoisomers of these compounds and mixtures thereof. Stereoisomers include enan-
tiomers and diastereomers. Mixtures of enantiomers or diastereomers may be designated "(+)" in nomenclature, but
the skilled artisan will recognize that a structure may denote a chiral center implicitly.

[0078] Individual sterecisomers of compounds of the present disclosure can be prepared synthetically from commer-
cially 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, (2) salt formation
employing an optically active resolving agent, or (3) direct separation of the mixture of optical enantiomers on chiral
chromatographic columns. Stereoisomeric 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 chiral salt complex, or crystallizing the compound in a chiral solvent. Sterecisomers can
also be obtained from stereomerically-pure intermediates, reagents, and catalysts by well-known asymmetric synthetic
methods.

[0079] Geometric isomers can also exist in the compounds of the present disclosure. The present disclosure encom-
passes 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 "Z" and "E" are used in
accordance with [IUPAC standards. Unless otherwise specified, structures depicting double bonds encompass both the
E and Z isomers.

[0080] Substituents around a carbon-carbon double bond alternatively can be referred to as "cis" or "trans," where
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"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."

[0081] The compounds disclosed herein may exist as tautomers and both tautomeric forms are intended to be en-
compassed by the scope of the present disclosure, even though only one tautomeric structure is depicted.

EXEMPLARY EMBODIMENTS OF THE INVENTION

[0082] Thedisclosure provides compounds and pharmaceutical composition comprising one or more of those com-
pounds wherein the structure of the compound is defined by Formula la, Formula Ib, Formula lla, and/or Formula llb:

Wa - W,

. e
CW‘* -Ws A Wa

Dy di >——01 \X

U 1

Ry

Formula la Formula Ib Formula lla Formula Ilb

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

A is selected from optionally substituted 5- or -6 membered monocyclic heterocycles fused to ring B,
with the proviso that A cannot be substituted or unsubstituted

Hereanrad

B is a six-membered aromatic carbocycle or heterocycle;

Y is selected from N and C;

W, is selected from N and CRy;

W, is selected from N and CRy;

W3 is selected from N and CR3;

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

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

X is selected from -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-,-C(O)-,
-C(O)CH,-, -C(O)CH,CH,-, -CH,C(O)-, -CH,CH,C(0O)-, -C(O)NH-, -C(O)0O-, -C(0)S-, -C(O)NHCH,-, -C(O)OCH,-,
-C(0)SCH,-, -CH(OH)-, and -CH(CH3)- where one or more hydrogen may independently be replaced with deuterium,
hydroxymethyl, halogen, -CF3, ketone, and where S may be oxidized to sulfoxide or sulfone;

R, is selected from 3-7 membered carbocycles and heterocycles;

D, is selected from 5-membered monocyclic heterocycles, where D, is attached to the B ring via a carbon atom
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that is part of a doublebond within the D4 ring.

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

R; is selected from hydrogen, -NH,, -CN, -N3, halogen, deuterium, -NO,, -OMe, -OEt,-NHC(O)Me, NHSO,Me,
cylcoamino, cydoamido, -OH, -SO,Me, -SO,Et, -CH,NH,, -C(O)NH,, and-C(O)OMe;

with the proviso that if R3 is hydrogen and A is a 5-membered ring, then D4 cannot be

and with the proviso that if D4 is

paEAL,

and with the proviso that if if D4 is

unless the B ring is substituted;
and with the proviso that if each of R4, Ry, R3 are hydrogen, then the A-B bicyclic ring is not
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[0083] Insome embodiments, the A ringa compound of any one of Formula la, Ib, lla, or lIb or sterecisomer, tautomer,
pharmaceutically acceptable salt, or hydrate thereof is optionally substituted with Z, wherein Z is selected from hydrogen,
deuterium, -NH,, amino (such as -NH(C;-Cg), -N(C4-Cs),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C4-Cg), -NHcar-
bocycle(C4-Cg)), alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and alkoxy(C4-Cg). In some embodiments, Z is selected
from -Me, -CF3, -Et, CH3;CH,0-, CF5CH,-, -SMe, -SOMe, -SO,Me, -CN,
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[0084] In some embodiments, compounds of any one of Formula la, Ib, lla, or llb or stereoisomer, tautomer, pharma-
ceutically acceptable salt, or hydrate thereof, are selected from

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as NH(C,4-C;), carbocycle (C4-C5),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C,4-Cg), -NHcarbocycle(C,4-Cg)), hete-
rocycle(C4-Cg), carbocycle(C4-Cg), halogen, -CN, -OH, -CF,, alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg); wherein X, R4, and D, are as defined for any embodiment disclosed herein.

[0085] In some embodiments, the compounds of any one of Formula la, Ib, lla, or lIb or stereoisomer, tautomer,
pharmaceutically acceptable salt, or hydrate thereof, are selected from
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which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cg), -N(C4-Cs),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C4-Cg),-NHcarbocycle(C4-Cg), heterocy-
cle(C4-Cg), carbocycle(C4-Cg), halogen, -CN, -OH, -CFj;, alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg); wherein X, R4, and D, are as defined for any embodiment disclosed herein.

[0086] in some embodiments, the compounds of any one of Formula la, Ib, lla, or llb or sterecisomer, tautomer,
pharmaceutically acceptable salt, or hydrate thereof, are selected from

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cg), -N(C4-Cg),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C,4-Cg),-NHcarbocycle(C4-Cg)), heterocy-
cle(C4-Cg), carbocycle(C4-Cg), halogen, -CN, -OH, -CFj, alkyl(C4-Cg), thioalkyl(C4-Cg), alkeny)(C4-Cg), and
alkoxy(C4-Cg); wherein X, Ry, and D, are as defined for any embodiment disclosed herein.

[0087] In some embodiments, compounds of any one of Formula la, Ib, lla, or lib or stereoisomer, tautomer, pharma-
ceutically acceptable salt, or hydrate thereof, are selected from

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cg), -N(C4-Cg),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C,4-Cg),-NHcarbocycle(C4-Cg)), heterocy-
cle(C4-Cg), carbocycle(C4-Cg), halogen, -CN, -OH, -CFs;, alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg); wherein the definition of X, Ry, and D4 are as defined for any embodiment disclosed herein.

[0088] In some embodiments, compounds of any one of Formula la, Ib, lla, or llb or stereoisomer, tautomer, pharma-
ceutically acceptable salt, or hydrate thereof, is selected from
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}\t} Ti 3

wherein Z is selected from hydrogen, deuterium, -NH,, amino (such as -NH(C4-C;), -N(C4-Cg),, -NHPh, -NHBn,
-NHpyridyl, -NHheterocycle(C4-Cg), -NHcarbocycle(C4-Cg)), alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg); carboxyl;

D,is

X is selected from -CH»- and -CH(CH3)-; and

R, is a phenyl ring optionally substituted with groups independently selected with one or more groups independently
selected from deuterium, alkyl(C4-C,) alkoxy(C,-C,), halogen, -CF5, CN, and -thioalkyl(C,-C,), wherein each alkyl,
alkoxy, and thioalkyl may be optionally substituted with F, Cl, or Br.

[0089] In certain embodiments, R4 is a phenyl ring is optionally substituted with one or more alkyl(C4-C,) selected
from methyl, ethyl, propyl, isopropyl, and butyl; alkoxy(C4-C,), selected from methoxy, ethoxy, and isopropoxy; halogen
selected from F and CI; and thioalkyl(C4-C,) selected from -SMe, -SEt, -SPr, and -Sbu.

[0090] in some embodiments, the A-B bicyclic ring in the compound of any one of Formula la, Ib, lla, or lIb or stere-
oisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from

Ry
%
» Nao /,/"“\\\\\ - D
it |
- R L ,j
N \N ~

wherein Z is selected from hydrogen, deuterium, -NH,, amino (such as -NH(C4-Cj), -N(C4-C5),, -NHPh, -NHBn, -NH-
pyridyl, -NHheterocycle(C4-Cg), -NHcarbocycle(C4-Cg)), alkyl(C4-Cg), thicalkyl(C4-Cg), alkenyl(C4.-Cg), and
alkoxy(C4-Cg).

[0091] In some embodiments, the A-B bicyclic ring in the compound of any one of Formula la, Formula Ib, Formula
lla, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from
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which may be optionally substituted with groups independently selected from hydrogen, deuterium, --NH,, amino (such
as -NH(C4-Cg), -N(C4-Cg),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C,4-C-),-NHcarbocycle(C4-C7)), heterocy-
cle(C4-C5), carbocycle(C4-C5), halogen, -CN, -OH, -CF;, sulfone, sulfoxide, alkyl(C4-Cg), thioalkyl(C4-Cg), Alke-
nyl(C,-Cg), alkoxy(C4-Cg), ketone(C4-Cg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), 0xo, and thio-oxo.
[0093] Insome embodiments of any of Formula la, Formula Ib, Formula lla, and Formula llb, or stereoisomer, tautomer,
pharmaceutically acceptable salt, or hydrate thereof, the A-B bicyclic ring, is selected from

Py

xS

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-C;), -N(C4-C5),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C4-C+),-NHcarbocycle(C4-C5)), heterocy-
cle(C4-C5), carbocycle(C4-C5), halogen, -CN, -OH, -CF5, sulfone, sulfoxide, alkyl(C4-Cg), thioalkyl(C4-Cg), Alke-
nyl(C4-Cg), alkoxy(C4-Cg), ketone(C4-Cg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), oxo, and thio-oxo.
[0094] In some embodiments, the A-B bicyclic ring in the compound of any one of Formula la, Formula Ib, Formula
lla, and Formula llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from
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which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cs), -N(C4-Cs),, -NHPh, -NHBn, -NHpyridyl, -NHheterocyde(C,4-C-),-NHcarbocycle(C,4-C;)), heterocycle(C,.
C,), carbocycle(C4-C5), halogen, -CN, -OH, -CF,, sulfone, sulfoxide, alkyl(C4-Cg), thioalkyl(C4-Cg), Alkenyl(C4-Cg),
alkoxy(C4-Cg), ketone(C4-Cg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), oxo, and thio-oxo.

[0095] In some embodiments, the A-B bicyclic ring in the compound of any one of Formula la, Formula Ib, Formula
lla, and Formula lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from

Ao

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cg), -N(C4-Cg),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C,4-C-),-NHcarbocycle(C4-C7)), heterocy-
cle(C4-C5), carbocycle(C4-C4), halogen, -CN, -OH, -CF 5, sulfone, sulfoxide, sulfonamide, alkyl(C4-Cg), thioalkyl(C4-Cyg),
alkenyl(C1-Cyg), alkoxy(C4-Cg), ketone(C4-Cyg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), 0xo, and thio-oxo.
[0096] In some embodiments, the A-B bicyclic ring in the compound of any one of Formula la, Formula Ib, Formula
lla, and Formula Ilb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from

v v Ve

and

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cg), -N(C4-Cg),, -NHPh, -NHBn, -NHpyridyl,-NHheterocycle(C4-C7), -NHcarbocycle(C4-C7)), heterocy-
cle(C4-C5), carbocycle(C4-C5), halogen, -CN,-OH, -CFj, sulfone, sulfoxide, sulfonamide, alkyl(C4-Cg), thioalkyl(C4-Csg),
alkenyl(C4-Cg), alkoxy(C¢-Cg), ketone(C-Cg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), oxo, and thio-oxo.
[0097] In some embodiments, the A ring in the compound of any one of Formula la, Formula Ib, Formula lla, and
Formulallb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from 5-membered
heterocycles fused to the B ring.

[0098] In some embodiments, Y in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula Ilb
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or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is nitrogen.

[0099] In some embodiments, D4 in the compound of any one of Formula |, Formula la, or Formula Il or sterecisomer,
tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from an 5-membered monocyclic heterocycle,
such as, but not limited to:
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which is optionally substituted with hydrogen, deuterium, alkyl(C4_C,)(such as methyl, ethyl, propyl, isopropyl, butyl),
alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy), amino (such as-NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,,
NMekEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me, -NHC(O)Et, -C(O)NHMe,
-C(O)NEt,, -C(O)NiPr), -CF3, CN, -N3, ketone (C4-C,4) (such as acetyl, -C(O)Et, -C(O)Pr), -S(O)Alkyl(C4-C,) (such as
-S(O)Me, -S(O)Et), -SO,alkyl(C4-C4) (such as -SO,Me, -SO,Et, -SO,Pr), -thioalkyl(C-C,4) (such as -SMe, -SEt, -SPr,
-SBu), -COOH, and/or ester (such as -C(O)OMe, -C(O)OEt, -C(O)OBu), each of which may be optionally substituted
with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0100] In some embodiments, D4 in the compound of any one of Formula Ia, Ib, lla, or llb or sterecisomer, tautomer,
pharmaceutically acceptable salt, or hydrate thereof, is a monocyclic heterocycle optionally substituted with hydrogen,
deuterium, alkyl(C4-C,)(such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, isopro-
poxy), amino (such as-NH,,-NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen
(such as F, Cl), amide (such as -NHC(O)Me, -NHC(O)Et, -C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF5, CN, -N5, ketone
(C4-C4) (such as acetyl, -C(Q)Et, -C(O)Pr), -S(O)Alkyl(C4-C,) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,) (such as
-SO,Me, -SO,Et, -SO,Pr) , -thioalkyl(C4-C,) (such as -SMe, -SEt, -SPr, -SBu), -COOH, and/or ester (such as -C(O)OMe,
-C(O)OEt, -C(0)OBu), each of which may be optionally substituted with hydrogen, F, CI, Br, -OH, -NH,, -NHMe, -OMe,
-SMe, oxo, and/or thio-oxo.

[0101] In some embodiments, D, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from a 5-membered
monocyclic heterocycle containing one oxygen and one or two nitrogens, where the heterocycle is connected to the rest
ofthe molecule via a carbon-carbon bond, and which is optionally substituted with hydrogen, deuterium, alkyl(C4-C,4)(such
as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy), amino (such as-NH,,
-NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such
as-NHC(O)Me, -NHC(O)Et, -C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF5, CN, -N5, ketone (C4-C,) (such as acetyl, -C(O)Et,
-C(O)Pr), -S(0)Alkyl(C4-Cy4) (such as -S(O)Me, -S(O)Et), - SO,alkyl(C4-C,) (such as -SO,Me, -SO,Et, -SO,Pr), -thio-
alkyl(C4-Cy) (such as -SMe, -SEt, -SPr, -SBu), - COOH, and/or ester (such as -C(O)OMe, -C(O)OEt, -C(O)OBu), each
of which may be optionally substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.
[0102] In some embodiments, D in the compound of any one of Formula la, Formula Ib, Formula lla , and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is an isoxazole optionally substituted
with hydrogen, deuterium, alkyl(C4-C,4)(such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C4-C,) (such as methoxy,
ethoxy, isopropoxy), amino (such as-NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu,
-NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as-NHC(O)Me, -NHC(O)Et, -C(O)NHMe, -C(O)NEt,, -C(O)NiPr),
-CF5, CN, -Nj, ketone (C4-C4) (such as acetyl, -C(O)Et, -C(O)Pr), -S(O)Alkyl(C4-C4) (such as -S(O)Me,
-S(O)Et),-SO,alkyl(C4-C4) (such as -SO,Me, -SO,Et, -SO,Pr), -thioalkyl(C4,-C,) (such as -SMe, -SEt, -SPr,
-SBu),-COOH, and/or ester (such as -C(O)OMe, -C(O)OEt, -C(O)OBu), each of which may be optionally substituted
with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0103] In some embodiments, D, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
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IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from an 5-membered
monocyclic heterocycle, which is optionally substituted with hydrogen, deuterium, Alkyl(C1-C4), (such as methyl, ethyl,
propyl), each of which may be optionally substituted with hydrogen, -OH, -F, and -NH2.

[0104] In some embodiments, D, 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 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(C4-C,),(such as methyl, ethyl, propyl), each of which may be optionally substituted with hydrogen, -OH, -F, and -NH,.
[0105] In some embodiments, D, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereocisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is an isoxazole or pyrazole optionally
substituted with hydrogen, deuterium, Alkyl(C4-C,),(such as methyl, ethyl, propyl), each of which may be optionally
substituted with hydrogen, -OH, -F, and -NH,.

[0106] In some embodiments, D4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is

[0107] In some embodiments, D, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is In some embodiments, D, in the
compound of Formula la, Formula Ib, Formula lla, and Formula Ilb or stereocisomer, tautomer, pharmaceutically accept-
able salt, or hydrate thereof is

NG
]
\:;» N
Q
AT

[0108] In some embodiments, W, 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 CRj.

[0109] In some embodiments, W, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is CR,.

[0110] In some embodiments, at least one of W4 and W, in the compound of any one of Formula la, Formula Ib,
Formula lla, and Formula llIb or stereocisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is nitrogen.
[0111] In some embodiments, W, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is CH.

[0112] In some embodiments, W, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is CR,, where R, is selected from
hydrogen, deuterium, -OH, -NH,, methyl, halogen, and -CN.

[0113] In some embodiments, W, 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 CH.

[0114] In some embodiments, W, and Wy in the compound of any one of Formula la, Formula Ib, Formula lla, and
Formula llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof are carbon.

[0115] In some embodiments, at least one of W, and Wy in the compound of any one of Formula la, Formula Ib,
Formula lla, and Formula llIb or stereocisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is nitrogen.
[0116] In some embodiments, W5 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is nitrogen.

[0117] In some embodiments, W5 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is CR3, where Rj is selected from
hydrogen, -NH,, and halogen.

[0118] In some embodiments, Rz in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof is selected from hydrogen and -NH,.
[0119] In some embodiments, R; in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is -NH,.

[0120] In some embodiments, X in the compound of any one of Formula |, Formula la, or Formula Il or stereoisomer,
tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from -CH,, -CH,CH,-, -CH,CH,CH,-,
-CH,CH,0-, -CH,CH,NH-, -CH,CH,S-, -C(0O)-, -C(O)NH-,-C(O)O-, -C(O)S-, where one or more hydrogen may inde-
pendently be replaced with deuterium, halogen, and where S may be oxidized to sulfoxide or sulfone.

[0121] In some embodiments, X in the compound of any one of Formula I, Formula la, or Formula Il or stereoisomer,
tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from -CH,- and -C(O)-.

[0122] In some embodiments, X is selected from -CH,-, -CH(CH3)-, -CH(OH)-, -NH-,CF1,CH,-, where one or more
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hydrogen may independently be replaced with deuterium or halogen.

[0123] In some embodiments, X is selected from -CH,-, CH(CHj)-, and -NH-, where one or more hydrogen may
independently be replaced with deuterium or halogen.

[0124] In some embodiments, X is selected from -CH,-, -CH(CHs)-, where one or more hydrogen may independently
be replaced with deuterium or halogen.

[0125] In some embodiments, X in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula llb
or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is-CH,-.

[0126] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
lib or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from hydrogen, deuterium,
alkyl, -OH, -NH,, -thioalkyl, alkoxy, ketone, ester, carboxylic acid, urea, carbamate, amino, amide, halogen, carbocycle,
heterocycle, sulfone, sulfoxide, sulfide, sulfonamide, and and -CN.

[0127] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or sterecisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from hydrogen, deuterium,
alkyl, -OH, -NH,, -thioalkyl, alkoxy, ketone, ester, carboxylic acid, urea, carbamate, amino, amide, halogen, carbocycle,
heterocycle, sulfone, sulfoxide, sulfide, sulfonamide, and and -CN.

[0128] In some embodiments, Ry and R, in the compound of any one of Formula I, Formula la, or sterecisomer,
tautomer, pharmaceutically acceptable salt, or hydrate thereof are independently selected from hydrogen, deuterium,
alkyl, -NH,, -thioalkyl, alkoxy, amino, amide, halogen, carbocycle, heterocycle, and -CN.

[0129] In some embodiments, Ry and R, in the compound of any one of Formula la, Formula Ib, Formula lla, and
Formula IlIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, are independently selected
from hydrogen, deuterium, alkyl(C4-Cg), -NH,,-thioalkyl(C4-Cg), alkoxy(C4-Cg), amino, and amide.

[0130] In some embodiments, Ry and R, are hydrogen.

[0131] In some embodiments, at least one of Ry, Ry, and R3 in the compound of any one of Formula la, Formula Ib,
Formula lla, and Formula llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is not
hydrogen.

[0132] In some embodiments, R4 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 5-6 membered
carbocycles and heterocycles.

[0133] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula lib
or stereoisomer, tautomer, phannaceutically acceptable salt, or hydrate thereof, is selected from 5-6 membered hete-
rocycles.

[0134] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from 5-6 membered
heterocycles containing 1 or 2 nitrogens, such as unsubstituted and substituted pyrimidyl rings, which are optionally
substituted with groups independently selected from hydrogen, deuterium, alkyl(C4-C,4)(such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, -NHEt, -NHiPr,
-NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me,
-NHC(O)Et, -C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3, CN, -N5, ketone (C4-C,) (such as acetyl, -C(O)Et, -C(O)Pr),
-S(0)Alkyl(C4-Cy) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,4) (such as -SO,Me, -SO,Et, -SO,Pr), -thioalkyl(C4-C,)
(such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as-COOH), and/or ester (such as -C(O)OMe, -C(O)OEt, -C(O)OBu),
each of which may be optionally substituted with hydrogen, F, Cl, Br,-OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.
[0135] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereocisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from 6-membered het-
erocycles containing at least one nitrogen, such as unsubstituted and substituted pyridyl rings, which are optionally
substituted with groups independently selected from hydrogen, deuterium, alkyl(C4-C4)(such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, -NHEt, -NHiPr,
-NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me,
-NHC(O)Et, -C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3, CN, -N,, ketone (C4-C,) (such as acetyl, -C(O)Et, -C(O)Pr),
-S(0)Alkyl(C4-Cy) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,4) (such as -SO,Me, -SO,Et, -SO,Pr), -thioalkyl(C4-C,)
(such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as - COOH), and/or ester (such as -C(O)OMe, -C(O)OEt, -C(O)OBu),
each of which may be optionally substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.
[0136] In some embodiments, R, in the compound of any one of Formula |, Formula la, or Formula Il or sterecisomer,
tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from
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[0137] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutical acceptable salt, or hydrate thereof, is an isoxazole or pyrazole optionally
substituted with groups independently selected from hydrogen, deuterium, alkyl(C4-C4)(such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, -NHEt, -NHiPr,
-NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me,
-NHC(O)Et,-C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3;, CN, -Nj, ketone (C4-C4) (such as acetyl, -C(O)Et,
-C(O)Pr),-S(0O)Alkyl(C4-C4) (such as -S(O)Me, -S(O)Et), -SOalkyl(C4-C,4) (such as -SO,Me, -SO,Et, -SO,Pr),-thio-
alkyl(C4-Cy) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as-C(O)OMe, -C(O)OEt,
-C(0)OBu), each of which may be optionally substituted with hydrogen, F, ClI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo,
and/or thio-oxo.

[0138] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from a 5-membered
heterocycle containing one or two nitrogens.

[0139] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from 5-6 membered
carbocycles, such as a phenyl ring optionally substituted with groups independently selected from hydrogen, deuterium,
alkyl(C4-C,)(such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy), amino
(such as -NH,,-NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F,
Cl), amide (such as -NHC(O)Me, -NHC(O)Et, -C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3, CN, -N5, ketone (C4-C,) (such
as acetyl, -C(O)Et, -C(O)Pr), -S(O)Alkyl(C4-C,) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,) (such as -SO,Me, -SO,Et,
-SO,Pr), -thioalkyl(C4-C,) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as - COOH), and/or ester (such as -C(O)OMe,
-C(O)OEt, -C(0)OBu), each of which may be optionally substituted with hydrogen, F, CI, Br, -OH, -NH,, -NHMe, -OMe,
-SMe, oxo, and/or thio-oxo.

[0140] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is a phenyl ring optionally substituted
with groups independently selected from hydrogen, deuterium, alkyl(C4-C4)(such as methyl, ethyl, propyl, isopropyl,
butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, -NHEt, -NHiPr, -NHBu
-NMe,, NMeEt,-NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, CI), amide (such as -NHC(O)Me,
-NHC(O)Et,-C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3;, CN, -Nj, ketone (C4-C4) (such as acetyl, -C(O)Et,
-C(O)Pr),-S(0O)Alkyl(C4-C4) (such as -S(O)Me, -S(O)Et), -SOalkyl(C4-C,4) (such as -SO,Me, -SO,Et, -SO,Pr),-thio-
alkyl(C4-C,) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as-C(O)OMe, -C(O)OEt,
-C(0)OBu), each of which may be optionally substituted with hydrogen, F, ClI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo,
and/or thio-oxo.

[0141] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from an aryl optionally
substituted with groups independently selected from hydrogen, deuterium, alkyl(C4-C4)(such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, NHEt, -NHiPr,
-NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me,
-NHC(O)Et,-C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3, CN, -Nj;, ketone (C4-C4) (such as acetyl, -C(O)Et,
-C(0O)Pr),-S(O)Alkyl(C4-C,) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,) (such as -SO,Me, -SO,Et, -SO,Pr),-thio-
alkyl(C4-C,) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as-C(O)OMe, -((O)OEt,
-C(0)OBu), each of which may be optionally substituted with hydrogen, F, CI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo,
and/or thio-oxo.

[0142] In some embodiments, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula llb or
stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, -X-R, is selected from -CH,Aryl.

[0143] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
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IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from a pyridyl optionally
substituted with groups independently selected from hydrogen, deuterium, alkyl(C4-C4)(such as methyl, ethyl, propyl,
isopropyl, butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, -NHEt, -NHiPr,
-NHBu -NMe,, NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me,
-NHC(O)Et,-C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3;, CN, -Nj, ketone (C4-C4) (such as acetyl, -C(O)Et,
-C(0O)Pr),-S(O)Alkyl(C4-C,) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,) (such as -SO,Me, -SO,Et, -SO,Pr),-thio-
alkyl(C4-C,) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as - C(O)OMe, -C(O)OEt,
-C(0)OBu), each of which may be optionally substituted with hydrogen, F, ClI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo,
and/or thio-oxo.

[0144] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is optionally substituted with groups
independently selected from hydrogen, deuterium, alkyl(C4-C,)(such as methyl, ethyl, propyl, isopropyl, butyl),
alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy), amino (such as -NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,,
NMeEt, -NEt,, -NEtBu, -NHC(O)NHalkyl), halogen (such as F, Cl), amide (such as -NHC(O)Me, -NHC(O)Et,
-C(O)NHMe,-C(O)NEt,, -C(O)NiPr), -CF3, CN, -N3, ketone (C4-C,) (such as acetyl, -C(O)Et, -C(O)Pr), -S(O)Alkyl(C4-C,)
(such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,4) (such as -SO,Me, -SO,Et, -SO,Pr), -thioalkyl(C4-C,4) (such as -SMe,
-SEt, -SPr, -SBu), carboxyl (such as -COOH), and/or ester (such as -C(O)OMe, -C(O)OEt, - C(O)OBu), each of which
may be optionally substituted with hydrogen, F, Cl, Br, -OH, -NH,, -NHMe, - OMe, -SMe, oxo, and/or thio-oxo.

[0145] In some embodiments, R, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
llb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is selected from 5-6 membered
carbocycles.

[0146] In some embodiments, R4 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 a small cy-
cloalkyl(C3-Cg) and phenyl ring optionally optionally substituted with one or more groups independently selected from
deuterium, alkyl(C4-C,) (such as methyl, ethyl, propyl, isopropyl, and butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy,
and isopropoxy), halogen (such as F and Cl), -CF3, CN, and -thioalkyl(C4-C,) (such as, e.g., -SMe, -SEt, -SPr, and
-Sbu), wherein each alkyl, alkoxy, and thioalkyl may be optionally substituted with F, Cl, or Br.

[0147] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is a phenyl ring optionally substituted
with one or more groups independently selected from deuterium, alkyl(C4-C,) (such as methyl, ethyl, propyl, isopropyl,
and butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, and isopropoxy), halogen (such as F and Cl), -CF5, CN, and
-thioalkyl(C4-C,4) (such as, e.g., -SMe, -SEt, -SPr, and -Sbu), wherein each alkyl, alkoxy, and thioalkyl may be optionally
substituted with F, CI, or Br.

[0148] In some embodiments, R4 in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula
IIb or stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, is an aryl optionally substituted with
one or more groups independently selected from deuterium, alkyl(C4-C,) (such as methyl, ethyl, propyl, isopropyl, and
butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, and isopropoxy), halogen (such as F and CI), -CF5, CN, and -thio-
alkyl(C4-C,) (such as, e.g., -SMe, -SEt, -SPr, and -Sbu), wherein each alkyl, alkoxy, and thioalkyl may be optionally
substituted with F, CI, or Br.

[0149] 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, the A-B bicyclic ring, is selected from
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which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-Cg), -N(C4-Cs),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C4-C-), - NHcarbocycle(C4-C5)), heterocy-
cle(C4-C;), carbocycle(C4-C;), halogen, -CN, -OH, -CF5, sulfone, sulfoxide, alkyl(C4-Cg), thioalkyl(C4-Cg), Alke-
nyl(C4-Cg), alkoxy(C4-Cg), ketone(C4-Cg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), oxo, and thio-oxo;
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D,is

PR LS

X is selected from -CH,- and -C(O)-;

R4 is a phenyl ring optionally substituted with groups independently selected from hydrogen, deuterium,
alkyl(C4-C4)(such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C4-C,4) (such as methoxy, ethoxy, isopropoxy),
amino (such as -NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMeEt, - NEt,, -NEtBu, -NHC(O)NHalkyl), halogen
(such as F, Cl), amide (such as -NHC(O)Me, -NHC(O)Et, - C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3, CN, -N3,
ketone (C4-C,) (such as acetyl, -C(O)Et, -C(O)Pr), - S(O)Alkyl(C4-C,) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-C,)
(such as -SO,Me, -SO,Et, -SO,Pr), - thioalkyl(C4-C,) (such as -SMe, -SEt, -SPr, -SBu), carboxy! (such as -COOH),
and/or ester (such as - C(O)OMe, -C(O)OEt, -C(O)OBu), each of which may be optionally substituted with hydrogen,
F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0150] In some embodiments, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula llb or
stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, the A-B bicyclic ring, is selected from

which may be optionally substituted with groups independently selected from hydrogen, deuterium, -NH,, amino (such
as -NH(C4-C;), -N(C4-Cg),, -NHPh, -NHBn, -NHpyridyl, -NHheterocycle(C4-C), - NHcarbocycle(C4-C-)), heterocy-
cle(C4-C5), carbocycle(C4-C5), halogen, -CN, -OH, -CF 5, sulfone, sulfoxide, sulfonamide, alkyl(C4-Cg), thioalkyl(C4-Cyg),
alkenyl(C4-Cg), alkoxy(C¢-Cg), ketone(C-Cg), ester, urea, carboxylic acid, carbamate, amide(C4-Cg), oxo, and thio-oxo.

D,is

X is selected from -CH,-, -CH(CHj3)-,-CH(OH)-,and -NH-;

R, is a phenyl ring optionally substituted with groups independently selected from hydrogen, deuterium,
alkyl(C4-C,)(such as methyl, ethyl, propyl, isopropyl, butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, isopropoxy),
amino (such as -NH,, -NHMe, -NHEt, -NHiPr, -NHBu -NMe,, NMeEt, - NEt,, -NEtBu, -NHC(O)NHalkyl), halogen
(such as F, Cl), amide (such as -NHC(O)Me, -NHC(O)Et, - C(O)NHMe, -C(O)NEt,, -C(O)NiPr), -CF3, CN, -N3,
ketone (C4-C,) (such as acetyl, -C(O)Et, -C(O)Pr), - S(O)Alkyl(C4-C,) (such as -S(O)Me, -S(O)Et), -SO,alkyl(C4-Cy)
(such as -SO,Me, -SO,Et, -SO,Pr), - thioalkyl(C4-C,4) (such as -SMe, -SEt, -SPr, -SBu), carboxyl (such as -COOH),
and/or ester (such as - C(O)OMe, -C(O)OEt, -C(O)OBu), each of which may be optionally substituted with hydrogen,
F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

[0151] In some embodiments, -X-R, 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-CH,Aryl.

[0152] 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, the A-B bicyclic ring is selected from
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wherein Z is selected from hydrogen, deuterium, -NH,, amino (such as -NH(C-C;), -N(C4-C5),, -NHPh, -NHBn, -NH-
pyridyl, -NHheterocycle(C4-Cg), -NHcarbocycle(C4-Cg)), alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg), carboxyl;

D,is

and

X is selected from -CH»- and -CH(CH3)-; and

R, is a phenyl ring optionally substituted with groups independently selected with one or more groups independently
selected from deuterium, alkyl(C4-C,), alkoxy(C4-C,), halogen, -CF 5, CN, and -thioalkyl(C4-C,), wherein each alkyl,
alkoxy, and thioalkyl may be optionally substituted with F, Cl, or Br.

[0153] in some embodiments, in the compound of any one of Formula la, Formula Ib, Formula lla, and Formula llb or
stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof, the A-B bicyclic ring is selected from

R
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wherein Z is selected from hydrogen, deuterium, -NH,, amino (such as -NH(C-C;), -N(C4-C5),, -NHPh, -NHBn, -NH-
pyridyl, -NHheterocycle(C4-Cg), -NHcarbocycle(C4-Cg)), alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg); carboxyl;

D,is

X is selected from -CH»- and -CH(CH3)-; and

R, is a phenylring optionally substituted with one or more groups independently selected from deuterium, alkyl(C4-C,)
(such as methyl, ethyl, propyl, isopropyl, and butyl), alkoxy(C4-C,) (such as methoxy, ethoxy, and isopropoxy),
halogen (such as F and Cl), -CF5, CN, and - thioalkyl(C-C,) (such as, e.g., -SMe, -SEt, -SPr, and -Sbu), wherein
each alkyl, alkoxy, and thioalkyl may be optionally substituted with F, ClI, or Br.

[0154] In certain embodiments, the compound of Formula I, Formula la, or Formula Il is selected from:

9-Benzyl-2-(3,5-dimethylisoxazol-4-yl)-9H-purin-6-amine;
3-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
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1-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(3-Benzyl-3H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-Benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
3-Benzyl-5-(3,5-dimethylisoxazol-4-yl)benzo[d]oxazol-2(3H)-one;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-7-amine;
N,1-Dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-Benzyl-7-(3,5-dimethylisoxazol-4-yl)quinoxalin-2(1H)-one; and
1-Benzyl-7-(3,5-dimethylisoxazol-4-yl)-3,4-dihydroquinazolin-2(1H)-one.

[0155] In certain embodiments, the compound of Formula I, Formula la, or Formula Il is selected from:

9-benzyl-2-(3,5-dimethylisoxazol-4-yl)-9H-purin-6-amine;
3-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(3-benzyl-3H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
3-benzyl-5-(3,5-dimethylisoxazol-4-yl)benzo[d]oxazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-7-amine;
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-benzyl-7-(3,5-dimethylisoxazol-4-yl)quinoxalin-2(1H)-one;
1-benzyl-7-(3,5-dimethylisoxazol-4-yl)-3,4-dihydroquinazolin-2(1H)-one;
4-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclopropylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one;
4-amino-1-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ethoxy-1H-benzo[d]imidazol-4-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1H-benzo[d]imidazol-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d]imidazole-2,4-diamine;

methyl 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-oxo-2,3-dihydro-1H-benzo[d]imidazole-4-carboxylate;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-oxo-2,3-dihydro-1H-benzo[d]imidazole-4-carboxamide
4-(aminomethyl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one
5-(3,5-dimethylisoxazol-4-yl)-N-phenyl-1H-pyrrolo[3,2-b]pyridin-3-amine
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-3-methyl-1H-pyrazolo[4,3-b]pyridine 4-oxide
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-3-methyl-1H-pyrazolo[4,3-b]pyridin-5(4H)-one
4-(3-benzyl-3H-imidazo[4,5-b]pyridin-5-yl)-3,5-dimethylisoxazole
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-benzo[d]imidazol-4-amine
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-benzo[d]imidazol-4-amine
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N,N-dimethyl-1H-benzo[d]imidazol-4-amine
3,5-dimethyl-4-(1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
4-(1-benzyl-1H-imidazo[4,5-c]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-c]pyridine 5-oxide
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-c]pyridin-4-amine
4-(1-benzyl-3-bromo-1H-pyrrolo[3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-yl)ethanone
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl formate
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzamide
4-(1-benzyl-3-nitro-1H-pyrrolo[3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole
3,5-dimethyl-4-(3-(4-(trifluoromethyl)benzyl)-3H-imidazo[4,5-b]pyridin-6-yl)isoxazole
3,5-dimethyl-4-(1-(4-(trifluoromethyl)benzyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
4-(3-(4-chlorobenzyl)-3H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(4-chlorobenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(3-(4-fluorobenzyl)-3H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
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3,5-dimethyl-4-(3-(pyridin-2-ylmethyl)-3H-imidazo[4,5-b]pyridin-6-yl)isoxazole
3,5-dimethyl-4-(1-(pyridin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
4-(1-(4-fluorobenzyl)-1H-pyrrolo[3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(4-fluorobenzyl)-1H-pyrrolo[3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(5-(4-fluorobenzyl)-1H-pyrrolo[3,2-b]pyrazin-6-yl)-3,5-dimethylisoxazole
4-(1-(4-fluorobenzyl)-1H-pyrazolo[4,3-b]pyridin-6-yl)-3,5-dimethylisoxazole
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-pyrrolo[2,3-b]pyridin-4-amine
4-(1-(4-fluorobenzyl)-3-methyl-1H-pyrazolo[4,3-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-indazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-5(4H)-one
3-((5-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-yl)amino)benzonitrile
4-(1-(4-fluorobenzyl)-3-methyl-1H-imidazo[4,3-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-benzyl-2-ethoxy-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)-3,5-dimethylisoxazole
4-(1-(2,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(4-methoxybenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(cyclopropylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)acetamide
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)ethanesulfonamide
4-(1-benzyl-4-methoxy-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
7-amino-3-benzyl-5-(3,5-dimethylisoxazol-4-yl)benzo[d]oxazol-2(3H)-one
3,5-dimethyl-4-(2-methyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-5-yl)isoxazole
3,5-dimethyl-4-(2-methyl-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzonitrile
4-(1-benzyl-1H-pyrrolo[4,3-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-yl)-N,N-dimethylmethanamine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-4-amine
3,5-dimethyl-4-(2-methyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine
3,5-dimethyl-4-(2-methyl-1-((5-methylthiophen-2-yl)methyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
4-(1-((5-chlorothiophen-2-yl)methyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
5-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)thiophene-2-carbonitrile
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridine 4-oxide
5-(3,5-dimethylisoxazol-4-yl)-1-(4-fiuorobenzyl)-1H-imidazo[4,5-b]pyridin-5-y| acetate
1-benzyl-6-(1,4-dimethyl-1H-pyrazol-5-yl)-2-methyl-4-nitro-1H-benzo[d]imidazole
1-benzyl-6-(1,4-dimethyl-1H-pyrazol-5-yl)-2-methyl-1H-benxo[d]imidazol-4-amine
4-(1-(4-chlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)phenol
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazole-4-carbonitrile
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-oxo-2,3-dihydro-1H-benzo[d]imidazole-4-carbonitrile
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-morpholino-1H-benzo[d]imidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridine-3-carbonitrile
4-(1-benzyl-2-chloro-1H-pyrrolo[3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-amino-1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one
4-(1-benzyl-1H-pyrazolo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(4-chlorobenzyl)-1H-pyrazolo[4,3-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-benzo[d]imidazol-4-amine
4-(1-(3,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-benzo[d]imidazol-4-amine
2-(azetidin-1-yl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine
3,5-dimethyl-4-(1-(thiophen-3-ylmethyl)-1H-pyrazolo[4,3-b]pyridin-6-yl)isoxazole
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)1H-pyrrolo[3,2-b]pyridin-3-yl)acetamide
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-amine
1-(3,4-dichlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-indazol-4-amine
6-(3,5-dimethylisoxazol-4-yl)-1-(4-methoxybenzyl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one
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4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-methoxybenzyl)-1H-benzo[d]imidazol-2(3H)-one
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
6-(3,5-dimethylisoxazol-4-yl)-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine
3,5-dimethyl-4-(2-methyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-(tetrahydro-2H-pyran-4-yl)-1H-benzo[d]imidazole-2,4-diamine
6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide
6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2-amine
4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one
4-(1-(cyclobutylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
4-(1-(cyclopentylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-(ethylamino)-1H-benzo[d]imidazol-4-yl)acetamide
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ethoxy-1H-benzo[d]imidazol-4-yl)acetamide
4-(1-benzyl-4-bromo-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
3-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1-ethyl-1H-benzo[d]imidazol-2(3H)-one
4-(2-(azetidine-1-yl)-1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-((5-chlorothiophen-2-yl)methyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
(S)-3,5-dimethyl-4-(2-methyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-6-yl)isoxazole
(R)-3,5-dimethyl-4-(2-methyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-6-yl)isoxazole
6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-4-amine
4-(1-benzyl-2-ethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxybenzyl)-1H-benzo[d]imidazol-2(3H)-one
N-(2-(azetidin-1-yl)-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-yl)acetamide
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine
6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1-(1-phenylethyl)-1H-benzo[d]imidazole-2,4-diamine
4-(1-benzyl-4-nitro-2-(pyrrolidin-1-yl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
4-(1-benzyl-2-(4-methylpiperazin-1-yl)-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-4-nitro-1H-benzo[d]imidazol-2-amine
4-(1-benzyl-2-cyclopropyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-(2-methoxyethyl)-1H-benzo[d]imidazole-2,4-diamine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-(pyrrolidin-1-yl)-1H-benzo[d]imidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-(4-methylpiperazin-1-yl)-1H-benzo[d]imidazol-4-amine
1-benzyl-N6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazole-4,6-diamine
(S)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-benzo[d]imidazol-4-amine
(R)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-benzo[d]imidazol-4-amine
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-N-(pyridin-3-ylmethyl)-1H-benzo[d]imidazol-2-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-4-nitro-1H-benzo[d]imidazol-2-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-4-nitro-1H-benzo[d]imidazol-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-methyl-1H-benzo[d]imidazole-2,4-diamine
N2,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2,4-diamine
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine
1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridine
N-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol-4-amine
4-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3,4-dihydroquirioxalin-2(1H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-(pyridin-3-ylmethyl)-1H-benzo[d]imidazole-2,4-diamine
4-(1-benzyl-4-fluoro-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro- 1H-benzo[d]imidazol-2-amine
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d]imidazole-2,4-diamine
4-amino-1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one
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4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-1H-benzo[d]imidazol-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-fluoro-1H-benzo[d]imidazol-2(3H)-one
N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide
4-(1-benzyl-2-(4-methylpiperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-3,4-dihydroquinoxalin-2(1H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-1H-imidazo[4,5-b]pyridin-2-amine
4-(1-benzyl-2-methyl-4-(methylsulfonyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine
1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
(S)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-(1-phenylethyl)-1H-benzo[d])midazol-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-ol
(R)-4-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-3,4-dihydroquinoxalin-2(1H)-one
4-(1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine
1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b] pyridin-2-amine
4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2(3H)-thione
(S)-4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one
(R)-4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-7-methyl-1H-imidazo[4,5-b]pyridin-2(3H)-one
4-(1-benzyl-2,7-dimethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)morpholine
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)azetidin-2-one
1-benzyl-2-methyl-6-(1,3,5-trimethyl-1H-pyrazol-4-yl)-1H-benzo[d]imidazol-4-amine
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine
4-(4-bromo-2-methyl-1-phenethyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
4-(4-bromo-2-methyl-1-(3-phenylpropyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
4-(7-bromo-2-methyl-1-(3-phenylpropyl)-1H-benzo[d]imidazol-5-yl)-3,5-dimethylisoxazole
4-(4-bromo-2-methyl-1-(2-phenoxyethyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
4-(7-bromo-2-methyl-1-(2-phenoxyethyl)-1H-benzo[d]imidazol-5-yl)-3,5-dimethylisoxazole
4-(1-(cyclohexylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(cyclopentylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(cyclobutylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine
4-(1-benzyl-2-(pyrrolidin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
2-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)ethanol
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-yl)azetidin-3-ol
1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one
4-amino-1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-benzo[d]imidazol-2(3H)-one
(4-bromo-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-1-yl)(phenyl)methanone
1-benzyl-2-methyl-6-(5-methylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
N-(1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-ylJacetamide
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(4-methoxybenzyl)- 1H-imidazo[4,5-b]pyridin-2-amine
1-benzyl-2-methyl-6-(1-methyl-1H-1,2,3-triazol-5-yl)-1H-imidazo[4,5-b]pyridine
4-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)cyclohexanol
4-(1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine
4-(2-(azetidin-1-yl)-1-(cyclopentylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
4-(1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine
4-(2-(azetidin-1-yl)-1-(cyclobutylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole

N1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)-N2,N2-dimethylethane-1,2-diamine

4-(1-benzyl-2-(piperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
1-benzyl-N-cyclopentyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-morpholinoethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
3-(((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)methyl)benzonitrile;
(R)-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
(S)-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
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4-(1-benzyl-2-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridine-2-carboxamide;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
amine;
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
N1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)cyclohexane-1,4-diamine;
1-benzyl-N-(cyclohexylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(3-methoxypropyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(oxetan-3-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyrazin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-N-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(1-methylpiperidin-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
4-(1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)-2-methylpropan-2-ol;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(piperidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
(R)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one;
4-(1-benzyl-7-methoxy-2-(trifluoromethyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(thiazol-2-ylmethyl)- 1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboximidamide;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboxamide;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((1-methylpiperidin-4-yl)methyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)azetidin-3-ol;
4-(1-benzyl-2-(pyridin-4-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-yl)- 1H-benzo[d]imidazol-2-amine; and
3-(1-benzyl-1H-benzo[d]imidazol-6-yl)-4-ethyl-1H-1,2,4-triazol-5(4H)-one;

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

[0156] Another aspect of the disclosure provides a method for inhibition of BET protein function by binding to bromo-
domains, and their use in the treatment and prevention of diseases and conditions ina mammal (e.g., ahuman) comprising
administering a therapeutically effective amount of a compound of Formula I, Formula la, and/or Formula 1.

[0157] In one embodiment, because of potent effects of BET inhibitors in vitro on IL-6 and IL-17 transcription, BET
inhibitor compounds of Formula |, Formula la, and/or Formula Il 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 ther-
apeutic use of BET inhibition by administration of a compound of Formula |, Formula la, and/or Formula Il or stereoisomer,
tautomer, pharmaceutically acceptable salt, or hydrate of Formula |, Formula la, and/or Formula Il 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, M.E., et al.," Increased Pro-inflammatory Cytokine Production After Lipopolysaccharide Stimulation in Patients
with X-linked Agammaglobulinemia," J Clin Immunol 32(5):967-74 (2012)), Allergic Disease (McKinley, L., et al., "TH17
cells mediate steroid-resistant airway inflammation and airway hyperresponsiveness in mice," J Immunol 181(6):4089-97
(2008)), Ankylosing spondylitis (Taylan, A., etal., "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 interleukin-6 in a patient
with antiglomerular basement membrane antibody-induced glomerulonephritis with multinucleated giant cells," Am J
Kidney Dis 26(1):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(11):1628-34 (2008)),
Autoimmune aplastic anemia (Gu, Y., et al., "Interleukin (IL)-17 promotes macrophages to produce IL-8, IL-6 and tumour
necrosis factor-alpha in aplastic anaemia," Br J Haematol 142(1):109-14 (2008)), Autoimmune hepatitis (Zhao, L., et
al., "Interleukin-17 contributes to the pathogenesis of autoimmune hepatitis through inducing hepatic interleukin-6 ex-
pression," PLoS One 6(4):e18909 (2011)), Autoimmune inner ear disease (Gloddek, B.,etal., "Pharmacological influence
oninner ear endothelial cells in relation to the pathogenesis of sensorineural hearing loss," Adv Otorhinolaryngol 59:75-83
(2002)), Autoimmune myocarditis (Yamashita, T., et al., "IL-6-mediated Th17 differentiation through RORgammat is
essential for the initiation of experimental autoimmune myocarditis," Cardiovasc Res 91(4):640-8 (2011)), Autoimmune
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pancreatitis (Ni, J., et al.," Involvement of Interleukin-17A in Pancreatic Damage in Rat Experimental Acute Necrotizing
Pancreatitis," Inflammation (2012)), Autoimmune retinopathy (Hohki, S., et al., "Blockade of interleukin-6 signaling sup-
presses experimental autoimmune uveoretinitis by the inhibition of inflammatory Th17 responses," Exp Eye Res
91(2):162-70 (2010)), Autoimmune thrombocytopenic purpura (Ma, D., et al., "Profile of Th17 cytokines (IL-17, TGF-
beta, IL-6) and Th1 cytokine (IFN-gamma) in patients with immune thrombocytopenic purpura,” Ann Hematol
87(11):899-904 (2008)), Behcet's Disease (Yoshimura, T., et al., "Involvement of Th17 cells and the effect of anti-IL-6
therapy in autoimmune uveitis," Rheumatology (Oxford) 48(4):347-54 (2009)), Bullous pemphigoid (D’Auria, L., P. et
al., "Cytokines and bullous pemphigoid," Eur Cytokine Netw 10(2):123-34 (1999)), Castleman’s Disease (EI-Osta, H.E.
and R. Kurzrock, "Castleman’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 interleukin-17 immunity in untreated
coeliac disease but not in potential coeliac disease or in type 1 diabetes," Clin Exp Immunol 167(2):226-34 (2012)),
Churg-Strauss syndrome (Fujioka, A., et al., "The analysis of MRNA expression of cytokines from skin lesions in Churg-
Strauss syndrome," J Dermatol 25(3):171-7 (1998)), Crohn’s Disease (Holtta, V., et al., "IL-23/IL-17 immunity as a
hallmark of Crohn’s disease," Inflamm Bowel Dis 14(9):1175-84 (2008)), Cogan’s syndrome (Shibuya, M., et al., "Suc-
cessful treatment with tocilizumab in a case of Cogan’s syndrome complicated with aortitis," Mod Rheumatol (2012)),
Dry eye syndrome (De Paiva, C.S., et al., "IL-17 disrupts corneal barrier following desiccating stress," Mucosal Immunol
2(3):243-53 (2009)), Essential mixed cryoglobulinemia (Antonelli, A., et al., "Serum levels of proinflammatory cytokines
interleukin-1beta, interleukin-6, and tumor necrosis factor alpha in mixed cryoglobulinemia," Arthritis Rheum
60(12):3841-7 (2009)), Dermatomyositis (Chevrel, G., et al., "Interleukin-17 increases the effects of IL-1 beta on muscle
cells: arguments for the role of T cells in the pathogenesis of myositis," J Neuroimmunol 137(1-2):125-33 (2003)), Devic’s
Disease (Linhares, U.C., 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,
"Th17 cells generated in the absence of TGF-beta induce experimental allergic encephalitis upon adoptive transfer,"
Expert Rev Clin Immunol 7(3):283-5 (2011)), Eosinophlic esophagitis (Dias, P.M. and G. Banerjee, "The Role of Th17/IL-
17 on Eosinophilic Inflammation," J Autoimmun (2012)), Eosinophilic fasciitis (Dias, P.M. and G. Banerjee, "The Role
of Th17/IL-17 on Eosinophilic Inflammation," J Autoimmun (2012)), Erythema nodosum (Kahawita, I.P. and D.N. Lock-
wood, "Towards understanding the pathology of erythema nodosum leprosum,” Trans R Soc Trop Med Hyg 102(4):329-37
(2008)), Giant cell arteritis (Deng, J., etal.,"Th17 and Th1 T-cell 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 (2010)), Goodpasture’s syndrome (lto, Y., et al., "Pathogenic significance of interleukin-6 in a
patient with antiglomerular basement membrane antibody-induced glomerulonephritis with multinucleated giant cells,"
Am J Kidney Dis 26(1):72-9 (1995)), Granulomatosis with Polyangiitis (Wegener’s) (Nakahama, H., et al., "Distinct
responses of interleukin-6 and other laboratory parameters to treatment in a patient with Wegener’s granulomatosis,"
Intern Med 32(2):189-92 (1993)), Graves’ Disease (Kim, S.E., et al., "Increased serum interleukin-17 in Graves’ oph-
thalmopathy," Graefes Arch Clin Exp Ophthalmol 250(10):1521-6 (2012)), Guillain-Barre syndrome (Lu, M.O. and J.
Zhu, "The role of cytokines in Guillain-Barre syndrome," J Neurol 258(4):533-48 (2011)), Hashimoto’s thyroiditis (Figuer-
oa-Vega, N., et al., "Increased circulating pro-inflammatory cytokines and Th17 lymphocytes in Hashimoto’s thyroiditis,"
J Clin Endocrinol Metab 95(2):953-62 (2009)), Hemolytic anemia (Xu, L., et al., "Critical role of Th17 cells in development
of autoimmune hemolytic anemia," Exp Hematol (2012)), Henoch-Schonlein purpura (Jen, H.Y., et al., "Increased serum
interleukin-17 and peripheral Th17 cells in children with acute Henoch-Schonlein purpura,” Pediatr Allergy Immunol
22(8):862--8 (2011)), IgA nephropathy (Lin, F.J., et al., "Imbalance of regulatory T cells to Th17 cells in IgA nephropathy,"
Scand J Clin Lab Invest 72(3):221-9 (2012)), Inclusion body myositis (Baron, P., et al., "Production of IL-6 by human
myoblasts stimulated with Abeta: relevance in the pathogenesis of IBM," Neurology 57(9):1561-5 (2001)), Type | 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)), Leu-
kocytoclastic vasculitis (Min, C.K., et al., "Cutaneous leucoclastic vasculitis (LV) following bortezomib therapy in a my-
eloma 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 Th1/Th2 cytokines and disease activity in systemic lupus erythematosus," J Rheumatol 37(10):2046-52
(2010)), Microscopic polyangitis (Muller Kobold, A.C., et al., "In vitro up-regulation of E-selectin and induction of inter-
leukin-6 in endothelial cells by autoantibodies in Wegener’'s granulomatosis and microscopic polyangiitis," Clin Exp
Rheumatol 17(4):433-40 (1999)), Multiple sclerosis (Jadidi-Niaragh, F. and Mirshafiey A., "Th17 cell, the new player of
neuroinflammatory process in multiple sclerosis," Scand J Immunol 74(1):1-13 (2011)), Myasthenia gravis (Aricha, R.,
et al., "Blocking of IL-6 suppresses experimental autoimmune myasthenia gravis," J Autoimmun 36(2):135-41 (2011)),
myositis (Chevrel, G., et al., "Interleukin-17 increases the effects of IL-1 beta on muscle cells: arguments for the role of
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T cells in the pathogenesis of myositis," J Neuroimmunol 137(1-2):125-33 (2003)), Optic neuritis (Icoz, S., et al., "En-
hanced IL-6 production in aquaporin-4 antibody positive neuromyelitis optica patients," Int J Neurosci 120(1):71-5 (2010)),
Pemphigus (Lopez-Robles, E., et al., "TNFalpha and IL-6 are mediators in the blistering process of pemphigus," Int J
Dermatol 40(3):185-8 (2001)), POEMS syndrome (Kallen, K.J., et al., "New developments in IL-6 dependent biology
and therapy: where do we stand and what are the options?" Expert Opin Investig Drugs 8(9):1327-49 (1999)), Polyarteritis
nodosa (Kawakami, T., et al., "Serum levels of interleukin-6 in patients with cutaneous polyarteritis nodosa," Acta Derm
Venereol 92(3):322-3 (2012)), Primary biliary cirrhosis (Harada, K., et al., "Periductal interleukin-17 production in asso-
ciation with biliary innate immunity contributes to the pathogenesis of cholangiopathy in primary biliary cirrhosis," Clin
Exp Immunol 157(2):261-70 (2009)), Psoriasis (Fujishima, 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, S.P., et al., IL-17 receptor and
its functional significance in psoriatic arthritis," Mol Cell Biochem 359(1-2):419-29 (2012)), Pyoderma gangrenosum
(Kawakami, T., et al., "Reduction of interleukin-6, interleukin-8, and anti-phosphatidylserine-prothrombin complex anti-
body 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., et al., "Sustained response to
tocilizumab, anti-interleukin-6 receptor antibody, in two patients with refractory relapsing polychondritis," Rheumatology
(Oxford) 48(3):318-9 (2009)), Rheumatoid arthritis (Ash, Z. and P. Emery, "The role of tocilizumab in the management
of rheumatoid arthritis," Expert Opin Biol Ther, 12(9):1277-89 (2012)), Sarcoidosis (Belli, F., et al., "Cytokines assay in
peripheral blood and bronchoalveolar lavage in the diagnosis and staging of pulmonary granulomatous diseases," Int J
Immunopathol Pharmacol 13(2):61-67 (2000)), Scleroderma (Radstake, T.R., et al., "The pronounced Th17 profile in
systemic sclerosis (SSc) together with intracellular expression of TGFbeta and IFNgamma distinguishes SSc
phenotypes," PLoS One, 4(6): 5903 (2009)), Sjogren’s syndrome (Katsifis, G.E., et al., "Systemic and local interleukin-
17 andlinked cytokines associated with Sjogren’s syndrome immunopathogenesis," AmJ Pathol 175(3):1167-77 (2009)),
Takayasu’s arteritis (Sun, Y., et al., "MMP-9 and IL-6 are potential biomarkers for disease activity in Takayasu’s
arteritis," Int J Cardiol 156(2):236-8 (2012)), Transverse myelitis (Graber, J.J., et al., "Interleukin-17 in transverse myelitis
and multiple sclerosis," J Neuroimmunol 196(1-2):124-32 (2008)), Ulcerative colitis (Mudter, J. and M.F. Neurath, "lI-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 interleukin-6 signaling suppresses not only th17 but also
interphotoreceptor retinoid binding protein-specific Th1 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," Clin Exp Dermatol 36(3):292-7 115. (2011)). Thus, the disclosure includes
compounds of Formula I, Formula la, and/or Formula Il, 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.

[0158] 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 S.E. Kountakis, "Role of interleukins and transforming growth
factor-beta in chronic rhinosinusitis and nasal polyposis," Laryngoscope 115(4):684-6 (2005)), pneumonitis (Besnard,
A.G,, et al.,, "Inflammasome-IL-1-Th17 response in allergic lung inflammation" J Mol Cell Biol 4(1):3-10 (2012)), osteo-
myelitis (Yoshii, T., et al., "Local levels of interleukin-1beta, -4, -6 and tumor necrosis factor alpha in an experimental
model of murine osteomyelitis due to staphylococcus aureus," Cytokine 19(2):59-65 2002), gastritis (Bayraktaroglu, T.,
etal., "Serum levels of tumor necrosis factor-alpha, interleukin-6 and interleukin-8 are notincreased in dyspeptic patients
with Helicobacter pylori-associated gastritis," Mediators Inflamm 13(1):25-8 (2004)), enteritis (Mitsuyama, K., et al.,
"STATS3 activation via interleukin 6 trans-signalling contributes to ileitis in SAMP1/Yit mice," Gut 55(9):1263-9. (2006)),
gingivitis (Johnson, R.B., et al., "Interleukin-Il and IL-17 and the pathogenesis of periodontal disease," J Periodontol
75(1):37-43 (2004)), appendicitis (Latifi, S.Q., et al., "Persistent elevation of serum interleukin-6 in intraabdominal sepsis
identifies those with prolonged length of stay," J Pediatr Surg 39(10):1548-52 (2004)), irritable bowel syndrome (Ortiz-
Lucas, M., et al., "Irritable bowel syndrome immune hypothesis. Part two: the role of cytokines," Rev Esp Enferm Dig
102(12):711-7 (2010)), tissue graft rejection (Kappel, L.W., et al., "IL-17 contributes to CD4-mediated graft-versus-host
disease," Blood 113(4):945-52 (2009)), chronic obstructive pulmonary disease (COPD) (Traves, S.L, and L.E. Donnelly,
"Th17 cells in airway diseases," Curr Mol Med 8(5):416-26 (2008)), septic shock (toxic shock syndrome, SIRS, bacterial
sepsis, etc) (Nicodeme, E., et al., "Suppression of inflammation by a synthetic histone mimic," Nature 468(7327):1119-23
(2010)), osteoarthritis (Chen, L., et al., "IL-17RA aptamer-mediated repression of IL-6 inhibits synovium inflammation in
a murine model of osteoarthritis," Osteoarthritis Cartilage 19(6):711-8 (2011)), acute gout (Urano, W., et al., "The in-
flammatory 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, "Th17 cells in airway diseases," Curr
Mol Med 8(5):416-26 (2008)), acute renal failure (Simmons, E.M., et al., "Plasma cytokine levels predict mortality in
patients with acute renal failure," Kidney Int 65(4):1357-65 (2004)), burns (Paquet, P. and G.E. Pierard, "Interleukin-6
and the skin," Int Arch Allergy Immunol 109(4):308-17 (1996)), Herxheimer reaction (Kaplanski, G., et al., "Jarisch-
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Herxheimer reaction complicating the treatment of chronic Q fever endocarditis: elevated TNFalpha and IL-6 serum
levels," J Infect 37(1):83-4 (1998)), and SIRS associated with viral infections (Belkina, A.C. and G.V. Denis, "BET domain
co-regulators in obesity, inflammation and cancer," Nat Rev Cancer 12(7):465-77 (2012)). Thus, the disclosure includes
compounds of Formula I, Formula la, and/or Formula Il, 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.

[0159] In one embodiment, BET inhibitor compounds of Formula I, Formula la, and/or Formula Il, sterecisomers,
tautomers, pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of those
compounds may be used for treating rheumatoid arthritis (RA) and multiple sclerosis (MS). Strong proprietary data exist
for the utility of BET inhibitors in preclinical models of RA and MS. R. Jahagirdar, S.M. et al., "An Orally Bioavailable
Small Molecule RVX-297 Significantly Decreases Disease in a Mouse Model of Multiple Sclerosis," World Congress of
Inflammation, Paris, France (2011). Both RA and MS are characterized by a dysregulation of the IL-6 and IL-17 inflam-
matory pathways (Kimura, A. and T. Kishimoto, "IL-6: regulator of Treg/Th17 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 |, Formula la, and/or Formula Il 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," Nature 468(7327):1119-23 (2010))
and proprietary data.

[0160] In one embodiment, BET inhibitor compounds of Formula I, Formula la, and/or Formula Il, sterecisomers,
tautomers, pharmaceutically acceptable salts, 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 rear-
rangement c-myc or other myc family oncoproteins (MYCN, L-myc) are particularly sensitive to BET inhibition. Delmore,
J.E., et al., "BET bromodomain inhibition as a therapeutic strategy to target 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). These cancers include, but are not limited to, B-acute lymphocytic leukemia, Burkitt's lym-
phoma, Diffuse large cell lymphoma, Multiple myeloma, Primary plasma cell leukemia, Atypical carcinoid lung cancer,
Bladder cancer, Breast cancer, Cervix cancer, Colon cancer, Gastric cancer, Glioblastoma, Hepatocellular carcinoma,
Large cell neuroendocrine carcinoma, Medulloblastoma, Melanoma, nodular, Melanoma, superficial spreading, Neu-
roblastoma, esophageal squamous cell carcinoma, Osteosarcoma, Ovarian cancer, Prostate cancer, Renal clear cell
carcinoma, Retinoblastoma, Rhabdomyosarcoma, and Small cell lung carcinoma. Vita, M. and M. Henriksson, "The Myc
oncoprotein as a therapeutic target for human cancer," Semin Cancer Biol 16(4):318-30 (2006).

[0161] In one embodiment, BET inhibitor compounds of Formula I, Formula la, and/or Formula Il, sterecisomers,
tautomers, pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of those
compounds may be used to treat cancers that result from an aberrant regulation (overexpression, translocation, etc) of
BET proteins. These include, but are not limited to, NUT midline carcinoma (Brd3 or Brd4 translocation to nutlin 1 gene)
(French, C.A., "NUT midline carcinoma," Cancer Genet Cytogenet 203(1):16-20 (2010)), B-cell ymphoma (Brd2 over-
expression) (Greenwald, R.J., et al., "E mu-BRD2 transgenic mice develop B-cell lymphoma and leukemia,". Blood
103(4):1475-84 (2004)), non-small cell lung cancer (BrdT overexpression) (Grunwald, C., et al., "Expression of multiple
epigenetically regulated cancer/germline genes in nonsmall cell lung cancer," Int J Cancer 118(10):2522-8 (2006)),
esophageal cancer and head and neck squamous cell carcinoma (BrdT overexpression) (Scanlan, M.J., et al., "Expres-
sion of cancer-testis antigens in lung cancer: definition of bromodomain testis-specific gene (BRDT) as a new CT gene,
CT9," Cancer Lett 150(2):55-64 (2000)), and colon cancer (Brd4) (Rodriguez, R.M., et al., "Aberrant epigenetic regulation
of bromodomain BRD4 in human colon cancer," J Mol Med (Berl) 90(5):587-95 (2012)).

[0162] In one embodiment, because BET inhibitors decrease Brd-dependent recruitment of pTEFb to genes involved
in cell proliferation, BET inhibitor compounds of Formula |, Formula la, and/or Formula Il, sterecisomers, tautomers,
pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of those compounds
may be used to treat cancers thatrely on pTEFb (Cdk9/cyclin T) and BET proteins to regulate oncogenes. These cancers
include, but are not limited to, chronic lymphocytic leukemia and multiple myeloma (Tong, W.G., et al., "Phase | and
pharmacologic study of SNS-032, a potent and selective Cdk2, 7, and 9 inhibitor, in patients with advanced chronic
lymphocytic leukemia and multiple myeloma," J Clin Oncol 28(18):3015-22 (2010)), follicular lymphoma, diffuse large B
cell lymphoma with germinal center phenotype, Burkitt's lymphoma, Hodgkin’s lymphoma, follicular lymphomas and
activated, anaplastic large cell lymphoma (Bellan, C., et al., "CDK9/CYCLIN T1 expression during normal lymphoid
differentiation and malignant transformation," J Pathol 203(4):946-52 (2004)), neuroblastoma and primary neuroecto-
dermal tumor (De Falco, G., et al., "Cdk9 regulates neural differentiation and its expression correlates with the differen-
tiation grade of neuroblastoma and PNET tumors," Cancer Biol Ther 4(3):277-81 (2005)), rhabdomyosarcoma (Simone,
C. and A. Giordano, "Abrogation of signal-dependent activation of the cdk9/cyclin T2a complex in human RD rhabdomy-
osarcoma cells," Cell Death Differ 14(1):192-5 (2007)), prostate cancer (Lee, D.K., et al., "Androgen receptor interacts
with the positive elongation factor P-TEFb and enhances the efficiency of transcriptional elongation," J Biol Chem
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276(13):9978-84 (2001)), and breast cancer (Bartholomeeusen, K., et al., "BET bromodomain inhibition activates tran-
scription via a transient release of P-TEFb from 7SK snRNP," J Biol Chem (2012)).

[0163] In one embodiment, BET inhibitor compounds of Formula I, Formula la, and/or Formula Il, sterecisomers,
tautomers, pharmaceutically 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, TYRO3, MYB, and
hTERT are up-regulated. Dawson, M.A., et al., "Inhibition of BET recruitment to chromatin as an effective treatment for
MLL-fusion leukaemia," Nature 478(7370):529-33 (2011); Delmore, J.E., et al., "BET bromodomain inhibition as a ther-
apeutic strategy to target c-Myc," Cell 146(6):904-17 (2010). These cancers include, but are not limited to, pancreatic
cancer, breast cancer, colon cancer, glioblastoma, adenoid cystic carcinoma, T-cell prolymphocytic leukemia, malignant
glioma, bladder cancer, medulloblastoma, thyroid cancer, melanoma, multiple myeloma, Barret’s adenocarcinoma,
hepatoma, prostate cancer, pro-myelocytic leukemia, chronic lymphocytic leukemia, mantle cell ymphoma, diffuse large
B-cell lymphoma, small cell lung cancer, and renal carcinoma. Ruden, M. and N. Puri, "Novel anticancer therapeutics
targeting telomerase," Cancer Treat Rev (2012); Kelly, P.N. and A. Strasser, "The role of Bcl-2 and its pro-survival
relatives in tumourigenesis and cancer therapy" Cell Death Differ 18(9):1414-24 (2011); Uchida, T., et al., "Antitumor
effect of bcl-2 antisense phosphorothioate oligodeoxynucleotides on human renal-cell carcinoma cells in vitro and in
mice," Mol Urol 5(2):71-8 (2001).

[0164] Published and proprietary data have shown direct effects of BET inhibition on cell proliferation in various cancers.
In one embodiment, BET inhibitor compounds of Formula |, Formula la, and/or Formula Il, sterecisomers, tautomers,
pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of those compounds
may be used to treat cancers for which exist published and, for some, proprietary, in vivo and/or in vitro data showing
adirect effect of BET inhibition on cell proliferation. These cancers include NMC (NUT-midline carcinoma), acute myeloid
leukemia (AML), acute B lymphoblastic leukemia (B-ALL), Burkitt's Lymphoma, B-cell Lymphoma, Melanoma, mixed
lineage leukemia, multiple myeloma, pro-myelocytic leukemia (PML), and non-Hodgkin’s lymphoma. Filippakopoulos,
P., etal., "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., etal., "RNAi screen identifies Brd4 as a therapeutic target in acute myeloid leukaemia," Nature 478(7370):524-8
(2011); Miguel F. Segura,et al, "BRD4 is a novel therapeutic target in melanoma," Cancer Research. 72(8):Supplement
1 (2012). The compounds of the invention have a demonstrated BET inhibition effect on cell proliferation in vitro for the
following cancers: Neuroblastoma, Medulloblastoma; lung carcinoma (NSCLC, SCLC), and colon carcinoma.

[0165] In one embodiment, because of potential synergy or additive effects between BET inhibitors and other cancer
therapy, BET inhibitor compounds of Formula |, Formula la, and/or Formula Il, stereoisomers, tautomers, pharmaceu-
tically acceptable salts, or hydrates thereof, or compositions comprising one or more of those compounds may be
combined with other therapies, chemotherapeutic agents, or anti-proliferative agents to treat human cancer and other
proliferative disorders. The list of therapeutic agents which can be combined with BET inhibitors in cancer treatment
includes, but is not limited to, ABT-737, Azacitidine (Vidaza), AZD1152 (Barasertib), AZD2281 (Olaparib), AZD6244
(Selumetinib), BEZ235, Bleomycin Sulfate, Bortezomib (Velcade), Busulfan (Myleran), Camptothecin, Cisplatin, Cyclo-
phosphamide (Clafen), CYT387, Cytarabine (Ara-C), Dacarbazine, DAPT (GSI-IX), Decitabine, Dexamethasone, Dox-
orubicin (Adriamycin), Etoposide, Everolimus (RAD001), Flavopiridol (Alvocidib), Ganetespib (STA-9090), Gefitinib (ires-
sa), idarubicin, Ifosfamide (Mitoxana), IFNa2a (Roferon A), Melphalan (Alkeran), Methazolastone (temozolomide), Met-
formin, Mitoxantrone (Novantrone), Paclitaxel, Phenformin, PKC412 (Midostaurin), PLX4032 (Vemurafenib), Pomalid-
omide (CC-4047), Prednisone (Deltasone), Rapamycin, Revlimid (Lenalidomide), Ruxolitinib (INCB018424), Sorafenib
(Nexavar), SU11248 (Sunitinib), SU11274, Vinblastine, Vincristine (Oncovin), Vinorelbine (Navelbine), Vorinostat (SA-
HA), and WP1130 (Degrasyn).

[0166] In one embodiment, BET inhibitor compounds of Formula |, Formula la, and/or Formula Il, sterecisomers,
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, Cas-
tleman disease, chronic pilonidal disease, dermatofibroma, pilar cyst, pyogenic granuloma, juvenile polyposis syndrome,
idiopathic pulmonary fibrosis, renal fibrosis, postoperative stricture, keloid formation, scleroderma, and cardiac fibrosis.
Tang, X et al., "Assessment of Brd4 Inhibition in lIdiopathic Pulmonary Fibrosis Lung Fibroblasts and in Vivo Models of
Lung Fibrosis," .Am J Pathology in press (2013).

[0167] Inone embodiment, because of their ability to up-regulate ApoA-1 transcription and protein expression (Mirguet,
0., et al.,, "From ApoA1 upregulation to BET family bromodomain inhibition: discovery of I-BET151," Bioorg Med Chem
Lett 22(8):2963-7 (2012); Chung, C.W., et al., "Discovery and characterization of small molecule inhibitors of the BET
family bromodomains," J Med Chem 54(11):3827-38 (2011)), BET inhibitor compounds of Formula |, Formula la, and/or
Formulall, stereoisomers, tautomers, pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising
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one or more of those compounds may be used to treat cardiovascular diseases that are generally associated with
including dyslipidemia, 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.,
"Bromodomain coactivators in cancer, obesity, type 2 diabetes, and inflammation," Discov Med 10(55):489-99 (2010)).
In another embodiment, BET inhibitor compounds of Formula |, Formula la, and/or Formula Il may be used to treat non-
cardiovascular disease characterized by deficits in ApoA-1, including Alzheimer’s disease. Elliott, D.A., et al., "Apolipo-
proteins in the brain: implications for neurological and psychiatric disorders," Clin Lipidol 51(4):555-573 (2010).

[0168] In one embodiment, BET inhibitor compounds of Formula I, Formula la, and/or Formula Il, stereocisomers,
tautomers, pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of those
compounds may be used in patients with insulin resistance and type Il diabetes. Belkina, A.C. and G.V. Denis, "BET
domain co-regulators in obesity, inflammation and cancer," Not Rev Cancer 12(7):465-77 (2012); Denis, G.V., "Bromo-
domain 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(1):71-83 (2010);
Denis, G.V., et al, "An emerging role for bromodomain-containing proteins in chromatin regulation and transcriptional
control of adipogenesis," FEBS Lett 584(15):3260-8 (2010). The anti-inflammatory effects of BET inhibition would have
additional value in decreasing inflammation associated with diabetes and metabolic disease. Alexandraki, K., et al.,
"Inflammatory process in type 2 diabetes: The role of cytokines," Ann N'Y Acad Sci 1084:89-117 (2006).

[0169] In one embodiment, because of their ability to down-regulate viral promoters, BET inhibitor compounds of
Formula |, Formula la, and/or Formula |l, 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 Virol 83(9):4127-39 (2009); You, J., et al., "Kaposi’s sarcoma-associated herpesvirus latency-
associated nuclear antigen interacts with bromodomain protein Brd4 on host mitotic chromosomes," J Virol
80(18):8909-19 (2006); Palermo, R.D., et al., "RNA polymerase Il stalling promotes nucleosome occlusion and pTEFb
recruitment to drive immortalization by Epstein-Barr virus," PLoS Pathog 7(10):e1002334 (2011); Poreba, E., et al.,
"Epigenetic mechanisms in virus-induced tumorigenesis," Clin Epigenetics 2(2):233-47. 2011. In another embodiment,
because of their ability to reactivate HIV-1 in models of latent T cell infection and latent monocyte infection, BET inhibitors
could be used in combination with anti-retroviral therapeutics for treating HIV. Zhu, J., et al., "Reactivation of Latent HIV-
1 by Inhibition of BRD4," Cell Rep (2012); Banerjee, C., et al., "BET bromodomain inhibition as a novel strategy for
reactivation of HIV-1," J Leukoc Biol (2012); Bartholomeeusen, K., et al., "BET bromodomain inhibition activates tran-
scription via a transient release of P-TEFb from 7SK snRNP," J Biol Chem (2012); Li, Z., et al., "The BET bromodomain
inhibitor JQ1 activates HIV latency through antagonizing Brd4 inhibition of Tat-transactivation," Nucleic Acids Res (2012.)
[0170] In one embodiment, because of the role of epigenetic processes and bromodomain-containing proteins in
neurological disorders, BET inhibitor compounds of Formula |, Formula la, and/or Formula Il, stereoisomers, tautomers,
pharmaceutically acceptable salts, or hydrates thereof, or compositions comprising one or more of those compounds
may be used to treat diseases including, but not limited to, Alzheimer’s disease, Parkinson’s disease, Huntington disease,
bipolar disorder, schizophrenia, Rubinstein-Taybi syndrome, and epilepsy. Prinjha, R.K., J. Witherington, and K. Lee,
"Place your BETs: the therapeutic potential of bromodomains," Trends Pharmacol Sci 33(3):146-53 (2012); Muller, S.,
et al., "Bromodomains as therapeutic targets," Expert Rev Mol Med 13:e29 (2011).

[0171] In one embodiment, because of the effect of BRDT depletion or inhibition on spermatid development, BET
inhibitor compounds of Formula |, Formula la, and/or Formula Il, stereoisomers, tautomers, pharmaceutically acceptable
salts, or hydrates thereof, or compositions comprising one or more of those compounds may be used as reversible,
male contraceptive agents. Matzuk, M.M., et al., "Small-Molecule Inhibition of BRDT for Male Contraception," Cell 150(4):
p. 673-684 (2012); Berkovits, B.D., et al., "The testis-specific double bromodomain-containing protein BRDT forms a
complex with multiple spliceosome components and is required for mRNA splicing and 3’-UTR truncation in round
spermatids," Nucleic Acids Res 40(15):7162-75(2012).

Pharmaceutical Compositions

[0172] Pharmaceutical compositions of the present disclosure comprise at least one compound of Formulae I-Il, or
tautomer, stereoisomer, pharmaceutically acceptable salt or hydrate thereof formulated together with one or more phar-
maceutically acceptable carriers. These formulations include those suitable for oral, rectal, topical, buccal 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.

[0173] Formulations suitable for oral administration may be presented in discrete units, such as capsules, cachets,
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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 mustbe 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.

[0174] For solid compositions, conventional nontoxic solid carriers include, for example, pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium saccharin, talc, cellulose, glucose, sucrose, magnesium carbon-
ate, and the like. Liquid pharmacologically administrable compositions can, for example, be prepared by, for example,
dissolving or dispersing, at least one active compound of the present disclosure as described herein and 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 optionally 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 suitable machine, where the powdered form of at least one compound of the present disclosure is moistened
with an inert liquid diluent.

[0175] Formulations suitable forbuccal (sub-lingual) administrationinclude lozenges comprising atleast one compound
of the present disclosure in a flavored base, usually sucrose and acacia or tragacanth, and pastilles comprising the at
least one compound in an inert base such as gelatin and glycerin or sucrose and acacia.

[0176] Formulations of the present disclosure suitable for parenteral administration comprise sterile aqueous prepa-
rations of at least one compound of Formulae I-1l 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 blood. Injectable compositions according
to the present disclosure may contain from about 0.1 to about 5% w/w of the active compound.

[0177] 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.

[0178] 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 I-IV
or tautomers, stereoisomers, pharmaceutically acceptable salts, and hydrates thereof) is generally present at a concen-
tration of from about 0.1% to about 15% w/w of the composition, for example, from about 0.5 to about 2%.

[0179] The amount of active compound administered may be dependent on the subject being treated, the subject’s
weight, the manner of administration and the judgment of the prescribing physician. For example, a dosing schedule
may involve the daily or semi-daily administration of the encapsulated compound at a perceived dosage of about 1 pg
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 admin-
istration to achieve such dosages.

[0180] 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 admin-
istration is performed according to art-accepted practices.

[0181] Toxicity and therapeutic efficacy can be determined by standard pharmaceutical procedures in cell cultures or
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experimental animals, e.qg., for determining the LD5, (the dose lethal to 50% of the population) and the EDg, (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 LD5o/EDgy. Compositions that exhibit large therapeutic indices are preferable.
[0182] 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 | for Equivalent Surface Area Dosage Factors).

Table I: Equivalent Surface Area Dosage Factors:

\\\"*\\,\TO: Mouse Rat Monkey | Dog ” Human
Fromi ™, | (208) {1508) | {35kg) | (&kg) (60 kg)
Mouse TR 2T s s 112
-~ e T i e
Monkey 4 3 /2N B 3f5 | 1/3
............. 55 . — T T
Human AAAAAAAAAAAAAAA 12 7 3 pa ]

[0183] The dosage of such compounds lies preferably within a range of circulating concentrations that include the
EDg, with little or no toxicity. The dosage may vary within this range depending upon the dosage form employed and
the route of administration utilized. Generally, a therapeutically effective amountmay 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 suit observed effects of the treatment.

[0184] In one embodiment, a compound of Formulae I-1l 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 thiazolidiedione or fibrate; 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 AcylCoA cholesterol
acyltransferase (ACAT inhibitor); a tyrophostine; a sulfonylurea-based drug; a biguanide; an alpha-glucosidase inhibitor;
an apolipoprotein E regulator; a HMG-CoA reductase inhibitor, a microsomal triglyceride transfer protein; an LDL-iowing
drug; an HDL-raising drug; an HDL enhancer; a regulator of the apolipoprotein A-V and/or apolipoprotein genes; or any
cardiovascular drug.

[0185] In another embodiment, a compound of Formulae | and/or Formula Il or a tautomer, stereoisomer, pharma-
ceutically acceptable salt or hydrate thereof, is administered in combination with one or more anti-inflammatory agents.
Anti-inflammatory agents can include immunosuppressants, TNF inhibitors, corticosteroids, non-steroidal anti-inflam-
matory drugs (NSAIDs), disease-modifying anti-rheumatic drugs (DMARDS), and the like. Exemplary anti-inflammatory
agents include, for example, prednisone; methylprenisoione (Medrol®), triamcinolone, methotrexate (Rheumatrex®,
Trexail®), hydroxychloroquine (Plaquenil®), sulfasalzine (Azulfidine®), leflunomide (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, lornoxicam, ketorolac, etodolac, mefenamic acid, meclofenamic acid, flufenamic acid, tolfenamic
acid, diclofenac, oxaprozin, apazone, nimesulide, nabumetone, tenidap, etanercept, tolmetin, phenylbutazone, oxy-
phenbutazone, diflunisal, salsalate, olsalazine, or sulfasalazine.

EXAMPLES
[0186] 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 300 spectrometer at 300
MHz or Bruker AVANCE 500 spectrometer at 500 MHz or a Bruker AVANCE 300 spectrometer at 300 MHz. Spectra
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are given in ppm (8) and coupling constants, J values, are reported in hertz (Hz). Tetramethylsilane was used as an
internal standard for 'H nuclear magnetic resonance. Mass spectra analyses were performed on Waters Aquity UPLC
Mass Spectrometerin ESlor APCI mode when appropriate, Agilent6130A Mass Spectrometerin ESI, APCI, or MultiMode
mode when appropriate or Applied Biosystems API-150EX Spectrometer in ESI or APCI mode when appropriate. Silica
gel chromatographys were in general performed on a Teledyne Isco CombiFlash® Rf 200 system or a Teledyne Isco
CombiFlash® Companion system.

[0187] Abbreviations: CDI: 1,1’-carbonyldiimidazole; DMAP: N,N-dimethylaminopropylamine; EDC: 1-(3-dimethyl-
aminopropyl)-3-ethylcarbodiimide hydrochloride; m-CPBA: 3-chloroperoxybenzoic acid; NBS: N-bromosuccinimide.

General Procedure A:

Preparation of 9-Benzyl-2-(3,5-dimethylisoxazol-4-yl)-9H-purin-6-amine ((Reference) Example Compound 1)

[0188]

a E%C CH, NH
3 0O CH 2
NH, NH, HSCAQO% B
N

N N
N
N CH
N__AN BOCE K,CO NN 3 Ié o 3
¢ - (L NN
—_—
vha Towrn NZNCL T Pd(PPhy), Na,CO, _ |y
H H,C

dioxane/DME/H,O* 90 C

1 2
Examp]e 1

[0189] Step 1: To a slurry of 1 (1.50 g, 8.84 mmol) in DMF (50 mL) was added potassium carbonate (3.64 g, 26.4
mmol) and benzyl chloride (1.01 mL, 8.84 mmol). 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: TH NMR (300 MHz, DMSO-dg) § 8.26 (s, 1H), 7.80 (br s, 2H), 7.38-7.26 (m, 5H), 5.34 (s, 2H);
ESI m/z 260 [M + HI]*.

[0190] Step 2: To a solution of 2 (260 mg, 1.0 mmol) in 1,4-dioxane (10 mL) and DMF (4 mL) was added 3,5-dimethyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (335 mg, 1.5 mmol), sodium carbonate (2.0 M in H,O, 1.0 mL,
2.0 mmol) and tetrakis(triphenylphosphine) palladium(0) (116 mg, 0.1 mmol). The reaction mixture was purged with
nitrogen and heated at 80 °C for 16 h. The mixture was diluted with methylene chloride (20 mL) and filtered. The filtrate
was concentrated and purified by chromatography (silica gel, 0-5% methylene chloride/methanol) followed by trituration
with EtOAc/hexanes to afford 9-benzyl-2-(3,5-dimethylisoxazol-4-yl)-9H-purin-6-amine (Example Compound 1) (110
mg, 34%) as a white solid: TH NMR (300 MHz, DMSO-dg) § 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 + HJ*.

Preparation of 3-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ((Reference) Example
Compound 2)

[0191]

46



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

HyC CH,
HC Mo o
H BB [ N
H,N O-
H,C &
H,N~ ~NZ~Br 90 °C NZNBr 2 BN
H Pd(PPhy), Na,CO, o
dioxane/H,0° 90 C H,C
4 5 6
BOCN IIiII
o N a 0 ) o
1" Bo¢,0r K,COy DMF | _ 1" TFA> CH,Cl, -
N
- N B - B
2 BuCr K,COy DMF 2" NaHCO
23 E H,C o 3 H,C o
7 EXampje 2

[0192] Step 1: To a solution of 4 (500 mg, 2.66 mmol) in 1,4-dioxane (15 mL) was added CDI (517 mg, 3.19 mmol).
The reaction was heated at 60 °C for 16 h. The solid was collected and dried to give 5 (340 mg, 60%) as a light purple
solid: "H NMR (300 MHz, DMSO-dj) § 11.58 (brs, 1H), 11.02 (brs, 1H), 7.19 (d, J = 8.1 Hz, 1H), 7.13 (d, J = 8.1 Hz, 1H).
[0193] Step 2: Toasolution of 5 (170 mg, 0.79 mmol)in 1,4-dioxane (12 mL) and DMF (6 mL) was added 3,5-dimethyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (352 mg, 1.58 mmol), sodium carbonate (2.0 M in H,0, 1.19
mL, 2.37 mmol) and tetrakis(triphenylphosphine) palladium(0) (92 mg, 0.08 mmol). The reaction mixture was purged
with nitrogen and heated at 80 °C for 16 h. The mixture was diluted with methylene chloride (20 mL) and filtered. The
filtrate was concentrated and purified by chromatography (silica gel, 0-5% methylene chloride/methanol) to afford 6 (130
mg, 71%) as a white solid: "H NMR (300 MHz, DMSO-dg) § 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), 2.33 (s, 3H).

[0194] Step 3: To a solution of 6 (100 mg, 0.43 mmol) in DMF (10 mL) was added potassium carbonate (72 mg, 0.52
mmol) and di-tert-butyl dicarbonate (104 mg, 0.48 mmol). The reaction was stirred at rt for 16 h. To the reaction mixture
was added potassium carbonate (72 mg, 0.52 mmol) and benzyl chloride (0.14 mL, 0.48 mmol). The reaction was stirred
atrt for 16 h. The mixture was diluted with EtOAc (100 mL) and washed with brine (50 mL). The organic layer was dried
over sodium sulfate, filtered and concentrated. Purification by chromatography (silica gel, 0-30% ethyl acetate/hexanes)
afforded 6 (130 mg, 71%) as a colorless gum: 'H NMR (300 MHz, DMSO-dg) § 7.97 (d, J = 8.1 Hz, 1H), 7.38-7.27 (m,
6H), 5.05 (s, 2H), 2.49 (s, 3H), 2.29 (s, 3H), 1.61 (s, 9H).

[0195] Step 4: A solution of 7 (130 mg, 0.31 mmol) in methylene chloride (4 mL) and TFA (2 mL) was stirred at rt for
2 h. The mixture was concentrated, the residue was dissolved in methylene chloride (100 mL), washed with saturated
NaHCO4 (50 mL X 2) and brine (50 mL). The organic layer was dried over sodium sulfate, filtered and concentrated to
afford 3-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example Compound 2) (81 mg,
81%) as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 11.31 (s, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.34-7.25 (m, 5 H),
7.15(d, J =7.8 Hz, 1H), 5.03 (s, 2H), 2.47 (s, 3H), 2.28 (s, 3H); ESI m/z 321 [M + H]*.

Preparation of 1-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ((Reference) Example
Compound 3)

[0196]
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[0197] Step 1: To a solution of 4 (500 mg, 2.66 mmol) and benzaldehyde (282 mg, 2.66 mmol) in methylene chloride
(15 mL) was added acetic acid (319 mg, 5.32 mmol). The reaction was stirred at rt for 30 minutes, then NaBH(OAc),
(1.69 g, 7.98 mmol) was added. The reaction mixture was stirred at rt for 16 h. The mixture was diluted with methylene
chloride (100 mL) and saturated aq. NaHCO3; (50 mL) was added slowly. The organic layer was separated, dried over
sodium sulfate, filtered and concentrated. The residue was triturated with methylene chloride/EtOAc to give 8 (401 mg,
54%) as a light brown solid: "H NMR (300 MHz, DMSO-dg) § 7.34-7.22 (m, 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).

[0198] Step 2: To a solution of 8 (400 mg, 1.44 mmol) in 1,4-dioxane (10 mL) was added CDI (514 mg, 3.17 mmol).
The reaction was heated at 110 °C for 16 h. The reaction mixture was concentrated. Purification by chromatography
(silica gel, 0-40% ethyl acetate/nexanes) afforded 9 (310 mg, 71%) as a white solid: "H NMR (300 MHz, DMSO-dg) §
11.96 (s, 1H), 7.35-7.27 (m, 6H), 7.19 (d, J = 7.8 Hz, 1H), 5.02 (s, 2H).

[0199] Step 3: To a solution of 9 (310 mg, 1.02 mmol) in 1,4-dioxane (10 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (341 mg, 1.53 mmol), sodium carbonate (2.0 M in H,O, 1.02 mL, 2.04
mmol) and tetrakis(triphenylphosphine)palladium(0) (59 mg, 0.05 mmol). The reaction mixture was purged with nitrogen
and heated at 80 °C for 16 h. The mixture was diluted with methylene 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 1-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example Compound 3)
(202 mg, 62%) as a white solid: TH NMR (300 MHz, DMSO-dg) § 11.76 (s, 1H), 7.44 (d, J = 7.8 Hz, 1H), 7.36-7.28 (m,
5H), 7.11 (d, J = 7.8 Hz, 1H), 5.05 (s, 2H), 2.49 (s, 3H), 2.32 (s, 3H); ESI m/z 321 [M + H]*.

General Procedure B

Preparation of 4-(3-Benzyl-3H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole ((Reference) Example Com-
pound 4) and 4-(1-Benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example Compound 5).

[0200]
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[0201] Step 1: To a solution of 10 (400 mg, 2.0 mmol) in 1,4-dioxane (10 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (669 mg, 1.5 mmol), sodium carbonate (2.0 M in H,0O, 2.0 mL, 4.0 mmol)
and tetrakis(triphenylphosphine)palladium(0) (116 mg, 0.1 mmol). The reaction mixture was purged with nitrogen and
heated at 80 °C for 16 h. The mixture was concentrated and purified by chromatography (silica gel, 0-8% methylene
chloride/methanol) followed by trituration with EtOAc/hexanes to afford 11 (228 mg, 53%) as a light yellow solid: ESI
m/z 215 [M + H]*.

[0202] Step 2: To a solution of 11 (220 mg, 1.03 mmol) in CH;CN (10 mL) was added potassium carbonate (426 mg,
3.09 mmol) and benzyl chloride (0.12 mL, 1.03 mmol). The reaction was stirred atrtfor 16 h. The mixture was concentrated
and purified by chromatography (silica gel, 0-10% methanol/methylene chloride) to afford 4-(3-benzyl-3H-imidazo[4,5-
b]pyridin-6-yl)-3,5-dimethylisoxazole (Example Compound 4) (34 mg, 11%) as an off-white solid: TH NMR (300 MHz,
CDCl3) 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 (s, 2H), 2.44 (s, 3H),
2.30 (s, 3H); ESI m/z 305 [M + HI*; 4-(1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example Com-
pound 5) (39 mg, 12%) as an off-white solid: '"H NMR (300 MHz, CDCl;) § 8.46 (d, J= 1.8 Hz, 1H), 8.29 (s, 1H), 7.40-7.37
(m, 3H), 7.34 (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-Benzyl-5-(3,5-dimethylisoxazol-4-yl)benzo[d]oxazol-2(3H)-one ((Reference) Example Com-
pound 6)

[0203]
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[0204] Step 1: To a solution of 13 (5.00 g, 22.9 mmol) in acetic acid (50 mL), ethanol (100 mL), and water (5 mL) was
added iron powder (6.42 g, 115 mmol). The reaction was heated at 80 °C for 2 h under nitrogen. The reaction mixture
was cooled toroom temperature, concentrated and purified by chromatography (silicagel, 0-100% hexanes/ethyl acetate)
to give 14 (3.27 g, 76%) as a brown solid: "H NMR (300 MHz, CDCl;) § 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).

[0205] Step 2: To a solution of 14 (1.50 g, 7.98 mmol) in 1,4-dioxane (100 mL) was added 1,1’-carbonyldiimidazole
(1.55 g, 9.58 mmol). The reaction was heated at 80 °C for 17 h under nitrogen. The mixture was cooled to room
temperature and 2N aq. HCI (40 mL) was added. The solution was diluted with ethyl acetate (200 mL) and washed with
brine (2 X 50 mL). The organic layer was dried over sodium sulfate, filtered and concentrated. Purification by chroma-
tography (silica gel, 0-50% ethyl acetate/hexanes) afforded 15 (1.08 g, 63%) as an orange solid: "H NMR (500 MHz,
DMSO-dg) 5 11.81 (s, 1H), 7.27-7.25 (m, 3H).

[0206] Step 3: To a solution of 15 (150 mg, 0.701 mmol) in acetonitrile (10 mL) was added benzyl bromide (180 mg,
1.05 mmol) and potassium carbonate (193 mg, 1.40 mmol). The reaction was heated at 80 °C for 3 h. The reaction
mixture was cooled to room temperature, concentrated and purified by chromatography (silica gel, 0-50% ethyl ace-
tate/hexanes) to afford 16 (195 mg, 92%) as an off-white solid: 'TH NMR (500 MHz, CDCls) & 7.41-7.30 (m, 5H), 7.22
(dd, J=8.5, 1.7 Hz, 1H), 7.08 (d, J = 8.5 Hz, 1H), 6.97 (d, J = 1.6 Hz, 1H), 4.97 (s, 2H).

[0207] Step 4: To a solution of 16 (195 mg, 0.641 mmol) in 1,4-dioxane (10 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (172 mg, 0.769 mmol), potassium carbonate (177 mg, 1.28 mmol), and
tetrakis(triphenylphosphine)palladium(0) (37 mg, 0.032 mmol). The reaction mixture was purged with nitrogen and heated
at 100 °C for 4 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 H,O to give 3-benzyl-5-(3,5-dimethylisoxazol-4-yl)benzo[d]oxazol-2(3H)-one (Example Compound
6) (115 mg, 56%) as an off-white solid: TH NMR (500 MHz, DMSO-dj) § 7.47-7.42 (m, 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, 1H), 5.07 (s, 2H), 2.33 (s, 3H), 2.15 (s, 3H); ESI m/z 321
[M + H]*.

General Procedure C:

Preparation of 1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine ((Reference) Example Com-
pound 7), 1-Benzyl-5-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-7-amine ((Reference) Example Com-
pound 8) and N,1-Dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine ((Reference) Example
Compound 9)

[0208]
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[0209] To a solution of 6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine 17 (290 mg, 1.27 mmol) in CH,CN
(15 mL) was added potassium carbonate (350 mg, 2.54 mmol) and benzyl chloride (200 mg, 1.59 mmol). The reaction
mixture was stirred at 60 °C for 16 h. The mixture was diluted with methylene chloride (20 mL) and filtered through a
layer of Celite. The filtrate was concentrated and purified by chromatography (silica gel, 0-10% CH;OH/CH,CI,) to afford
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine (Example Compound 7) (109 mg, 27%) as an off-
white solid: TH NMR (300 MHz, CDCl3) § 7.95 (s, 1H), 7.37-7.34 (m, 3H), 7.23-7.20 (m, 2H), 6.46 (d, J = 1.2 Hz, 1H),
6.40(d, J=1.2Hz,1H),5.34 (s, 2H),2.31 (s, 3H), 2.16 (s, 3H); ESIMS m/z 319 [M + H]*; 1-benzyl-5-(3,5-dimethylisoxazol-
4-yl)-1H-benzo[d]imidazol-7-amine (Example Compound 8) (19 mg, 4.7%) as an off-white solid: "H NMR (300 MHz,
CDCl3) 6 8.15 (s, 1H), 7.43-7.40 (m, 3H), 7.23 (d, J = 1.2 Hz, 1H), 7.20-7.17 (m, 2H), 6.39 (d, J = 1.2 Hz, 1H), 5.69 (s,
2H),2.40 (s, 3H), 2.27 (s, 3H); ESIMS m/z319 [M + H]*; N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-
4-amine (Example Compound 9) (40 mg, 8%) as an off-white solid: '"H NMR (300 MHz, DMSO-dg) § 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 + H]*

Preparation of 1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example Compound

10)
HC
X
O
=<NH |N/ H,

Example 10

[0210]

[0211] 1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example Compound 10) was
prepared by following the method for the preparation of Example 3 affording the product (158 mg, 47%) as a white solid:
TH NMR (300 MHz, DMSO-dg) & 11.81 (s, 1H), 7.90 (d, J = 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 1-Benzyl-7-(3,5-dimethylisoxazol-4-yl)quinoxalin-2(1H)-one ((Reference) Example Compound 11)

[0212]
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[0213] Step 1: A solution of 18 (500 mg, 2.3 mmol), benzylamine (1.2 g, 11.4 mmmol) 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 chroma-
tography (silica gel, 0-10% ethyl acetate/ hexanes) to provide 19 (630 mg, 91%) as a yellow solid: TH NMR (500 MHz,
CDCl3) 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).

[0214] Step 2: A mixture of 19 (100 mg, 0.33 mmol), iron powder (127 mg, 2.28 mmol), ammonium chloride (27 mg,
0.5 mmol), water (0.5 mL) and ethanol (3 mL) was heated at reflux for 0.5 hour. The reaction mixture was cooled and
filtered. The solvent was removed to provide 20 (90 mg, 100%) as an off-white solid: TH NMR (300 MHz, CDCl;) §
7.40-7.29 (m, 5H), 6.81-6.77 (m, 2H), 6.61-6.58 (m, 1H), 4.27 (s, 2H), 3.41 (s, 1H); ESI m/z 278 [M + H]*.

[0215] Step 3: To a mixture of 20 (100 mg, 0.36 mmol), triethylamine (48 mg, 0.47 mmol), CH,Cl, (0.5 mL) and THF
(1.0 mL) was added a solution of ethyl bromoacetate (78 mg, 0.47 mmol) in THF (1.0 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 gel, 0-30% ethyl acetate/ hexanes) to provide 21 (44 mg, 39%) as a
tan solid: TH NMR (500 MHz, CDCl3) § 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), 4.05 (s, 2H); ESI m/z 318 [M + H]*.

[0216] Step 4: A mixture of 21 (44 mg, 0.14 mmol), 3 (47 mg, 0.21 mmol), K,CO3 (39 mg, 0.28 mmol), tetrakis(triphe-
nylphosphine)palladium(0) (8 mg, 0.01 mmol), 1,4-dioxane (3 mL) and water (0.5 mL) was heated at 90 °C for 16 hours.
The reaction mixture was concentrated onto silica gel and the product purified by chromatography (silica gel, 0-50%
ethyl acetate/ hexanes) to provide 1-benzyl-7-(3,5-dimethylisoxazol-4-yl)quinoxalin-2(1H)-one (Example Compound
11) (16 mg, 34%) as an off-white solid: "H NMR (300 MHz, CDCl3) & 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); ESI m/z 332 [M + H]*.

Preparation of 1-Benzyl-7-(3,5-dimethylisoxazol-4-yl)-3,4-dihydroquinazolin-2(1H)-one ((Reference) Example
Compound 12)

[0217]

H,N BI H .
PhCHO’ NaBH(OAC), N Br  BH,"THF H
H,N - N Br
HOA® CH,Cl, CH,CN HN THE" fef|ux - NV\O/
2

22 23 24

HiC o
CDI
14’ dioxane- ref|ux \D/ (Ph3P),Pd" N2,COy H,0

1’4 dioXane> 95 C

Example 12

[0218] Step 1: To a solution of 22 (1.19 g, 5.53 mmol) and benzaldehyde (594 mg, 5.60 mmol) in CH,Cl, (50 mL) and
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CH3CN (50 mL) was added acetic acid (0.2 mL). The mixture was stirred at rt for 1 h. NaBH(OAc); (3.52 g, 16.59 mmol)
was added. The mixture was stirred at rt for 8 h. The reaction was quenched with saturated aq. NaHCO5 (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 gel,
0-50% EtOAc/heptane) to afford 23 (201 mg, 12%) as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 8.75 (d, J =
5.7 Hz, 1H), 7,93 (br.s, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.38-7.31 (m, 6H), 6.76 (d, J = 1.8 Hz, 1H), 6.69 (dd, J = 8.4, 1.8
Hz, 1H), 4.39 (d, J = 6.0 Hz, 2H).

[0219] Step 2: To a solution of 23 (518 mg, 1.70 mmol) in THF (20 mL) was added BH3*THF (1.0 M in THF, 8.50 mL,
8.50 mmol). 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. MH,OH (60 mL) was added, the mixture was extracted with EtOAc (200 mL
X 3), The organic layer was separated, dried over sodium sulfate, filtered and concentrated. The residue was purified
by chromatography (silica gel, 0-10% MeOH/methylene chloride) to afford 24 (372 mg, 75%) as an colorless gum: TH
NMR (300 MHz, DMSO-dg) 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 Hz, 1H), 4,33 (d, J = 5,7 Hz, 2H), 3.71 (s, 2H), 1.92 (br.s, 2H).

[0220] Step 3: Using the procedure used for Example Compound 3 step 2 starting with compound 24 (362 mg, 1,24
mmol) afforded 25 (325 mg, 85%) as a yellow solid: 'H NMR (300 MHz, DMSO-dj) § 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).

[0221] Step 4: Using the procedure used for Example Compound 3 step 3 starting with compound 25 (317 mg, 1.00
mmol) afforded Example Compound 12 (199 mg, 60%) as a white solid: TH NMR (500 MHz, DMSO-dj) & 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 (s, 2H), 4.43 (s, 2H), 2.06 (s, 3H), 1,89 (s, 3H); MM
m/z 334 [M + HJ*.

General Procedure D:

Preparation of 4-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol (Example Compound
13)

[0222]

Example I3

[0223] Step 1: To a mixture of 26 (1.00 g, 5.32 mmol) and 3 (1.78 g, 7,98 mmol) in 1,4-dioxane (35 mL) and water
(7.5 mL) was added potassium carbonate (1.47 g, 10.6 mmol) and tetrakis(triphenylphosphine)palladium(0) (307 mg,
0.27 mmol). 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: TH NMR (500 MHz, CDCl,) § 7.45 (t, J = 2.0 Hz, 1H), 6.78 (t, J = 2.0 Hz, 1H), 2.37 (s, 3H), 2.22
(s, 3H).

[0224] Step 2: To a solution of 27 (300 mg, 1.47 mmol) in 1,2-dichloroethane (15 mL) was added benzaldehyde (156
mg, 1.47 mmol) and glacial acetic acid (200 pL) at room temperature. After stirring for 17 h, CH,Cl, (20 mL) then
saturated aq. NaHCO3; (20 mL, slowly) was added. The organic layer was separated and dried over Na,SO,. 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 mmol)
was added at room temperature. After stirring for 1 h, additional sodium borohydride (156 mg, 3.40 mmol) was added
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and the reaction stirred 1 h. A 2N aq. HCI solution was added to the mixture until pH 4 (2 mL) then a saturated NaHCO4
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 Na,SO,, filtered and concentrated to afford 28 (401
mg, 93%) as a white solid: "H NMR (500 MHz, CDCls) § 7.48 (s, 1H), 7.37-7.26 (m, 5H), 6.58 (s, 1H), 4.38 (s, 2H), 4.33
(brs, 2H), 3.77 (br s, 1H), 2.24 (s, 3H), 2.08 (s, 3H).

[0225] Step 3: To 28 (350 mg, 1.19 mmol) was added triethylorthoacetate (3.0 mL, 16.4 mmol) and sulfamic acid (1
mg). The mixture was heated to 100 °C for 1 h. The mixture was diluted with methanol (20 mL) and adsorbed onto silica
gel (10 g). The material was purified by chromatography (silica gel, 0-60% ethyl acetate in hexanes then 0-5% methanol
in CH,Cl,) to afford 4-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example Compound
13, 169 mg, 45%) as a white solid: 'TH NMR (500 MHz, CD;0D) § 8.32 (d, J = 1.0 Hz, 1H), 7.78 (d, J = 1.0 Hz, 1H),
7.36-7.29 (m, 3H), 7.20-7.17 (m, 2H), 5.56 (s, 2H), 2.69 (s, 3H), 2.36 (s, 3H), 2.18 (s, 3H); ESI m/z 319 [M + H]*.

General Procedure E:

Preparation of 1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one ((Refer-
ence) Example Compound 91) and 4-Amino-1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imida-
zol-2(3H)-one ((Reference) Example Compound 90)

[0226]

R

Example 93 Example 98

[0227] Step 1: To asolutionof29 (1.00 g,4.61 mmol)in 1,4-dioxsne (40 mL) and water (4 mL) was added 3,5-dimethyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (1.23 g, 5.53 mmol), potassium carbonate (1.27 g, 9.22 mmol),
and tetrakis(triphenylphosphine)palladium(0) (266 mg, 0.231 mmol). The reaction mixture was purged with nitrogen and
heated at 90 °C overnight. The reaction mixture was cooled to room temperature, concentrated and purified by chro-
matography (silica gel, 0-30% ethyl acetate/hexanes) to give a yellow solid which was dissolved in acetic acid (15 mL),
N-bromosuccinimide (753 mg, 4.23 mmol) was added at 0 °C. The reaction was warmed to room temperature and stirred
overnight. The mixture was concentrated in vacuo. The residue was suspended in hot MeOH, cooled to room temperature
and basified with 10% aqg. NaHCO4. The mixture was diluted with water and filtered. The filter cake was washed with
water and dried in vacuo to afford 30 (1.10 g, 87%) as a yellow solid: '"H NMR (500 MHz, CDCl5) § 8.04 (d, J = 2.1 Hz,
1H), 7.61 (d, J = 2.1 Hz, 1H), 6.69 (bs, 2H), 2.40 (s, 3H), 2.26 (s, 3H); ESI m/z 312 [M + H]*.

[0228] Step 2: To a solution of 30 (500 mg, 1.60 mmol) in toluene (50 mL) under nitrogen atmosphere was added 4-
chlorobenzylamine (1.36 g, 9.62 mmol), cesium carbonate (1.04 g, 3.02 mmol), 2-dicyclohexylphosphino-2’,4’,6'-tri-i-
propyl-1,1’-biphenyl (114 mg, 0.240 mmol), and tris(dibenzylideneacetone)dipalladium(0) (146 mg, 0.160 mmol). The
reaction mixture was heated at 90 °C overnight, cooled to room temperature, and purified by chromatography (silica gel,
0-50% ethyl acetate in hexanes) to afford 31 (290 mg, 49%) as a red solid: ESI m/z 373 [M + H]*.

[0229] Step 3: To a mixture of 31 (290 mg, 0.779 mmol) in 1,4-dioxane (10 mL) was added 1,1’-carbonyldiimidazole
(630 mg, 3.89 mmol) and DMAP (a crystal). The reaction was heated in a sealed tube at 130 °C for 4 days. The mixture
was concentrated and purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to give Example Com-
pound 91 (144 mg, 46%) as an orange solid: "H NMR (500 MHz, CD;0D) § 7.80 (d, J = 1.4 Hz, 1H), 7.40-7.35 (m, 4H),
7.24 (d, J = 1.4 Hz, 1H), 5.15 (s, 2H), 2.32 (s, 3H), 2.15 (s, 3H); ESI m/z 399 [M + H]*.

[0230] Step 4: To a solution of Example Compound 91 (70 mg, 0.18 mmol) in tetrahydrofuran (10 mL) was added
sodium dithionite (183 mg, 1.05 mmol) in water (10 mL). The reaction mixture was stirred at room temperature overnight
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and concentrated under vacuum. To the residue was added 2N HCI and heated to reflux, cooled to room temperature,
and concentrated in vacuum. The residue was dissolved in MeOH and basified by conc. NH,OH, concentrated, and
purified by chromatography (silica gel, 0-100% hexanes/ethyl acetate). It was further purified by reverse phase HPLC
on a Polaris C4g column eluting with 10-90% CH3CN in H,O to give Example Compound 90 (34 mg, 51%) as an off-
white solid: "H NMR (500 MHz, CD;0D) § 7.36-7.28 (m, 4H), 6.40 (d, J = 1.4 Hz, 1H), 6.25 (d, J = 1.4 Hz, 1H), 5.03 (s,
2H), 2.28 (s, 3H), 2.12 (s, 3H); ESI m/z 369 [M + H]*.

General Procedure F:

Preparation of 4-(1-(cyclopropylmethyl)-2-methyl-4-nitro-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
((Reference) Example Compound 14) and 1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-ben-
zo[d]imidazol-4-amine ((Reference) Example Compound 75)

[0231]

THo o0 i Br O—éf
HN NO N d I
2 2 )]\/U\ _<\N 3 H,C . N
SN HCI* EtOH PdPPhs),” Na,CO; | <1\J H;

. No, dioxane/DMF/H,0° 90 C
NO,
32 33 34
. H;C N H,C _N
B =% b
>— X Na,S,0, X
> ——
\Y X N\ H
K,CO,* CH,CN' DMF :N H, THF* H,0 3
NO, NH,
Example 14 Exampje 75

[0232] Step 1: A solution of 32 (488 mg, 2.10 mmol) and 2,4-pentanedione (421 mg, 4.21 mmol) in absolute ethanol
(28 mL) and 5 N aqg. HCI (7.8 mL) was heated to reflux for 3 h. The mixture was concentrated to dryness and ethyl
acetate was added (200 mL). The solution was washed with saturated aq. NaHCO5 (250 mL) and saturated aq. NaCl
solution (250 mL), dried over Na,SQO,, filtered and concentrated. The residue was purified by chromatography (silica
gel, 0-40% hexanes/ethyl acetate) to afford 33 (495 mg, 92%) as a orange solid: '"H NMR (500 MHz, CDCl;) 5 10.38
(brs, 1H),8.24 (d, J=2.0 Hz, 1H), 8.12 (d, J = 1.0 Hz, 1H), 2.73 (s, 3H).

[0233] Step 2: To a mixture of 33 (200 mg, 0.78 mmol) and 3 (262 mg, 1.17 mmol) in 1,4-dioxane (6 mL) and water
(1.5 mL) was added potassium carbonate (216 mg, 1.56 mmol) and tetrakis(triphenylphosphine)palladium(0) (45 mg,
0.04 mmol). The reaction was stirred and heated 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 gel, 0-90% hexanes/ethyl acetate) to give 34 (187 mg, 88%) as a yellow solid: TH NMR (500
MHz, CDCl,) § 8.00 (d, J = 1.5 Hz, 1H), 7.89 (s, 1H), 2.76 (s, 3H), 2.45 (s, 3H), 2.30 (s, 3H).

[0234] Step 3: To a solution of 34 (217 mg, 0.797 mmol), potassium carbonate (220 mg, 1.59 mmol), acetonitrile (5
mL) and DMF (1 mL) was added bromomethylcyclopropane (129 mg, 0.956 mmol) and the reaction was heated at 60
°C for 17 h. The material was cooled to room temperature and poured into a saturated ag. NaCl solution (30 mL). Ethyl
acetate (100 mL) was added and the layers were separated. The ethyl acetate layer was washed with saturated aq.
NaCl solution (2 X 20 mL), dried over Na,SQO,, 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: TH NMR (500 MHz,
CD3;0D) 3 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 (m, 2H). ESI m/z 327 [M + H]*

[0235] Step 4: To a solution of Example Compound 14 (160 mg, 0.51 mmol) in THF (10 mL) was added a solution
of sodium dithionite (446 mg, 2.56 mmol) in water (10 mL) dropwise over 5 min. The solution was stirred at room
temperature for 16 h and the solvents were removed in vacuo. Methanol (20 mL) was added and the suspension stirred
at room temperature for 3 h. The mixture was filtered and the filtrate was concentrated to 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
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mL) was added and the solution was adjusted to pH 8 using saturated aq. NaHCO4 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 C4g
column eluting with 10-90% CH5CN in H,O to give Example Compound 75 (131 mg, 99%) as a white solid: TH NMR
(500 MHz, CD30D) 6 6.70 (s, 1H), 6.44 (d, J = 1.0 Hz, 1H), 4.08 (d, J = 6.5 Hz, 2H), 2.61 (s, 3H), 2.40 (s, 3H), 2.25 (s,
3H), 1.30-1.19 (m, 1H), 0.62-0.53 (m, 2H), 0.45-0.40 (m, 2H). ESI m/z 297 [M + H]*.

General Procedure G:

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one ((Reference) Ex-
ample Compound 15) and 4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one ((Ref-
erence) Example Compound 16)

[0236]

Example 15 Example 16

[0237] Step 1: To a solution of 32 (232 mg, 1.0 mmol) in 1,4-dioxane (5 mL) was added CDI (194 mg, 1.2 mmol). The
reaction was heated at 60 °C for 16 h. The solid was collected and dried to give 35 (202 mg, 78%) as a brown yellow
solid: TH NMR (300 MHz, DMSO-dg) § 11.83 (brs, 1H), 11.53 (brs, 1H), 7.86 (d, J = 1.8 Hz, 1H), 7.43 (d, J = 1.8 Hz, 1H).
[0238] Step 2: To a solution of 35 (200 mg, 0.78 mmol) in DMF (7 mL) was added potassium carbonate (118 mg, 0.85
mmol) and benzyl chloride (98 mg, 0.78 mmol). The reaction was stirred at rt for 16 h. The mixture was diluted with
EtOAc (100 mL) and washed with brine (50 mL). The organic layer was dried over sodium sulfate, filtered and concen-
trated. Purification by chromatography (silica gel, 0-100% ethyl acetate/hexanes) afforded 36 (101 mg, 37%) as a yellow
solid: "H NMR (300 MHz, DMSO-dg) § 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).

[0239] Step 3: To a solution of 36 (100 mg, 0.29 mmol) in 1,4-dioxane (7 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (128 mg, 0.57 mmol), sodium carbonate (2.0 M in H,O, 0.43 mL, 0.86
mmol) and tetrakis(triphenylphosphine)palladium(0) (34 mg, 0.03 mmol). The reaction mixture was purged with nitrogen
and heated at 80 °C for 16 h. The mixture was diluted with methylene chloride (20 mL) and filtered. The filtrate was
concentrated and purified by chromatography (silica gel, 10-50% ethyl acetate/hexanes) followed by trituration with ethyl
acetate to afford Example Compound 15 (70 mg, 66%) as a yellow solid: "H NMR (300 MHz, DMSO-dg) § 12.11 (s,
1H), 7.72 (d, J = 1.5 Hz, 1H), 7.50 (d, J = 1.5 Hz, 1H), 7.42-7.28 (m, 5H), 5.13 (s, 2H), 2.35 (s, 3H), 2.15 (s, 3H); ESI
m/z 365 [M + H]*.

[0240] Step 4: To a solution of Example Compound 15 (52 mg, 0.14 mmol) in THF (5 mL) and water (4 mL) was
added Na,S,0, (149 mg, 0.86 mmol). The mixture was stirred at rt for 4 h, 2N HCI (1 mL) was added, the mixture was
heated to reflux for 15 minutes then cooled to rt. Na,CO5 was added slowly to adjust to pH 9. The mixture was extracted
with CH,Cl, (100 mL), the organic layer was washed with brine (50 mL), filtered, concentrated and purified by chroma-
tography (silica gel, 70-100% ethyl acetate/hexanes) to afford Example Compound 16 (30 mg, 63%) as an off-white
solid: TH NMR (500 MHz, DMSO-dg) § 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]*.
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General Procedure H:

Preparation of 4-(1-benzyl-4-bromo-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole ((Reference) Example
Compound 121)

[0241]
HC 4 HC 4 HC _N
ON [ N N80, pn [ N CH,C(OE, 1 Do
S —— — > HC
H, THF/H,0 H,  H,NSO,H McOH \ H,
H,N H,N
I I I
30 37 38
H
3C /N
Br 0
SN
2 3 H3C_<\]\I H3

Exampje 121

[0242] Step 1: To a solution of 30 (1.09 g, 3.49 mmol) in tetrahydrofuran (30 mL) was added sodium dithionite (4.86
g, 28.0 mmol) in water (15 mL). The reaction mixture was stirred at room temperature overnight and concentrated under
vacuum. The residue was dissolved in MeOH/water (1:1, 150 mL) and the solid was precipitated by removing some
MeOH under vacuum. The solid was filtered, washed with water and dried under vacuum to afford 37 (440 mg, 34%)
as a yellow solid: 'H NMR (500 MHz, CDCl5) § 6.85 (d, J = 1.8 Hz, 1H), 6.51 (d, J = 1.8 Hz, 1H), 4.00-3.60 (bs, 2H),
3.60-3.30 (bs, 2H), 2.36 (s, 3H), 2.23 (s, 3H); ESI m/z 282 [M + H]*.

[0243] Step 2: To a solution of 37 (4.01 g, 14.2 mmol) in methanol (87 mL) was added triethyl orthoacetate (3.45 g,
21.3 mmol) and sulfamic acid (69 mg, 0.71 mmol). The reaction was stirred at room temperature for 5 h. The reaction
mixture was diluted with water (50 mL), basified with NaHCO4 and filtered. The solid was dried to afford 38 (4.2 g, 96%)
as a brown solid: '"H NMR (300 MHz, DMSO-dj) § 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).

[0244] Step 3: The mixture of 38 (300 mg, 0.980 mmol), benzyl bromide (503 mg, 2.94 mmol), and potassium carbonate
(676 mg, 4.90 mmol) in acetonitrile (50 mL) was heated in sealed tube at 75 °C overnight. The reaction mixture was
cooled to room temperature, concentrated and purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes)
to give Example Compound 121 (276 mg, 71%) as an off-white solid: "H NMR (500 MHz, CD40D) § 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-(1-benzyl-4-methoxy-2-methyl-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole ((Reference)
Example Compound 66)

[0245]
H,(C
H,C N 3 _N
~ o NaOCH, (Ul 0
= - HO
H,C e 3 N\ H
3 —<\N H, MEOH/DMF N 3
T CH,
Exampe 121 Example 66

[0246] A mixture of Example 121 (80 mg, 0.20 mmol), NaOCH5 (108 mg, 2.0 mmol) and Cul (57 mg, 0.30 mmol) in
MeOH (1 mL) and DMF (3 mL) was purged with nitrogen and heated at 100 °C for 6 h. The mixture was diluted with
ethylacetate (100 mL)and washed with brine (50 mL). The organic layerwas dried over Na,SO,, filtered and concentrated.

57



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1
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: "TH NMR (300 MHz, CDCl3) § 7.35-7.30 (m, 3H), 7.09-7.06 (m, 2H), 6.64 (d, J = 1.2
Hz, 1H), 6.53 (s, 1H), 5.32 (s, 2H), 4.03 (s, 3H), 2.66 (s, 3H), 2.33 (s, 3H), 2.19 (s, 3H); ESI m/z 348 [M + H]*.

General procedure I:

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1 H-benzo[d]imidazol-2-amine ((Reference)
Example Compound 18) and 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1H-benzo[d]imidazole-2,4-diamine
((Reference) Example Compound 19)

[0247]

HC HC oy
P 1"POCLy 110 'C N4,$,0, L

= —_—
O=<N H, 2 ethylamine: THF 70 'C THEH,0 C_}}N \ H,
H 3
02 H2
Example 15 Example 18 Examyple 19

[0248] Step 1: A mixture of Example Compound 15 (73 mg, 0.668 mmol) in POCI, (3 mL) was heated at 110 °C for
16 h. The reaction mixture was concentrated, the residue was dissolved in CH,Cl, (100 mL), washed with saturated
NaHCO;3; (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/hex-
anes) to afford Example Compound 18 (113 mg, 43%) as an orange solid: "H NMR (300 MHz, CDCl,) § 7.84 (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, 1H), 5.15 (s, 2H), 4.29 (t, = 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); ESI m/z 392 [M + H]*.

[0249] Step 2: To a solution of Example Compound 18 (90 mg, 0.23 mmol) in THF (5 mL) and water (4 mL) was
added Na,S,0, (240 mg, 1.38 mmol). The mixture was stirred at rt for 4 h, 2N HCI (1 mL) was added, the mixture was
heated to reflux for 15 minutes then cooled to rt. Na,CO5 was added slowly to adjust to pH 9. The mixture was extracted
with CH,Cl, (100 mL), the organic layer was washed with brine (50 mL), dried over Na,SO,, filtered, concentrated and
purified by chromatography (silica gel, 0-10% methanol/ethyl acetate) to afford Example Compound 19 (60 mg, 72%)
as an off-white solid: TH NMR (300 MHz, DMSO-dj) § 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 Hz,
3H); ESI m/z 362 [M + HJ*.

General Procedure J:

Preparation of methyl 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-4-car-
boxylate ((Reference) Example Compound 20), 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ox0-2,3-dihydro-
1H-benzo[d]imidazole-4-carboxamide ((Reference) Example Compound 21) and 4-(aminomethyl)-1-benzyl-
6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one ((Reference) Example Compound 22)

[0250]
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[0251] Step 1: To a solution of 39 (2.00 g, 8.70 mmol) in 1,4-dioxane (80 mL) and water (8 mL) was added 3,5-
dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (2.13 g, 9.57 mmol), potassium carbonate (2.40 g,
17.4 mmol) and tetrakis(triphenylphosphine)palladium(0) (502 mg, 0.435 mmol). The reaction mixture was purged with
nitrogen and heated at 90 °C overnight The reaction mixture was cooled to room temperature, concentrated and purified
by chromatography (silica gel, 0-50% ethyl acetate in hexanes) to afford 40 (1.43 g, 63%) as an off-white solid: TH NMR
(500 MHz, CDCl3) 6 7.74 (d, J = 2.1 Hz, 1H), 7.15 (dd, J = 2.1, 8.4 Hz, 1H), 6.73 (d, J = 8.4 Hz, 1H), 5.81 (s, 2H), 3.88
(s, 3H), 2.37 (s, 3H), 2.23 (s, 3H); ESI m/z 247 [M + H]*.

[0252] Step 2: To a mixture of 40 (1.34 g, 5.45 mmol) in acetic acid (40 mL) was added N-bromosuccinimide (1.07 g,
5.99 mmol). The mixture was stirred at room temperature for 30 min and concentrated. The residue was dissolved in
MeOH and neutralized to pH 7 with 10% sodium bicarbonate. The mixture was diluted with water, filtered. The filter cake
was washed with water, and dried under vacuum to afford 41 (1.65 g, 93%) as a yellow solid: TH NMR (500 MHz, CDCl5)
8§7.74 (d, J=2.1Hz, 1H), 7.47 (d, J = 2.1 Hz, 1H), 6.43 (bs, 2H), 3.90 (s, 3H), 2.37 (s, 3H), 2.23 (s, 3H).

[0253] Step 3: To a solution of 41 (500 mg, 1.54 mmol) in toluene (40 mL) under nitrogen atmosphere was added
benzylamine (823 mg, 7.69 mmol), cesium carbonate (1.00 g, 2.08 mmol), 2-dicyclohexylphosphino-2',4’,6'-thisopropyl-
1,1’-biphenyl (110 mg, 0.231 mmol), and tris(dibenzylideneacetone) dipalladiurn(0) (141 mg, 0.154 mmol). The reaction
mixture was heated at 90 °C overnight, cooled to room temperature and purified by chromatography (silica gel, 0-20%
ethyl acetate in hexanes) to afford 42 (310 mg, 57%) as a light brown solid: '"H NMR (500 MHz, COCl3) § 7.40-7.25 (m,
6H), 6.56 (d, J = 1.8 Hz, 1H), 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]*.

[0254] Step 4: To a mixture of 42 (310 mg, 0.883 mmol) in 1,4-dioxane (10 mL) was added 1,1’-carbonyldiimidazole
(244 mg, 2.12 mmol) and DMAP (one crystal). The reaction was heated in a sealed tube at 80 °C for 5 days. The mixture
was concentrated and purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to give Example Com-
pound 20 (160 mg, 48%) as an off-white solid: "H NMR (500 MHz, CD30D) & 7.54 (d, J = 1.5 Hz, 1H), 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); HPLC >99%, t5 = 15.0 min; ESI m/z
378 [M + H]*.

[0255] Step 5: To a mixture of Example Compound 20 (50 mg, 0.13 mmol) in formamide (4 mL) was added potassium
tert-butoxide (30 mg, 0.26 mmol). The mixture was heated in the microwave at 100 °C for 3 h, concentrated, and purified
by chromatography (silica gel, 0-20% methanol in ethyl acetate) to afford Example Compound 21 (13 mg, 26%) as an
off-white solid: "H NMR (500 MHz, CD30D) § 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%, tg = 12.3 min; ESI m/z 363 [M + H]J*.

[0256] Step 6: To a solution of Example Compound 21 (40 mg, 0.11 mmol)in THF (10 mL) under nitrogen atmosphere
was added sodium borohydride (38 mg, 0.99 mmol). The mixture was heated to 65 °C and boron ftrifluoride diethyl
etherate (0.2 mL) was added. The mixture was heated at 65 °C for 2 h. After cooling to room temperature, hydrochloride
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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:concen-
trated ammonium hydroxide = 80:18:2). It was further purified by reverse phase HPLC on a Polaris column eluting with
10-90% CH43CN in H,0 to give Example Compound 22 (16 mg, 42%) as an off-white solid: TH NMR (500 MHz, CD;0D)
8 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 + HJ*.

General Procedure K:

1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-amine ((Reference) Example Compound
55)

[0257]

H,C
3 /N 1" BOCNHZ, sz(dba)3, Xal'ltphOS,
0 C8,COy’ dioXane
\ S
H3C—<\N H, 2 TFA’ CH,CL, Hs C_<N

I

EXampje 121 Exampje 55

[0258] A mixture of Example 121 (250 mg, 0.63 mmol), BocNH, (221 mg, 1.89 mmol), Xantphos (73 mg, 0.126 mmol),
Pd,(dba); (58 mg, 0.063 mmol) and Cs,CO5 (720 mg, 2.21 mmol) in 1,4-dioxane (13 mL) was purged with nitrogen and
heated at 100 °C for 18 h. The mixture was diluted with methylene chloride (200 mL) and filtered. The filtrate was
concentrated and purified by chromatography (silica gel, 0-50% EtOAc/hexanes) to afford a light brown foam which was
dissolved in CH,Cl, (4 mL), TFA (2 mL) was added. The mixture was stirred at rt for 2 h, concentrated, the residue was
dissolved in ethyl acetate (100 mL) and washed with saturated NaHCO4 (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: TH NMR (500 MHz, CDCls) 5 7.34-7.28 (m, 3H), 7.09-7.08
(m, 2H), 6.42 (d, J = 1.5 Hz, 1H), 6.36 (d, J = 1.5 Hz, 1H), 5.28 (s, 2H), 4.42 (br.s, 2H), 2.60 (s, 3H), 2.31 (s, 3H), 2.17
(s, 3H); ESI m/z 333 [M + H]J*.

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridine-3-carbonitrile ((Reference) Ex-
ample Compound 88) and 4-(1-benzyl-3-chloro-1H-pyrrolo[3,2-b]pyridin-6-yl)-3,5-dimethylisoxazole ((Refer-

ence) Example Compound 89)

[0259]

60



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

Br
> 60 C BT
/A (1) CISO,NCO’ 60 C> 4h | N N
—N BICr KOy CILON . Ny # \ |N/
\ b
70 'Cr 16h cl
43 45
i ? 5
Pd(PPhs), Na,COy» H,O
14 dioxane: - 90 °C> 16 h |
0 0
| X | N
® ®
\ N/ \ N/
Ni Cl
Example 88 Exampje 89

[0260] Step 1: To a suspension of 43 (200 mg, 1.0 mmol) in CH;CN (6 mL) was added CISO,NCO (360 mg, 2.5
mmol). The reaction mixture was stirred at 60 °C for 4 h. After the mixture was cooled to rt, DMF (1 mL) was added. The
mixture was stirred at rt for 1 h. The mixture was diluted with 30% i-PrOH in CHCI; (50 mL) and washed with brine (20
mL). The organic layer was dried over sodium sulfate, filtered and concentrated. The crude was dissolved in CH;CN (4
mL), potassium carbonate (280 mg, 2.0 mmol) and benzyl chloride (128 mg, 1.0 mmol) were added. The reaction was
stirred at 70 °C for 16 h. The reaction mixture was filtered through a layer of celite, concentrated. The residue was purified
by chromatography (silica gel, 0-50% ethyl acetate/hexanes) to afford 44 (16 mg, 5%) as a yellow oil and 45 (12 mg,
4%) as an off-white solid; 44: ESI MS m/z 312 [M + H]*; 45: ESI MS m/z 321 [M + H]*.

[0261] Step 2: Using the similar procedure used for General Procedure C step 1 on compound 44 (16 mg, 0.051
mmol) afforded Example Compound 88 (6 mg, 36%) as an off-white solid: TH NMR (300 MHz, CDCl,) & 8.55 (s, 1H),
7.98 (s, 1H), 7.50 (s, 1H), 7.41-7.40 (m, 3H), 7.20-7.15 (m, 2H), 5.42 (s, 2H), 2.34 (s, 3H), 2.16 (s, 3H); ESI MS m/z 329
[M + H]*.

[0262] Using the similar procedure used for General Procedure C step 1 on compound 45 (12 mg, 0.037 mmol) afforded
Example Compound 89 (8 mg, 64%) as a yellow solid: "TH NMR (300 MHz, CDCl3) & 8.49 (s, 1H), 7.55 (s, 1H), 7.50
(s, 1H), 7.38-7.36 (m, 3H), 7.18-7.16 (m, 2H), 5.36 (s, 2H), 2.34 (s, 3H), 2.16 (s, 3H); ESI MS m/z 338 [M + H]*.

General Procedure M:

Preparation of 5-(3,5-dimethylisoxazol-4-yl)-N-phenyl-1H-pyrrolo[3,2-b]pyridin-3-amine ((Reference) Example
Compound 23)

[0263]

61



(]

10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

H,C
L¢3
B> N N
o \é b Br v
N B H N = , .0 o N =~
/ | A 5 - / S NBS'DMF'0 C'2h / N
2 Pd(PPh3)4’ Na2C03’ | = | =
H ° H H
47 a8

16 1°4 dioXane: [L,(r 90 C> 16 h

Br =N “anjjines > ) , NH =N

D 1" anjline Pd,dba,y X ph©s CS,CO

N . 2(Ab%3)” A B pARSA be)
S 1’4 diOXaIle’ [—]21 ) 90 C \] .

Boe,0r NEt; DMAP

T - 4 | b - 4 | )
CH,Cly ' 16 h Z 2" TFA’ CH,Cl, F
Bod H
49 Example 23

[0264] Step 1: To a solution of 46 (500 mg, 2.54 mmol) in 1,4-dioxane (10 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (792 mg, 3.56 mmol), sodium carbonate (5638 mgin 2 mL H,0, 5.08 mmol)
and tetrakis(triphenylphosphine)palladium(0) (294 mg, 0.25 mmol). The reaction mixture was purged with nitrogen and
heated at 90 °C for 16 h. The mixture was filtered through a layer of Celite. The filtrate was concentrated. Purification
by chromatography (silica gel, 0-50% ethyl acetate/dichloromethane) afforded 47 (700 mg, >100%) as a yellow oil: TH
NMR (300 MHz, DMSO-dg) 6 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 (d, J = 2.1 Hz, 1H), 2.49 (s, 3H), 2.37 (s, 3H).

[0265] Step 2: To a solution of 47 (700 mg, 2.54 mmol) in DMF (8 mL) at 0 °C was added NBS (497 mg, 2.79 mmol).
The reaction mixture was stirred at 0 °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 chroma-
tography (silica gel, 0-50% ethyl acetate/dichloromethane) afforded 48 (660 mg, 89%) as a brown solid: TH NMR (300
MHz, DMSO-dg) 5 11.8 (s, 1H), 7.92 (d, J = 6.0 Hz, 1H), 7.90 (s, 1H), 7.36 (d, J = 8.4 Hz, 1H), 2.49 (s, 3H), 2.37 (s, 3H);
ESI m/z 292 [M + HI*.

[0266] Step 3: To a solution of 48 (250 mg, 0.86 mmol) in CH,Cl, (5 mL) was added NEt; (130 mg, 1.28 mmol), DMAP
(12 mg, 0.1 mmol) and di-tert-butyl dicarbonate (224 mg, 1.03 mmol). The reaction was stirred at rt for 16 h. The reaction
mixture was concentrated. Purification by chromatography (silica gel, 0-30% ethyl acetate/hexanes) afforded 49 (210
mg, 70%) as an off-white solid: '"H NMR (300 MHz, CDCl,) 5 8.43 (d, J = 5.4 Hz, 1H), 7.93 (s, 1H), 7.34 (d, J = 5.1 Hz,
1H), 2.64 (s, 3H), 2.50 (s, 3H), 1.69 (s, 9H).

[0267] Step 4: To a solution of 49 (100 mg, 0.26 mmol) in 1,4-dioxane (5 mL) under nitrogen atmosphere was added
aniline (71 mg, 0.76 mmol), cesium carbonate (250 mg, 0.76 mmol), X-phos (24 mg, 0.05 mmol), and tris(dibenzylide-
neacetone)dipalladium(0) (23 mg, 0.03 mmol). 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% ethyl acetate/hexanes) gave a red oil which was dissolved in methylene chloride
(5 mL), TFA (2 mL) was added, the mixture was stirred at rt for 2 h. The mixture was concentrated, the residue was
dissolved in methylene chloride (100 mL), washed with saturated NaHCO5 (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% ethyl
acetate/dichloromethane) afforded Example Compound 23 (47 mg, 64%) as a yellow solid: '"H NMR (300 MHz, DMSO-
dg) 3111 (d, J=1.8 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.61 (d, J = 2.7 Hz, 1H), 7.43 (s, 1H), 7.25 (d, J = 8.4 Hz, 1H),
7.09 (d, J=8.4Hz, 1H), 7.07 (d, J = 7.2 Hz, 1H), 6.85 (d, J = 7.5 Hz, 2H), 6.60 (t, J = 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-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-3-methyl-1H-pyrazolo[4,3-b]pyridine-4-oxide
((Reference) Example Compound 24) and 6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-3-methyl-1H-pyrazo-
lo[4,3-6]pyridin-5(4H)-one ((Reference) Example Compound 25)

[0268]

62



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

N
H,C__, ~O

)

H -

3 M CPBA° CH,Cly 't 7h
@ﬂ a .
F I\II\ =

Example 53

1" AC,0° 130 'C2 2h
2'CH,OH' H,0'80 C’8h

Exampje 25

[0269] Step 1: To a solution of Example Compound 53 (85 mg, 0.25 mmol) in CH,Cl, (3 mL) was added m-CPBA
(160 mg, 0.5 mmol). The reaction mixture was stirred at rt for 7 h. The mixture was diluted with methylene chloride (50
mL) and washed with 10% Na,S,04 solution (10 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 ace-
tate/dichloromethane) afforded Example Compound 24 (60 mg, 67%) as an off-white solid: 'TH NMR (300 MHz, DMSO-
dg) 88.21 (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]*.

[0270] Step 2: A solution of Example Compound 24 (32 mg, 0.091 mmol) in AC,0 (3 mL) was heated at 130 °C for
2 h. The mixture was concentrated. The residue was diluted with 1:1 CH3;0OH/H,O (10 mL) and stirred at 80 °C for 10
h. The reaction mixture was concentrated. Purification by chromatography (silica gel, 0-5% methanol/dichloromethane)
afforded Example Compound 25 (20 mg, 63%) as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 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-benzyl-3H-imidazo[4,5-b]pyridin-5-yl]-3,5-dimethylisoxazole ((Reference) Example Com-
pound 26)

[0271]
\N
HN_ N B i i j =N
O BNBD K,CO, N 0
= —_— ~
O,N CH,CN H
50 3 ON | P Pd(PPhy), N32C03 0N ~F 3
2 dioxane> H,0» 90 "C
51 52
H
3C N
~ v HCOCH
N&,S.0, N A o)
P — | H,NSO;’ MeOH
H 3
THF/H,O NP 3
53 Example 26

[0272] Step 1: To a solution of 50 (560 mg, 2.57 mmol) in CH;CN (15 mL) was added K,CO4 (887 mg, 6.43 mmol)
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and benzyl chloride (484 mg, 2.83 mmol). The reaction was heated at 60 °C for 16 h. The mixture was diluted with ethyl
acetate (100 mL), filtered and concentrated to give 51 (790 mg, 100%) as a yellow solid: '"H NMR (300 MHz, CDCl3) §
8.58 (brs, 1H), 8.24 (d, J = 8.4 Hz, 1H), 7.46-7.35 (m, 5H), 6.82 (d, J = 8.7 Hz, 1H), 4.82 (d, J = 5.7 Hz, 2H).

[0273] Step 2: To a solution of 51 (790 mg, 2.56 mmol) in 1,4-dioxane (25 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (1.14 g, 5.12 mmol), sodium carbonate (2.0 Min H,0, 3.84 mL, 7.68 mmol)
and tetrakis(triphenylphosphine)palladium(0) (300 mg, 0.26 mmol). The reaction mixture was purged with nitrogen and
heated at 90 °Cfor 8 h. The mixture was diluted with methylene chloride (200 mL) and filtered. The filtrate was concentrated
and purified by chromatography (silica gel, 0-20% EtOAc/hexanes) to afford 52 (500 mg, 60%) as a yellow oil: TH NMR
(300 MHz, DMSO-dg) 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 + H]*.

[0274] Step 3: To a solution of 52 (500 mg, 1.54 mmol) in THF (15 mL) and water (12 mL) was added Na,S,0, (1.61
d, 9.24 mmol). The mixture was stirred at rt for 5 h; 2 N HCI (10 mL) was added, and the mixture was heated to reflux
for 15 minutes then cooled to rt. Na,CO5; was added slowly to adjust to pH 9. The mixture was extracted with ethyl
acetate (100 mL), the organic layer was washed with brine (50 mL), filtered and concentrated to give 53 (460 mg, 100%)
as a brown oil: "TH NMR (300 MHz, DMSO-dg) § 7.33-7.18 (m, 5H), 6.78 (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); ESI m/z 295 [M + H]*.

[0275] Step 4: A solution of 53 (150 mg, 0.51 mmol), trimethylorthoformate (81 mg, 0.765 mmol) 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 chro-
matography (silica gel, 30-100% ethyl acetate/hexanes) to afford Example Compound 26 (100 mg, 65%) as an off-
white solid: "TH NMR (300 MHz, DMSO-dg) & 8.67 (s, 1H), 8.17 (d, J = 8.1 Hz, 1H), 7.44 (d, J = 8.1 Hz, 1H), 7.36-7.27
(m, 5H), 5.52 (s, 2H), 2.54 (s, 3H), 2.34 (s, 3H); ESI m/z 305 [M + H]*.

Preparation of 6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-benzo[d]imidazol-4-amine ((Reference) Ex-
ample Compound 27), 6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-benzo[d]imidazol-4-amine
((Reference) Example Compound 28) and 6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N,N-dimethyl-1H-ben-
zo[d]imidazol-4-amine ((Reference) Example Compound 29)

[0276]

B 0 B 0
37% formaldehyde | N | N
+
ACOH NBE (040, . &
HN N
~ N

Example 27 Example 28 Example 29

[0277] Example Compound 27 was made followed by the similar procedure described for Example 7: "H NMR (300
MHz, DMSO-dg) 6 8.23 (s, 1H), 7.42 (dd, J = 8.0, 6.0 Hz, 2H), 7.17 (dd, J = 9.0, 9.0 Hz, 2H), 6.62 (s, 1H), 6.32 (s, 1H),
5.40 (s, 4H), 2.33 (s, 3H), 2.16 (s, 3H); ESI m/z 337 [M + H]*.

[0278] To a solution of Example Compound 27 (35 mg, 0.10 mmol) in methylene chloride (5 mL), was added a 37%
solution of formaldehyde in water (8.5 uL) and acetic acid (1 drop). The solution was stirred for 45 min, sodium triace-
toxyborohydride (66 mg, 0.31 mmol) was added and 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 ace-
tate/methylene 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: "H NMR (500 MHz, DMSO-dg) & 8.22 (s, 1H), 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, 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: 'H NMR (500 MHz,
DMSO-dg) 5 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 miz 365 [M + H]*.

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

[0279]
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. N i
37 Example 30

[0280] Step 1: To a suspension of 3-amino-5-bromo-2-nitropyridine (54, 780 mg, 3.58 mmol) and potassium carbonate
(2.28 g, 16.5 mmol) in dry acetonitrile (50 mL) was added 1-(bromoethyl)benzene (1.22 g, 6.60 mmol). The mixture was
heated to 80 °C for 48 h then water (20 mL) and ethyl acetate (20 mL) 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
Na,SO,, filtered and concentrated. The residue was purified by chromatography (silica gel, 0-40% ethyl acetate in
hexanes) to afford 55 (219 mg, 19%) as a yellow solid: 'H NMR (500 MHz, CDCl5) § 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 = 6.5 Hz, 1H), 1.67 (d, J = 7.0 Hz, 3H).

[0281] Step 2: To a mixture of 55 (261 mg, 0.81 mmol) and 3 (217 mg, 0.97 mmol) in 1,4-dioxane (7 mL) and water
(1.5 mL) was added potassium carbonate (224 mg, 1.62 mmol) and tetrakis(triphenylphosphine)palladium(0) (47 mg,
0.04 mmol). The reaction was stirred and heated at 90 °C for 17 h. The reaction mixture was diluted with methanol (20
mL) and silica gel (15 g) was added. The suspension was concentrated to dryness and the resulting powder was loaded
onto silica gel and eluted with 0-50% ethyl acetate in hexanes. The clean product was concentrated to give 56 (226 mg,
82%) as a yellow solid: 'TH NMR (500 MHz, CDCl;) 5 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, 3H), 1.94 (s, 3H), 1.71 (d, J = 7.0 Hz, 3H).

[0282] Step 3: To a solution of 56 (226 mg, 0.67 mmol) in THF (20 ml) was added a solution of sodium dithionite (698
mg, 4.01 mmol) in water (20 mL) dropwise over 5 min. The solution was stirred at room temperature for 16 h and the
solvents were 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. HCl 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. NaHCO3 solution (20 mL). Silica gel was added (10 g) and the suspension was
concentrated to dryness. The resulting powder was loaded onto silica gel and eluted with 0-70% ethyl acetate in hexanes.
The clean product was concentrated to give 57 (96 mg, 47%) as a beige solid: 'H NMR (500 MHz, CDCly) § 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 (s, 3H), 1.58 (d, J = 6.5 Hz, 3H).

[0283] Step 4: A mixture of 57 (47 mg, 0.15 mmol), trimethylorthoformate (2 mL, 18.3 mmol) and sulfamic acid (1 mg)
were heated in a sealed tube at 100 °C for 30 min. The mixture was cooled, concentrated and loaded onto silica gel and
eluted with 0-20% ethyl acetate in hexanes. The resulting material was purified by reverse phase HPLC on a Polaris
column eluting with 10-90% CH5CN in H,O to afford (Example Compound 30) (19 mg, 39%) as a white solid: '"H NMR
(500 MHz, CD5;0D) 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 (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 + H]*.

Preparation of 4-(1-benzyl-1H-imidazo[4,5-c]pyridin-6-yl]-3,5-dimethylisoxazole ((Reference) Example Com-
pound 31), 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-c]pyridine 5-oxide ((Reference) Example 32)
and 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1 H-imidazo[4,5-c]pyridin-4-amine ((Reference) Example Compound
33)

[0284]
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Exampie 33

[0285] Step 1: To a solution of 58 (1.00 g, 5.76 mmol) in 1,4-dioxane (40 mL) and water (4 mL) was added 3,5-
dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (1.93 g, 8.64 mmol), potassium carbonate (1.59 g,
11.5 mmol), and tetrakis(triphenylphosphine)palladium(0) (333 mg, 0.288 mmol). The reaction mixture was purged with
nitrogen and heated at 90 °C overnight. The reaction mixture was cooled to room temperature, concentrated and purified
by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to afford 59 (1.42 g, >99%) as a yellow solid: 'TH NMR
(300 MHz, CDClI5) 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]*.
[0286] Step 2: A mixture of 59 (710 mg, 3.03 mmol), benzyl bromide (778 mg, 4.55 mmol), and potassium carbonate
(836 mg, 6.06 mmol) in acetonitrile (30 mL) was heated in sealed tube at 90 °C overnight. The reaction mixture was
cooled to room temperature, concentrated and purified by chromatography (silica gel, 0-30% ethyl acetate in hexanes)
to afford 60 (303 mg, 30%) as a brown solid: '"H NMR (500 MHz, CDCl5) § 9.26 (s, 1H), 8.68 (s, 1H), 7.50-7.10 (m, 5H),
6.50 (s, 'H), 4.65 (d, J = 4.1 Hz, 2H), 2.39 (s, 3H), 2.19 (s, 3H); ESI miz 325 [M + H]*.

[0287] Step 3: To a solution of 60 (300 mg, 0.926 mmol) in tetrahydrofuran (10 mL) was added sodium dithionite (967
mg, 5.56 mmol) in water (10 mL). The reaction mixture was stirred at room temperature overnight and concentrated
under vacuum. The residue was suspended in MeOH and the solid was filtered, washed with MeOH, and the filtrate
concentrated under vacuum. To the residue was added 2N HCI and heated to just boiling, cooled to room temperature
and concentrated under vacuum. The residue was dissolved in MeOH and basified with 10% NaHCOs, concentrated
and purified by chromatography (silica gel, 0-20% methanol in ethyl acetate) to afford 61 (150 mg, 55%) as a gray solid:
TH NMR (500 MHz, CDCl5) § 7.99 (s, 1H), 7.40-7.28 (m, 5H), 6.39 (s, 1H), 4.64 (s, 1H), 4.43 (d, J = 5.4 Hz, 2H), 3.15
(s, 2H), 2.33 (s, 3H), 2.21 (s, 3H); ESI m/z 295 [M + H]*.

[0288] Step 4: To a solution of 61 (150 mg, 0.51 mmol) in ethanol (5 mL) was added trimethylorthoformate (81 mg,
0.77 mmol) and sulfamic acid (1 mg, 0.01 mmol). The reaction was heated in a sealed tube at 90 °C 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: TH NMR (500 MHz, CD50D) § 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 + H]*.

[0289] Step 5: To a mixture of Example Compound 31 (100 mg, 0.329 mmol) in dichloromethane (5 mL) was added
3-chloroperoxybenzoic acid (264 mg, 77 % with water, 1.18 mmol). The mixture was stirred at room temperature overnight,
concentrated and purified by chromatography (silica gel, 0-20% methanol in ethyl acetate) to afford Example Compound
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32 (127 mg, >99%) as an off-white solid: TH NMR (500 MHz, CD;0D) §8.92 (s, 1H), 8.61 (s, 1H), 7.67 (s, 1H), 7.45-7.25
(m, 5H), 6.57 (s, 2H), 2.28 (s, 3H), 2.17 (s, 3H); ESI miz 321 [M + H]*.

[0290] Step 6: To a mixture of phosphorus oxybromide (268 mg, 0.938 mmol) in DMF (2 mL) was added Example
32 (100 mg, 0.313 mmol) in DMF (6 mL). The mixture was stirred at room temperature for 10 min and heated at 100 °C
for 1h. 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 gel, 0-100% ethyl
acetate in hexanes) to afford 62 (30 mg, 25%) as an off-white solid: TH NMR (500 MHz, CDCl,) § 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]*.

[0291] Step 7: To a solution of 62 (30 mg, 0.078 mmol) in toluene (10 mL) under nitrogen atmosphere was added
tert-butyl carbamate (27 mg, 0.23 mmol), cesium carbonate (51 mg, 0.16 mmol), 2-dicyclol)exylphosphino-2’,4’,6'-tri-
isopropyl-1,1’-biphenyl (6 mg, 0.01 mmol) and tris(dibenzylideneacetone) dipalladium(0) (7 mg, 0.008 mmol). The re-
action mixture was heated at 90 "C overnight, cooled to room temperature, and purified by chromatography (silica gel,
0-20% methanol in ethyl acetate). It was further purified by reverse phase HPLC on a Polaris column eluting with 10-90%
CH4CN in H,0 to give Example Compound 33 (10 mg, 40%) as an off-white solid: TH NMR (500 MHz, CD30D) & 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%, tg = 10.1 min; ESI m/z
320 [M + H]*.

Preparation of 4-(1-benzyl-3-bromo-1H-pyrrolo[3,2-b]pyridin-6-yl]-3,5-dimethylisoxazole ((Reference) Example
Compound 34)

[0292]

HyC
\B ~
Br o 4§6
S Hy
Pd(PPhy), Na,CO5’
14 djoXane: 1,00 90 ' 16 h

NBS' DMF- 0 C' 2h

7 "z
2\_
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_N
- o)
BNCI K,COy CH,CN» DMFr | X
70°C’ 16h g N A =
B
Example 34

[0293] Step 1: To a solution of 46 (1.0 g, 5.08 mmol) in 1,4-dioxane (50 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (1.47 g, 6.6 mmol), sodium carbonate (1.10 g in 8 mL H,0O, 10.2 mmol)
and tetrakis(triphenylphosphine)palladium(0) (587 mg, 0.51 mmol). The reaction mixture was purged with nitrogen and
heated at 90 °C for 16 h. The mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification
by chromatography (silica gel, 0-50% ethyl acetate/dichloromethane) afforded 63 (850 mg, 79%) as a yellow solid: TH
NMR (300 MHz, DMSO-dg) 5 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).

[0294] Step 2/3: To a solution of 63 (500 mg, 2.35 mmol) in DMF (10 mL) at 0 °C was added NBS (500 mg, 2.82
mmol). The reaction mixture was stirred at 0 °C for 2 h. The mixture was diluted with methylene chloride (50 mL) and
washed with brine (20 mL). The organic layer was dried over sodium sulfate, filtered and concentrated. The crude 64
was carried forward. To a solution of 64 (300 mg, 1.03 mmol) in DMF (1 mL) and CH,CN (10 mL) was added potassium
carbonate (283 mg, 2.06 mmol) and benzyl chloride (130 mg, 1.03 mmol). The reaction was stirred at 70 °C for 16 h.
The mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification by chromatography silica
gel, 0-50% ethyl acetate/dichloromethane) afforded Example Compound 34 (200 mg, 51%) as an off-white solid: H
NMR (500 MHz, CD5;0D) § 8.33 (d, J = 1.5 Hz, 1H), 7.86 (s, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.34-7.24 (m, 5H), 5.48 (s,
2H), 2.35 (s, 3H), 2.17 (s, 3H); ESI MS m/z 382 [M + H]*.

67



10

15

20

25

30

35

40

45

55

EP 3 010 503 B1

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl]-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde ((Reference)
Example Compound 35)

[0295]

H,C
B a -
H o g X B o ‘§é N X X b
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= -\ P - \ N7
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65 66
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Example 35

[0296] Step 1: To a mixture of 46 (300 mg, 1.5 mmol) and hexamethylenetetramine (0.32 g, 2.25 mmol) was added
AcOH (2 mL). The reaction mixture was stirred at 120 °C for 6 h and was quenched with H,O (5 mL). The precipitate
was collected by filtration to afford 65 (190 mg, 56%) as a yellow solid: 'H NMR (300 MHz, DMSO-dg) § 12.4 (s, 1H),
10.1 (s, 1H), 8.58 (d, J = 2.1 Hz, 1H), 8.47 (s, 1H), 8.18 (d, J = 2.1 Hz, 1H).

[0297] Step 2: To a solution of 65 (190 mg, 0.84 mmol) in 1,4-dioxane (5 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (245 mg, 1.09 mmol), sodium carbonate (178 mgin 1 mL H,O, 1.68 mmol)
and tetrakis(triphenylphosphine)palladium(0) (97 mg, 0.08 mmol). The reaction mixture was purged with nitrogen and
heated at 90 °C for 16 h. The mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification
by chromatography (silica gel, 0-50% ethyl acetate/dichloromethane) afforded 66 (135 mg, 67%) as an off-white solid:
TH NMR (300 MHz, DMSO-dg) 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, J
=1.8 Hz, 1H), 2.44 (s, 3H), 2.26 (s, 3H); ESI MS m/z 242 [M + H]*.

[0298] Step 3: To a solution of 66 (92 mg, 0.38 mmol) in DMF (0.5 mL) and CH;CN (5 mL) was added potassium
carbonate (105 mg, 0.76 mmol) and benzyl chloride (58 mg, 0.46 mmol). The reaction was stirred at 70 °C for 16 h. The
reaction mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification by chromatography
(silica gel, 0-50% ethyl acetate/dichloromethane) afforded Example Compound 35 (72 mg, 57%) as an off-white solid:
TH NMR (300 MHz, DMSO-dg) § 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/z 332 [M + H]*.

Preparation of 1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-yl)-N,N-dimethylmethan-
amine ((Reference) Example Compound 72)

N 0)
=0 dimethy]amjne | /N
XN - N
\ | - \ | —
N7 NaBH(OAC),;” CH,Cl, N N
N
/

[0299]

O/
Example 35 Exampje 72

[0300] A solution of Example Compound 35 (54 mg, 0.16 mmol), dimethylamine (0.25 mL, 2M in THF, 0.49 mmol)
and NaBH(OAc); (104 mg, 0.49 mmol) in CH,ClI, (3 mL) was stirred at room temperature for 16 h. The reaction mixture
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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: TH NMR (300 MHz,
CDCl3) 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 1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-yl)ethanone ((Reference) Ex-
ample Compound 36)

[0301]
=N N
H - e} e
§ b AcCl: A1c13 N X BNCT K,CO, NS
X 8 » . L -
\ N/ CHCL T 6h CH,CN' DMF: 70 °C
67

Example 36

[0302] Step 1: To a suspension of AICI; (313 mg, 2.35 mmol) in CH,Cl, (20 mL) was added 63 (100 mg, 0.47 mmol)
and AcClI (184 mg, 2.35 mmol). 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 Na,CO3. The mixture was filtered through a layer of Celite
and the filtrate was concentrated. Purification by chromatography (silica gel, 0-10% methanol/dichloromethane) afforded
67 (82 mg, 68%) as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 12.8 (s, 1H), 8.67 (s, 1H), 8.57 (s, 1H), 8.21 (s,
1H), 2.71 (s, 3H), 2.45 (s, 3H), 2.26 (s, 3H); ESI MS m/z 256 [M + H]*.

[0303] Step 2: To a solution of 67 (62 mg, 0.24 mmol) in DMF (0.5 mL) and CH,;CN (5 mL) was added potassium
carbonate (67 mg, 0.48 mmol) and benzyl chloride (37 mg, 0.29 mmol). The reaction was stirred at 70 °C for 16 h. The
reaction mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification by chromatography
(silica gel, 0-50% ethyl acetate/dichloromethane) afforded Example Compound 36 (30 mg, 36%) as an off-white solid:
TH NMR (300 MHz, CDCl53) § 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 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl formate ((Reference) Exam-
ple Compound 37)

[0304]

POCLy DMF* 100 °C> 2 h

Y

Example 56 Example 37

[0305] Step 1: A solution of Example Compound 56 (165 mg, 0.52 mmol) in DMF (2 mL) was added POCI; (159
mg, 1.03 mmol). The reaction mixture was heated at 100 °C for 2 h and concentrated. The residue was dissolved in
CH,CI, (100 mL), washed with saturated NaHCO3; (2 X 20 mL) and brine (20 mL). The organic layer was dried over
sodium sulfate, filtered and concentrated. Purification by chromatography (silica gel, 0-50% ethyl acetate/dichlorometh-
ane) afforded Example Compound 37 (81 mg, 45%) as a yellow solid: TH NMR (300 MHz, CDCl5) § 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); ESIMS m/z 348 [M + H]*.
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Preparation of 4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzamide (Ex-
ample Compound 38)

NC 9
/N\O NaQH’ H,O HZN)\Q\\' N
i\] =~ 5 ~ o
X EtOH> 85 C SN =
— |
N _<\N N/

Example 70 Example 38

[0306]

[0307] Toasolution of Example Compound 70 (100 mg, 0.29 mmol) in ethanol (3 mL)was added 2N sodium hydroxide
in water (1.46 mL, 2.9 mmol). The mixture was heated to 85 °C for 20 min, then cooled to room temperature, and
neutralized with 2 mL of acetic acid. The mixture was basified (pH 8) with solid sodium carbonate, diluted in methylene
chloride (100 mL), washed with brine (20 mL), and dried over anhydrous sodium sulfate. After filtration, the filirate was
concentrated in vacuo and purified by chromatography (silica gel, 0-20% methanol/methylene chloride) to afford Example
Compound 38 as a white solid (71 mg, 68%): 'H NMR (300 MHz, DMSO-dj) § 8.35 (d, J = 1.8 Hz, 1H), 7.99 (d, J = 2.1
Hz, 1H), 7.94 (br s, 1H), 7.83 (d, J = 8.4 Hz, 2H), 7.37 (br s, 1H), 7.27 (d, J = 8.4 Hz, 2H), 5.61 (s, 2H), 2.60 (s, 3H),
2.39 (s, 3H), 2.21 (s, 3H); ESI m/z 362 [M + HI*.

Preparation of 4-(1-benzyl-3-nitro-1H-pyrrolo[3,2-b]pyridin-6-yl]-3,5-dimethylisoxazole ((Reference) Example
Compound 39)

[0308]
N =N
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Example 39

[0309] Step 1: To a solution of 63 (100 mg, 0.47 mmol) in H,SO, (0.5 mL) at 0 °C was added HNO4 (35 mg, 0.47
mmol). The reaction mixture was stirred at 0 °C for 1 h. The reaction mixture was diluted with H,O (10 mL) and adjusted
to neutral pH with 6N NaOH solution. The solution was extracted with CH,Cl, (30 mL). The organic layer was dried,
filtered and concentrated. Purification by chromatography (silica gel, 0-10% methanol/dichloromethane) afforded 68 (82
mg, 68%) as a yellow solid: "H NMR (300 MHz, DMSO-dg) § 12.9 (s, 1H), 8.85 (s, 1H), 8.58 (d, J = 2.1 Hz, 1H), 7.95
(d, J= 1.8 Hz, 1H), 2.45 (s, 3H), 2.26 (s, 3H); ESI MS m/z 259 [M + H]*.

[0310] Step 2: To a solution of 68 (82 mg, 0.32 mmol) in DMF (0.5 mL) and CH,;CN (5 mL) was added potassium
carbonate (88 mg, 0.64 mmol) and benzyl chloride (44 mg, 0.35 mmol). The reaction was stirred at 70 °C for 16 h. The
reaction mixture was filtered through a layer of Celite and the filtrate was concentrated. Purification by chromatography
(silica gel, 0-50% ethyl acetate/dichloromethane) afforded Example Compound 39 (68 mg, 61%) as an off-white solid:
TH NMR (300 MHz, CDCl3) § 8.74 (s, 1H), 8.47 (s, 1H), 7.56 (s, 1H), 7.45-7.42 (m, 3H), 7.27-7.26 (m, 2H), 5.47 (s, 2H),
2.35 (s, 3H), 2.17 (s, 3H); ESI MS m/z 349 [M + H]J*.
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Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-ethoxy-1H-benzo[d]imidazol-4-amine ((Reference) Ex-
ample Compound 17)

[0311]
H
3C 0
t >
HN ’ /N C(OE N BnCr K,CO, H,C N
) —_— b
g, 100°C CH,CN/DMF O_<\N + —</N
H)N g 3 H, o/
37 0 ( :;
70 7
HC H,C _N
" BOONH, Pd,(dba), Xaniphos L0 UTEACHCL, P
- O_<N - > o]
s, ) gjoxane N af] \ H
5,00, di o/ H, 2 NaHCO, e/ 5
HBoc NH,
72 Example 17

[0312] Step 1: A mixture of 37 (200 mg, 0.709 mmol) in tetraethoxymethane (340 mg, 1.77 mmol) was heated at 100
°C for 4 h. The reaction mixture was cooled to room temperature, concentrated and purified by chromatography (silica
gel, 0-50% ethyl acetate in hexanes) to afford 69 (177 mg, 74%) as a yellow solid: "H NMR (500 MHz, CD;0D) §
7.30-7.15 (m, 2H), 4.57 (q, J = 7.0 Hz, 2H), 2.39 (s, 3H), 2.23 (s, 3H), 1.47 (t, J = 7.0 Hz, 3H); ESI m/z 336 [M + H]*.
[0313] Step 2: To a solution of 69 (250 mg, 0.74 mmol) in CH;CN (8 mL) and DMF (2 mL) was added K,CO5 (155
mg, 0.82 mmol) and benzyl chloride (104 mg, 0.82 mmol). The reaction was heated at 60 °C for 16 h. The mixture was
diluted with ethyl acetate (100 mL), filtered and concentrated. The residue was purified by chromatography (silica gel,
0-30% EtOAc/hexanes) to afford 70 (200 mg, 63%) as an off-white solid and 71 (87 mg, 27%) as a colorless oil: 70: TH
NMR (300 MHz, CDCls) 8 7.34-7.29 (m, 3H), 7.21-7.18 (m, 3H), 6.77 (d, J = 1.5 Hz, 1H), 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: "TH NMR (300 MHz, CDCl5) § 7.37 (d, J = 1.5 Hz, 1H),
7.34-7.28 (m, 3H), 7.18 (d, J = 7.5 Hz, 2H), 7.12 (d, J = 1.5 Hz, 1H), 5.60 (s, 2H), 4.63 (q, J = 7.0 Hz, 2H), 2.41 (s, 3H),
2.28 (s, 3H), 1.45 (t, J= 7.0 Hz, 3H).

[0314] Step 3: A mixture of 70 (100 mg, 0.235 mmol), BocNH, (82 mg, 0.705 mmol), Xantphos (28 mg, 0.048 mmol),
Pd,(dba); (22 mg, 0.024 mmol) and Cs,CO5 (268 mg, 0.823 mmol) in 1,4-dioxane (8 mL) was purged with nitrogen and
heated at 100 °C for 18 h. The mixture was diluted with methylene chloride (200 mL) and filtered. The filtrate was
concentrated and purified by chromatography (silica gel, 0-30% EtOAc/hexanes) to afford 72 (90 mg, 83%) as an off-
white solid: TH NMR (300 MHz, CDCl5) § 7.74 (br s, 1H), 7.41 (s, 1H), 7.32-7.29 (m, 3H), 7.22-7.19 (m, 2H), 6.51 (d, J
=1.5Hz, 1H), 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).
[0315] Step 4: A solution of 72 (90 mg, 0.195 mmol) in TFA (1 mL) and CH,Cl, (2 mL) was stirred at rt for 1 h. The
mixture was concentrated, the residue was dissolved in ethyl acetate (100 mL) and washed with saturated NaHCO (50
mL X 2). The organic layer was dried over sodium sulfate, filtered and concentrated. Purification by chromatography
(silica gel, 40-100% EtOAc/hexanes) afforded Example Compound 17 (51 mg, 72%) as an off-white solid: 'TH NMR
(300 MHz, CDCl3) 6 7.35-7.20 (m, 5H), 6.33 (d, J = 1.5 Hz, 1H), 6.30 (d, J = 1.5 Hz, 1H), 5.13 (s, 2H), 4.68 (9, 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); ESI m/z 363 [M + H]*.

Preparation of 4-(1-benzyl-2-ethoxy-1H-imidazo[4,5-b]pyridin-6-yl]-3,5-dimethylisoxazole (Example Compound
59)

[0316]

N C(OEYy, /Nb

i N
SN H,NSO.H> 100 C A
| » 0— |l
—/  N-\N7?

28 EXmapje 59
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[0317] To a mixture of 28 (50 mg, 0.17 mmol) and tetraethyl orthocarbonate (131 mg, 0.68 mmol) was added sulfamic
acid (3 mg, 0.034 mmol). The mixture was then heated to 100 °C for 8 h, then diluted with ethyl acetate (30 mL), 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 solid: '"H NMR (300 MHz, DMSO-dg) § 7.75 (d, J = 1.2 Hz, 1H), 7.38-7.22 (m, 5H), 7.18 (d, J = 1.5 Hz, 1H),
4.99 (s, 2H), 4.34 (q, J = 7.2 Hz, 2H), 2.37 (s, 3H), 2.18 (s, 3H), 1.42 (t, J = 7.2 Hz, 3H); ESI m/z 349 [M + H]*.

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1 H-benzo[d]imidazole-4-carbonitrile (Reference
Example Compound 85)

[0318]
HC H:C o
©\/§ D CH,C(OEY), H,NSO,H Do
H, BIOH: 120 °C HC— H;
H,N N
N N
73 Example 85

[0319] Compound 73 was prepared by following the method for General Procedure J steps 1 to 3 starting with 2-
amino-5-bromobenzonitrile. Using the procedure used for General Procedure D step 3 on compound 73 (30 mg, 0.09
mmol) afforded Example Compound 85 (10 mg, 31%) as an off-white solid: 'H NMR (500 MHz, CD;0D) § 7.63 (d, J
= 1.5 Hz, 1H), 7.60 (d, J = 1.5 Hz, 1H), 7.38-7.27 (m, 3H), 7.19-7.14 (m, 2H), 5.57 (s, 2H), 2.69 (s, 3H), 2.32 (s, 3H),
2.16 (s, 3H); ESI m/z 343 [M + HJ*.

General Procedure 0:

Preparation of N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl]-2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide
((Reference) Example Compound 111)

[0320]
0
ACZO’ i Pr,NEL X
0
N H;
T u
HN_  CH,
Example 16 Example 111

[0321] A solution of Example Compound 16 (34 mg, 0.10 mmol), acetic anhydride (12 mg, 0.12 mmol) and i-Pr,NEt
(26 mg, 0.20 mmol) in THF (3 mL) was stirred at rt for 16 h. The mixture was concentrated, and the residue was purified
by chromatography (silica gel, 0-5% methanol/EtOAc) to afford Example Compound 111 (28 mg, 74%) as a white solid:
TH NMR (300 MHz, DMSO-dg) § 10.78 (s, 1H), 9.85 (s, 1H), 7.60-7.46 (m, 5H), 7.28 (d, J = 1.2 Hz, 1H), 7.06 (d, J = 1.2
Hz, 1H), 5.22 (s, 2H), 2.51 (s, 3H), 2.33 (s, 3H), 2.27 (s, 3H); ESI m/z 377 [M + H]*.
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General Procedure P:

Preparation of 6-(3,5-dimethylisoxazol-4-yl)-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2(3H)-one ((Refer-
ence) Example Compound 110) and 4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1 H-benzo[d]imida-
zol-2(3H)-one ((Reference) Example Compound 115)

[0322]
H,C
NN CH H,C
Br ~ 0 b CDT 80 c
H, sz dbayy XPhos | 1 4~ djoxane
H,N {BUOK: tojuene: 90 °C
NO, NO
30 e Example 110 Example 115

[0323] Step 1: To a solution of 30 (1.00 g, 3.21 mmol) in toluene (70 mL) under nitrogen atmosphere was added
benzyl amine (1.94 g, 16.0 mmol), potassium tert-butoxide (539 mg, 4.82 mmol), 2-dicyclohexylphosphino-2',4’,6'-tri-i-
propyl-1,1’-biphenyl (229 mg, 0.482 mmol), and tris(dibenzylideneacetone) dipalladium(0) (293 mg, 0.321 mmol). The
reaction mixture was heated at 90 °C overnight, cooled to room temperature, and purified by chromatography (silica gel,
0-50% ethyl acetate in hexanes) to afford 74 (700 mg, 62%) as a red-brown solid: 'H NMR (500 MHz, CDCl5) § 7.50
(d, J=1.8 Hz, 1H), 7.70-7.22 (m, 5H), 6.41 (d, J = 1.6 Hz, 1H), 6.07 (s, 2H), 4.48 (q, J = 3.5 Hz, 1H), 3.65 (s, 1H), 2.05
(s, 3H), 1.90 (s, 3H), 1.62 (d, J = 6.6 Hz, 3H); ESI m/z 353 [M + H]*.

[0324] Step 2: To a mixture of 74 (600 mg, 1.70 mmol) in 1,4-dioxane (40 mL) was added 1,1’-carbonyldiimidazole
(2.76 mg, 17.0 mmol) and DMAP (a crystal). The reaction was heated in a sealed tube at 120 °C for 2 days. The mixture
was concentrated and purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to give Example Com-
pound 110 (420 mg, 65%) as an orange solid: "H NMR (500 MHz, CD;0D) § 7.75 (d, J = 1.3 Hz, 1H), 7.44 (d, J= 7.7
Hz, 2H), 7.38 (t, J = 7.7 Hz, 2H), 7.31 (t, J = 7.7 Hz, 1H), 6.88 (d, J = 1.3 Hz, 1H), 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 - H]*.

[0325] Step 3: To a solution of Example Compound 110 (100 mg, 0.265 mmol) in tetrahydrofuran (10 mL) was added
sodium dithionite (276 mg, 1.59 mmol) in water (10 mL). The reaction mixture was stirred at room temperature overnight
and concentrated under vacuum. The residue was added 2N HCI and heated to just boiling, cooled to room temperature,
and concentrated in vacuum. The residue was dissolved in MeOH and basified by conc. NH,OH, concentrated, and
purified by chromatography (silica gel, 0-100% hexanes/ethyl acetate). It was further purified by reverse phase HPLC
on a Polaris C4g column eluted with 10-90% CH3CN in H,0 to give Example Compound 115 (49 mg, 53%) as an off-
white solid: '"H NMR (500 MHz, CD50D) § 7.42-7.32 (m, 4H), 7.26 (t, J = 6.9 Hz, 1H), 6.35 (s, 1H), 5.94 (s, 1H), 5.78
(9, J=7.2 Hz, 1H), 2.17 (s, 3H), 2.00 (s, 3H), 1.86 (d, J = 7.2 Hz, 3H); ESI m/z 349 [M + H]*.

General Procedure Q:

Preparation of 4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine (Example
Compound 114)

[0326]
“ x {\,’ "\_‘\k
A G0 LPOCKL, 110°C, Sh /,_j_\
O 4\} . morpholine SNl

EHF, 70 °C, 3h

Example 114

Exsmple 10

[0327] A mixture of Example Compound 10 (90 mg, 0.28 mmol) and phosphorus (V) oxychloride (1 mL) was heated
to 110 °C for 5 h, then cooled to room temperature. The mixture was concentrated, dissolved with methylene 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 morpholine in tetrahydrofuran (5.6
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mL, 11.2 mmol) and the mixture was heated to 75 °C for 3 h. The reaction mixture was concentrated, and the residue
was purified by chromatography (silica gel, 0-5% methanol/methylene chloride), and then triturated with ethyl acetate/hex-
anes to afford Example Compound 114 (62 mg, 57%) as a white solid: '"H NMR (500 MHz, CDCl;) § 8.24 (d, J = 2.0
Hz, 1H), 7.41-7.34 (m, 3H), 7.15 (d, J = 6.5 Hz, 2H), 7.06 (d, J = 1.0 Hz, 1H), 5.26 (s, 2H), 3.83 (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 1-(3,4-dichlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Exam-
ple Compound 101)

[0328]

Cl
Cl

X
| 14 Dioxane: 100 °C 16h

~

H,N- >N

Rl “QWI%

25 Example 101

[0329] Compound 75 was prepared according to General Procedure D, steps 1-2.

[0330] To a solution of 75 (218 mg, 0.60 mmol) in 1,4-dioxane (5 mL) was added 1,1’-carbonyldiimidazole (117 mg,
0.72 mmol), and the mixture was heated to 100 °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: "H NMR (500 MHz, DMSO-dg) § 11.83 (s, 1H), 7.92 (d, J = 1.5 Hz, 1H), 7.73 (d, J= 2.0
Hz, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 2.0 Hz, 1H), 7.35 (dd, J = 8.5, 2.0 Hz, 1H), 5.05 (s, 2H), 2.37 (s, 3H), 2.19
(s, 3H); ESI m/z 389 [M + HJ*.

General Procedure S:

Preparation of (S)-3,5-dimethyl-4-(2-methyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-6-yl)isoxazole ((Ref-
erence) Example Compound 125) and (S)-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1-(1-phenylethyl)-1H-ben-
zo[d]imidazol-4-amine ((Reference) Example Compound 143)

[0331]
o N
= Na,S,0,
HY - ko) 29204
5N HCI' EtOH THF HZO
H,N
NO,
76 Exampje 125 Exampje 143

[0332] Compound 76 was prepared by following the method of Genera! Procedure P step 1 starting with (S)-1-phe-
nylethanamine.

[0333] Step 1: Using the procedure used in General Procedure F step 1 starting with compound 76 (140 mg, 0.40
mmol) afforded Example Compound 125 (108 mg, 72%) as a yellow solid: 3H NMR (300 MHz, DMSO-dg) 5 7.87 (d, J
= 1.5 Hz, 1H), 7.42-7.30 (m, 6H), 6.11 (q, J = 7.2 Hz, 1H), 2.74 (s, 3H), 2.23 (s, 3H), 2.04 (s, 3H), 1.94 (d, J = 6.9 Hz,
3H); ESI MS m/z 377 [M + H]*.

[0334] Step 2: Using the procedure used in General Procedure P step 3 starting with compound Example Compound
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125 (80 mg, 0.21 mmol) afforded Example Compound 143 (53 mg, 72%) as an off-white solid: TH NMR (300 MHz,
DMSO-dg) 8 7.39-7.26 (m, 5H), 6.23 (d, J = 1.5 Hz, 1H), 6.14 (d, J = 1.2 Hz, 1H), 5.86 (q, J = 7.2 Hz, 1H), 5.26 (s, 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]*.

General Procedure T:

Preparation of 4-(1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example
Compound 236)

[0335]

P \{‘4&“ — \:‘::I? 3
. \.;it,- ‘;‘} «*}-',\- /i‘
1, POCH, 118 °C {‘5«”\{?# »“ xE - zk'
- . e ,l - ’Q . \i"Q\ ';'::": \
O 2. pyridine3-of, K,C0, K7y
DME, 100 °C
Example 16 Example 236

[0336] A mixture of Example Compound 10 (100 mg, 0.31 mmol) and phosphorus (V) oxychloride (1 mL) was heated
to 110 °C for 5 h, then cooled to room temperature. The mixture was concentrated, dissolved with methylene 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 N,N-dimethylformamide (2.5 mL), 3-hydroxypyridine
(109 mg, 1.15 mmol) and potassium carbonate (175 mg, 1.27 mmol) were added. The mixture was heated to 100 °C
for 16 h, then diluted with ethyl acetate (75 mL), washed with brine (2 X 25 mL), dried over sodium sulfate, filtered and
concentrated. The residue was purified by chromatography (silica gel, 0-10% methanol/methylene chloride) to afford
Example Compound 236 (58 mg, 47%) as a light brown solid: TH NMR (300 MHz, DMSO-dg) § 8.74 (d, J = 2.7 Hz,
1H), 8.57 (dd, J = 4.5, 0.9 Hz, 1H), 8.27 (d, J = 1.8 Hz, 1H), 8.02-7.98 (m, 2H), 7.59 (dd, J = 8.4, 4.5 Hz, 1H), 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]*.

Preparation of 6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1-(1-phenylethyl)-1H-benzo[d]imidazol-2-amine
((Reference) Example Compound 127) and 6-(3,5-dimethylisoxazol-4-yl)-N2-ethyl-1-(1-phenylethyl)-1H-ben-

zo[d]imidazole-2,4-diamine ((Reference) Example Compound 134)

[0337]

Q\f Q\{H} e
- I POCly DMF -
\Y

2ENHy THR70°C C_P}N
3

Example 110 Example 127 Example 134

[0338] Step 1: To Example Compound 110 (200 mg, 0.529 mmol) was added phosphorus(V) oxychloride (2 mL,
21.5 mmol) and N,N-dimethylformamide (one drop). The reaction was heated at 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 gel, 0-100% ethyl acetate in hexanes) to give Example Compound 127 (40 mg, 19%) as a
yellow solid: "TH NMR (500 MHz, CD40D) & 7.70 (d, J = 1.5 Hz, 1H), 7.45-7.30 (m, 5H), 6.72 (d, J = 1.5 Hz, 1H), 5.86
(q, J=7.0Hz, 1H), 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 - H]*.

[0339] Step 2: To a solution of Example Compound 127 (35 mg, 0.086 mmol) in tetrahydrofuran (10 mL) was added
sodium dithionite (90 mg, 0.52 mmol) in water (10 mL). The reaction mixture was stirred at room temperature overnight
and concentrated under vacuum. The residue was added 2N HCI and heated to just boiling, cooled to room temperature,
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and concentrated in vacuum. The residue was dissolved in MeOH and basified by conc. NH,OH, concentrated, and
purified by chromatography (silica gel, 0-100% hexanes/ethyl acetate). It was further purified by reverse phase HPLC
on a Polaris C4g column eluting with 10-90% CH3CN in H,O to give Example Compound 134 (15 mg, 47%) as an off-
white solid: "H NMR (500 MHz, CD30D) § 7.40-7.25 (m, 5H), 6.31 (d, J = 1.5 Hz, 1H), 5.92 (d, J = 1.5 Hz, 1H), 5.72 (q,
J=6.9 Hz, 1H), 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 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-4-nitro-1H-benzo[d]imidazol-2(3H)-one ((Refer-

ence) Example Compound 150) and 4-amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-1 H-benzo[d]imida-
zol-2(3H)-one ((Reference) Example Compound 162)

CH,I 1(2(303 Q\\, N32S204 Q\\
RO
3 3

Example 15 Example 150 Example 162

[0340]

[0341] Step 1: A mixture of Example Compound 15 (73 mg, 0.20 mmol), CH;l (85 mg, 0.60 mmol) and K,CO3 (110
mg, 0.8 mmol) in DMF (3 mL) was stirred at rt for 16 h. The reaction mixture was diluted with EtOAc (100 mL) and
washed with brine (3 X 50 mL). The organic layer was dried over sodium sulfate, filtered and concentrated. The residue
was triturated with EtOAc/hexanes to afford Example Compound 150 (65 mg, 86%) as a yellow solid: TH NMR (300
MHz, CDCl,) 5 7.48 (d, J = 1.5 Hz, 1H), 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]*.

[0342] Step 2: To a solution of Example Compound 150 (57 mg, 0.15 mmol) in THF (5 mL) and water (4 mL) was
added Na,S,0, (153 mg, 0.90 mmol). The mixture was stirred at rt for 4 h, 2N HCI (1 mL) was added, the mixture was
heated to reflux for 15 minutes. After cooled to rt, Na,CO5 was added slowly to adjust to pH 9. The mixture was extracted
with CH,Cl, (100 mL), the organic layer was washed with brine (50 mL), filtered, concentrated and purified by chroma-
tography (silica gel, 0-10% methanol/ethyl acetate) to afford Example Compound 162 (60 mg, 72%) as a white solid:
TH NMR (300 MHz, DMSO-dg) § 7.36-7.24 (m, 5H), 6.40 (d, J = 1.5 Hz, 1H), 6.39 (d, J = 1.8 Hz, 1H), 5.08 (s, 2H), 4.99
(s, 2H), 3.62 (s, 3H), 2.29 (s, 3H), 2.12 (s, 3H); ESI m/z 349 [M + H]*. HPLC >99%

Preparation of 4-(1-benzyl-2-methyl-4-(methylsulfonyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole ((Ref-
erence) Example Compound 168)

[0343]

H,C

p

N

e} S0¢ijum megpanesujfinages (Ul
=

1= H, L ploline NaOH DMSO

Exampje 121 Exampje 168

[0344] A mixture of Example Compound 121 (100 mg, 0.25 mmol), sodium methanesulfinate (39 mg, 0.38 mmol),
Cul (56 mg, 0.025 mmol), L-proline (6 mg, 0.05 mmol) and NaOH (2 mg, 0.05 mmol) 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 Na,SO,, 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: TH NMR (300
MHz, CDCl3) & 7.75 (d, J = 1.5 Hz, 1H), 7.37-7.33 (m, 3H), 7.24 (d, J = 1.5 Hz, 1H), 7.11-7.08 (m, 2H), 5.39 (s, 2H),
3.54 (s, 3H), 2.73 (s, 3H), 2.31 (s, 3H), 2.16 (s, 3H); ESI m/z 396 [M + H]*. HPLC 92.3%.
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Preparation of 4-(1-benzyl-2,7-dimethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example Com-
pound 181)

[0345]

_ L0 BuNH,, Pdbay, XPhos
PA{PPhy 3, Ma, Ui ][\ ~BuiiNg, wloens, 90 °C
dioxane/H,0, 83 °C SER

CH,C(OR,

AcH, 126 °C

Example 181

[0346] Step 1: To a solution of 77 (4.4 g, 16.5 mmol) in 1,4-dioxane (100 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (4.4 g, 19.8 mmol), Na,CO5 (2.0 M in H,0, 25 mL, 50.0 mmol) and tet-
rakis(triphenylphosphine)palladium(0) (959 mg, 0.83 mmol). The reaction mixture was purged with nitrogen and heated
at 80 °C for 16 h. The mixture was diluted with EtOAc (100 mL) and washed with brine (50 mL). The organic layer was
dried over Na,SO,, and filtered. The filtrate was concentrated and then purified by chromatography (silica gel, 0-60%
ethyl acetate/hexanes) to afford 78 (2.64 g, 57%) as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 7.71 (s, 1H),
6.32 (s, 2H), 2.22 (s, 3H), 2.08 (s, 3H), 2.02 (s, 3H).

[0347] Step 2: A mixture of 78 (1.3 g, 4.61 mmol), benzylamine (2.51 mL, 23.05 mmol), Xphos (658 mg, 1.38 mmol),
Pd,(dba); (632 mg, 0.69 mmol) and t-BuOK (774 mg, 6.92 mmol) in toluene (50 mL) was purged with nitrogen for 10
minutes and then heated at 90 °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-dg) § 7.38 (s, 1H), 7.31-7.22 (m, 5H), 5.68 (s, 2H), 4.28 (t, J = 7.5 Hz, 1H),
4.01(d, J =7.0 Hz, 2H), 2.14 (s, 3H), 1.93 (s, 3H), 1.74 (s, 3H).

[0348] Step 3: To a solution of 79 (80 mg, 0.26 mmol) 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 NaHCOj (50 mL X 2). The organic layer was dried over Na,SO,, filtered and concentrated. The
residue was purified by chromatography (silica gel, 0-10% MeOH/ethyl acetate) to afford Example Compound 181 (39
mg, 45%) as an off-white solid: TH NMR (300 MHz, CDCl5) § 8.23 (s, 1H), 7.37-7.31 (m, 3H), 6.95-6.92 (m, 2H), 5.58
(s, 2H), 2.64 (s, 3H), 2.23 (s, 3H), 2.22 (s, 3H), 2.06 (s, 3H); ESI m/z 333 [M + H]*.

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-7-methyl-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example
Compound 180)

[0349]

Cbhi

dioxane, 120 °C

H
Example 188
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[0350] A mixture of 79 (31 mg, 0.10 mmol) and CDI (33 mg, 0.2 mmol) in dioxane (3 mL) was heated to 120 °C for 16
h. The mixture was concentrated, the residue was purified by chromatography (silica gel, 50-100% ethyl acetate/hexanes)
to afford Example Compound 180 (10 mg, 30%) as an off-white solid: 'H NMR (300 MHz, DMSO-d;) § 11.89 (s, 1H),
7.74(s,1H),7.38-7.24 (m, 3H), 7.17-7.14 (m, 2H), 5.26 (s, 2H), 2.16 (s, 3H), 2.01 (s, 3H), 1.99 (s, 3H); ESIm/z335[M + H]*.

Preparation of 3,5-dimethyl-4-(2-methyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole (Example
Compound 108)

[0351]

H,CC{OB,

Acgetic Acid, 180 °C

Exampiec 1068

[0352] Step 1: To a suspension of 27 (660 mg, 3.23 mmol) in acetonitrile (33 mL) was added (1-bromoethyl)benzene
(658 mg, 3.55 mmol) and potassium carbonate (893 mg, 6.46 mmol). The mixture was heated to 60 °C for 16 hours,
then cooled, diluted with methylene 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 gel, 0-10% methanol/meth-
ylene chloride) to afford 57 (256 mg, 26%) as white solid: TH NMR (500 MHz, DMSO-dg) § 7.36 (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, 1H), 5.82 (s, 2H), 5.40 (d, J = 5.5 Hz, 1H), 4,51-4.45 (m, 1H),
2.05 (s, 3H), 1.84 (s, 3H), 1.48 (d, J = 7.0 Hz, 3H).

[0353] Step 2: To a solution of 57 (41 mg, 0.13 mmol) in triethylorthoacetate (0.24 mL, 1.33 mmol) was added acetic
acid (20 pL, 0.36 mmol). The mixture was heated to 100 °C for 1 h, then one drop of concentrated HCl was added. The
mixture was heated to 100 °C for 10 min. The 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 gel, 0-3% methanol/methylene chloride) followed
by trituration with methylene chloride/hexanes to afford Example Compound 108 (11 mg, 28%) as white solid: TH NMR
(500 MHz, DMSO-dg) 6 8.27 (d, J = 2.0 Hz, 1H), 7.44 (d, J = 2.0 Hz, 1H), 7.40-7.36 (m, 4H), 7.33-7.30 (m, 1H), 6.01 (q,
J=7.0Hz, 1H), 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-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example
Compound 112) and 6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2-amine
(Example Compound 113)

[0354]

H

Example 112 Example 113

[0355] Step 1: To a suspension of 57 (250 mg, 0.81 mmol) in 1,4-dioxane (6 mL), was added 1,1-carbonyldiimidazole
(158 mg, 0.97 mmol). The mixture was purged with nitrogen for 5 min, and then heated to 100 °C for 16 h. The mixture
was diluted with methylene chloride (100 mL), filtered and concentrated. The residue was purified by chromatography
(silica gel, 0-5% methanol/methylene chloride) then triturated with methylene chloride/hexanes to afford Example Com-
pound 112 (258 mg, 95%) as off-white solid: "H NMR (500 MHz, DMSO-dg) & 11.78 (s, 1H), 7.87 (d, J = 2.0 Hz, 1H),
744 (d, J=7.5Hz, 2H), 7.36 (t, J = 7.5 Hz, 2H), 7.29 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 2.0 Hz, 1H), 5.72 (q, J = 7.0 Hz,
1H), 2.26 (s, 3H), 2.06 (s, 3H), 1.84 (d, J = 7.0 Hz, 3H); ESI m/z 335 [M + HJ*.

[0356] Step 2: A mixture of Example Compound 112 (100 mg, 0.30 mmol) and phosphorus (V) oxychloride (1 mL)
was heated to 110 °C for 5 h, and cooled to room temperature. The reaction mixture was concentrated, diluted with
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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 ethylamine in
tetrahydrofuran (6.0 mL, 12.0 mmol) and the mixture was heated to 75 °C for 7 h. The reaction mixture was concentrated,
and the residue was purified by chromatography (silica gel, 0-5% methanol/methylene chloride), then triturated with
ethyl acetate/hexanes to afford Example Compound 113 (52 mg, 49%) as a white solid: TH NMR (500 MHz, DMSO-
dg) 3 7.90 (d, J = 2.0 Hz, 1H), 7.40-7.28 (m, 6H), 6.81 (d, J = 2.0 Hz, 1H), 5.84 (q, J = 7.0 Hz, 1H), 3.54-3.48 (m, 2H),
2.20 (s, 3H), 1.99 (s, 3H), 1.83 (d, J = 7.0 Hz, 3H), 1.27 (t, J = 7.0 Hz, 3H); ESI m/z 362 [M + H]*.

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

[0357]

Chiralpak AS'H @\(

30% EtOH ih CO, (02% Et,NHy 120 bar O:<N
Enantjomer A Enantjomer B
Example 112 EXample 218 EXample 219

[0358] Example Compound 112 (87 mg) was separated by SFC chiral HPLC (Chiralpak ASH, 30 mm X 250 mm,
mobile phase 30% EtOH in CO, (0.2% Et,NH), 120 bar, flow rate 80 mL/min) to afford Example Compound 218
(Enantiomer A) (41 mg, 46%) and Example Compound 219 (Enantiomer B) (41 mg, 46%) as off-white solids.
[0359] Example Compound 218 (Enantiomer A): "H NMR (500 MHz, DMSO-dg) § 11.77 (s, 1H), 7.87 (d, J = 2.0
Hz, 1H), 7.44 (d, J = 7.5 Hz, 2H), 7.37 (t, /= 7.5 Hz, 2H), 7.29 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 2.0 Hz, 1H), 5.72 (q, J =
7.5 Hz, 1H), 2.26 (s, 3H), 2.06 (s, 3H), 1.84 (d, J = 7.5 Hz, 3H); ESI m/z 335 [M + H]*; HPLC (Chiralcel OD, 4.6 mm X
250 mm, 10% EtOH in heptane, 1 mL/min) >99%, tg = 9.4 min.

[0360] Example Compound 219 (Enantiomer B): 'TH NMR (500 MHz, DMSO-dg) § 11.78 (s, 1H), 7.87 (d, J = 1.5
Hz, 1H), 7.44 (d, J=7.5 Hz, 2H), 7.36 (t, /= 7.5 Hz, 2H), 7.29 (t, J = 7.5 Hz, 1H), 7.08 (d, J = 2.0 Hz, 1H), 5.72 (q, J =
7.5 Hz, 1H), 2.26 (s, 3H), 2.06 (s, 3H), 1.84 (d, J = 7.5 Hz, 3H); ESI m/z 335 [M + H]*; HPLC (Chiralcel OD, 4.6 mm X
250 mm, 10% EtOH in heptane, 1 mL/min) >99%, t; = 10.9 min.

Preparation of 3-benzyl-5-(3,5-dimethylisoxazol-4-yl)-1-ethyl-1H-benzo[d]imidazol-2(3H)-one ((Reference) Ex-
ample Compound 122)

[0361]

<i:>“& B & N
&) Q L,
HZND/ 1°4 Djoxane> 100 °C H Pd PPh3 )a’ 2CO3

14" dloxane H,0° 90 C 16h
CH,CH,I : N
o=<N
CH,CN" K,COy 40 C

80 81
EXﬂmple 122

[0362] Step 1: To a solution of 20 (214 mg, 0.77 mmol) in 1,4-dioxane (5 mL) was added 1,1’-carbonyldiimidazole
(150 mg, 0.93 mmol) and the mixture was heated to 100 °C for 15 h. The mixture was concentrated and purified by
chromatography (silica gel, 0-20% ethyl acetate/hexanes) to afford 80 (142 mg, 61%) as a white solid; '"H NMR (500
MHz, DMSO-dg) 5 11.13 (s, 1H), 7.35-7.25 (m, 6H), 7.12 (dd, J = 8.5, 2.0 Hz, 1H), 6.94 (d, J = 8.0 Hz, 1H), 5.01 (s, 2H).
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[0363] Step 2: To a solution of 80 (100 mg, 0.33 mmol) in 1,4-dioxane (5 mL) was added 3,5-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (110 mg, 0.49 mmol), potassium carbonate (91 mg, 0.66 mmol), and water
(1 mL). The mixture was purged with nitrogen for 10 min, tetrakis(triphenylphosphine)palladium(0) (19 mg, 0.016 mmol)
was added, and the mixture was heated to 90 °C for 16 h. The mixture was diluted with methylene chloride (100 mL),
and washed with brine (30 mL). The organic layer was dried over sodium sulfate, filtered, and concentrated. The residue
was purified by chromatography (silica gel, 0-5% methanol/methylene chloride) then triturated with ethyl acetate/hexanes
to afford 81 (55 mg, 52%) as a white solid: 'TH NMR (300 MHz, DMSO-dg) § 11.07 (s, 1H), 7.40-7.23 (m, 5H), 7.06 (d,
J=8.1Hz, 1H), 7.02 (s, 1H), 6.95 (dd, J= 7.8, 1.5 Hz, 1H), 5.03 (s, 2H), 2.30 (s, 3H), 2.13 (s, 3H); ESI m/z 320 [M + H]*.
[0364] Step 3: To a solution of 81 (36 mg, 0.11 mmol) in acetonitrile (3 mL) was added potassium carbonate (109
mg, 0.79 mmol) and iodoethane (80 mg, 0.56 mmol), then the mixture was heated to 40 °C for 48 h. The mixture was
diluted with methylene chloride (75 mL), and washed with brine (20 mL). The organic layer was dried over sodium sulfate,
filtered, and concentrated. The residue was purified by chromatography (silica gel, 0-20% ethyl acetate/methylene
chloride), then triturated with ethyl acetate/hexanes to afford Example Compound 122 (14 mg, 37%) as a yellow-white
solid: TH NMR (500 MHz, DMSO-dg) § 7.37 (d, J = 7.5 Hz, 2H), 7.33 (t, J = 7.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 1H), 7.26
(t, J=7.0 Hz, 1H), 7.09 (d, J = 1.5 Hz, 1H), 7.03 (dd, J = 8.0, 1.5 Hz, 1H), 5.08 (s, 2H), 3.94 (q, J = 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 1-benzyl-N6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazole-4,6-diamine ((Reference)
Example Compound 142)

[0365]
-0 N-0
!
g ’Y\ O~ 7Y
N Br
Br HZN H Na ,8,0, H
A . 2 1; ~
_—— N\ F—— \Y
, 60 ° Pd,(db3)y XPhos THFH,0 H,0
NO, X,COp CH,CN 60 C . mueng( CS)éO 110 °C |
2 2
33 82 Example 142

[0366] Step 1: To a suspension of 33 (790 mg, 3.09 mmol) in acetonitrile (15 mL) was added benzyl chloride (703
mg, 5.55 mmol) and potassium carbonate (1.07 g, 7.71 mmol). The reaction mixture was heated to 60 °C for 16 h, then
concentrated, and the residue was purified by chromatography (silica gel, 0-30% ethyl acetate/hexanes) to afford 82
(813 mg, 76%) as a yellow solid: 'TH NMR (300 MHz, DMSO-dg) & 8.33 (d, J = 1.8 Hz, 1H), 8.12 (d, J = 1.8 Hz, 1H),
7.39-7.27 (m, 3H), 7.13 (d, J = 6.6 Hz, 2H), 5.62 (s, 2H), 2.60 (s, 3H).

[0367] Step 2: To a solution of 82 (150 mg, 0.43 mmol) in toluene (5 mL) was added 83 (73 mg, 0.65 mmol), cesium
carbonate (282 mg, 0.87 mmol) and XPhos (41 mg, 0.087 mmol). The solution was purged with nitrogen for 5 min, then
tris(dibenzylideneacetone)dipalladium(0) (40 mg, 0.043 mmol) was added and heated to 110 °C for 16 h. The mixture
was filtered through celite and concentrated, the residue was purified by chromatography (silica gel, 0-7% methanol/meth-
ylene chloride) to afford 84 (80 mg, 49%) as a brown oil: '"H NMR (500 MHz, DMSO-dg) § 7.59 (s, 1H), 7.34-7.28 (m,
4H), 7.06 (d, J = 7.0 Hz, 2H), 6.76 (d, J = 2.5 Hz, 1H), 5.44 (s, 2H), 2.54 (s, 3H), 2.13 (s, 3H), 1.91 (s, 3H).

[0368] Step 3: To a solution of 84 (78 mg, 0.21 mmol) in tetrahydrofuran (5 mL) was added a solution of sodium
dithionite (215 mg, 1.24 mmol) in water (4 mL). The mixture was stirred at room temperature for 2 h, the 2N 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 solid: TH NMR (500 MHz, DMSO-dg) § 7.31 (t, J = 7.5 Hz, 2H), 7.25 (t, J = 7.5 Hz, 1H),
7.04 (d, J =7.5 Hz, 2H), 6.69 (s, 1H), 5.73 (d, J = 2.0 Hz, 1H), 5.60 (d, J = 2.0 Hz, 1H), 5.18 (s, 2H), 5.05 (s, 2H), 2.38
(s, 3H), 2.13 (s, 3H), 1.92 (s, 3H); ESI m/z 348 [M + H]*.

General Procedure U:

Preparation of 1-benzyl-2-methyl-6-(5-methylisoxazol-4-yl)-1H-benzo[d]imidazol-4-amine ((Reference) Example
Compound 201)

[0369]
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- i%Q\\“Q)L

N 1" Pd(PPhy)y K,CO;
No 14" gioxane: H,(r 90 C
2 2'N3,S,0, THF H,0
82 Exampje 201

[0370] To a solution of 82 (100 mg, 0.29 mmol) in 1,4-dioxane (5 mL) was added 5-methylisoxazole-4-boronic acid
pinacol ester (91 mg, 0.43 mmol), sodium carbonate (80 mg, 0.58 mmol), water (1 mL), and tetrakis(triphenylphos-
phine)palladium(0) (17 mg, 0.01 mmol). The reaction mixture was purged with nitrogen and heated at 90 °C for 5 h. The
mixture was diluted with methylene chloride (70 mL), washed with brine (25 mL), dried over sodium sulfate, filtered and
concentrated. The residue was purified by chromatography (silica gel, 0-5% ethyl acetate/methylene chloride) to a yellow
solid which was dissolved in THF (4 mL), a solution of sodium dithionite (159 mg, 0.91 mmol) 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 ace-
tate/hexanes to afford Example Compound 201 (12 mg, 25%) as an off-white solid: 'H NMR (300 MHz, DMSO-dj) &
8.69 (d, J = 0.6 Hz, 1H), 7.36-7.26 (m, 3H), 7.15 (d, J = 6.9 Hz, 2H), 6.78 (d, J = 1.5 Hz, 1H), 6.47 (d, J = 1.5 Hz, 1H),
5.40 (s, 2H), 5.33 (s, 2H), 2.50 (s, 3H), 2.47 (s, 3H); ESI m/z 319 [M + H]*.

Preparation of N-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol-4-amine (Example
Compound 155)

[0371]

RN
3

Example 185

[0372] Step 1: To a suspension of 2,3-diamino-5-bromopyridine 26 (1.5 g, 7.98 mmol) in methylene chloride (80 mL)
was added benzaldehyde (931 mg, 8.78 mmol) and acetic acid (40 drops). The mixture was stirred at room temperature
for 16 h, then washed with saturated sodium 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 mmol) was slowly added. The mixture was stirred at room temperature for 1 h. The mixture was diluted with
methylene chloride (100 mL), washed with saturated sodium bicarbonate (40 mL), dried over sodium sulfate, filtered,
and concentrated. The residue was purified by chromatography (silica gel, 0-10% methanol/methylene chloride) to afford
85 (1.12 g, 51%) as an off-white solid: "H NMR (500 MHz, DMSO-dg) § 7.35-7.34 (m, 4H), 7.28-7.23 (m, 2H), 6.54 (d,
J=2.0Hz, 1H), 5.78 (s, 2H), 5.73 (t, J = 5.5 Hz, 1H), 4.30 (d, J = 5.5 Hz, 2H).

[0373] Step 2: To a suspension of 85 (970 mg, 3.49 mmol) in triethylorthoacetate (5.66 g, 37.9 mmol) was added
acetic acid (539 pL, 9.42 mmol). 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 light brown
solid: TH NMR (500 MHz, DMSO-djg) § 8.41 (d, J = 2.0 Hz, 1H), 8.29 (d, J = 2.0 Hz, 1H), 7.35 (t, J = 7.0 Hz, 2H), 7.30
(t, J=7.0 Hz, 1H), 7.15 (d, J = 7.0 Hz, 2H), 5.52 (s, 2H), 2.55 (s, 3H).

[0374] Step 3: To a solution of 86 (80 mg, 0.26 mmol) in toluene (5 mL), was added 83 (44 mg, 0.40 mmol), cesium
carbonate (173 mg, 0.53 mmol), and XPhos (25 mg, 0.053 mmol). The solution was purged with nitrogen for 5 min, then
tris(dibenzylideneacetone)dipailadium(0) (24 mg, 0.026 mmol) was added. The mixture was heated to 110 °C for 16 h.
The reaction mixture was diluted with methylene chloride (20 mL), filtered through celite, and concentrated. The residue
was purified by chromatography (silica gel, 0-10% methanol/methylene chloride) then triturated with methylene chlo-
ride/hexanes to afford Example Compound 155 (40 mg, 45%) as a light-brown solid: '"H NMR (500 MHz, DMSO-dj) &
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7.88 (d, J = 2.5 Hz, 1H), 7.34-7.30 (m, 3H), 7.27 (t, J = 7.0 Hz, 1H), 7.05 (d, J = 7.0 Hz, 2H), .71 (d, J = 2.5 Hz, 1H),
5.38 (s, 2H), 2.47 (s, 3H), 2.14 (s, 3H), 1.92 (s, 3H); ESI m/z 334 [M + HJ*.

Preparation of 1-benzyl-2-methyl-6-(1-methyl-1H-1,2,3-triazol-5-yl)-1H-imidazo[4,5-b]pyridine (Example Com-
pound 206)

[0375]

PA(FPhy Y, KaCOy NTOYNT
i 4-di 4Nng, ris D C::
i d-dioxane, H,Q, 100 % Example 266

[0376] To a solution of 86 (100 mg, 0.33 mmol) in 1,4-dioxane (5 mL) was added 1-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-1,2,3-triazole (138 mg, 0.66 mmol), K,CO5 (137 mg, 0.99 mmol), water (1 mL), and tet-
rakis(triphenylphosphine)palladium(0) (19 mg, 0.02 mmol). The reaction mixture was purged with nitrogen and heated
at 90 °C for 16 h. The mixture was diluted with ethyl acetate (70 mL), washed with brine (25 mL), dried over sodium
sulfate, filtered and concentrated, The residue was purified by chromatography (silica gel, 0-8% methanol/methylene
chloride) followed by trituration with methylene chloride/hexanes to afford Example Compound 206 (14 mg, 14%) as
a white solid; TH NMR (500 MHz, DMSO-dg) § 8.54 (d, J = 2.5 Hz, 1H), 8.27 (d, J = 2.0 Hz, 1H), 7.96 (s, 1H), 7.35 (t, J
=7.0Hz,2H),7.29 (t, J=7.0Hz, 1H), 7.21 (d, J=7.0 Hz, 2H), 5.58 (s, 2H), 4.07 (s, 3H), 2.60 (s, 3H); ESI m/z 305 [M + H]*.

Preparation of 1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridine (Example Compound
154)

[0377]

N
‘3:"' h‘g Y,
LI N
- PN - BE‘ k Ny /I\]{.\ 2 !
Y - N SN
Ji - ‘ U
- \*N"/ Pd(y}’h;;‘);;, Klij N \.«.N’l*‘
d~-dioxane, H,G, 104 °C
86 Example 154

[0378] 1-Benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridine (Example Compound 154) was
prepared by following the similar method for the preparation of Example Compound 206 as an off-white solid: TH NMR
(500 MHz, DMSO-dg) 6 8.48 (d, J = 2.0 Hz, 1H), 8.14 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 2,0 Hz, 1H), 7.35 (t, J = 7.0 Hz,
2H), 7.29 (t, J = 7.0 Hz, 1H), 7.21 (d, J = 7.0 Hz, 2H), 6.46 (d, J = 2.0 Hz, 1H), 5.57 (s, 2H), 3.83 (s, 3H), 2.60 (s, 3H);
ESI m/z 304 [M + H]*.

Preparation of 4-(1-benzyl-2-cyclopropyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example Com-
pound 138)

[0379]
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H
li

~.

H

ACOH, | A-dicxane
11¢°C

Example 138

[0380] Toasolution ofdiamine 28 (100 mg, 0.340 mmol)in 1,4-dioxane (2 mL)was added cyclopropanecarboxaldehyde
(29 mg, 0.408 mmol) 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 gel, 0-5% methanol/methylene
chloride) to afford Example Compound 138 (68 mg, 58%) as an off-white solid: TH NMR (500 MHz, DMSO-dg) § 8.29
(d, J=2.1Hz, 1H), 7.95 (d, J = 2.0 Hz, 1H), 7.37 - 7.33 (m, 2H), 7.30-7.28 (m, 3H), 5.67 (s, 2H), 2.38 (s, 3H), 2.37-2.35
(m, 1H), 2.20 (s, 3H), 1.13-1.11 (m, 4H); ESI m/z 345 [M + H]*. HPLC >99%,

Preparation of 1-(cyclopropylmethyl]-6-(3,5-dimethylisoxazol-4-yl]-4-nitro-1H-benzo[d]imidazol-2(3H)-one
((Reference) Example Compound 145), 1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-4-nitro-1H-
benzo[d]imidazol-2-amine ((Reference) Example Compound 159), 4-Amino-1-(cyclopropylmethyl)-6-(3,5-
dimethylisoxazol-4-yl)-1H-benzo[d]imidazol-2(3H)-one ((Reference) Example Compound 161) and 1-(cyclopro-
pylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N,-ethyl-1H-benzo[d]imidazole-2,4-diamine ((Reference) Example
Compound 160)

[0381]
H gsc s
3 H.C H
NH, HSCA2< g CH, N ,C _N
H,N NO, © I&N H,N =~ 0 g ~ o]
3 o CDI car' DMAP
H3C _ H3 _ O H
Pd(PPhy),; Na,CO, ~  HN 1°4" djoxane N 3
r dioxane/DME/H,0r 90 C NO, NO,
32 87 38
H3C N H3C N
N b\\ =N, =
/W ~ 1 POCI, .
- 0= b, N i,
K,CO, CH,CN' DMF N 3 2 EINH, THF
NO, NO,
Example 145 Exampje 159
Na,8,0, N2,8,0,
THF" H,0 THF> H,0
H,C B\\! H;C N
b\\ = =
0=<N HN_(\N H,
H3
ol NH,
2
Example 161 Example 160

[0382] Step 1: To a mixture of 32 (1.50 g, 6.46 mmol) and 3 (2.16 g, 9.70 mmol) in 1,4-dioxane (40 mL) and water (4
mL) was added potassium carbonate (1.79 g, 12.9 mmol) and tetrakis(triphenylphosphine)palladium(0) (373 mg, 0.32
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mmol). The reaction was stirred and heated at 90 °C for 17 h. The reaction mixture was diluted with methanol (20 mL)
and silica gel (20 g) was added. The suspension was concentrated to dryness and the resulting powder was loaded
onto silica gel and eluted with 0-50% ethyl acetate in hexanes. The clean product was concentrated to give 87 (585 mg,
36%) as a brown solid: TH NMR (500 MHz, CDCl3) § 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).

[0383] Step 2: To a solution of 87 (250 mg, 1.01 mmol), a catalytic amount of DMAP and 1,4-dioxane (4 mL) in a
pressure tube was added 1,1’-carbonyldiimidazole (327 mg, 2.01 mmol). The tube was sealed and heated to 80 °C for
17 h. The reaction mixture was diluted with methanol (20 mL) and silica gel (10 g) was added. The suspension was
concentrated to dryness and the resulting powder was loaded onto silica gel (40 g) and eluted with 0-70% ethyl acetate
in hexanes. The clean product was concentrated to give 88 (167 mg, 60%) as an orange solid: 'H NMR (500 MHz,
CDCl3) 86 7.74 (d, J=1.5Hz, 1H), 7.17 (d, J = 1.5 Hz, 1H), 2.43 (s, 3H), 2.28 (s, 3H).

[0384] Step 3: To a solution of 88 (309 mg, 1.13 mmol), potassium carbonate (312 mg, 2.25 mmol), acetonitrile (5
mL) and DMF (2 mL) in a pressure tube was added (bromomethyl)cyclopropane (183 mg, 1.35 mmol) and the reaction
was sealed and heated at 80 °C for 17 h. The material was cooled to room temperature and poured into a saturated aq.
NaCl solution (30 mL). Ethyl acetate (100 mL) was added and the layers were separated. The ethyl acetate layer was
washed with saturated aq. NaCl solution (2 X 100 mL), dried over Na,SOy,, filtered and the filtrate was concentrated.
The resulting oil in CH,Cl, (10 mL) was loaded onto silica gel (80 g) and eluted with 0-40% ethyl acetate in hexanes.
The clean product was then purified by reverse phase HPLC on a Polaris column eluting with 10-90% CH4;CN in H,0O
and the clean fractions were frozen and lyophilized to give Example Compound 145 (88 mg, 35%) as a yellow solid:
TH NMR (500 MHz, CD;0D) § 7.82 (d, J = 1.5 Hz, 1H), 7.52 (d, J = 1.0 Hz, 1H), 3.87 (d, J = 7.0 Hz, 2H), 2.45 (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 [M + H]*.HPLC >99%.

[0385] Step 4: A solution of Example Compound 145 (171 mg, 0.521 mmol) in phosphorus(V) oxychloride (4 mL)
was placed in a sealed tube and heated at 110 °C for 8 h. The solvent was removed in vacuo and a saturated aq.
NaHCOj solution (5 mL) was added. The mixture was extracted with ethyl acetate (2 X 20 mL) and the combined extracts
were dried over Na,SO,, filtered and the filtrate was concentrated. THF (5 mL) and 2.0M ethylamine solution in THF
were then added and the reaction was heated at 70 °C for 12 h. The reaction was concentrated to dryness and the
residue diluted with CH,Cl, (5 mL). The resulting solution was loaded onto silica gel (40 g) and eluted with 0-80% ethyl
acetate in hexanes. The clean product was then purified by reverse phase HPLC on a Polaris column eluting with 10-90%
CH3CN in H,0 and the clean fractions were frozen and lyophilized to give Example Compound 159 (105 mg, 57%) as
a yellow solid: TH NMR (500 MHz, CDCl,) § 7.78 (d, J = 1.5 Hz, 1H), 7.44 (d, J = 1.5 Hz, 1H), 4.03 (d, J = 6.5 Hz, 2H),
3.67(q,J=7.0Hz, 2H), 2.44 (s, 3H),2.29 (s, 3H), 1.33 (t, J= 7.0 Hz, 3H), 1.30-1,18 (m, 1H), 0.60-0.52 (m, 2H), 0.47-0.41
(m, 2H). ESI m/z 356 [M + H]*.HPLC >99%.

[0386] Step 5:A solution of Example Compound 145 (59 mg, 0.215 mmol) in THF (10 ml) was added a solution of
sodium dithionite (225 mg, 1.29 mmol) in water (10 mL) dropwise over 5 min. The solution was stirred at room temperature
for 16 h and the solvents were removed in vacuo. Methanol (20 mL) was added and the suspension stirred at room
temperature for 3 h. The mixture was filtered and the filtrate was concentrated to dryness. A solution of 2N aqg. 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. NaHCO solution (15 mL). Silica gel was added (10 g)
and the suspension was concentrated to dryness. The resulting powder was loaded onto silica gel and eluted with 0-4%
methanol in methylene chloride. The clean product was then purified by reverse phase HPLC on a Polaris C4g column
eluting with 10-90% CH,CN in H,O and the clean fractions were frozen and lyophilized to give Example Compound
161 (32 mg, 50%) as a white solid: 'TH NMR (500 MHz, CD,0D) § 6.49 (d, J= 1.5 Hz, 1H), 6.42 (d, J = 1.5 Hz, 1H), 3.75
(d, J=6.5Hz, 2H), 2.39 (s, 3H), 2.24 (s, 3H), 1.28-1.18 (m, 1H), 0.56-0.48 (m, 2H), 0.44-0.39 (m, 2H). ESI m/z 299 [M
+ H]*. HPLC 97.4%.

[0387] Step 6: A solution of Example Compound 159 (90 mg, 0.253 mmol) in THF (10 ml) was added a solution of
sodium dithionite (265 mg, 1.52 mmol) in water (10 mL) dropwise over 5 min. The solution was stirred at room temperature
for 16 h and the solvents were removed in vacuo. Methanol (20 mL) was added and the suspension stirred at room
temperature for 3 h. The mixture was filtered and the filtrate was concentrated to dryness. A solution of 2N aqg. 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. NaHCO solution (15 mL). Silica gel was added (10 g)
and the suspension was concentrated to dryness. The resulting powder was loaded onto silica gel and eluted with 0-4%
methanol in methylene chloride. The clean product was then purified by reverse phase HPLC on a Polaris C4g column
eluting with 10-90% CH,CN in H,O and the clean fractions were frozen and lyophilized to give Example Compound
160 (61 mg, 74%) as a white solid: 'TH NMR (500 MHz, CD,0D) § 6.49 (d, J = 1.5 Hz, 1H), 6.37 (d, J = 1.5 Hz, 1H), 3.88
(d, J =6.5Hz, 2H), 3.48 (g, J = 7.0 Hz, 2H), 2.39 (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 + H]*. HPLC >99%.
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Preparation of 4-amino-6-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxybenzyl)-1H-benzo[d]imidazol-2(3H)-one ((Ref-
erence) Example Compound 129).

[0388]
H3C,0 H,C /N\O HO H,C N
~ BB, - )
O=<N H, CH,Cl," 1t O=<N H,
NH, " NH,
Example 104 Exampleé 129

[0389] To a solution of Example Compound 104 (54 mg, 0.15 mmol) in dichloromethane (5 mL) under nitrogen
atmosphere was added boron tribromide (0.45 mL, 1M in dichloromethane, 0.45 mmol). The reaction mixture was stirred
at room temperature overnight, treated with methanol, and concentrated in vacuum. The residue was dissolved in
methanol, basified with ammonium hydroxide, concentrated in vacuum, and purified by chromatography (silica gel,
0-20% methanol in ethyl acetate). It was further purified by reverse phase HPLC on a Polaris C,g column eluting with
10-90% CH4CN in H,0 to give Example Compound 129 (31 mg, 59%) as an off-white solid: TH NMR (500 MHz, CD;0D)
8717 (d, J=8.6 Hz, 2H), 6.72 (d, J = 8.6 Hz, 2H), 6.39 (d, J= 1.3 Hz, 1H), 6.26 (d, J = 1.3 Hz, 1H), 4.94 (s, 2H), 2.28
(s, 3H), 2.12 (s, 3H); HPLC >99%, tg = 11.0 min; ESI m/z 351 [M + H]*.

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-benzo[d]imidazol-4-ol ((Reference) Example

Compound 173)
H,N Br
TBS CI> EtLN H,’ PYC
DMF v HOAC’ It THF rt HoN
TBS
92
CH C(OEt)3 BORI KHco3

H,C Br
RO C _<N TACN 4 C Hac_(\N |
o4 OTBS
Lo
Q\\ cho3 Q\\ b
H,

[0390]

Pd(PPhy),” KHCO,_ H, C—<N Taon c_<N 1,

14 dloxane’ H,0°90 C
H
Exanple 173

[0391] Step 1: Toasolution of 89 (5.00 g, 32.5 mmol) and triethylamine (9.04 mL, 65.0 mmol)in N,N-dimethylformamide
(150 mL) was added tert-butylchlorodimethylsilane (5.86 g, 39.0 mmol) at room temperature. The reaction mixture was
stirred at room temperature for 1h and diluted with ethyl acetate. The mixture was washed with water, brine, dried over
sodium sulfate, and filtered. The filtrate was concentrated to afford 90 (8.59 g, 98%) as a brown oil: TH NMR (300 MHz,
CDCl3) 8 7.75 (dd, J=1.3, 8.9 Hz, 1H), 6.89 (dd, J= 1.2, 7.6 Hz, 1H), 6.53 (dd, J = 8.8, 7.6 Hz, 1H), 6.45-6.15 (bs, 2H),
1.03 (s, 9H), 0.28 (s, 6H).

[0392] Step 2: To a solution of 90 (8.59 g, 32.1 mmol) in acetic acid (120 mL) was added N-bromosuccinimide (6.28
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g, 35.3 mmol) at room temperature. The reaction mixture was stirred at room temperature for 30 min and then concen-
trated. 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: "TH NMR (500
MHz, CDCl3) 8 7.91 (d, J = 2.1 Hz, 1H), 6.96 (d, J = 2.1 Hz, 1H), 6.50-6.12 (bs, 2H), 1.03 (s, 9H), 0.30 (s, 6H).

[0393] Step 3: To a solution of 91 (5.00 g, 14.4 mmol) in tetrahydrofuran (60 mL) was added platinum on carbon (1.00
g, 5% Pt on carbon). The reaction mixture was stirred under hydrogen atmosphere at room temperature overnight. The
mixture was filtered, washed with MeOH, and the filtrate was concentrated to afford 92 (5.65 g, >99%) as a dark brown
oil: 'TH NMR (500 MHz, CDCl3) § 6.51 (d, J = 2.0 Hz, 1H), 6.46 (d, J = 2.0 Hz, 1H), 3.50-2.50 (bs, 4H), 1.01 (s, 9H), 0.24
(s, 6H); ESI m/z 317 [M + H]*.

[0394] Step 4: To a solution of 92 (2.00 g, 6.31 mmol) in ethanol (50 mL) was added triethylorthoacetate (3,07 g, 18.9
mmol) and sulfamic acid (1 mg, 0.01 mmol). The reaction was heated in a sealed tube at 80 °C overnight. The mixture
was concentrated and purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to afford 93 (2.07 g,
96%) as a light red solid: "H NMR (500 MHz, CDCl3) § 8.75 (s, 1H), 7.45 (s, 1H), 6.78 (s, 1H), 3.61 (s, 3H), 1.03 (s, 9H),
0.28 (s, 6H); ESI m/z 341 [M + H]*.

[0395] Step 5: Amixture of93 (200 mg, 0.587 mmol), benzyl bromide (150 mg, 0.880 mmol), and potassium bicarbonate
(113 mg, 0.822 mmol) in acetonitrile (20 mL) was heated at 45 °C for 2 days. The reaction mixture was cooled to room
temperature, concentrated and purified by chromatography (silica gel, 0-30% ethyl acetate in hexanes) to afford 94 (303
mg, 30%) as a brown solid: "H NMR (500 MHz, CDCl;) § 7.36-7.26 (m, 3H), 7.01 (d, J = 8.2 Hz, 2H), 6.97 (d, J = 1.6
Hz, 1H), 6.81 (d, J = 1.6 Hz, 1H), 5.22 (s, 2H), 2.50 (s, 3H), 1.05 (s, 9H), 0.30 (s, 6H); ESI m/z 431 [M + H]*.

[0396] Step 6: To a solution of 94 (75 mg, 0.17 mmol) in 1,4-dioxane (10 mL) and water (1 mL) was added 3,5-
dimethyl-4-(4,4,S,5-tetramethyl-.1,3,2-dioxaborolan-2-yl)isoxazole (58 mg, 0.26 mmol), potassium bicarbonate (70 mg,
0.70 mmol), and tetrakis(triphenyiphosphine)palladium(0) (10 mg, 0.0087 mmol), The reaction mixture was purged with
nitrogen and heated at 90 °C for 2h. The reaction mixture was cooled to room temperature, concentrated and purified
by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to give 95 (53 mg, 70%) as an off-white solid: TH NMR
(500 MHz, CD30D) 6 7.33 (t, J = 6.3 Hz, 2H), 7.27 (t, J = 5.1 Hz, 1H), 7.14 (d, J = 7.1 Hz, 2H), 6.89 (d, J = 1,3 Hz, 1H),
6.58 (d, J = 1.3 Hz, 1H), 5,45 (s, 2H), 2.59 (s, 3H), 2.32 (s, 3H), 2.16 (s, 3H), 1.05 (s, 9H), 0.30 (s, 6H); HPLC >99%, tr
=16.4 min; ESI miz 448 [M + H]*.

[0397] Step 7: A mixture of 95 (48 mg, 0.11 mmol) and potassium carbonate (30 mg, 0.22 mmol) in acetonitrile (10
mL) was heated in a sealed tube at 80 °C overnight. The reaction mixture was cooled to room temperature, concentrated
and purified by chromatography (silica gel, 0-20% methanol in ethyl acetate). It was further purified by reverse phase
HPLC on a Polaris C4g column eluting with 10-90% CH43CN in H,O to give Example Compound 173 (32 mg, 87%) as
an off-white solid: "H NMR (500 MHz, DMSO-dg) & 9.84 (s, 1H), 7,33 (t, J = 7.6 Hz, 2H), 7.26 (t, J = 7.3 Hz, 1H), 7.18
(d, J=7.1 Hz, 2H), 6.86 (d, J = 1.3 Hz, 1H), 6.47 (d, J = 1.3 Hz, 1H), 5.42 (s, 2H), 2.52 (s, 3H), 2.33 (s, 3H), 2.15 (s,
3H); ESI m/z 334 [M + HJ*.

Preparation of 4-Amino-1-benzyl-6-(3,5-dimethylisoxazol-4-yl]-1 H-benzo[d]imidazole-2(3H]-thione ((Reference)
Example Compound 177).

[0398]
L HC
~ 0 Lawesson s reagent - o)
0 Co— > S
=<N H, tojuenes 18() (> Mijcrowave =<N H,
H H
NH, NH,
ExXampj¢ 16 Exampje 177

[0399] A mixture of Example Compound 16 (34 mg, 0.10 mmol) and Lawesson’s reagent (202 mg, 0.5 mmol) was
heated to 180 °C in microwave reactor for 2 h. The mixture was concentrated, the residue was purified by chromatography
(silica gel, 0-40% EtOAc/hexanes) followed by chromatography (C4g, 10-70% CH3;CN/water) to give Example Com-
pound 177 (13 mg, 37%) as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 12.56 (s, 1H), 7.45-7.42 (m, 2H),
7.34-7.25 (m, 3H), 6.44 (d, J = 1.2 Hz, 1H), 6.39 (d, J = 1.5 Hz, 1H), 5.44 (s, 4H), 2.29 (s, 3H), 2.11 (s, 3H); ESI m/z
351 [M + H]*.HPLC 98.6%
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Preparation of 1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-4-nitro-1H-benzo[d]imidazol-2(3H)-one ((Refer-
ence) Example Compound 198) and 4-amino-1-benzyl-3-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-benzo[d]imida-
zol-2(3H)-one ((Reference) Example Compound 199).

[0400]

CILP K,CO, Q\\) N32S204 Q\\!
O
DMF TTHEH,O

Example 198 Exampje 199

[0401] Compound 96 was prepared by following the similar method for the preparation of Example Compound 15
using 1-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole.

[0402] Step 1: A mixture of 96 (70 mg, 0.20 mmol), CHsl (85 mg, 0.60 mmol) and K,CO3 (110 mg, 0.8 mmol) in DMF
(3 mL) was stirred at rt for 16 h. The reaction mixture was diluted with EtOAc (100 mL) and washed with brine (3 X 50
mL). The organic layer was dried over sodium sulfate, filtered and concentrated. The residue was purified by chroma-
tography (silica gel, 20-70% ethyl acetate/hexanes) to afford Example Compound 198 (50 mg, 68%) as a yellow solid:
TH NMR (300 MHz, CDCl3) § 7.66 (d, J = 1.5 Hz, 1H), 7.50 (d, J = 1.8 Hz, 1H), 7.36-7.30 (m, 5H), 7.02 (d, J = 1.5 Hz,
1H), 6.27 (d, J = 1.2 Hz, 1H), 5.16 (s, 2H), 3.69 (s, 3H), 3.65 (s, 3H); ESI m/z 364 [M + H]*.

[0403] Step 2: To a solution of Example Compound 198 (45 mg, 0.12 mmol) in THF (5 mL) and water (4 mL) was
added Na,S,0, (129 mg, 0.74 mmol). The mixture was stirred at rt for 4 h, 2N HCI (1 mL) was added, the mixture was
heated to reflux for 15 minutes then cooled to rt. Na,CO5 was added slowly to adjust to pH 9. The mixture was extracted
with CH,Cl, (100 mL), the organic layer was washed with brine (50 mL), filtered, concentrated and purified by chroma-
tography (silica gel, 0-10% methanol/ethyl acetate) to afford Example Compound 199 (37 mg, 90%) as a white solid:
TH NMR (300 MHz, DMSO-dg) § 7.39 (d, J = 1.8 Hz, 1H), 7.35-7.24 (m, 5H), 6.56 (d, J = 1.5 Hz, 1H), 6.54 (d, J= 1.5
Hz, 1H), 6.20 (d, J = 1.8 Hz, 1H), 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-(1-benzyl-2-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole
(Example Compound 220)

[0404]

2% Example 228

[0405] To a solution of 28 (100 mg, 0.34 mmol) and tetrahydro-2H-pyran-4-carboxylic acid (65 mg, 0,51 mmol) in
CH,Cl, was added EDC (131 mg, 0.68 mmol), i-ProNEt (132 mg, 1.02 mmol) and DMAP (10 mg). The reaction mixture
was stirred at rt for 16 h. The mixture was diluted with EtOAc (100 mL), washed with brine (50 mL) and saturated NaHCO,
(50 mL). The organic layer was dried over sodium sulfate, filtered and concentrated. The residue was dissolved in AcOH
(2 mL) and heated to reflux for 5 h. The mixture was concentrated, the residue was dissolved in EtOAc (100 mL), washed
with saturated NaHCO;5 (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 gel, 0-10% MeOH/EtOAc) to give Example Compound
220 (47 mg, 36%) as a light brown solid: 'TH NMR (300 MHz, CDCl5) § 8.41 (d, J = 1.8 Hz, 1H), 7.38-7.32 (m, 3H), 7.24
(d, J = 2.1 Hz, 1H), 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, 1H), 2.36-2.23 (m, 5H), 2.14 (s, 3H), 1.83-1.78 (m, 21-1); ESI m/z 389 [M + H]*.
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Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridine-2-carboxamide (Ex-
ample Compound 221)

[0406]

N DY

fomethyl 2,2 2-trimethoxyacetate, 126 °C

38 Example 221

[0407] A mixture of 28 (300 mg, 1.02 mmol) and methyl 2,2,2-trimethoxyacetate (1.5 mL.) was heated to 120 °C for
16 h, The mixture was purified by chromatography (silica gel, 20-80% EtOAc/hexanes) to give a brown solid. The solid
was dissolved in CH3NH,, THF (2 M) (3 mL) and heated 80 °C for 16 h. The mixture was concentrated, the residue was
purified by chromatography (C4g, 10-70% CH3;CN/water) to give Example Compound 221 (45 mg, 12%) as an off-white
solid: TH NMR (300 MHz, DMSO-dg) § 8.31 (q, J=4.5 Hz, 1H), 8.27 (d, J=1.8 Hz, 1H), 7.54 (d, J = 1.8 Hz, 1H), 7.36-7.24
(m, 5H), 5.54 (s, 2H), 3.00 (d, J = 4.8 Hz, 3H), 2.21 (s, 3H), 2.00 (s, 3H); ESI m/z 362 [M + H]*.

Preparation of 1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Example Compound
171)

[0408]
I' \‘1 0
M X
H . \ [N
AN . AU WBr { LN
MM Ny B ' Nt
i , , BESY iﬁ i y
7 N 1 A-Dienane, 100 °C PA{PPhY, K20, N

H
Fxample 171

5 '97 £ d-cdionane, HyO, 90 °C

[0409] Step 1: To a solution of 85 (1.14 g, 4.09 mmol) in 1,4-dioxane (41 mL) was added 1,1’-carbonyidiimidazole
(796 mg, 4.91 mmol). The reaction mixture was heated at 110 °C for 16 h. The reaction mixture was concentrated.
Purification by chromatography (silica gel, 0-100% ethyl acetate/hexanes) afforded 97 (1.03 g, 83%) as a white solid:
TH NMR (500 MHz, DMSO-dg) § 11.89 (s, 1H), 8.00 (d, J = 2.0 Hz, 1H), 7.68 (d, J = 2.0 Hz, 1H), 7.37-7.32 (m, 4H),
7.30-7.26 (m, 1H), 5.02 (s, 2H).

[0410] Step 2: To a solution of 97 (334 mg, 1.09 mmol) in 1,4-dioxane (11 mL) was added 1-methyl-1H-pyrazole-5-
boronic acid pinacol ester (457 mg, 2.20 mmol), sodium carbonate (1.0 M in H,0, 3.29 mL, 3,29 mmol) and tetrakis(triphe-
nylphosphine)palladium(0) (127 mg, 0.1 mmol). 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 gel, 0-5% methanol/methylene chloride)
followed by trituration with EtOAc to afford Example Compound 171 (173 mg, 52%) as a white solid: TH NMR (500
MHz, DMSO-dg) 6 11.87 (s, 1H), 8.04 (d, J = 1.5 Hz, 1H), 7.57 (d, J=1.5, 1H), 7.46 (d, J= 2.0 Hz, 1H), 7.38 (d, J= 7.5
Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H), 7.27 (t, J = 7.0 Hz, 1H), 6.37 (d, J = 1.5 Hz, 1H), 5.06 (s, 2H), 3.77 (s, 3H); ESI m/z
306 [M + H]*.

Preparation of N-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-yl)acetamide ((Reference)
Example Compound 99)

[0411]
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e EtOH

ACOH 80°C>1h

Example 39 Example 99

[0412] A solution of Example Compound 39 (100 mg, 0.29 mmol) in EtOH (3 mL) and AcOH (1 mL) was added iron
powder (162 mg, 2.9 mmol). The reaction mixture was heated at 80 °C for 1 h. It was filtered through a layer of Celite
and the filtrate was concentrated. Purification by chromatography (silica gel, 0-5% methanol/dichloromethane) afforded
Example Compound 99 (28 mg, 27%) as a red solid: 'TH NMR (300 MHz, DMSO-dg) & 10.2 (s, 1H), 8.32 (d, J= 1.8
Hz, 1H), 8.23 (s, 1H), 7.97 (d, J = 1.8 Hz, 1H), 7.32-7.25 (m, 5H), 5.45 (s, 2H), 2.40 (s, 3H), 2.22 (s, 3H), 2.12 (s, 3H);
ESI MS m/z 361 [M + H]*.

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-3-amine ((Reference) Example
Compound 100)

[0413]

Fe: BtOH CH,
O/\ N H,80, 80 °C 1h Q/\ N
N
HZ
Exampje 39 Example 100

[0414] To a solution of Example Compound 39 (100 mg, 0.29 mmol) in EtOH (3 mL) and H,SO,4 (0.5 mL) was added
iron powder (162 mg, 2.9 mmol). 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 ag. NaOH. The mixture was filtered through a layer of Celite and the filtrate was concentrated.
Purification by chromatography (silica gel, 0-5% methanol/dichloromethane) afforded Example Compound 100 (12
mg, 13%) as a red solid: "H NMR (300 MHz, DMSO-dg) § 8.18 (d, J = 1.8 Hz, 1H), 7.82 (d, J = 1.8 Hz, 1H), 7.33-7.21
(m, 5H), 7.06 (s, 1H), 5.30 (s, 2H), 4.26 (s, 2H), 2.37 (s, 3H), 2.21 (s, 3H); ESI MS m/z 319 [M + H]*.

Preparation of 4-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3,4-dihydroquinoxalin-2(1H)-one ((Reference) Example
Compound 156)

[0415]
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Example 156

[0416] Step 1:4-Bromo-2-fluoro-1-nitrobenzene (1.00 g, 4.54 mmol), ethyl 2-(benzylamino)acetate (0.87 g, 4.5 mmol),
and potassium carbonate (0.78 g, 5.7 mmol) in ethanol (15 mL) and water (11 mL) were heated at 85 °C for 10 h then
stirred at rt for 8 h. The reaction mixture was diluted with water and brine then washed with methylene chloride. The
resultant aqueous layer was filtered to afford 99 as an orange solid (1.28 g, 72%): "H NMR (300 MHz, DMSO-dj): &
7.57 (d, J = 8.6 Hz, 1H), 7.37-7.21 (m, 6H), 6.97 (dd, J = 8.7, 2.0 Hz, 1H), 4.52 (s, 2H), 3.40 (s, 2H).

[0417] Step 2: To a solution of 99 (1.28 g, 3.51 mmol) in acetic acid (14 mL) at rt was added iron (470 mg, 8.4 mmol)
and the resultant slurry was heated to 90 °C for 2.25 h. The mixture was cooled to rt and filtered through Celite, rinsing
with methylene chloride. The filtrate was concentrated in vacuo and the resultant oil was partitioned between methylene
chloride and saturated aqueous sodium bicarbonate. The aqueous layer was extracted with methylene chloride and the
combined organic layers were dried with sodium sulfate, concentrated in vacuo, and purified by flash column chroma-
tography (silica gel, 0-100% ethyl acetate/methylene chloride) to afford 100 as a white solid (430 mg, 39% yield): 'H
NMR (300 MHz, CDCls) 8 8.74 (br s, 1H), 7.39-7.26 (m, 5H), 6.89-6.85 (m, 2H), 6.62 (d, J = 8.0 Hz, 2H), 4.39 (s, 2H),
3.80 (s, 2H).

[0418] Step 3: Using the similar procedure used for Example Compound 7 step 1 on compound 100 afforded Example
Compound 156 as a white solid: "H NMR (500 MHz, DMSO-dg) § 10.58 (s, 1H), 7.38-7.34 (m, 4H), 7.30-7.23 (m, 1H),
6.87 (d, J=7.9 Hz, 1H), 6.65 (d, J = 7.9 Hz, 1H), 6.51 (s, 1H), 4.46 (s, 2H), 3.86 (s, 2H), 2.15 (s, 3H), 1.97 (s, 3H); ESI
m/z 334 [M + HJ*.

Preparation of 4-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-3,4-dihydroquinoxalin-2(1H)-one ((Reference) Example
Compound 166)

[0419]

O  cH,
>?L]§ N H3C‘N,N

04 .
N A\
Br \ Y, N =

Oi ND/ Pd(PPhy), KoCO; OiN
H H

1’4" dioxanc/i,0 90 C
100 Example 166

[0420] Using the similar procedure used for Example Compound 7 step 1 on compound 100 afforded Example
Compound 166 as a white solid: "H NMR (500 MHz, DMSO-dg) § 10.62 (s, 1H), 7.37-7.33 (m, 5H), 7.29-7.25 (m, 1H),
6.90 (d, J = 7.9 Hz, 1H), 6.80 (dd, J = 7.9, 1.8 Hz, 1H), 6.70 (d, J = 1.6 Hz, 1H), 6.18 (d, J = 1.8 Hz, 1H), 4.49 (s, 2H),
3.83 (s, 2H), 3.58 (s, 3H); ESI m/z 319 [M + H]*.
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Preparation of (R)-4-benzyl-6-(3,5-dimethylisoxazol-4-yl)-3-methyl-3,4-dihydroquinoxalin-2(1H)-one ((Refer-
ence) Example Compound 174)

[0421]
t,, _CO,CH,
. gr  H5CO,C7 > NHBR Bn Br Fe/ACOH N Br
D/ K,COy EOH/H,0 D/ j OIND/
O,N 85 C O,N H
98 101 102

H
(0] B 3C N
N N —
L 0
H,C X
Pd(PPh,),” K,CO; 0N Hj,
H

14 dioxane/H,0° 90 C

Example 174

[0422] Step 1: 4-Bromo-2-fluoro-1-nitrobenzene (0.50 g, 2.3 mmol), (R)-methyl 2-(benzylamino)propanoate (0.55 g,
2.3 mmol), and potassium carbonate (0.47 g, 3.4 mmol) in ethanol (8 mL) and water (6 mL) were heated at 85 °C for
10 h then stirred at rt for 8 h. The reaction mixture was diluted with water and filtered. The pH of the filtrate was adjusted
to ~4 with 6N aqueous HCI and the resultant slurry was re-filtered to afford 101 as a sticky orange solid (not weighed;
used directly in the next step).

[0423] Step 2: Using the similar procedure used for Example Compound 156 step 2 on compound 101 afforded
compound 102 as a white solid (430 mg, 39% yield): TH NMR (500 MHz, DMSO-dg) § 10.57 (br s, 1H), 7.39-7.25 (m,
5H), 6.87-6.66 (m, 3H), 4.60(d, J=15.5Hz, 1H),4.29 (d, J=15.2 Hz, 1H), 3.85(q, J=6.9 Hz, 1H), 1.08 (d, J=6.7 Hz, 3H).
[0424] Step 3: Using the similar procedure used for Example Compound 156 step 3 on compound 102 afforded
Example Compound 174 as an off-white solid: '"H NMR (500 MHz, DMSO-dg) § 10.53 (s, 1H), 7.37-7.32 (m, 4H),
7.26-7.23 (m, 1H), 6.88 (d, J = 7.9 Hz, 1H), 6.66 (dd, J = 7.9,1.7 Hz, 1H), 6.42 (d, J = 1.5 Hz, 1H), 4.54 (d, J = 15.6 Hz,
1H), 4.37 (d, J = 15.7 Hz, 1H), 3.98 (q, J = 6.7 Hz, 1H), 2.11 (s, 3H), 1.93 (s, 3H), 1.12(d, J = 6.7 Hz, 3H); ESI m/z 348
[M + H]*.

Preparation of 1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Exam-
ple Compound 118) and 1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-

2-amine (Example Compound 131)

[0425]
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Example 118 Example 131

[0426] Step 1: To a stirred solution of 26 (2.00 g, 10.6 mmol) in dry CH,Cl, (50 mL) was added glacial acetic acid
(0.61 mL, 10.8 mmol) and cyclopropanecarboxaldehyde (0.81 mL, 12.3 mmol). The solution was stirred at room tem-
perature for 1 h and was cooled to 0 °C. Sodium borohydride (1.21 g, 31.8 mmol) was added carefully and the reaction
was allowed to warm to room temperature. After stirring at ambient temperature for 15 h, saturated aq. NaHCO4 (20
mL) was added to basify and then the mixture was extracted with CH,Cl, (2 X 100 mL). The combined methylene
chloride layers were dried over Na,SO,, filtered and the filtrate was concentrated to a brown residue. The residue was
diluted with CH,Cl, (20 mL), the solution was loaded onto silica gel (120 g) and eluted with 0-70% ethyl acetate in
hexanes to afford 103 (330 mg, 13%) as a yellow solid: '"H NMR (500 MHz, CDCl5) § 7.62 (d, J = 2.0 Hz, 1H), 6.83 (d,
J=1.5Hz, 1H), 4.17 (br s, 2H), 3.39 (br s, 1H), 2.90 (d, J = 5.0 Hz, 1H), 2.89 (d, J = 5.0 Hz, 1H), 1.19-1.07 (m, 1H),
0.63-0.56 (m, 2H), 0.27-0.22 (m, 2H).

[0427] Step 2: To a mixture of 103 (300 mg, 1.24 mmol) and 3 (415 mg, 1.86 mmol) in 1,4-dioxane (10 mL) and water
(2.5 mL) was added potassium carbonate (343 mg, 2.48 mmol) and tetrakis(triphenylphosphine)palladium(0) (76 mg,
0.062 mmol). The reaction was stirred and heated at 90 °C for 17 h. The mixture was diluted with methanol (20 mL) and
silica gel (10 g) was added. The suspension was concentrated to dryness and the resulting powder was loaded onto
silica gel (80 g) and eluted with 0-80% ethyl acetate in hexanes. The clean product was concentrated to give 104 (312
mg, 97%) as a yellow solid: "TH NMR (500 MHz, CDCl5) § 7.48 (d, J = 1.5 Hz, 1H), 6.61 (d, J = 1.5 Hz, 1H), 4.27 (br s,
2H), 3.39 (brs, 1H), 2.92 (t, J = 6.0 Hz, 2H), 2.38 (s, 3H), 2.24 (s, 3H), 1.18-1.09 (m, 1H), 0.63-0.56 (m, 2H), 0.28-0.22
(m, 2H).

[0428] Step 3: To a solution of 104 (310 mg, 1.20 mmol), a catalytic amount of DMAP and 1,4-dioxane (4 mL) in a
pressure tube was added 1,1’-carbonyidiimidazole (390 mg, 2.40 mmol). The tube was sealed and heated to 80 °C for
2 h. The reaction mixture was diluted with methanol (20 mL) and silica gel (10 g) was added. The suspension was
concentrated to dryness and the resulting powder was loaded onto silica gel (40 g) and eluted with 0-80% ethyl acetate
in hexanes. The clean product was concentrated to give 1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imida-
zo[4,5-b]pyridin-2(3H)-one (275 mg, 81%) as a yellow solid. A 50 mg sample was then purified by reverse phase HPLC
on a Polaris C4g column eluting with 10-90% CH3CN in H,O and the clean fractions were frozen and lyophilized to give
Example Compound 118 (37 mg) as a white solid: 'TH NMR (500 MHz, CD5;0D) & 7.90 (d, J = 1.5 Hz, 1H), 7.50 (d, J
=1.5 Hz, 1H), 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); ESI m/z 285 [M + H]*.

[0429] Step 4: A solution of Example Compound 118 (220 mg, 0.774 mmol) in phosphorus(V) oxychloride (3 mL)
was placed in a sealed tube and heated at 110 °C for 6 h. The solvent was removed in vacuo and a saturated aq.
NaHCOj solution (5 mL) was added. The mixture was extracted with ethyl acetate (2 X 20 mL) and the combined extracts
were dried over Na,SO,, filtered and the filtrate was concentrated. THF (5 mL) and 2.0 M ethylamine solution in THF
(6 mL, 12.0 mmol) were then added and the reaction was heated at 70 °C for 17 h. The reaction was concentrated to
dryness and the residue diluted with CH,Cl, (5 mL). The resulting solution was loaded onto silica gel (40 g) and eluted
with 0-80% ethyl acetate in hexanes. The clean product was then purified by reverse phase HPLC on a Polaris column
eluting with 10-90% CH3CN in H,O and the clean fractions were frozen and lyophilized to give Example Compound
131 (91 mg, 38%) as a white solid: "H NMR (500 MHz, CDCl3) § 7.93 (d, J = 2.0 Hz, 1H), 7.48 (d, J = 1.5 Hz, 1H), 3.98
(d, J = 6.5 Hz, 2H), 3.57 (q, J = 7.0 Hz, 2H), 2.42 (s, 3H), 2.26 (s, 3H), 1.30 (t, J = 7.0 Hz, 3H), 1.29-1.19 (m, 1H),
0.59-0.52 (m, 2H), 0.45-0.39 (m, 2H); ESI m/z 312 [M + H]*.
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Preparation of 4-(1-(cyclohexylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole (Example
Compound 191), 4-(1-(cyclopentylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxaxole (Ex-
ample Compound 192) and 4-(1-(cyclobutylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxale
(Example Compound 193)

[0430]

Example 191 { = ”\\ &

Example 192: K=

Example 193: R =

[0431] Step 1: A mixture of 2,3-diamino-5-bromopyridine (10.0 g, 0.053 mol), cyclohexanecarboxaldehyde (6.08 g,
0.054 mol) and glacial acetic acid (3.05 mL) in dry CH,Cl, (250 mL) was stirred for 1.5 h at room temperature. Sodium
borohydride (6.06 g, 0.159 mol) was added portionwise over 20 min and the mixture was stirred for 17 h at room
temperature. Saturated aq. NaHCO4 was added until the mixture reached pH 8 (70 mL) and the aqueous layer extracted
with CH,Cl, (100 mL). The combined CH,CI, layers were combined, washed with water (500 mL), dried over Na,SO,,
filtered and concentrated. The brown solid was taken up in methanol (100 mL) and silica gel (40 g) was added. The
suspension was concentrated to dryness and the material was purified by chromatography (silica gel, 0-50% EtOAc/hex-
ane then 0-10% EtOAc/CH,CI,) to afford 105a (1.30 g, 9%) as a brown-gray solid: 'H NMR (500 MHz, CDCl3) & 7.60
(d, J=2.0Hz, 1H), 6.85 (d, J = 2.0 Hz, 1H), 4.11 (br s, 2H), 3.28 (br s, 1H), 2.88 (d, J = 5.0 Hz, 2H), 1.88-1.64 (m, 4H),
1.70-1.52 (m, 1H), 1.38-1.15 (m, 4H), 1.10-0.96 (m, 2H).

[0432] 105b was prepared starting with cyclopentanecarbaldehyde (14% yield; brown-gray solid): TH NMR (500 MHz,
CDCl3) 8 7.60 (d, J = 2.0 Hz, 1H), 6.86 (d, J = 2.0 Hz, 1H), 4.14 (br s, 2H), 3.28 (br s, 1H), 2.99-2.93 (m, 2H), 2.23-2.11
(m, 1H), 1.88-1.71 (m, 2H), 1.70-1.53 (m, 4H), 1.32-1.23 (m, 2H).

[0433] 105c was prepared starting with cyclobutanecarbaldehyde (15% yield; brown-gray solid): TH NMR (500 MHz,
CDCl3) 6 7.61 (d, J=2.0 Hz, 1H), 6.86 (d, J = 2.0 Hz, 1H), 4.12 (br s, 2H), 3.14 (br s, 1H), 3.09-3.02 (m, 2H), 2.67-2.52
(m, 1H), 2.18-2.11 (m, 2H), 2.07-1.86 (m, 2H), 1.80-1.71 (m, 2H).

[0434] Step 2: To a mixture of 105a (500 mg, 1.76 mmol), 3,5--dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-,2-
yl)isoxazole (589 mg, 2.64 mmol), potassium carbonate (487 mg, 3.52 mmol), water (4 mL) and 1,4-dioxane (16 mL)
was added tetrakis(triphenylphosphine)palladium (0) and the mixture was heated to 90 °C for 17 h. The two phase
mixture was diluted with methanol (20 mL) and silica gel was added. After concentrating to dryness the material was
purified by chromatography (silica gel, 0-80% EtOAc/hexane) to afford 106a (551 mg, 99%) as a brown solid: TH NMR
(500 MHz, CDCl3) 8 7.47 (d, J = 2.0 Hz, 1H), 6.62 (d, J = 2.0 Hz, 1H), 4.25 (br s, 2H), 3.34 (br s, 1H), 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, 1H), 1.33-1.19 (m, 4H), 1.10-0.96 (m, 2H).

[0435] 106b was prepared starting with 105b (96% yield; brown-gray solid): TH NMR (500 MHz, CDCl3) § 7.47 (d, J
= 1.5 Hz, 1H), 6.64 (d, J = 1.5 Hz, 1H), 4.25 (br s, 2H), 3.28 (br s, 1H), 2.99 (t, J = 6.0 Hz, 1H), 2.38 (s, 3H), 2.24 (s,
3H), 2.24-2.17 (m, 1H), 1.90-1.81 (m, 2H), 1.72-1.55 (m, 4H), 1.38-1.22 (m, 2H).

[0436] 106c was prepared starting with 105¢ (95% yield; brown-gray solid): "H NMR (500 MHz, CCCls) § 7.65 (d, J
= 1.5 Hz, 1H), 6.64 (d, J = 2.0 Hz, 1H), 4.26 (br s, 2H), 3.18 (br s, 1H), 3.09 (t, J = 6.0 Hz, 1H), 2.67-2.58 (m, 1H),
2.20-2.12 (m, 2H), 2.02-1.86 (m, 2H), 1.82-1.72 (m, 2H).

[0437] Step 3: A solution of 106a (100 mg, 0.33 mmol), triethylorthoacetate (5 mL) and glacial acetic acid (0.10 mL)

93



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

was heated in a sealed tube for 24 hours at 80 °C. The mixture was evaporated to dryness and methanol (10 mL),
saturated aq. NaHCO3 (5 ml) and silica gel (10 g) were added. After concentrating to dryness the resulting powder was
loaded onto silica gel and eluted 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,O and the clean fractions were frozen and
lyophilized to give Example Compound 191 (56 mg, 52%) as a white solid: "H NMR (500 MHz, CD;0D) § 8.30 (d, J =
1.5Hz, 1H), 7.96 (d, J = 2.0 Hz, 1H), 4.14 (d, J = 7.5 Hz, 2H), 2.69 (s, 3H), 2.44 (s, 3H), 2.28 (s, 3H), 1.95-1.82 (m, 1H),
1.76-1.50 (m, 5H), 1,29-1.07 (m, 5H); ESI miz 325 [M + H]*.

[0438] Starting with 106b, Example Compound 192 (31 mg, 29%) was prepared as a white solid: TH NMR (500 MHz,
CD3;0D) & 8.30 (d, J = 2.0 Hz, 1H), 7.98 (d, J = 2,0 Hz, 1H), 4.26 (d, J = 8.0 Hz, 2H), 2.71 (s, 3H), 2.49-2.38 (m, 1H),
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]*.

[0439] Starting with 106¢, Example Compound 193 (33 mg, 30%) was prepared as a white solid: TH NMR (500 MHz,
CD;0D) & 8.30 (d, J = 1.5 Hz, 1H), 8.00 (d, J = 1.5 Hz, 1H), 4.33 (d, J = 7.0 Hz, 2H), 2.92-2.80 (m, 1H), 2.70 (s, 3H),
2.45 (s, 3H), 2.28 (s, 3H), 2.10-1.98 (m, 2H), 1.96-1.81 (m, 4H); ESI m/z 297 [M + H]*.

Preparation of 1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one (Exam-
ple Compound 202) and 1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
(Example Compound 203)

[0440]

ChM, 1 4-dioxane

cat. DMAP

[0441] A solution of 106b (1.30 g, 4,54 mmol), 1,1’-carbonyldiimidazole (1,47 g) and N,N-dimethylaminopyridine (5
mg) in 1,4-dioxane (16 mL) was heated at 80 °C for 2 h and cooled to room temperature. To the mixture was added
silica gel (10 g) and methanol (20 mL) and the suspension was concentrated to a dry powder. This material was loaded
onto silica gel (80 g) and eluted with 0-90% ethyl acetate in hexanes to give 1.08 g (76%) of Example Compound 202
as a yellow solid. A 100 mg sample of the product was then purified by reverse phase HPLC on a Polaris column eluting
with 10-90% CH,CN in H,0 and the clean fractions were frozen and lyophilized to give Example Compound 202 as a
white solid: 'H NMR (500 MHz, CD;0D) § 7.90 (d, J = 1.5 Hz, 1H), 7.47 (d, J = 2.0 Hz, 1H), 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); ESIm/z 313 [M + H]*.
[0442] Starting with 106c, Example Compound 203 (76% yield, white solid) was synthesized in a similar procedure
as Example Compound 202: '"H NMR (500 MHz, CD30D) § 7.89 (d, J = 1.5 Hz, 1H), 7.46 (d, J = 2.0 Hz, 1H), 3.94 (d,
J=7.0Hz, 2H), 2.86-2.77 (m, 1H), 2.41 (s, 3H), 2.25 (s, 3H), 2.08-1.98 (m, 2H), 1.94-1.80 (m, 4H); ESI m/z299 [M + H]*.

Preparation of 4-(1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-d]pyridin-2-yl)morpholine
(Example Compound 208) and 4-(2-(azetidin-1-yl)-1-(cyclopentylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-

dimethylisoxazole (Example Compound 209)

[0443]

Y’\‘ ey o e

Exampie 208 Example 202 Example 209

[0444] A solution of Example Compound 202 (175 mg, 0.56 mmol) and phosphorus(V) oxychloride (4 mL) was heated
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to 110 °C for 17 h. The reaction was concentrated in vacuo and saturated aq. NaHCO4 (5 mL) and ethyl acetate (20
mL) were added. The ethyl acetate layer was separated, dried over Na,SO,, filtered and the filtrate was concentrated
to a dark yellow solid. The solid was dissolved in THF (5 mL) and morpholine (732 mg, 8.40 mmol) was added. The
stirred solution was heated to 70 °C for 17 h. To the cooled mixture was added silica gel (5 g) and methanol (20 mL)
and the suspension was concentrated to a dry powder. This material was loaded onto silica gel (40 g) and eluted with
0-3% methanol in 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 H,O and the clean fractions
were frozen and lyophilized to give Example Compound 208 as a white solid: 'H NMR (500 MHz, CD;0D) § 8.17 (d,
J=1.5Hz 1H), 7.81 (d, J = 2.0 Hz, 1H), 4.14 (d, J = 7.5 Hz, 2H), 3.87 (t, J = 5.0 Hz, 4H), 3.41 (t, J = 5.0 Hz, 4H),
2.58-2.49 (m, 1H),2.43(s, 3H),2.27 (s, 3H), 1.75-1.66 (m, 2H), 1.62-1.50 (m, 4H), 1.30-1.19 (m, 2H). ESIm/z 382 [M + H]*.
[0445] Example Compound 209 was synthesized using a similar procedure as was used for Example Compound
208; Example Compound 209 was collected as a white solid (166 mg, 84%): 'H NMR (500 MHz, CD4;0D) & 8.00 (d,
J=1.5Hz, 1H), 7.59 (d, J = 1.5 Hz, 1H), 4.42-4.37 (m, 4H), 4.01 (d, J = 8.0 Hz, 2H), 2.57-2.44 (m, 2H), 2.50-2.41 (m,
1H), 2.41 (s, 3H), 2.25 (s, 3H), 1.76-1.51 (m, 6H), 1.32-1.22 (m, 2H). ESI m/z 352 [M + H]*.

Preparation of 4-(1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine
(Example 210) and 4-(2-(azetidin-1-yl)-1-(cyclobutylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxa-
zole (Example 211)

[0446]

Example 218 Exasnple 203 Example 211

[0447] Example 210 and Example 211 were synthesized using a similar procedure as was used for Example 208.
[0448] Example 210 collected as white solid (176 mg, 82% yield): 'TH NMR (500 MHz, CD30D) § 8.16 (d, J = 1.5 Hz,
1H), 7.80 (d, J = 2.0 Hz, 1H), 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,
1H), 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]*.

[0449] Example 211 collected as white solid (180 mg, 91% yield): 'TH NMR (500 MHz, CD;0D) § 7.99 (d, J = 2.0 Hz,
1H), 7.61 (d, J = 2.0 Hz, 1H), 4.38 (m, 4H), 4.10 (d, J = 7.0 Hz, 2H), 2.88-2.79 (m, 1H), 2.57-2.48 (m, 2H), 2.41 (s, 3H),
2.25 (s, 3H), 2.04-1.95 (m, 2H), 1.95-1.78 (m, 4H). ESI m/z 338 [M + H]*.

Preparation of 1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imi-
daxo[4,5-b]pyridin-2-amine (Example 222)

[0450]

i POCHE
SN
2.Q FNH,
Nt ) ,
arionii R
Example 202 propionitrile Example 222

[0451] A solution of Example 202 (175 mg, 0.56 mmol) and phosphorus (V) oxychloride (4 mL) was heated to 110
°C for 17 h. The reaction was concentrated in vacuo and saturated aq. NaHCO4 (5 mL) and ethyl acetate (20 mL) were
added. The ethyl acetate layer was separated, dried over Na,SO,, filtered and the filtrate was concentrated to a dark
yellow solid. The solid was dissolved in propionitrile (5 mL) and 4-aminotetrahydropyran (283 mg, 28.0 mmol) was added.
The stirred solution was heated to 180 °C in a microwave reactor for 6 h. To the cooled mixture was added silica gel
(10 g) and methanol (20 mL) and the suspension was concentrated to a dry powder. This material was loaded onto silica
gel (40 g) and eluted with 0-3% methanol in methylene chloride to give a yellow solid. The material was then purified by
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reverse phase HPLC on a Polaris column eluting with 10-90% CH4CN in H,O and the clean fractions were frozen and
lyophilized to give Example 222 (70 mg, 31%) as a white solid: "H NMR (500 MHz, CD30D) § 7.94 (d, J = 1.5 Hz, 1H),
7.50 (d, J = 2.0 Hz, 1H), 4.17-4.05 (m, 1H), 4.05 (d, J = 8.0 Hz, 2H), 4.02-3.97 (m, 2H), 3.57 (t, J = 11.75 Hz, 2H),
2.44-2.36 (m, 1H), 2.41 (s, 3H), 2.25 (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 1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-
b]pyridin-2-amine (Example Compound 223)

[0452]

Fxample 203 propionitrile

[0453] Example Compound 223 was synthesized using a similar procedure as was used for Example Compound
222. Example Compound 223 collected as white solid (45 mg, 20% yield): 'TH NMR (500 MHz, CD30D) § 7.93 (d, J =
2.0 Hz, 1H), 7.52 (d, J = 2.0 Hz, 1H), 4.17-4.05 (m, 1H), 4.10 (d, J = 7.5 Hz, 2H), 4.03-3.97 (m, 2H), 3.56 (t, J = 11.75
Hz, 2H), 2.86-2.78 (m, 1H), 2.41 (s, 3H), 2.25 (s, 3H), 2.08-1.92 (m, 8H), 1.75-1.64 (m, 2H). ESI m/z 382 [M + H]*.

Preparation of 4-(1-benzyl-7-methoxy-2-(trifluoromethyl)-1H-benzo[d]imidazol-6-yl)-3,5-dimethylisoxazole
((Reference) Example Compound 241)

[0454]
~o 1" Boc,0» THF H o
H,N Br 20 1 gr  TEA CHCh
- B .
2’ benzajdehyde: NaBH(OAC),
H,N ACOH> CH,Cl, It BOcHN
107 108

H,C CHjy

HiC
- H3C3 (]; CH,
r
B 3 H,C d F;C
F;C \ >
Pd(PPh;),” N&,CO;

dioxanc/H,(» 90 C

Example 241

[0455] Step 1: To a solution of 107 (136 mg, 0.627 mmol) in THF (6 mL) was added di-tert-butyl dicarbonate (137
mg, 0.627 mmol) and the reaction was stirred at rt for 16 h. The reaction was then concentrated and the residue was
purified by chromatography (silica gel, 0-25% ethyl acetate/hexanes) to afford an off-white solid which was dissolved in
CH,Cl, (3 mL), benzaldehyde in CH,Cl, (2 mL) was added followed by AcOH (2 drops). The reaction was stirred at rt
for 1 h and NaBH(OAc); (283 mg, 1.34 mmol) was added. The reaction was then stirred at rt for 16 h. The reaction was
quenched with saturated NaHCO4 and extracted with CH,Cl, (2 X 50 mL). The combined organics were dried with
Na,SO,, filtered and concentrated. The residue was purified by chromatography (silica gel, 0-30% ethyl acetate/hexanes)
to afford 108 (97 mg, 38%) as an off-white solid: TH NMR (500 MHz, DMSO-dg) & 8.43 (s, 1H), 7.32-7.26 (m, 4H),
7.23-7.00 (m, 1H), 6.95 (s, 2H), 4.87 (t, J = 6.9 Hz, 1H), 4.31 (d, J = 6.9 Hz, 2H), 3.64 (s, 3H), 1.42 (s, 9H).
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[0456] Step 2: To a solution of 108 (135 mg, 0.332 mmol) in CH,ClI, (5 mL) at 0 °C was added TFA (0.51 mL, 6.63
mmol) and the reaction was warmed to room temperature and stirred for 16 h. The reaction was then concentrated to
afford 109 (114 mg, 90%): ESI m/z 385 [M + H]*.

[0457] 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: TH NMR (300 MHz, DMSO-dg) 5 7.72 (d,
J=8.4Hz, 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]*.

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboximidamide ((Reference)
Example Compound 243) and 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-benzo[d]imidazole-2-carboxamide
((Reference) Example Compound 244)

[0458]
-~ N
NH
H,C
HN | N . [
Pd(PPhs), cho3 4 T HOACTG Ih
14 dloxane, H,0°90 C H, Cl, C_<N
H,N H,N
20 110
NH4OH’ EtOH q q
EXampje 243 EXample 244

[0459] Step 1: To a solution of 20 (3.00 g, 10.8 mmol) in 1,4-dioxane (60 mL) and water (6 mL) was added 3,5-
dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoxazole (2.90 g, 13.0 mmol), tetrakis(triphenylphosphine)pal-
ladium(0) (624 mg, 0.54 mmol) and potassium carbonate (2.98 g, 21.6 mmol). The reaction mixture was purged with
nitrogen and heated at 90 °C for 18 h. The mixture was cooled to room temperature, concentrated and purified by
chromatography (silica gel, 0-20% ethyl acetate in hexanes) to afford 110 (3.18 g, 99%) as a yellow solid: TH NMR (500
MHz, CDCl,) 5 7.38 (d, J = 8.3 Hz, 2H), 7.34 (t, J = 7.3 Hz, 2H), 7.28 (t, J = 7.1 Hz, 1H), 6.78 (d, J = 7.8 Hz, 1H), 6.55
(dd, J=1.8,7.7 Hz, 1H), 6.43 (d, J = 1.8 Hz, 1H), 4.35 (s, 2H), 3.88 (s, 1H), 3.42 (s, 2H), 2.23 (s, 3H), 2.11 (s, 3H); ESI
m/z 294 [M + HJ*.

[0460] Step 1: To a solution of 110 (100 mg, 0.34 mmol) in acetic acid (2 mL) was added methyl 2,2,2-trichloroacetim-
idate (66 mg, 0.38 mmol) at room temperature. The reaction mixture was stirred at room temperature for 1 h and then
water was added. The precipitate formed was collected by filtration, the filter cake was washed with water, and dried
under vacuum at 40 °C to afford 111 (110 mg, 77%) as an off-white solid: 'H NMR (300 MHz, DMSO-d) § 7.93 (dd, J
=0.4, 8.4 Hz, 1H), 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 + H]*.
[0461] Step 2: To a solution of 111 (100 mg, 0.238 mmol) in ethanol (1 mL) was added concentrated ammonium
hydroxide (1 mL). The reaction mixture was heated at 120 °C for 1 h. The mixture was cooled to room temperature and
concentrated. The residue was purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes then to 20%
methanol in ethyl acetate) followed by reverse phase HPLC on a Polaris C g column eluting with 10-90% CH;CN in H,0
to afford Example Compound 243 (21 mg, 25%) and Example Compound 244 (29 mg, 35%) as an off-white solids.
Example Compound 243: 'THNMR (500 MHz, DMSO-dg) § 7.77 (d, J = 8.3 Hz, 1H), 7.49 (s, 1H), 7.36 (s, 1H), 7.33-7.19
(m, 6H), 6.58 (s, 2H), 6.27 (s, 2H), 2.32 (s, 3H), 2.15 (s, 3H); ESI m/z 346 [M + H]*; Example Compound 244: 'TH NMR
(500 MHz, DMSO-dg) & 8.38 (s, 1H), 7.92 (s, 1H), 7.82 (d, J = 8.5 Hz, 1H), 7.63 (d, J = 1.0 Hz, 1H), 7.33-7.28 (m, 5H),
7.27-7.22 (m, 1H), 6.02 (s, 2H), 2.35 (s, 3H), 2.18 (s, 3H); ESI m/z 347 [M + H]*.

97



15

20

25

35

40

45

50

55

EP 3 010 503 B1

Preparation of 1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-yl)-1H-benzo[d]imidazol-2-amine ((Refer-
ence) Example Compound 248)

[0462]
o
@\\ ] /\N POCI, pyidin 3"amjne: p TSOH"H,O Q\\
0:<N Toc al ( NMP: mjcrowave: 190 °C
H
81 Example 248

[0463] Step1: A solution of 81 (500 mg, 1.57 mmol) and phosphorus(V) oxychloride (2 mL) was heated to 100 °C for
17 h. The reaction was concentrated in vacuo and saturated aq. NaHCO5 (5 mL) and ethyl acetate (20 mL) were added.
The ethyl acetate layer was separated, dried over Na,SO,, filtered and concentrated. The residue was purified by
chromatography (silica gel, 0-30% ethyl acetate in hexanes) to afford 112 (415 mg, 78%) as a light brown oil: ESI m/z
338 [M + H]*.

[0464] Step 2: A mixture of 112 (20 mg, 0.06 mmol), pyridin-3-amine (28 mg, 0.30 mmol) and p-TsOH+H,0 (22 mg,
0.12 mmol) in NMP was heated at 190 °C in a microwave reactor for 2 h. The mixture was concentrated, and the residue
was purified by chromatography (silica gel, 0-100% ethyl acetate in hexanes) to afford Example Compound 248 as an
light brown oil: ESI m/z 396 [M + H]*.

Preparation of 3-(1-benzyl-1H-benzo[d]imidazol-6-yl)-4-ethyl-1H-1,2,4-triazol-5(4H)-one ((Reference) Example
Compound 249)

[0465]

NH,NH, H20 ethyhsocyanate

<N OCH; BtOH <N THF

L 0
3 N NaQH N&
H

gﬁ ¥~ JTJ

Exampje 249

[0466] Step1: A solution of 113 (1.20 g, 4.51 mmol) and hydrazine monohydrate (3.27 mL, 67.65 mmol) in EtOH (20
mL) was heated to reflux for 16 h. The mixture was cooled to rt, the precipitate was collected by filtration, the filter cake
was dried to afford 114 (1.02 g, 85%) as an off-white solid: 'TH NMR (300 MHz, DMSO-dg) § 9.74 (s, 1H), 8.54 (s, 1H),
8.07 (s, 1H), 7.73-7.67 (m, 2H), 7.38-7.26 (m, 5H), 5.54 (s, 2H), 4.47 (s, 2H).

[0467] Step 2: A suspension of 114 (500 mg, 1.88 mmol) and ethylisocyanate (160 mg, 2.26 mmol) 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: "H NMR (300 MHz, DMSO-dg) 5 10.09 (s, 1H), 8.57 (s, 1H), 8.14 (s, 1H), 7.81-7.79 (m, 2H), 7.72
(d, J = 8.4 Hz, 1H), 7.38-7.28 (m, 5H), 6.47 (t, J = 5.4 Hz, 1H), 5.55 (s, 2H), 3.09-3.00 (m, 2H), 1.00 (t, J = 7.2 Hz, 3H).
[0468] Step 3: A suspension of 115 (337 mg, 1.0 mmol) 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 CH,Cl, (3 X 50 mL). The combined organic layers were
dried over Na,SO,, filtered and concentrated. The residue was triturated with EtOAc/CH,ClI, to afford Example Com-
pound 249 as an off-white solid: TH NMR (300 MHz, DMSO-dg) § 11.85 (s, 1H), 8.59 (s, 1H), 7.81-7.76 (m, 2H), 7.43
(dd, J=8.1, 1.5 Hz, 1H), 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]*.

98



EP 3 010 503 B1

"+[H + W] G0€ Z/w 1S3 ((HE ‘S) 212 ‘(HE

ajozexosljAyyewip

66< 's) ¥€'C “(HZ 's) 96°G '(HS 's) G¥'L "(H1 's) G9°L ‘(HI q I _ > -G'¢-(14-9-uipuAdia-g*y] 14
's10) 9€°8 “(H1 ') 298 2 (FIDAO ‘ZHIN 00€) YN H, — N4 ozeplwl-He-1Azusg-¢)-y
Q
N DfH
o D'H
\
WIH + W] 1zg Z/w NS N~} ouo-(He)z
66< 1S3 {(HE ‘s) ze'Z ‘(HE ‘s) 61°C ‘(HZ 's) S0°G “(HL ‘ZH ainpaooud 1O o _ >=o0 -uipuAd[g-G'pylozepiwi-H| ¢
8L=r"P)LL L (HG'W)8Z -9 L (HL ‘ZH 8 L=r"P) [eisusb ON ~(A-p-10zexosiAylewip
v L (HL *s) 9211 @ (°P-OSINA ‘ZHIN 00€) HIAIN Hy, -G‘¢)-G-1Azuaq-|
W[H+ W] Lzg z7w 1S3 o of auo-(He)z
o< | ‘(HE'S)8TZ (HE'S) LyZ (HZ 'S) €0'G “(HI ZH 82 ainpaood Ne -ulpuAd(g-g'ylozepiwi-H} z
=r'P)GLL(HS ‘W) GZ2ve L ‘(HL ‘ZH 8 L="r"P) [essusb oN N ~-N N ~(A-p-10zexosiAylewip
oL ‘(HL ‘s) LE'LL @ (°P-OSINA ‘ZHIN 00€) HIAIN H, £HO ~ _ vHo -G‘¢)-G-1Azuaqg-¢
N
H
X O'H
+[H + W] 1zZg zZ/w 1S3 ((HE O N aulwe-g-und-He
9'96 ‘8) 1LG°Z (HE *s) €22 (HZ 's) 8¢'S (HLZ ‘W) 82" 2-9¢€° L v _ N zv ~(A-p-j0zexosiAylewip l
‘(H1 ‘s) 62'8 ¢ (°P-OSING ‘ZHIN 00€) ¥AIN H, 1) Nz 4 -G'¢)-z-1Azusq-6
N
‘N
unodwo
(%) P 9
uoiljeziiajoe.le w.:.__owoo._ﬂ 24njonl auwe edlwo w_Qmem
w.__hn__,_._ nezus)oeiey) [e1ousD, Jonng N [ea1way9 eouBIBIoY
Hind /ajdwex3g

spunodwo? ajdwexs asuaiajay/a|dwex] :z a|geL

5
10
15
20

v
N

45
50

55

99



EP 3 010 503 B1

DH
JAH+ NI 6LE ZW SN 1S3 (HE 'S) 122 ZH aulwe
266 “(HE ‘s) 0¥'Z “(HZ *S) 69°G “(HL ZH Z'L =T ‘P) 6£°9 9 z/v -J-lozepiwi[plozuag-H| o
‘(HZ ‘W) 21°2-0Z°2 “(HL ‘ZHZ L = 'P) €2°2 ‘(HE ‘w) e -(JA-p-jozexos|Ayrewip
Ov'2-€¥'Z “(H1 ‘s) 178 (510AD ‘ZHIN 00€) ¥INN H, CHN -G'c)-G-1Azusg-|
J{H+ NI 6LE ZW SN 1S3 (HE ‘s) 912 aulwe
(HE ') LE'Z (HZ *S) ¥€'G“(HL ZH Z'L = ‘P) OF'9 -p-l0zepiwi[plozueg-H|
BB< | o o) n « .
(HLZHZ' L =1 'P) 9%'9 ‘(HZ ‘W) 0Z'2-€22 ‘(HE ‘w) -(JA-p-jozexosiAylewip
ve2-2€2 “(HL *s) §6°2 @ (¥10AD ‘ZHIN 00€) HINN H, -G‘¢)-9-1Azuaq-|
‘H
PN
AH+ ] Lzge Z7w 1S3 {(HE *S) GL'2 ‘(HE ‘s) €£2 ‘(He N < 8uo-(Hg)
‘8) JOG(HL 'ZH 22 ‘ZHZ8 =" "PP) ZL°L ‘(HL ‘ZH ainpadoud < \N Z-lozexo[p]ozuaq
BB< | e e N e DOYH 9
9L=r'p)ezs (HIL ‘W) 8z L-¥e L (He ‘W) ¥€ 2-0v' L |esousb oN o (1A-p-|ozexosijAyrewip
‘(HE ‘w) gv'2-2v"2 @ (°p-OSINA ‘ZHIN 00S) ¥IAIN H, -g'e)-G-|Azuag-¢g
SIS
+[H + ] G0g z/w 1S3 ((HE ‘S) 212 (HE _ P aj0zexos|jAyewip
66< ‘s) $£°Z (HZ ‘S) 96°G ‘(HS ‘s) Sv°L ‘(HL ‘S) G9°Z “(HI g -G'¢~(1A-9-uipLAd[g-G‘y] G
‘s19) 9€'8 ‘(H1 ‘s) 298 ¢ (]10aD ‘ZHIN 00€) ¥IAIN H, N ozepiwi-H|-lAzueg-1)-y
‘HO
punodwo)
(%)
uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
O1dH ljezusjoeieyn [eJouss nas N [eoitusua aouaIajey
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

100



EP 3 010 503 B1

+[H + W] veg z/w WIN 8uo-(H1)
66< ((HE ‘) 68°L “(HE ‘s) 90°C ‘(HZ 's) €¥'¥ “(HZ 'S) 60°G ainpadoud Z-unozeuinboipAyip-y'¢ 2
‘(HL‘ZHO'L=r'P) 859 ‘(HL ‘ZHO'L'S' L= ‘PP) 06°9 [essusb oN -(14-p-10zex0sAyiewip
‘(HZ ‘w) L' 2-ve 2 @ (°p-OSINA ‘ZHIN 00S) ¥IAIN H, -G'¢)-/-1Azuaq-|
“+[H + NI ze€ z/w 1S3 (HE *s) 20°C ‘(HE oUO-(HL)z-Ulfexouinb
66< 's) 91 (HZ 's) LG'G “(HL 's) ¥0°L "(HE ‘W) 8172-12"L ainpadoud (/A-p-0ZExOSIAUTOWIP N
‘(HL 'w) L2'2-62°L (HZ ‘W) 2e'2-G€'L (HL 'ZH Z'8 = |esouab oN “6e)-s-Ihzuag-)
rP) ¥6°L ‘(HL ‘s) €¥'8 2 (]10AD ‘ZHIN 00E) HINN H,
: (e e : auo-(He)z
. +=._, + s__.FN,m N\c,__ NN ..:._m .wv .@F Z “:._m .wv 14 .N enpaoaud ~uIpUAd[g-G plozepIWI-H |
66< (HZ 's) G0'G “(H9 ‘W) GZ' ¥y L “(HL ZH L'Z=""P) 213U O ({A-p-l0ZexosIAuIowIp ol
s ‘g . 9n. ‘7 : :
06°2 ‘(HL ‘s) 1811 © (°P-OSINA ‘ZH 00€) HIAN H, -6€)-9-/Azusg-|
“+[H + Wl 60¥ Z/w SN 1S3 €H N SUILE
(HE 'S) ¥6°L “(HE S) 2L'Z(HZ ZH 09 =T ‘P) 8¥ ¥ I i
--|0Zepliul{pjozusaqg-
66< (HZ's) LY (HL'ZHZ L =r'P) 26'S(HL ZHO'9=" 2 ml/ N .*M_\_A-v-_mwmmw_w_;&ue_.__m 6
7 L59(HLZHZ'L =1 'P) 299 ‘(HOL ‘W) 81°2-0¥"L . -6€)-9-AZUBGIP-L'N
‘(H1 *s) 22’8 ¢ (°P-OSINA ‘ZHN 00€) YN H, D'H H :
%) punodwo)
uoljeziisjoe.le w.:.:owoo._ﬂ 24nj}onJ} awe edlwo w_Qmem
M._H__”__ hezl 4o |eiduan) S N [eo1tuS4D ELDETETE) |
; /adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

101



EP 3 010 503 B1

+[H + W] g9¢

‘ ‘ . ‘ L ‘ e € aulwe-{-|ozepiwl
Z/w 1S3 ((HE ‘ZHZ L= 1) 6Y'L "(HE 'S) 912 (HE enpsacud HO™\ as [plozuag-H}-Axoue
66 | 'S)0€Z (Hz 's4q)0ey (HZ ZH6'9=r D) 89 (HZ [e13usb o © A “z-(/A~p-l0ZExOSIAUIOWIP Ly
') €L'G(HLZHG L =r"P)0€9 ‘(HL ‘ZHG L =1 'P) | N “g'c)-ohzueq)
€€°9 “(HG ‘w) 0Z'2-6¢"2 2 (]10AD ZHIN 00€) YN H, ey’ ©
‘IN
(e (e , H auo-(Hg)
+[H+ Wl seg zw 1S3 {(HE 's) 012 ‘(HE ‘s) 82°C ‘(HZ 11 N, Z-lozepuulplozusg-H1
9'86 ‘8) G6'¥ ‘(Hz ‘s) ¥0°G ‘(HZ ‘s) 82°9 ‘(HG ‘w) GZ'2-9¢"2 9 ~ o -A_>-v-_mNm.x8__>£we_u 9l
“(HL ‘) #¥°01 2 (°P-OSING ‘ZHIN 00S) HIAIN H, Q 6'6)-9-|AZUBG- | -oUIlE-p
N° ey .
Os O
+N )
“+[H + W] g9¢ z/w 121 auo-(Hg)z-10zepiwi
g | 'ST(HE S GLT(HE'S) 58T (HZ 'S) €1°G '(HG W) o oHAz ‘0 [plozueg-H}-onu g1
82°L-2¥’L(HL'ZHG L=r"P)0S 'L (HL 'ZHG L= "P) Q -v-(IA-y-10zexoslAyiawip
2L L (HL 's) L1ZL 2 (Pp-OSNA ZHIN 00€) HINN H) Q ! oz -G'¢€)-9-1Azuag-|
‘HD
|O/Z\\O
z/w 1S3 “(HE ‘w) @h.:.m_ mm_.\%,m.m_w ‘W) 09'0-69°0 ‘(H1 _ Slozexos|ipeLIp 5'e
. AP i “H -(1A-9-10zepiwi[p]ozusq
€16 w) 8Z°L-8¢€°} ‘(HE *s) 0€'C ‘(HE 's) 9¥'Z ‘(HE 's) GL°2 4 z/vlomm A__._w.ob_c-v-_éae-m vl
(HZ'ZHOL=r'P) LZ¥ (HL ZHG L= "'P) €6°L ‘(HL o _(ApowiAdoidofoko)-1 )i
‘ZH G =1 ‘P) €0°'8 ¢ (AOFAD ‘ZHN 00S) YN H, N™ e
. ¢ ‘ [ Z/ 2
JH+ Nl 6LeZw 1S3 ((HE 's) 81 ‘(HE go—< || H B T
66< w.v%mm (He .wv %.N.:._N.wv @m.m :._N. EE.F .N-om ‘ a ZNF -9-uiplAd[g-g*ylozepiwi €l
HE ‘W) 62°2-9¢°2 “(HL ZHO'L =1 'P) 82°L (H1 _ P “H L-AUpoW-Z-AZUSG- | )1
‘ZH 0L = ‘P) 2€'8 ¢ (A0®AD ‘ZHW 00S) HIAN H, gy N
%) punodwo)
o ainpasoud a|dwexg
91dH uoljezuajoeieyd [eIouss ainjonuyg SWEeN [ed1wsyd ELDETETE) |
Aand /adwex3g
(panunuod)
S e Q & S 8 S g 3 8

102



EP 3 010 503 B1

aplwexoqJed
H+Wle9gz/w|ST (HE'S) LL'2 (HE'S) 822 (HT ') -p-9|0zepiwi[p]ozuaq
€86 LS (HLZHY L =r"'P) 002 ‘(HG ‘W) ¥2'2-2€° L “(HL r -H1-0JpAyip-¢‘g-oxo Iz
ZH €L =1 ‘P) ¥ 2 2 (A0%AD ‘ZHIN 00S) HAIN H, -2-(1A--|ozexosi|Ayyowip
-G'¢)-9-1Azuaq-|
MHlHy\dv
aje|Axoqied
. O
1S3 .AIM .wv 602 w.%HMJMwZN@NNM .NAPCMU .wv 16 .AIN .wv © o |.V|®_ON®_U_C(__:UU_ONC®Q
< ' € Zv -H L-04pAyIp-£Z-0X0
00 P16 (HLZHG L =1 "P) L0°L (HS ‘W) ¥ L-L€°L (H) r " © - -A_._\AF. -MNM.MM_M awi w
ZHG'L = ‘P) ¥5'2 ¢ (A0®AD ‘ZHW 00S) WAN H, Q el HEHISHAP
NN o -G'€)-9-1kzuag-| |Ayrew
<
“[H + W] 29€ Z/w 1S3 (He TN .
aulwelp- -9|0zepIiwl
‘ZHZL=r"NZZL (HE ‘S) 112 (HE 'S) 82°C ‘(HZ ‘W) HO™\ y. H ﬁc_owcm%m FN._\A,_%-NUZ-A._\A
896 | 8¢€-L¥E(HZ's)€8 Y (HZ'S)BL'G (HLZHG L=r"P) _ HN A - -{ozexoSIAUIAWIP 6l
129 (HL 'ZHG L =r'P) 0€'9'(HL ‘ZH¥'S=r") 299 | N -GC)-o-hzueq-.
‘(HG ‘W) 02"2-v€ @ (*P-OSINA “ZHIN 00€) HIAIN H, ey’ ©
‘ Oy -0
"+«[H + Wl z6€ Z/w 1S3 (HE N oUILLE-Z-0ZEpILI
PG =) 17 L (e S L7 (e “S) 967 (147 W [ ]
¢m N. ﬁ ) N,N g A._._m ,v FN.N m_._m , )9 .N ,:._N, ) moI/ H [Plozuag-H -omiu-p-1Ayle
66 69°€-82€ (HL ZHY'S=r"1 62 ¥ (HZ'S)SL'G (HI ‘ZH [ (ot « 8l
. . s e o / N-(IA-p-|ozexosiAyyewip
G'1L=r'p)e0s (Hz ‘w) gL 291 L (HE ‘W) Ge'2-2v L , N ) N
e . ¢ . G'c)-9-1Azusq-|
(HL‘ZHG'L =1 'P) 82 2 (]10AD ‘ZHIN 00€) NN H, o)
%) punodwo)
o ainpasoud a|dwexg
91dH uoljezuajoeieyd [eIouss ainjonuyg aweN |eaiway) eouesejey
Aand /adwex3g
(panunuod)
S © 8 Q 8 8 S g 3 8

103



EP 3 010 503 B1

+[H auo-(H{)g-uipuAd
296 + Nl €6€ Z/w SN 1S3 {(HE ‘s) ¥ ((H9 *s) 02 ‘(He N [9-¢*plojozesAd-H-1Ayow 6z
‘8)Gp'G (HZ ‘W) €1°2-61°2 (HZ ‘W) Le2-9¢° 2 ‘(HL ‘'S) -¢-(1Azusqoiony-y)-L-(1A
£0°8 “(HL ‘s) 0°21L 2 (°p-OSING ‘ZHIN 00€) ¥AIN H, -p-l10zexos|Ayawip- g)-9
+[H + W] €6€ z/w SN 1ST (HE ‘S) 222 ‘(HE apixo-{ suiplAd
66< ‘s) G¥'Z ‘(HE *S) 69°C ‘(HZ ‘s) 6S°S (HZ ‘W) ¥1°2-02°L N [9-¢*plojozesAd-H-1Ayiow vz
‘(HZ ‘w) 6" 2-0¥"2 (HL 'ZH6'0="‘P) €82 ‘(HL -¢-(1Azuaqoionyy-y)-L-(1A
‘ZH6'0="r"‘P) 128 2 (°P-OSING ‘ZHIN 00€) HINN H, -p-l10zexos|Ayowip-*¢)-9
al
"+[H + Nl G0€ z/w SN 1S3
s s
66< . o e e o o ) W ojouAd-H1-Ausyd-N-(1A €z
¥8=r‘P)60°L‘(HLZHY8=r"P)SZ L (HL ‘S)Ep' L -0ZEXOSIAUIOWIP-GE)-G
(HL'ZHZ2=r'P)19°L(HL 'ZHVY'8=r"P) 28'L (HL . .
ZH 8L ="P) L'LL 2 (°P-OSINA 'ZHIN 00€) HAIN H;
SHN
8uo-(Hg)
+[H + Wl 6¥¢ H
(e ¢ (e ¢ (7 ¢ ‘ Z-lozeplwi[p]ozuag-H|
: . : .
6'¢6 .N\E _m.m_ ,.:._m,wvov. ¢ :._.m °) N.N.N :._.N ©) m.@m :.._N r H zvﬂo ~(1A-p-|0zexosiAyrowip 44
S)OLS(HL'ZH Y L=r"P) LLO(HL'ZH V'L =1 'P) -6¢)-g-1Azuoq
Q¢ ‘ . [ ‘ Q
66°9 '(HS ‘w) €z 2-2¢"2 2(A0AD ‘ZHIN 00S) AN H, . - L-(ApewouILE)-;
%) punodwo)
} uolijeziisjoele w.:.:owoo._ﬂ 24n3onJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

104



EP 3 010 503 B1

WH+Wl6LezZ/w ST (HEZHO L= "P)90°C (HE'S)

9]0zexosI

986 0L “(HE ‘s) 62°Z “(HL 'ZH 0L = ‘D) ¥yt ‘(HG ‘w) ainpaooud (1A-9-uipuAd[a-g'y] 08
0202 ‘(HLZHGZ=r"'P)S9°L(HL ZHOZ =" [essusb OoN ozepiwi-HL-(1AyieAusyd
‘P) 9€°8 ‘(HL ‘s) 92°8 ¢ (@O®AD ‘ZHN 00S) YN H, -1)-1)-v-1Ayiswip-g'e
".[H + W] 69¢ z/w |S3 “HO~ -OH
« ‘s) -z * ‘s) 2 ‘s) e ‘s) . A aulwe-{-|ozepiwi
) . _._m, m:. ¢ _._,m mm,m _._@ .wr € ._._N } mvm ainpaooud A\z H [plozuag-H-|Aysswip-N
1’86 (HL'ZHO'L=r‘P)SZ'9(HL ‘ZHO L =1 ‘P) G8'9 ‘(HZ . 62
) o . Rlsani s . [essusb OoN = N-(1Azuaqoiony-1)-1-(1A
ZH06'06=""PP) LI'L (HZ ZHS'G ‘S8 =T ‘PP) 0 n :
P o o (O . = -p-10Zex0s|AY1ewIp-G‘¢)-9
Ly 2 “(HL ‘s) 82'8 Q (°p-OSING ‘ZHIN 00S) HIAN H, I iy’ N
+H EZ\Umm
+ Nl LGE Z/w ST {(HE *S) L1L°2 ‘(HE *s) €2 ‘(HE ‘ZH aulwe--|ozepiw
GG=r‘p)egz‘(HZ'S) L¥'S (HL ‘ZHOG=r ‘b) 58'S ainpaooud H z/v [plozuag-H |-1Ayrew
BB< | L oy e e o T X (| 8
(HL'ZHO'L=r'P)609 (HL ‘ZHO'L =1 ‘P) 99 ‘(HZ |essuab oN ; -N-(1Azuaqouionjj-y)-1~(|
‘ZHG'S ‘88 =" 'PP) 9L, (HZ ZH GG ‘8’8 =TI ‘PP) z,o l -p-l10zexos|Aylowip- g)-9
ev'2 ‘(HL ‘s) zz'8 ¢ (°P-OSING ‘ZHIN 00S) ¥AIN H, O'H Cf
“HN
_ .+=_._ * 5__ £E€ =11 1S3 .:._m w,::w :._m. , ¢ | @ulwe-p-jozepiwi[plozuaq
s) €€ ‘(HY ‘'s) o¥'S ‘(H1 ‘s) 2£9 ‘(H) ‘S) 299 (He 4 « <
66< o i ARG 0 -H-(1Azuaqoiony-y)-1~(| 1z
ZH06'06=""PP) LL'L(HZC‘ZH 0’9 ‘0’8 = ‘PP) N -0zZexosIAIBWIP-G'E)-9
zv'L ‘(HL *s) €28 ¢ (°P-OSING ‘ZHIN 00€) HINN H, =\ ‘ ’
€
A HO
1 ) e ..+=._ +._>__ soe=z/t sjozexosiAyjawip
1S3 (HE ‘s) ¥€°Z “(HE *S) ¥S'2 ‘(HZ ‘S) 2G°S ‘(HS ‘w) alnpaooud cor(1f > .
86 e o e L o 1 e ot 6 -G'e-(1A-g-uiplAd[g-G'y] oz
1272952 (HL'ZHL'8=r"P) b2 ‘(HL ‘ZH L'8=r‘P) |eJouab oN oze «
Tl o 19 . piw-He-1Azueg-¢)-y
218 “(HL *s) 2198 2 (°P-OSINA ‘ZHIN 00€) YN H,
punodwo)
(%)
uolijeziisjoele w.:.:owoo._ﬂ 24n3onJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

105



EP 3 010 503 B1

+[H + Nl zg€ Z/w SN 1S3 (HE *S)

apAyapleqles-¢

66< LZ'2'(HE's) 02 (HZ 's) 65°G ‘(HG ‘W) 0E " 2-¥¥ L ‘(HL ainpadoud -auipuAd[g-z‘¢lojouAd-H | g6
‘ZHSL=r'P) LL'8(HL ‘ZH 8L =1 ‘P) €68 ‘(HL ‘S) [essusb ON -(14-p-10zexos)Ayiewip
€2°8 “(HL ‘s) Z'01L ¢ (°P-OSING ‘ZHIN 00€) ¥AIN H, -G‘¢)-9-1Azuaq-|
I
+[H + I zg¢ z/w SN Nx € ‘
(et (e (1o ¢ (e < ajozexosi|Ayewip-G
1S3 (HE *s) £1°Z “(HE 's) G€'Z ‘(HZ *S) 8%'G (HS ‘W) ainpaooud 71 H i _ i ! c- s €
66< s a1 oL , U e oy ¢ s (1A-9-uipuAd[g-z‘¢lojouiAd ve
vZ L-ve L (HL 'ZHO'Z="r"P) 08'L ‘(HL 's) 98°L ‘(HI |esouab oN S efirioa-L)-
— . X e P H1-owouig-g-|Azusg-|)-t
ZH 6L =r'P) £¢'8 € (QO*AD ‘ZHIN 00S) HIAN H, N
‘HO
“HN
o ] _— (Hg °S) N aulwe-y
. 2 ,ww_._ y _\,,_A ONMV\ ._m.w_ . _._w 9 “(HS ‘W) a.npsdoud A\z | X H | -uipuAd(o-g‘plozepiwi-Hi
oo Mw.w.mw_.m,:._mm%&_.._m ﬁ%%w_o_.w_.:\,_mm%m:zﬂ: [eieLes oN = \ b (frriozexosinoutp ”
g e -G'e)-0-1Azuag-|
*HD
: e e apIxo-g
) ) ,+A=._ Lﬂ.w_w,__ F.N .m.AN\E,%m .A._._.m w.v N,AF ¢ Aw_w_m .wv,A ainpadoud aupuAd[o-g‘ylozepiwi-H |
e MNV NE.MN,:._ W.M@N@_.._wm Q Ao%mmﬂﬂ_\,__._homvw_@_\ﬂz __”__F f1ouab oN (if-p-jozexostikuiawp “
b -G'¢)-9-1Azueq-|
i ) o ..+=._ +._>__ soe=z/t sjozexosiAylowip
) 1S3 (HE ‘s) 22 ‘(HE ‘S) 0¥ (HZ ‘s) 8G°S ‘(HS ‘w) alnpaooud co(1f P .
9'86 e e VR, i 6 -G'e-(1A-9-uiplAd[o-G'y] e
0€° 2072 “(HL ‘ZHO'L =1 ‘P) 8L ‘(HL ‘S) GO'8 ‘(HL [essusb oN oz ‘
o k e piwi-H-Azueg-1)-y
ZH 0L = ‘P) 00'6 © (AO*AD ‘ZHIN 00S) HIAIN H,
punodwo)
(%)
uolijeziisjoele w.:.__owoo._a 2.1NnjonJ awe edlwo w_Qmem
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35
40

45
50

55

106



EP 3 010 503 B1

+[H + W] 61 Z/w
m_Omeow__\?_”_mE_U-m.m
" 3 . 3 3 . 3 3 . 3 Q

66< mé _mm._ A_._m. w.v L ,N :._m. s) mm. N, :._N. °) G m, (He o4Npsao! -(14-9-uipuAd[g-z‘c]ojouiAd 6¢

W) 92'2-22°L ‘(HE ‘W) 2t LGy L ‘(HL 'S) 9G°L ‘(HL [eJouab oN “H | -OIU-g-[AZUBG-| )

's) 278 ‘(HL ') v2'8 @ ((10QD ZHW 00€) YN H, .

“+[H + W] z9¢ z/w 1S3 (He aplwezuaq

's) 122 '(HE 's) 6£°C (HE 'S) 09° ‘(HT 'S) 19'G ‘(He enpsacud (Kurew(jA-| -utpuAd
66< ‘ZHY'8=r'P) 2272 (HL 's49) 1&2 (HZ ‘ZH¥'8 =" [e12usb o . [9-Gplozepiwi-HL-[Ayew 8¢

‘P) €8 L (HL ‘s1Q) ¥6°2 ‘(HL ZH L'2=r‘P)66°L ‘(HL NH -Z-(IA-p-10zexosiAylewip

‘ZH 8L =1 ‘P) 5£'8 2 (°P-OSING ‘ZHIN 00€) HINN H, -6'€)-9))-¥

“+[H + W] 8¢ z/w ajewlo) |A-g

66< SN 1S3 (HE ‘s) 012 ‘(HE s) 22’2 ‘(HZ ‘s) LE'S ‘(HE ainpadoud -uipuAd[g-g‘clojouhd-H| ’6

‘w) gL /-ze L ‘(HL 's) 82°2 “(HE ‘W) Ly 2-€¥° 2 ‘(HL [essusb oN -(14-p-10zexosAyiewip

‘s) 29°2 “(H1 ‘s) 06°6 Q (]10AD ‘ZHW 00€) HINN H, -G‘¢)-9-1Azuaq-|

“+[H + W] o€ z/w SN 1ST {(HE ‘S) £1°Z ‘(HE 'S) auoueya(jA-g

66< ¥ 2 (HE 's)68°C (HZ's)0v'S (HZ‘'w) 8L 2-12° 2 (HE ainpaooud -uipuAd[g-g‘glojouhd-H| 96

‘w) 9¢°2-0v"L ‘(HL ‘ZH Q'L =1 ‘P) G¥' L ‘(HL 's) 22’8 [essusb OoN -(14-p-10zex0sAyiewip

“(HL‘ZHG'L = ‘P) 658 2 ((10AD ‘ZHIN 00€) HINN H, -G'¢)-9-1Azuag-1)-1
%) punodwo)

: uolijeziisjoele w.:.:owoo._ﬂ 24n3onJ awe edlwo w_Qwam
MH__”__ njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
; /adwex3g
(panunuod)

10
15
20

25

(=
™

35

40

45
50

55

107



EP 3 010 503 B1

S| Ny
[H + W] 6£€ Z/W NN ‘(HE ‘S) 81°C (HE ‘S) _ v
) +_A 's) 666 ZH 18 = 1 'D) 9L ‘(HL Z = ajozexoslAyawip-g‘c-(1A
66< m.m ¢ _.,_N .@mm _.._N ¢ o B re .@m . _.: _.._ g = -9-uipuAd[g-g*ylozepiwi 157
L'Z=r'P)2e 2 (HZ2H 2'8=r"p) L& L (HI 's)GZ'8 “H L-(1AZUBGIOE-})- L)1
‘(HL‘ZH 1’2 =r"P) 2¥'8 2 (]1DAD ‘ZHIN 00€) ¥IAIN H,
+[H + W] 6ee g
(et e s RS - ajozexosljAyrewip-g'e-(1A
66< i, .:._.m y ) 6ce :._m. ? e :._.N ,wv 8vs Ev g N -9-uipuAd[g-g*ylozepiwi 47
W) 22°2-L€ L (HL'ZH LL'Z=r"P) 86°L ‘(HL 'S) L1'8 _ > “He-(1AZUBGOIOUP-})-€)-b
‘(HL‘zZH 1’2 =r‘P) 2£'8 2 (]1DaD ‘ZHIN 00€) YIAIN H, eSS N
L >
AH+ Wl eze i 8jozexos|(]A-9-uipuAd
686 z/w AW ‘(HE ‘s) 912 ‘(HE ‘s) €£°2 ‘(HZ ') 06°G ‘(HE a . [9-G*plozepiwi-H L-(jAzuaq Ly
‘w) 0g° 2L (HZ ‘ZH L'8 =1 ‘P) 99'L ‘(HL 's) 62’8 D (IApewotonyyn)-y)-1)-y
“(HL‘ZH L'2=r‘P) 67’8 2 ((10AD ‘ZHIN 00€) HINN H, -lAyrewip-g‘e
H
H + Wl €2€ z/w AW (HE *S) 0€°Z ‘(HE *S) 8jozexos|(]A-9-uipuAd
'8 v¥'2 ‘(HZ ‘S) 86°G (HZ ‘ZH L'8 = ‘P) G¥'L ‘(HZ ‘ZH a [9-5*plozepiwi-He-(1Azuaq op
L'8=r‘P)¥9°2 (HL ZH L'Z=""P) 00'8 ‘(HL ‘S) GL'8 (IApewolonyyn)-v)-¢)-y
“(HL‘ZH L'2=r‘P) ££'8 2 (]10AD ‘ZHIN 00€) HINN H, -lAyrewip-g‘e
%) punodwo)
} uolijeziisjoele w.:.__owoo._a awe edlwo w_Qwam
91dH njezualoeiey) [elouss, N [esiway9 0oUBI010Y
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

108



EP 3 010 503 B1

‘ ¢ \Z
+[H + ] 90€ Z/w WIN (HE H | z/v —
.wv NN.N,:._m.wv 8¢'C '(HZ ,wv ok (HL zH gL=r A (1A-9-upuAd[a-G-p]
€86 P) €L L (HL ‘W) L2 2-1€ L (HL ZH L'Z =" "P) 6L g Q N — oZepili-H | -(AuowA-Z Ly
‘(HL ‘W) 99°2-22°2 “(HL 'S) ¥€'8 “(HL ZH L'2=r'P) — £d)- > .
o (111 € e (€ . N \ -uiplAd)-1)-p-lAurewip-g'e
9v'8 ‘(H1 ‘W) 65°8-29°'8 ¢ (*10AD ‘ZHIN 00€) YN Hy ot N y/
+[H + W] 90€ z/w WIN ((HE 's) 62'C ‘(HE ‘S) €' (HZ 9|0zexos!
656 ‘S) £9°G ‘(HZ ‘W) €2°2-¢€°2 “(HL ‘W) G9°2-12°2 (HL q N (1A-9-upuAd[a-G‘y] op
‘ZH 1'Z2=r'P)86°L (HL ‘ZH L'Z=r"'P) LE'8 (HL 'S) ozepiwi-He-([Ayrewih-g
£e'8 ‘(H1 ‘w) 65'8-29'8 2 (]10AD ‘ZHN 00€) HINN H, -upuAd)-g)--iAuzewip-G'e
AH + W] €28 Z7W N {(HE S) 81°Z H _ z/v
(e s e (11 € e (L1m i 1 ) ape ) ¢ ajozexosi|Ayrewip-G‘g-(1A
pge | (HE'SIGET (HZ'S)8E'S (HZ ZHL'8=T"1)60'L (He q NN g upLAd[g-G plozepiwi .
‘w) 6L Lve L (HLZH L'2=r'P) ¥€'2 (HI 's) 6Z'8 N, \ “H L-(AzUBqIONY)-1 -4
‘(HLZH 12 =r"P) 2+'8 2 (]10AD ‘ZHN 00€) YINN H, 0 .
J'H |
= |
(g H W] €28 2 VN (HE ) : sjozexosiiAygewIp-g*g-(1A
o< | 0ET(HE'S) P2 (He'S) 8y’ (HZ ' W)€0'L60'L (He q N ~ g upLAd[g-G plozepiwi vy
‘w) ee°2-8¢° L ‘(HL ZH L'z =1 'P) 86'L (HI 's) 01’8 B = _ > “He-(AZUBqoIONy-p)-£)-p
‘(HLZH L'z =r"P) €€'8 2 (510D 'ZHIN 00€) YN H, 2 S N
N,
© DH
(%) punodwo?)
o ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
Aand /adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

109



EP 3 010 503 B1

G'86

.+:|_ +
IN] €2€ Z/w SN 1S3 ((HE ‘s) Gz “(HE ‘s) zv'g ((HZ 's)
024G ‘(HZ ‘w) 20°2-80°2 ‘(HZ ‘w) L& 2-9¢°2 ‘(H) ZH
ZL'8L=r'pp)S08 (HL ‘ZH6'0=r"P) 828 (HL
ZH 8L = ‘P) 05'8 ¢ (AO*AD ‘ZHIN 00E) HIN H,

|euslew Bunlels
se auipuAd[q

-¢ ‘plojozesAd-H|

-owolg-9 Buisn :yy

ajozexosijAyrewip-g‘g-(1A
-9-uiplAd[q-¢‘y]ojozelAd
-H1-(iAzusqoiony-y)-1)-

LG

66<

+[H + ] €2€ z/w SN 1ST (HE ‘s) 2¥'2
‘(HE 's) 09°Z “(HZ 's) 2¢6°G “(HL ‘ZH9'E€=r"P) 2,9
‘(Hz ‘w) 20°'2-80°2 ‘(HZ ‘W) 0€°2-6€°L (HL ‘ZH 9 € =T
‘P) 16°L “(HL ‘S) ¥5°8 € (@O®AD ‘ZHIN 00€) YN H,

|euslew Bunsels
se auizelAd
[g- ¢'zlojonhd-Hg
-owolg-¢ Buisn 1y

ajozexosijAyrewip-g‘g-(1A
-¢-uizelAd[q-¢‘z]ojoliAd
-HS-(/Azuagoiony-i)-G)-

0§

66<

“+[H
+ ] zzg z/w SN 1S3 ‘(HE 's) ££2 ‘(HE 's) €52 ‘(HE
‘8) 06°G ‘(HL 'ZH 9'€ = 'P) §5°9 (HZ ‘W) 86°9-¥0"L
‘(He ‘w) 12°2-92°2 ‘(HL ZH 9€ =1 ‘P) 9v'L ‘(HL
ZH 1’8 = ‘P) ¥0'8 ¢ (@O®AD ‘ZHIN 00E) HIN H,

|eusiew
Buipels se suipuid
[9- ¢'Zlojouhd-H)|
-owolg-9 Buisn

8|ozexosiAyWIp-G'e
-(1A-g-uipukd[g-¢ ‘zlojouiAd
-H1-(iAzuagoionyy-p)-1)-

6V

9'/6

+[H + W] Zz€ z/w SN 1S3 (HE ‘s) 612
‘(He 's) 9¢°Z “(HZ ‘s) 2¥'G “(HL ‘ZH €€ ‘90 = ‘PP)
029 ‘(HZ ‘w) 20°2-80°2 ‘(HZ ‘W) vz'2-62°L ‘(H) ‘ZH
€e=r'P)SL L (HLZH 8L ‘6 0=""PP) 8L L (HL
‘ZH 8L = ‘P) 92°8 ¢ (A0AD ‘ZHIN 00€) HINN H,

|eusjew
Buipels se suipuid
[g- Z'clojonhd-H|
-owo.ig-9g Buisn 1y

8|ozexosiAyWIp-G'e
-(1A-9-uipukd[g-z‘glojouiAd
-H1-(iAzuagoiony-p)-1)-

8y

(%)
O1dH
Kying

uonjezuajoeieyn

ainpasoud
|esauan)

a2lnjonng

aweN [esiway)

punodwo)
a|dwexg
aoualiajay
/adwex3g

10
15
20

(panunuod)

25

(=
™

35

40

45
50

55

110



EP 3 010 503 B1

W[H+Wleeg zw ST (HE ‘s) 2L ‘(HE *s) Le'g ‘(HE
‘s) 09'Z ‘(Hz 's1a) zv'v ‘(HZ '$) 82°S (HL ZHG L =T

aulwe-f-|ozepiwl
[plozuag-H -1Ayrew

66 N 1o~ B S5
‘P)9g'9 (HL ‘ZH G L =1 ‘P) Z¥'9 ‘(HZ ‘W) 80°2-60"L , X -2-(iA-y-10zexoslAyivwip
‘(HE ‘w) 82'2-v€ 2 ¢ ((10aD ‘ZHIN 00S) HINN H, o\z -G'¢)-9-1Azusq-|
YO
“HN
o .+,=._ N _.>__ oleZ/ SN IS3 ..:._m w (i S, 7 H duIWE-H-|0Zepul-H|
6LC(HE 's) £&C (HZ 's) €5°G (HZ 's) £6°G ‘(HI ‘zH | Buiuess se suiwe N . >
66< . . Y e e 6 . (1A-p-|ozexosiAyyewip 148
Z1L=r'P)LL'9(HL 's) 029 ‘(HS ‘w) €2°2-2¢ L ‘(HL -p-l0zepul-H| = -6¢)-o-ihzueq-
‘ZH9'0="r"P) €1°8 ¢ (°P-OSING ‘ZHIN 00€) YINN H, | -owoiq-g Buisn :g O §Erotetetrt
l : —
N
*HO
*H
+[H+ I 2£€ z/w SN 1ST (HE 'S) G2'C (HE N 7, N3 ¢ ajozexosi|Ayjewip
, 1 e if1m ¢ o L1 .., | Bunesseauipuid _ H .
196 S)Z¥'C '(HE 's) §9'Z “(HZ 's) 19°G (HZ ‘W) 20°2-80°L [g-¢ ‘plojozeikd N, \ -G'¢~(1A-9-uipuAd es
‘(HZ 'w) 62 2-v€' L (HL 'ZH 8L = "P) 86'L (HI L L-AUe-g , Jz [a-¢*p]ojozelhd-H L -Ayjew
‘ . - ¢ . (% ‘ —O- - _ .
ZH 'L =1 P) 67’8 ¢ (QO°AD ZHW 00€) YAN Hy | _ 19-9 BuIsn 1y J ¢-(ikzuaqolonyj-y)-1)-y
d i)
+[H + W] 28 Z7w SN 1S3 (HE [eusjew Buies aulwe
66< 's) 2e'Z ‘(HE 's) 6%'¢ ‘(HZ 's) €¢£'G ‘(HZ ‘'s) €€'9 ‘(H} | sesulwe-p-uipuAd -y-upuAd[g-¢ ‘zJojonAd 26
'8) GE'9 (HL 'ZH9'€ = 'P) 659 (HZ ‘W) 60°2-G1'2 | [9- €'¢lojonhd-H| -H1~(1Azusqoionyy-)-1 (1A
‘(He ‘w) ¥Z'2-62°L P (°P-OSING ‘ZHIN 00€) HINN H, | -owoig-g Buisn vy -p-lozexos||Ayjewip-G‘¢)-9
T
punodwo)
(%) ainpasoud ajdwex
uoljezuajoeieyd P ainjonuyg aweN |eaiway) _ 3
J1dH A |eiduan) ) ELDETETE) |
Kying
/adwex3g
(panunuod)
(=) v jo) v j=) v [=) v j=) o)
~ ~ N N ™ ™ AN A o ©w

111



EP 3 010 503 B1

“[H + W] geg zw 1S3 (HE
‘) 167} “(HE ‘s) €2°¢ ‘(HE ‘s) €£°2 ‘(HE ‘s) 12 ‘(HE

sjozexoslAylswip
-G'¢-(IAypow(|A-1-upuid

-G‘y]ozepiwi-H L-|[Ayaw
66< $) 06°Z (Hz *S) 26°G “(H1 ZH 12 = [ P) €62 “(HL a m: [ m\w_ piwi-H-1Au 09
e o i . ot S/ -Z-(1A-p-10zexosiAuypwip
ZH gL =1 'P) 5’8 ¢ (°P-OSWA ‘ZHW 00€) HAIN H, o .
NP> c -G'€)-9))-¥
N O'H
,.+=._ " _>_._ @vm, o ._m,m_ .:._,m N_._. ¢l - r) wv.,r :.._m ajozexosljAyrewip-G*e-(1A
8)8L'Z(HE ‘s) 2£C (HZZHZ L=r"D) vy ‘(HZ ‘S) ainpaosoud .
66< DA s . i ) D -9-uipuAd[g-G‘yJozepiwi 8g
667 (HLZHG L=r'P) 8L L (HG ‘W) 2z L-8¢ L (HI |esouab oN e . e
1l o . o9 . H1-Axoyye-g-|Azuaq-1)-4
ZHZ'L=r"'p) S22 2 (°P-OSING ‘ZHIN 00€) AN H,
[H + NI 2£€ z/w 1S3 ((HE ‘s) zZ'¢ ‘(HE ajozexosljAylewip
686 ‘s) 0¥ ‘(HE *S) 19 “(HZ 's) €5°G (HZ ‘W) G1°2-22 L q -G‘¢~(1A-9-uipuAd as
‘(Hz'w) 9z°2-2e 2 (HL'ZH L'2="‘P) 66°L ‘(HL [9-Gplozepiwi-H L -[Ayew
‘ZH gL = ‘P) ¥£'8 ¢ (°P-OSING ‘ZH 00€) HAIN H, -Z-(1kzusqoioniy-p)-1)-y
+[H + W] ogg z/w SN a|uyuozuaq(oulwe(|A-g
66< 1S3 (HE ‘s) 92° ‘(HE 's) 92 “(HZ ‘W) 66°9-10°L ‘(HL " -uipuAd[g-g‘glojouhd-H| ’S
‘W) 2027112 (HZ ‘W) GZ'2-9€ 2 “(HL '8) 8272 (HZ 's) -(14-p-10zexos)Ayiewip
86°L ‘(HL 's) 'L ¢ (°P-OSING ‘ZHIN 00€) HINN H, -G'€)-6))-¢
“+[H + W] 0zZ¢€ z/w SN 1ST (HE ‘S) 02°C (HE 'S) 8uo-(Hy)
6£Z (HZ 's) 06°G “(HL ‘ZH S 2= ‘P) 629 ‘(HS ‘w) G-upuAd[g-z‘¢lojouAd-H |
66< i o e O N By P 96
2L YE L (HL ') $9 L (HL ZHS €= 'P) €872 ‘(HL (1A-p-l0zexosAyjawip
‘ZH G'L = ‘P) S1'8 ¢ (°P-OSING ‘ZH 00S) HAIN H, -G‘¢)-9-1Azuaq-|
punodwo)
(%)
uolijeziisjoele w.:.:owoo._ﬂ 24n3onJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

112



EP 3 010 503 B1

+[H + W] gz¥ z/w 104V ‘(HE
‘ZHG L=rD ey )L ‘(HE 's) 02°C ‘(HE ‘s) GE'Z (HE ‘s)

O// \b

EU

aplweuoynsaueylo
(1A-p-10zepiwi

L's6 | v9T'(HZ'ZHGL=r'b) 1z’e (HZ 's) €€'G ‘(HL 'ZH M zvlu I [Plozuag-H | -Ayrew S9
Z1=r'P)6.9(HZ ‘W) 6022l L (H¥ ‘W) 08 2-68L -2-(I1A-y-|ozexosi|Ayyowip
‘(HL ‘s3a) 122 @ (51DaD ‘ZHIN 00€) HINN H, -G'¢)-9-1Azuaqg-1)-N
W[H + Wl G2¢€ z7w 1S3 ((HE ‘s) Lz'g ‘(HE 's) Le'C apiwejeoe(|A--|ozepiwi
16 ‘(He 's) &2 (HE 's) 92 (HZ ') ¥€'G (HL ‘ZH Z' L = N IAz [plozuag-H L-IAyjew b9
r‘P) 929 ‘(Hz ‘w) 90°2-60°2 ‘(HE ‘w) L 2-8¢°2 ‘(HI HO -2-(I1A--|ozexosi|Ayyowip
‘s) 02'8 ‘(H1 's4a) 6G°8 2 ((10AD ‘ZHIN 00€) AN H, -G'¢)-9-1Azueq-| )-N
. N,
o HWgsE H 2 | Do ojozexosiAyrouiip
Z/w 1S3 ((HZ ‘W) L¥0-9%'0 (HZ ‘W) 8%'0-50 (H1 . O'H ~5'e-(1K-9-uipuAdiq
726 | ‘W)8LL-le) (HE 'S) 922 (HE 'S) v¥'Z "(HE ') 69°C a = -G plozepIwi-H L-Ayow-Z €9
(HZ'ZHZ'L=r"'P) LL'¥(HL 'ZH L'2=r"P) 50'8 ‘(H} Q_ (do
oyt . 9 . -(AurewiAdoidojoko)-1)-+
zH L'z =r'p) 1L€'8 ¢ (*P-OSINA ‘ZHIN 00€) HIAN H, N i
. N
oy e ¢ IA\z _ N ' ajozexosijAyowip
6v€ /W |S3T (HE *S) 22'C ‘(HE 's) 0¥'C (HE 's) 192 H) y -6 e-(1A-g-uIpLAd[a-G'p]
66< ‘(HE's) L€ “(HZ 's) 9v'G '(HZ 'ZH '8 = 'P) 06'9 a , \ 0ZepIlI-H | -AoL-Z- 29
(HZ'ZH28=r"'P) L2 L(HLZH L'Z2=r"P)86'L (HL ) N £
11 o . o (9 . \ 0 (IAzusghxoyiew-)-1)-
ZH 'L =1 'P) ££'8 ¢ (°P-OSINA “ZHN 00€) HINN H, 0 o)
+[H + IN] 28¢€ z/w |S3 ¢ N
+ H A\ ajozexosijAylawl
‘(He 's) 61°C (HE 's) 8€'Z "(HE 'S) ¥5'C (HZ 's) 19°G N | zvlomm -m_.m-?ro__c_w“:\a.m
66< (HL'ZHY'8=r"P) 229 (HL'ZH L'Z'¥'8=""PP)8E"L a Q _ . ok 19
(i1t o o e ot e e N -G'ylozepiwi-H\ -Ayjew-z
(HL'zHVZ=r'P)v2 L' (HL'ZH8 L= ‘P) 88 ‘(HI OH D {(AZUBGOIOIYIIP-H°Z)- L)1
ZH 1’2 = 'P) 9¢'8 ¢ (*P-OSIWA ‘ZHIN 00€) YN H; 0 .
punodwo)
(%) ainpasoud ajdwex
uoljezuajoeieyd P ainjonuyg aweN |eaiway) _ 3
J1dH A |eiduan) ) ELDETETE) |
Kying
/adwex3g
(panunuod)
S © 8 & 8 S g 3 8

113



EP 3 010 503 B1

“[H + W] v¥€ Z/w 1S3 ((HE ‘s) 122 ‘(HE ‘S) 6EC
“(HE 's) 216°Z (HZ *S) 219G (HZ ‘ZH ¥'8 =" ‘P) 9¢°/

molAz H
ZU ‘D 0

9|Ujuozuaq
(Aurew(|£-1.-uipuAd

: g . e . . -G'ylozepiwi-H L -|Ayiew
e'8e (HZ'ZHV8=r'P) €8 L (HL'ZH L'Z=""S)86°L ‘(HI d G.mm- P _._w_ N 0
oy o b (9 . Z-(IA-p-|0zexostAyjowip
ZH L'z =r'p) 9¢°8 2 (°P-OSING ‘ZHN 00€) HIAN H, .
-6'€)-9))-¥
“+[H + NI Gzg z/w 1S3 ((HE ‘s) 922 ‘(HE € N
) e S H /vl € sjozexos|(jA-9
S) v¥'2 (HE *s) 29°C (HZ 's) GL'G '(HL 'ZH €€ “L'S O'H _uipAd[-g*plozepii-H L
66< =r'PP)00°L ‘(HL ZHZ'L ‘L'E=r‘PP) GZ'2 ‘(HL ‘ZH a ~ o, - 69
S . g X ; o Q S -(IAyrewiA-z-usydoiyy)-
ZL'LS=r'Pp)8Y'L(HL ‘ZH L'Z=r"P) LL'8 ‘(HI — - AYIOW-Z)-p-IAUIoWIp-G°E
‘ZH L'2=r‘P) ¥£'8 2 (°P-OSING ‘ZHIN 00€) HINN H, N 8t \ \ :
«[H + Wl oze ¢
Z/w ST ((HE 's) 1Z'Z (HE 's) 0v'C ‘(HE *'S) ¥9'Z (He H50) 1 9]0Zexos|
) ‘) 09'G ‘(HL 'ZH9°0‘8'v ‘82 =r‘PPP) L£°2 ‘(HL ‘ZH (1A-9-uipuAd[g-G*plozepiwi
G'96 a N 89
8L L8=rW)09 L (HLZH L'Z=r"‘P)€0'8 “(HL ‘ZH A # N -HL-(AyewiA-g-uipliAd)-|
L'2=r‘P)SE8(HL'ZHS 'L Ly =1 ‘PP) LG8 ‘(HL ! c 0 -Ayrew-g)--IAylswip-G'e
‘ZH gL = ‘P) 85°8 ¢ (°P-OSING ‘ZH 00€) AN H, — HO
7 YO
+[H + Nl 9g€ z/w — \ =N, 8uo-(Hg)
926 1S3 ((HE ‘s) g2 ‘(HE ‘s) L2 ‘(HZ ‘s) 66°% ‘(HZ ‘S) o = Z-lozexo[p]ozuaq ’s
865G (HL ZHG'L=r'P)6E9 (HLZHS L =1 P) O¥'9 ol)\z . (Ik-p-lozexosiAyrowip
“(HS ‘w) 0€"2-e¥"Z ¢ (°p-OSING ‘ZH 00€) HINN H, O -G'¢)-G-1Azuag-g-oulwe-;
HN
~D'H
“[H + W] 8v€ zZ/w 1S3 (HE ‘s) 61°C ‘(HE ajozexos|jAyewip
166 ‘s) £¢°Z (HE 's) 99'2 ‘(HE 's) €0'¥ ‘(HZ ‘s) 2e'G ‘(HI aunpaooud fo*\z e -G'¢-(1A-g-10zepiwi 99
‘) €69 (HL ‘ZH Z'L =1 'P) ¥9'9 ‘(HZ ‘W) 90°2-60°L [essusb oN B [plozuag-H |-1Ayrew
‘(He ‘w) 0€°2-5¢°2 ¢ (]10AaD ‘ZHIN 00€) HINN H, N -z-Axoyrew-p-1Azuag-| )-
< O
HD
(%) punodwo)
. uolijeziisjoele w.:.__owoo._ﬂ 24n3onJ awe edlwo w_Qmem
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

114



EP 3 010 503 B1

€ ’
“+[H + Wl 0z€ Z7W 1S3 (HE *S) 022 (HE *S) 6€°2 ‘(HE H I S>—ofu 8|0Zexos
686 '8) /G (HZ'S) 296 (HZ'ZH0'9=r'P) ZL'L ‘(HL q SN (1A-9-uipuAd[q-G*ylozepiun vs
‘ZHOZ=r'P)96°L (HL ‘ZHO'Z=r ‘P) 9¢'8 ‘(HZ ‘zH Q _ = -H1-(Auew|A-p-uipuAd)-|
'L '0°€ =1 'PP) £5'8 ¢ (*P-OSINA 'ZHIN 00S) YN H; N ™ en \ -Kyrew-z)-p-iAyewip-g'e
N
“[H+NWlele [euajew Buiels aulwe-y
66< zjw SN 1ST ((HE ‘s) 2€'2 ‘(HE 's) 6%'2 ‘(HZ 's) G&'G | seaulwe-p-uipuAd -upuAd[g-¢ zJojouAd-H} e
‘(Hz 's) 2€'9 (HL 's) G€'9 “(HL 'ZH 9€ =1 'P) 95'9 | [a- g'Clojouhd-H| ~(IA-p-10zexosiAyjowip
‘(H9 ‘w) 0Z°2-1€°2 2 (°P-OSING ‘ZHIN 00€) NN H, | -owoug-g Buisn :g -G'¢)-9-1Azusq-|
‘ . . aulweueywAydWI
+[H + ] 19€ Z7w SN 1ST (HE 's) 9L'2 -z.cz-:\»_.mc P
86 ‘(He 's) z€'Z '(H9 's) 98'Z ‘(HZ 's) 06V (HZ 's) 6€°S 1 _uipuAdg-z-elojouAd-H| 2
‘(Hz ‘w) 81°2-12° L "(H¥ ‘w) 2 2-9¢°L “(HI 'S) 0€'8 o
“(HLZH 8L = *P) ¥£'8 2 (S10AD ‘ZHIN 00€) HIAN H (1f-p-jozexosikuioup
- g -G'¢)-9-1kzuag-1)-|
(et (et Ny €
“+[H + W] ¥0€ Z/W SN 1S3 (HE *S) 91°Z ‘(HE 'S) [eLsjew 4 _ H R
(119 e 11 ) o (11 ¢ i |ozexosi|Ayjewip
e6< | EEC (HZ's)8€'G(HI 's)88'9"(Hz ‘w) €l 2-91'L (HE | Bumueysseaulpuid N -*e-(1A-g-uipuAd[a-z-€] L
‘W) 2eL98°L (HL'S) Ly L (HL 'ZH L2 =1 "P) ¥SL | [9-Z'elojouhd-H) 0 K-t Lk
G o . o o (€ . . =~ o|ouAd-H-1Azusq-| )-f
(HI'ZHg'L =1 'P)9¢'8 2(*10AD ZHIN 00€) YN H, | -owoig-g Buisn :g gy N
punodwo)
(%)
uoljeziisjoele w.:.:owoo._ﬂ 924Nn)onJ awe edlwo w_Qmem
O71dH 1jezuajoeleyd [elouss, ynns N [ed1way aouaIa)oY
Kying
/adwex3g

10
15
20

(panunuod)

25

(=
™

35

40

45
50

55

115



EP 3 010 503 B1

+{H + ] 6€€ Z/W
SIN 1S3 (HE ‘s) ze2 ‘(HE ‘S) 8%°Z ‘(HZ ‘s) 00°'9 ‘(He

apIxo
-y suIpuAd[a-G‘ylozepiwi

66< ‘w) 20°2-€L°L (HZ ‘W) Gy 2-6%"2 “(HL 'S) €8°2 ‘(HL ‘'S) N -H-(1Azusqoiony-)-1-(1A 6z
508 ‘(H1 's) 82'8 ¢ (°P-OSING ‘ZHW 00€) HIN H, -p-10zexosliAyjewip-6'¢)-9
H
: (e e } ¢ N 8|uyuogles-z-susydoiy)
+H + W] oge z/w 1S3 ((HE ‘s) 92° (HE ‘s) e¥'2 8l _ S—% (Ao w(A- | -uipuiAd
(e S) 607 (17 S) 08°C (L ZH Ot = [ ‘D) Le- 1p!
66< .:._m, vmwm :.,_N v.ow,m AE _.._ov, r _3. F.S a S =N [a-G*ylozepiwi-H L -Auyrow 8.
(HL'ZHOY=r'P) L8 L'(HL ZHO'Z=""P) L1 '8 (HI Q S\~ z-({A-p-lozexosAuiowIp
‘ZH0'Z=r'P) 9¢'8 ¢ (°P-OSINA ‘ZHIN 00S) HINN H, N ‘ \ | -6'6)-0))-G .
O'H
‘ ‘ ‘ ‘ 2 \Z ajozexosljAyjewi
+[H + W] 6G€ Z7W 1S3 (HE 'S) L2°Z (HE 'S) ¥v'e H | S0 ! -m.m-A__Mo P
3 “w . 3 .w . 3 .N . = 3 . /
€96 .:._m, v@w NlA_.,_N V.E,m AE _.._mm, r _3. N.ON a A -uipuAd[a-G*'ylozepiwi-H| 1l
(HL'ZH9E=r‘P)EL 2 (HL‘ZH L'Z=r"'P) ZL'8 ‘(HL Q S i) - Aurew-z-(Auew(jh-z-
‘ZH L'2=r‘P) 5£°8 2 (°P-OSING ‘ZHIN 00€) HINN H, z\ /
uaydoiyjolojyos-g))-1)-
N \ ydoiyiololyo-g))-1)-v
+[H + W] 6€€ z/w 1S3 (HE € N
) P, . P . H _ \ ¢ a|ozexosI(jA-g-ulpLAd
8) 222 (HE 'ZH 90 =r'P) ¥£'C ‘(HE ‘S) ¥¥'C (HE / J'H [-G"plozepiwi-H L -(Apew
1’86 ‘s)99' ‘(HZ 's) G9'G ‘(HL ‘ZH Z')L ‘L'2 =T ‘PP) 999 a X g c A_>-N-c8%._5._>£m&-mvv-F 9/
(HL'ZH9€=r'P) ¥0'L (HL 'ZH L'Z="'P) 608 ‘(HI Q_ JH - ALIOW-Z)-p-IAUIOWIp-G°E
‘ZH L'2=r‘P) ¥£'8 2 (°P-OSING ‘ZHIN 00€) HINN H, N oGt \ J :
“HN
“[H + NI 262 z/w 1S3 (HZ ‘W) 0¥'0-G¥'0 (HZ ‘W) . aulwe-y-jozepiw
66< €6°0-29°0‘(HL ‘W) 6L"L-0€°L ‘(HE ‘'s) S22 (HE ‘'s)ov'e p H S—5g [plozuag-H L-IAyew-z-(1A ¢/
(HE ‘8) L9Z(HZZHG9=r"P) 8O Y ‘(HL ‘ZHO' L =T = -p-l10zexos|Aylowip- ¢)-9
‘D) ¥¥'9 “(HL “s) 029 ¢ (A0®AD ‘ZHIN 00S) HINN H, o,z\ -(IAyewiAdoidooho)-|
O'H
%) punodwo)
} uoljeziisjoele w.:.:owoo._a 2.1NnjonJ awe edlwo w_Qmem
w.___n__,_._ njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Jind /a1dwex3
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

116



EP 3 010 503 B1

WIH+ W] 1 2vl
* ouayd([Ayrew(jA- -uipuAd
Gee z/w ST (HE 's) 22'¢ ‘(HE 's) 0¥'C (HE 's) 192 O'H _S-mm&MNMw_E_A._I FF._ >.FH.®E
66< (Hz 's)6E£G(HZZHG'8=r"P) LL'9(HZ 'ZHG 8= a = C ¥8
. SN . . TR . ) Q _ -Z-(IA-p-10zexosihylewip
P)60°L(HLZHOZ=r"P)S6'L (HL ‘ZHOZ="r"P) N -5'€)-9))-
DO o (O ) st G'€)-9))-v
1£8 ‘(HL ‘s) G¥'6 ¢ (°P-OSING ‘ZHIN 00S) HIAN H, ol
€
"+[H + W] €6€ Zz/w 1S3 ((HE ‘S) 22'Z ‘(HE 's) 0¥'2 H 2vlu 1 ajozexos|Ayiewip
66< “(HE 's) 65 (HZ S) §§°G (HZ ‘ZH ¥'8 =" ‘P) v2'L q x -G‘¢~(1A-9-uipuAd cg
(HZZHV'8=r'P) ey’ 2 (HL ‘ZH8 L =r"‘P)86°L ‘(HL Q _ [9-G'plozepiwi-H L -[Ayew
‘ZH gL =1 ‘P) ¥£'8 2 (°P-OSING ‘ZHIN 00€) HINN H, N oot -Z-(1Azusqoiojyo-y)-1)-¥
D
‘HN
“+[H + Wl zee Z7w 1S3 (HE 's) 68°L “(HE *S) 152 (HE N aulwe-p-|ozepiw
86 's) 29°€ (HZ ') 9€'G (HZ 'S) 0'S ‘(HL ‘ZHZ'L =1 “_ ‘HQ S—ofn [Plozuag-H | -/Ayrew 28
P)0OC9(HL ZHZ L =1 ‘P) 299 ‘(HZ ‘W) 21°2-02°L N — -2-(1A-G-10ze1hd-H|
“(Hy ‘w) 2z°2-9¢"Z ¢ (°p-OSING ‘ZH 00€) HINN H, NQ _ \ -Aylewip-4*1)-9-1Azuag-|
OfH V4
O/Z\\O
“+[H + I 29¢ z/w 1S3 ((HE ‘s) €6°L ‘(HE + ajozepiwi[p]
66 ‘s) 89°Z ‘(HE ‘S) 69°€ “(HZ ‘) 9°G ‘(HZ ‘w) L2 2-€2'L “_ 0zusg-H-omu-p-JAyisw e
‘(HY ‘w) 62°2-282 (HL'ZHG'L = ‘P) S6°L ‘(HL -Z-(1A-G-10zeIhd-H|
‘ZHG'L =1 ‘P) ¥0'8 ¢ (°P-OSING ‘ZHIN 00€) HINN H, -Aylewip-4*1)-9-1Azuag-|
+{H + ] 18¢ z/w - ajeje0e
66< SN 1S3 {(HE ‘s) 912 ‘(HE S) 61°Z “(HE ‘s) LeZ ‘(He mc_t.sw se 65 IA-G-uipuAd[g-g‘ylozepiwn 08
‘s) 9%°G ‘(HZ ‘w) 90°2-2L°2 ‘(HZ ‘w) 8¢°2-€¥° L ‘(HI ' ) -H-(1Azusqoiony-)-1-(1A
. i PN . a|dwex3 Buisn :N X
s) 208 ‘(H1 ‘s) ¥£'8 2 (!10aD ‘ZHIN 00€) HINN H, -f-lozexos|Ayiswip-6‘¢g)-9
%) punodwo)
o ainpasoud a|dwexg
uolijeziisjoele 24n3onJ awe edlwo
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

(panunuod)

25

(=
™

35

40

45
50

55

117



EP 3 010 503 B1

+[H + W] geg z/w

8|ozexoslAylWIp-G'e

go< | SWIST(HE) 01T (HE ) ve (Hz 9) 9t's (He ounposold ~(14-9-upuiAd[q-z ¢lojoLAd 68
w) 91°2-81° 2 ‘(HE ‘W) 9¢°2-8¢°2 (HL 's) 0G°2 ‘(HI |esouab oN - o AZUBT-1 )-
. R ) _ H1-010]Yo-¢-|Azusq-1)-4
8) 66°2 ‘(HL ‘s) 6%°8 P (€10AD ‘ZHIN 00€) HINN H,
“+[H + W] 62¢ Z/w a|)UOqIEd-§
66< SIN 1S3 ((HE ‘s) 912 ‘(HE ‘S) €2 ‘(HZ ‘s) z¥'S ‘(He ainpsooud -auipuAd[g-z‘¢lojouAd-H | 88
‘w) G1°2-02°L “(HE ‘W) 0% 2-Lv 2 ‘(HL 'S) 062 ‘(HL |esauab oN -(1A-p-|ozexosiAyrawip
‘s) 86°L ‘(H1 ‘s) 65'8 P (]10aD ‘ZHIN 00€) HIAN H, -G‘¢)-9-1Azuaq-|
.A ‘s) . .H.Azl_ +nw>v_“_ .VO.V M\E ‘s'1q) e aulwe-{-|oZzepiwl
._mm_ .._._m . gl N. ._._m . .R ¢ ._._v, 4 mmm ._._v [plozuag-H | -ouljoydiow
66< ZHG Y =" e8¢ (HZ ‘s1q) 621 ‘(HZ 's) 22'G ‘(HL I /8
o1 | A . PRV o 11 6 R -Z-(1A-p-10zexosiAuypowip
ZH60=""P) €29 ‘(HL s) 979 (HZ ‘W) G1°2-81°L . p
(i e e . -G'¢)-9-1Azuaq-|
(He ‘w) 2z°2-6¢°2 2 (*10AD ‘ZHIN 00€) HINN H,
9|U)uoqgIed
“[H + Wl s¥¢ z/w 1S3 (He [ererew Bun.els se -p-aj0zepiwi[p]ozuaq
66< '8)60' (HE 's) 22’2 (HZ 's) €L'S(HL 'ZHG L =1 ‘P) | ®jupuozZUSgOWOIq -H1-0JpAyIp-¢‘g-oxo 98
0L°2‘(H9 ‘w) Gz 2-8¢°2 °(A0AD ‘ZHIN 00S) YAINH, | -G-oulwe-gbuisn:p -Z-(IA-p-10zexosiAylewip
-G‘¢)-9-1Azuaq-|
+[H + W] eve Z/w 1S3 (HE *s) 91°C ‘(HE 9|JIUOGIED--8]0ZEPIWI
66< ‘s) ze'2 '(HE '8) 69°C “(HZ 'S) 2S°G “(HZ ‘W) 1" 2612 ainpadoud [plozuag-H -1Ayrew og
‘(He ‘w) 22°2-8¢°2 ‘(HL 'ZH G'L = ‘P) 09°Z ‘(H1L [esousb oN -Z-(1A-p-10zexosiAuypwip
‘ZH 6L = ‘P) £9°2 ¢ (AOSAD ‘ZHI 00S) HIAN H, -G'c)-9-1Azusg-|
punodwo)
(%)
uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
O1dH ljezusjoeieyn [eJouss nas N [eoitusua aouaIajey
Kying
/adwex3g
(panunuod)
e © < g 8 8 Sy Q 8 8

118



EP 3 010 503 B1

+[H + Wl 8Le
z/w 1S3 {(HE ‘s) LE'E ‘(HE ‘s) 92°¢€ “(HZ 's) 9¢°S ‘(He
‘§) PG (HL ZHOZ=r'P) 229 (HL ZHG L =r"P)

aulwe
-p-l0zepiwi[p]ozusg-H|

66< P9 (HL ZHG L =r'P)92 9 (HZ'ZHO L=r‘P) 9L’ n ~(1A-G-jozesAd-HL-Aylew ve
(HL'ZHOZ=r"DV 922 (HZZHO L=V Eee L (HL -1)-9-1Ayew-g-|Azueg-|
‘ZHG'L =0 ‘P) 6£°L 2 (9P-OSNA ‘ZHIN 00S) HIAN H,
+[H+ W] v2€ Z7w
e PR PR o ajozexosliAyrewip-g*e-(1A
gge | |S3HES cee (He 9 8e (He ') 00'G (He W) v -9-ulpliAd[q-¢'y]ojozeiAd €6
91261 L (HZ ‘W) 0 2-€€ L (HL'S) L2 '(HL'S) vE'8 “H L-{(1AZUBGOIOP-P)- L)1
(HLZHO'L =1 ‘P) 81°8 Q(£10AD ‘ZHIN 00S) HIAN H,
D
\Z /
‘(HE ‘s) mw_.u M_.__\M_,MWNN.\%AW@M_&M_V._MNWMMM,:._r ‘ZH A _ N SlozexosiALpawip
1’86 i . PR : o v = -G'¢~(1A-9-uipLAd[g-¢‘y] z6
0L'ZH8'L=r"PP) 228 (HL ZH6'0=""P) 88 (HL Q S e
‘ . ‘ . ) = ojozeiAd-H|-|Azuag-|)-¥
ZH 8L = ‘P) 65’8 Q (9P-OSNA ‘ZHIN 00S) HIAN H, N
.O/Z\\O
+[H + W] 66€ Z/w 1S3 ‘UIWI 69} y H 8uo-(H¢g)z-10zepiwi
: =¥1'%286 O71dH ‘(HE ‘s) 6L ‘(HE ‘s) 2ze¢ ‘(HZ ‘'s) an [plozuag-H|-omu
1’86 3 0 16
GL'G'(HLZHY L=r'P) v L ‘(HY ‘W) G 2-0¥ "2 ‘(HL / -p~(1A-p-|0zexosiAylewip
‘ZH 'L =r‘P) 082 2 (AOEAD ‘ZHIN 00S) YN H, z,o ‘ z/@/ -G'¢)-9-(1Azuaqouo|yo-y)-|
D
HN
8uo-(H¢g)
. ‘ . :
—\n o B _\,__.A%mm\ve _mm.A.c_Enwa. “(Hz S) zvn Z-lozepiwi[p]ozusg-H}
66< |~._H .%m,A o._.n__._ . _.._m .NF.N _q_m .wNN. He ) 3 0 -(14-p-10zexosAyiewip 06
€0G(HLZHY'L=r'P)SZ9 (HL 'ZH V' L =r P) O¥'9 z,\ ] -g*¢)-o-{Azueqo.ojuo
(HY ‘w) 82" 2-9¢"2 2 (AOEAD ‘ZHIN 00S) YN H, o 5 )- L-ouIwe-y
%) punodwo)
} uolijeziisjoele w.:.:owoo._a 2.1NnjonJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
e © S g 8 8 Sy Q 8 8

119



EP 3 010 503 B1

e
66< e e U SRY el X v ojozeshd-H-(1AyewiA 86

12 2-€2° L (HL'W)Ze 2-v€ L (HL'S) L¥ L (HL 'S)6€'8 e-usydoiu)-1)-p

(LT L mp . 7 [

(HLZH 2’1 =1 'P) 88 2 (€10AD ‘ZHN 00S) YAIN H, ApowIp-G'e

“aN
“+[H+I] ¥2€ z/w ST {(HE ‘S) 21L°C ‘(HS ‘W) aulwe-y

886 v2C-¥e' ¢ (HY'ZHG L= ") 80¥ (HZ ‘s) 20'S ‘(HZ ‘s) | z/vle -lozepiwi[p]ozuag-H (1A 16

9L'G'(HLZHS L=r'P) 2Z9'(HL 'ZHG L = ‘P) 8€'9 / -p-lozexosi|Ayjewip-G‘¢)-9

“(HS ‘w) 21°2-v€ 2 © (9P-OSINA ‘ZHIN 00€) HIAN H, z,o _ Z/@ -lAzuag-|-(jA-|-uipnaze)-g

IN
“+[H + A 2¥€ Z/w 1S3 (HE 'ZH 6'9 =T ‘P) 98'L aulwe-{-|ozepiwl

66< ‘(He ‘s) 20'Z “(HE ‘s) 0Z'2 ‘(HE ‘s) 85°C (HZ S) 92°S N z/v| [plozusg-H L-(1AuseAusyd 96

‘(HL ‘ZH6'9=r ‘D) 98°G (HL ‘s) 519 ‘(HL ‘S) v2'9 / -1)-L-Aurew-g-(1A

‘(HS ‘w) 82°2-6€"2 2 (9P-OSINA ‘ZHIN 00€) HIAN H, z,o , -p-10Zexos||AylewIp-G‘¢)-9

‘ ‘ ‘ ‘ \Z _ \
+[H + WI 28€ Z/w 1S3 H(HE 's) 2Z2'C ‘(HE 'S) OF'C N >— sjozexosijAyjewip

66< “(He *s) 192 “(HZ 's) 96°G ‘(HL 'ZH 0'Z ‘'S8 =T ‘PP) q Q = -G'e-(1A-9-uipuAd(q ¢6

€12 (Hz'w) 65 2-192(HL ZHO'Z2="'P)00°'8‘(HL N= . -G'pylozepiwi-H L -|Ayiow-g

‘ZH0'Z =" 'P) G£'8 2 (9P-OSNA ZHIN 00S) HINN H, -(IAzuaqolojyoip-¥g)-1)-

D
%) punodwo)
o ainpasoud a|dwexg
uoljeziisjoele 2.1NnjonJ awe edlwo
O71dH 1jezuajoeleyd [elouss, ynns N [ed1way aouaIa)oY
Kying
/adwex3g
(panunuod)
S © 8 Q 8 8 S g 3 8

120



EP 3 010 503 B1

“HIN
“+[H + Nl €5€ Z/W 1S3 ((HE 'S) 02°C '(HE 'S) L£°Z (HE R OUIWB-{-[0ZEPUI-H |
3 . 3 3 . 3 3 . = ‘ . 3 \Z . .
o< | €IS (HZ'S) ¥B'G (HLZH 'L =) 29 (H) 9 ) ({A-p-JozexostAuowIp 201
$) 69'9 ‘(HZ ‘W) ¥2°2-82°L ‘(HZ ‘W) ¥€°2-8¢°L (HI N -6€)-0-(AzuBqoIoNO-p)-|
‘ZHQ'0="r"P) ¥1'8 2 (9P-OSNA ZHIN 00S) HINN H, ©
D
. ¢ N H
+[H + ] 68€ Z/w 1S3 (HE “3 zu oU0-(HE)Z-uIpuAd
's)61°2 ‘(HE 's) L&'C (HZ 'S) G0'G (HI 'ZHO'C 'S8 = N © [-G"plozepiwi-H |13
66< | r'PP)GEL(HL'ZHOZ=r"P)€SL (HL 'ZHO8=" d Q_ ] SWID-C e)-0- Lol
. Wi . P . |ozexos|Ay}ewIp-6‘€)-9
P) L9 L (HLZHOZ=r"P) €L L' (HL'ZHG L =1 'P) N B} (AZUSQGOIOIDIP-1'E)- 1
262 (HL 's) €8'L1 2 (9P-OSING ‘ZHN 00S) HIAIN H, 5 .
“+[H + Wl 61€ Zw SN 1ST ((HE 'S) aulwe-¢
Zv8 122 ‘(HE ‘'s) 2£°2 (HZ ') 92'% ‘(HZ 's) 0£°G ‘(H1 ‘S) ainpaooud -upuAd[g-z glojoniAd-H} ool
9072 ‘(HG ‘W) 1z 2-€€° 2 (HL‘ZH 8 L=r"P) 282 ‘(HL [esousb oN ~(1A-p-|0zexosiAypowip
‘ZH 'L =1 'P) 81'8 P (9P-OSNA ‘ZHW 00€) HINN H, -G'¢)-9-1Azusq-|
“+[H + W] 19¢€ Z/w SN 1ST (HE ‘S) ZL°Z (HE 'S) aplwejpoe(|A-¢
196 2TT ' (HE's)0v'Z (HZ 's) G¥'G (HG ‘W) Gz 2-2e L ‘(HL ainpaooud -upuAd[g-z glojoniAd-H} 66
‘ZH QL =r'P) 262 (HL 'S) €28 (HL ‘ZH Q'L =r"P) |esouab oN ~(1A-p-|0zexosiAyiowip
Ze'8 ‘(H1 's) Z'0L P (9P-OSINA ‘ZHIN 00€) HINN H, -G'¢)-9-1Azuaqg-1)-N
%) punodwo)
. uoljeziisjoele w.:.:owoo._ﬂ 2.1NnjonJ awe edlwo w_Qwam
MH__”__ 1jezuajoeleyd [elouss, ynns N [ed1way aouaIa)oY
; /adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

121



EP 3 010 503 B1

+[H + Wl 8pE Z7w 1S (HE ‘ZH O L=

\z_ z/vlzm|

aulwe-z-uipuAd

€z L (He's) vz (HE's)ee T (HZ ‘W) es+-15°¢ (He N [9-G'vlozepiwi-H L -Ause
66< ‘) 08G “(He ° 0] X " < 101
0€'S ‘(HE ‘W) €2°2-82°L (HY ‘W) 1€'2-2€'2 "(HL Q -N-(lA-p-lozexosiiAyrewip
‘ZHG'L = 'P) G6'L © (9P-OSINA ‘ZHIN 00S) HINN H,, N~ -G'¢)-9-1Azuag-|
+[H + W] Lzg Z7w 183 H(HE 's) 122 ‘(HE NS A
, Lo o L1 ol e e . . auo-(Hg)z-ulpuAdiq
) 6€'Z ‘(HZ ‘'s) ¥2'G ‘(HL 'ZH '€ ‘0'S = ‘PP) 26°9 _ 0 o -
. g . o ™ G'ylozepiwi-H-(AuowiA
9'86 (HL‘ZHO'L‘'Se=r"PP) 92'2 (HL ‘ZHO'L ‘0G=T" S| 7 -z-uaudo)-1-(A 901
‘PP) ¥1'L (HL'ZHO'Z=""P) L6'L (HL ZHOT=""P) N 7 ] -ozZexosyApBWIP-G'c)-9
1672 “(HL 'S) 22711 2 (9P-OSINA ‘ZHIN 00S) YN H, 0 S : ’
X H
“+[H + W] g6¢ z/w | zvno 8uo~(HE)zZ
1S3 (HE 'S) L2 (HE 'S) G€°Z '(HT 'S) ¥0'G “(HY ‘w) N -ulpLAdia-g'ylozepiwi-H}
BB | o e rt s e e e L1 ot e o BN GOl
6€2-¢¥' L (HL'ZHOZ=r"P)G¥' L (HL ‘ZHG L =1 P) Q ~(1A-p-10zexosiAyjowip
16°2 (HL 's) 18'LL @ (9P-OSING ‘ZHIN 00S) HIAN Hy N D -5'¢)-9-(1Azuagoioyo-y)-|
T
“+[H + W G9g Z/wW 1S3 ‘Ui e auo-(Hg)
ZCL =¥ '%0°¢6 O1dH (HE 's) 21'Z (HE 's) 82'C zvn Z-lozepiwi[p]ozuaq
0'¢6 ‘(He's) v2€ (HZ's) L6’V (HL ZH ¥#'L =1 ‘P) 92°9 3 y 0 -H1- (1Azuaghxoyow-y)-| 0l
(HL'ZHV'L=r'P)6£9 (HZ ZH9'8=r"P) 289 ‘(HZ N, | ~(1A-p-|0zexosiAyiowip
‘ZH9'8 = 'P) 92'2 € (AOEAD ‘ZHIN 00S) HINN H, Y o -§'¢)-9-oulwe-y
.O/Z\\O
“+[H + Nl 66€ Z/w 1S3 {(HE ‘S) ¥1°C (HE ‘s) ze'C oH auo-(Hg)z-l10zepiwl
66< ‘(He 's) G2°€ "(HZ 's) 60°S ‘(HZ 'ZH '8 = ‘P) 069 3 zvno [plozusg-H}-omu- coL
(HL'ZHG L =r'P)ez L (HZ‘2H 2'8="r"P) L€ L '(HIL % ~(IAzuaghxoyiew-y)-L-(IA
‘ZHG'L =1 'P) 82'2 °(QOEAD ‘ZHN 00S) HINN H, ZO \ }/@/ y -p-l0zexosliAyjawip-G*¢)-9
O
%) punodwo)
" uoljeziiajoele w.:.:owoo._ﬂ 924Nn)onJ awe edlwo w_Qmem
O71dH 1jezuajoeleyd [elouss, ynns N [ed1way aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35
40

45
50

55

122



EP 3 010 503 B1

‘ ‘ _— ‘ . Qplweladse
“+[H + W] 22€ z/w 1S3 ((HE ‘s) L2°C (HE ‘s) €€C \m/zm > P
“(HE '8) LG Z (HZ 'S) 22’ G (HL 'ZHZ'L = ‘P) 90°L N (1A-r-10zepluafplozuag
: y -HL-0JpAyIp-¢‘Z-0x0
8'86 (HL ZH Z'1 = P P) 822 “(HS ‘W) 9p-1-09 L (H1. °S) 0 szo H1-04pAuIp-¢‘Z LLL
686 ‘(HL S) 82°01 2 (9P-OSING ‘ZHIN 00€) HAIN H @ “e(ifpozexosyfyiounp
F Ny -G€)-9-1Azusg-1)-N
+[H- W] 228 Z7w ST (HE ‘ZH L =T O
(N 1 aet (e Y ooy L 1o o) e e ’ H 8UO-(Hg)z-l0zepiw
p) 16} :,._m s)20C ,:._m s) 022 ,:.: ZHVL=r b) [plozuaq-H - (AualAusyd
66< | 88°G'(HL'ZHEL=r"P)889 (HL'ZH.LL=r") €L d =0 L) L-omiu-p-(1A oLl
‘ ‘ ot cy ‘ o e 72 }
(HZ'ZH 272 =r7) 88 (HZ ZH L' =1 P)yy'L (HL N _-ozexosyApewIp-G'c)-9
ZH L =r'p) 622 2(AOEAD ‘ZHIN 00S) YN H, o)
+[H + NI
8Ly Z/w|S3 ‘(HZ ‘W) 6%'L-29'L ‘(HZ‘ZH 2'Z'e2L =" HN aujwelp-‘g-a|0zepiwl
‘PP) 86°L {(HE ‘S) LL'Z(HE 'S) 82 C(HZ‘ZH LZ 'V’ LL [plozuag-H L -(1A-p-ueiAd
66< =r'P)ZY e (HZ ZH 22 V' LL =1 ‘PP) 68°€ ‘(HL ‘W) I V—NH -Hz-04pAyene))-zN-(1A 601
96°¢-¥0 v (HZ 's) €8V (HZ 'S)€Z'S (HL ‘ZHG L =I"P) O -p-l0zexos|Ayiawip
LZ9(HL ‘ZHS L=r'P)62°9 (HL ‘ZHg L= "P)8Y'9 0 -G'¢)-9-1Azuaq-|
‘(HG ‘w) LZ"2-¥€ 2 Q (9P-OSING ‘ZHIN 00€) HIAIN H,
+[H + W] €€€ Z/w 1S3 {(HE N _ zu/ —
. JpoL=r _ﬁwv €0 1 :._m. °) 0¢e :._mn 5) 92 ¢ :._.m ainpadoud AN (1A-9-uiplAd[q-G'ylozepiwi
116 $) 02 (HL'ZHOL=r D) 109 ‘(HI ‘W) 0€'2-€€"L [e13usb O =X “HL-(AupeiAusud-1)-| 801
‘(HY 'w) 9€'2-0%'L “(HL ZH 02 =1 'P) ¥¥'L (HL Q_ - AUIOW-Z)-p-ABWIP-G'E
‘ZHO0'Z="r"'P) £Z'8 2 (9P-OSNA ‘ZHIN 00S) HIAN H, N ’
unoduwo
Anx_v uolijeziisjoele w.:.__owoo._ﬁ 2.1NnjonJ awe edlwo _ow_QwamO
MH__”__ njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
’ /adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

123



EP 3 010 503 B1

. |O/ \\o
z/w 1S3 {(HY ‘w) tuﬂ.m_.._@m._\r,__,ﬂmm ‘w) 06°1-G6'L (HE X aj0zexos!AyjawIp
) ZV -g‘e-(1A-9-|ozepiwi
66< 's) ¥6'1 ‘(HE 's) G'Z “(HE 's) L9°2 “(H1 'w) §2.'2-08'C 4 P ONmmw.A__._%o_:_c-w_ ﬂmg 9Ll
(HZ'ZHOZ=r'P) L&V (HL ZHS L=r"P) L6'L ‘(HI = (1 NQOIAo)-1)-
ot e . . h Q _ Z-(IAyew|Ainqojoko)-1)-1
ZHG'L = ‘P) 608 Q (9P-OSINA ‘ZHIN 00S) AN H, N
HN auo-(
~(HE)
. ‘ ‘ - H
. . +,=._ ' ._>__ ove 7/ 153 .:.._m, Hel=r Z-lozepiwi[p]ozuaq
66< P) 98'L ‘(HE 's) 002 ‘(HE*S) LL'C(HL 'ZHZ L=r"b) d o “HL-(AuiolkuaYd-1)-| G
82°G'(HL'S)¥6'G (HL 'S)S€'9'(HL ZHE6'9="") 92", 7 ({A-p-ozEXOSIALIOWI
‘(Hy ‘w) zg'2-zv' 2 2 (A0EAD ‘ZHIN 00S) HINN H N e HAASLLP
F 0 -G'¢)-9-oulwe-y
“+[H + W] 06€ Z/w N /\
‘(4 ') 112 (HE ‘S) 622 (Hb ZH S v = D) 06" _ Z/vl auljoydiow(jA-g
__mm_.,_._m ; b N. _._m. .@NN, _._v. _”_mv.% H.om & A i -uipuAd[a-G*ylozepiwi-H|
66< (HP ‘ZHG =11 €8¢ (HZ'S) 92'G (HL ZH O L =T 9] = (- « 41
‘ D ‘ . . D } . . Q |A-p-10zexosI|Ayjewip
P)90°L (HZ ‘ZH G'9 =1 'P) GL°L ‘(HE ‘W) ¥€'L-L¥"L = -6'C)-9AZUOG-L )1
‘(HLZHOZ=""P) ¥2'8 2 (€100 ‘ZHIN 00S) HINN H, N
=0 .;._._ +A Wi .NN@m N.\El_mm,_ .v:._m. N._m_ ‘s) 66" & _ z/v\ NI aulwe-g-ulpuAd[g-G‘y]
QL=rWic| HE BHOL=T P)EG) tHE )60 L aunpaooud N ozepiwi-H | -(Ayie|Ausyd
66< (He ‘s) 0z'Z ‘(HZ ‘W) 8¥'e-vS€ ‘(HL ZH 0L = ‘D) 213U o X D) L-Ane-N-(1A el
¥8'G(HL 'ZHO0'Z="r"P) 18'9 ‘(H9 ‘W) 82'2-0%"L ‘(HI QA _ -0zZExosyApBWIP-G'E)-9
ZH 02 =" "P) 06'2 ¢ (9P-OSING ‘ZHI 00S) YN H, N . .
+[H + N 1
WIGEE Z/W ST {(HE ZHO' L= "'P) ¥8'L (HE 'S) 90'2 z _ zv o auo-(Hg)
66< ‘(He ‘'s) 92’ “(HL ZHO'L=r ‘D) 226 ‘(HL ‘ZH0C ainpasoud N Z-uiplAd[g-G*ylozepiwi -
=r'P)60L(HLZHGL=r"N6Z L (HZZHG =T |esouab oN Q -H1-(IAuelhuayd-1)-1-(IA
9L (HZ'ZHG L= "P) ¥¥'L (HL 'ZHOZ="r"P) Nes -p-|0ZexoslAyjawIp-G°€)-9
182 (HL 's) 82°L1 2 (9P-OSING ‘ZHN 00S) HIAIN H,
%) punodwo)
%o ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
fung
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

124



EP 3 010 503 B1

“+[H + W] 96€ z/w 1S3 ((HE ‘s) GL'¢ ‘(HE ‘s) ze¢

ajozexosljAypwip
-G‘¢-(1A-9-|0zepiui

< | (e 'S) b7 (L7 'S) LGC (L7 ‘2Lt /) = (D) O
T e e | 2
o -g-owouq-p-iAzusq-)-y
“+[H+W] GO¥ Z/w ST (HE ‘ZHZ'2 =T "D ¥’} (HE \m/zm aplwejpoe(|A-y-|0zepiwi
66< '8)91°Z ‘(HE ‘s) 8Lz ‘(HE 's) se'Z (HZ ‘ZHZ L=r"b) o W S [plozueg-H | -Axouse ozl
S9'7*(HZ's)GT's (HL 'S) L1 L (HS ‘W) L2 2-L€°L " (HL P\ © -Z-(lA-p-10zexosiAyewip
'8)g2°2 ‘(HL ‘'s)¥9'6 2 (9P-OSINA ‘ZHIN 00€) HAIN H, Zo / }/Q -G'¢)-9-1Azuaq-| )-N
“+[H + W] yoy Z7w \m/ splwejaoe
IS(HE ZHZ Z=rVez )L (HE'S)eLZ'(HE'S)GL'T T (A-p-10zepiwi[p]
066 | ‘(He's) Le'Z (HZ ‘W) 8y'e-26'¢ (HZ 'S) 62°S ‘(HL 'S) o] Sl 0zuag-H|-(oulwelAyis)-z 611
089 (HL ‘ZHY'S="r") £6'9 ‘(HS ‘w) 0z 2-6€°2 ‘(HL & ~(1A-p-|ozexosiAypowip
's) 09°2 ‘(H1 ‘s)2£°6 2 (9P-OSING ‘ZHIN 00€) YN H, Zo -G')-9-1Azusq-1 )-N
N _H
“+[H + W] 682 z/w 1ST (HZ ‘W) 8¢°0-¥¥ 0 ‘(HZ ‘w) z N auo~(Hg)z-uIpuAd
66< €6°0-09°0 (HL ‘w) 0z’ L-1€'L ‘(HE 's)9z'Z (HE'S) 2v'e ainpasoud . _ vHo [9-g*pylozepiwi-H L -(1A 8Ll
(HZZHOZ=r"P) L8 EC(HL ZHG L =r"'P) 0S5 L ‘(HI [esouab oN 7 -p-10Zexos||AylewIp-G‘¢)-9
‘ZHGL =1 ‘P) 06°2 2 (QOEAD ‘ZHIN 00S) HINN H, z,o | %/4 -(IAurewiAdoidojoko)-|
“+[H + W] 66€ z/w 1S3 {(HZ On©
‘W) 2Z°1-€€°) “(HZ ‘W) 2y 1-2G"L “(HY ‘W) 85 L-L2"L ) slozexosifyiaup-g'e
(e PR e e : z/vll ~(1A-9-10zepiwi[p]ozueq
66< (He 's) 222 ‘(HL ‘w) 2£'2 ‘(HE 'S) G¥'Z ‘(HE 's) 89'2 4 “H L-OMU-p-AIOL-Z yns
(Hg'zHG'L=r'P)6Z¥ (HL'ZHG L =r"P) L6'L (HL o N H (AnowiAusdoo)-1 i
‘ZH G L = ‘P) 90°8 Q (9P-OSINA ‘ZHIN 00S) YN H, N
punodwo)
(%)
91dH uoljezuajoeieyd a.npasoid ainjonuyg aweN |eaiway) 3lduex3
A |eiduan) ) ELDETETE) |
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35
40

45
50

55

125



EP 3 010 503 B1

O/ \\O
Oy
+[H + W] 22€ zZ/w SN 1S3 (HE 8|ozexos|(]A-g-|ozepiwi
‘ZH6'9=""P) ¥6'L (HE ‘S) ¥0'Z ‘(HE ‘S) €2°¢ ‘(HE ‘s) z/v| [plozuag-H L-(1AuselAusayd
66< . S « Gzl
¥22 ' (HLZHZ L=r'D) L1'9 ‘(H9 ‘W) 0g 22y L ‘(HL Y -1)-L-ou-p-|Ayisw
ZHG'L =r'P) 28" P (9P-OSNA ‘ZHIN 00€) YN H; z,o / Z/@ -2)-v-iApawip-g'e(s)
: . iy } N 1 auo-(He)z
+[H + W] 19€ Z/w 1S3 (HE 's) 22’2 ‘(HE 'S) 0¥’ 7 zv ~upuAdig-g-plozepiwi-
(HZ 's) 2L'G(HL‘ZHOV=r's) 669 (HL ‘ZHOV =" _ 0 PUACLA"S pIOZBPIIIHL
66< , i L o , VR, . d I~ -(1A-p-10zexos|Ayawip vel
P)GLLHLZHG L =r"P) €92 (HLZHOZ=""P) N S D “5e)-g-(upew
L S) e ] -
262 (HL 's) 1811 2 (9P-OSING ‘ZHIN 00S) HIAIN H, 0 \ |/ (/A-2- uByAOILIOIOND-G))-1
“+[H \Z
‘ ‘ o ‘ e ‘ _ \ ajozexosljAypwip
+ N1 09€ Z/W 1S3 {(HE ') 012 (HE 'S) 0€°C ‘(HZ ‘ZH S N G*e-(1A-g-ulpuiAd
66< G'L=runb) yG¢ (HY ZH 0L ="V 6tV (HZ 'S) 0 X . . €Cl
o (1 Q) en- ) (17 ‘ru o o) el ) (e ¢ Q [a-G*vlozepiwi-H | -/Azusq
€2'G‘(HL 's) 0L (HZ‘ZH G'9=""P) €L ‘(HE ‘W) — L (1AL -UIp1oZE)-2)-b
1€ 2-¥° 2 (HL *s) 20°8 2 (£10AD ZHIN 00S) HIAN H, N o
“+[H + W] 8¥€ zZ/w 1S3 {(HE \\
‘ZHOL=rD9Z’L (HE ‘'s) €12 (HE *S) LEZ '(HZ 'ZH 8uo-(H¢g)z-10zepiwi
96 02=r'b)v6°¢ (HZ ‘) 80°G ‘(HL ‘ZHG'L ‘08 =" ‘PP) ainpadoud vHo [plozuag-H|-1Ayse 221
€0°L(HL'ZHS L=r'P)60°L(HL'ZHO L=r"1) 92, [essusb ON 7 -1~(1A-p-j0zexosiAylewip
‘(HLZHO8=r‘P)62 L (HZZHOL=r"Nee L (HZ N | -G'¢)-G-1Azuag-¢
‘ZHG L =0'P) ££'2 2 (9P-OSINA ‘ZHIN 00S) YN H, 0
punodwo)
(%)
uolijeziisjoele w.:.:owoo._a 2.1NnjonJ awe edlwo w_Qmem
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35
40

45
50

55

126



EP 3 010 503 B1

+[H + W] 91¥ Z/w 1S3 (HE ‘S)
Y12 (HE'S)GL'Z ‘(HG ‘W) L122-SEC (HY ‘ZHG L=

aplwejaoe
(I1A-p-1ozepiwi[p]ozuag-H|

: ; o o o -(1A-p-jozexosijAyrewi
¢80 V8Ly ‘(HZ 's) 92°G “(H1 S) 26°9 “(H9 ‘w) 91°2-9¢" © < z/vlzmv ( M.mv-@-_\ﬁ_cun P O€l
‘(H1 *S) 69°Z ¢ (9P-OSING ‘ZHW 00€) MIAN H, o 2 }/@ Loz TN
. ﬁ “_ Z/w A hwv . NEZ H ®CO|AImUv
(e ) T LIE ZIS3 HE Seve zvn Z-lozepiwi[plozuaq
66< (HE 's) 8Z'Z (HZ 's) ¥6'% ‘(HL ‘ZH €L =1 ‘P) 929 ainpeooud 0 -H1~(AzusqAx0IpAY-1)-1 62l
(HL'ZHEL=r'P)6€9(HZ 'ZH9'8="r"'P) 229 '(HZ |esouab oN % ] ({A-p-lozexosApawIp
‘ZH 9'8=r'P) £1'2 ¢ (AOEAD ‘ZHIN 00S) YAIN H, zO z/@ -G'C)-g-ouwe-p
OH :
“+[H + W] geg N z/v|\
Z/W (ST (HE ‘ZHS 2= "D LG'L ‘(HE ‘'S) GL°Z ‘(HE ‘S) / | ajozexosljAyrewip-g‘e-(1A
66< Z2€C(HZ ‘ZH G2 =1 'b) 80°€ “(HZ ‘S) L¥'G ‘(HZ ‘w) a z,\ ] -9-uipuAd[g-G‘yJozepiwi 8zl
60°2-0L°2(HL'ZH9 L =r‘P) 0L ‘(HE ‘W) €€ 2-6€"L 0 -HL-1Ayie-g-1Azueg-1)-y
(HLZH 2L =1 'P) 2¥'8 Q(£10AD ‘ZHIN 00S) HIAN H,
. 3 i -y .O/ -0
r99g ”_,_m__._w @_._owww\,ﬂ _.wvm_o.%_.._rm.ﬂ__m ,Nwmwlm.r ‘(HE x — ouhtB=grlozEPIu
. . . L o ) ainpaoold ozuag-H L-(|1Ayrs|Ausyd
€96 s) /L2 (HZ‘zHZ 2=r'P)z2 e (HLZH O L= "D) e am% ON z,Yzm :w_:-F-oﬁwg__m___.ﬂ“\&ﬁ_.z-:m 12l
98'G‘(HL ZHG L =1 "P) 229 (HS ‘W) 08'L-S5¥"L (HI N _-0zexosyApBWIP-G'e)-9
‘ZHG'L =r‘p) 022 2(AOEAD ‘ZHIN 00S) YN H, o} ’ ’
. . .OHZ\\O
+[H + W] 22€ zZ/w SN 1ST (HE 8|ozexos|(]A-g-jozepiwi
'8 ‘ZH6'9=r"P) ¥6'L (HE ‘S) ¥0'Z ‘(HE ‘S) €22 ‘(HE ‘s) s z/v| [plozuag-H L-(1AuselAusayd szl
v22 ' (HLZHZ L=r'D) L1'9 ‘(H9 ‘W) 0g 22y L ‘(HL Y -1)-L-oau-p-|Ayiaw
‘ZHGL =r'P) 282 P (9P-OSNA ‘ZHIN 00E) HIAIN H, z,o } -0)-v-1Ayrswip-G'e-(Y)
(%) punodwo)
%o ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aousIajey
Ayand /adwex3g
(panunuod)
e © S g 8 8 Sy Q 8 8

127



EP 3 010 503 B1

L +[H * S:m:uN\E, . , - sj0zexoslAylewIp-6'e
IS (H¥ ‘W) 88°L-26'L (HE 'S) 9L°C (HE *S) vE'Z ‘(HY z/Y Q {(1A-g-l0zepiuifplozusq
896 | ZH6'9=r"169¢ (HZ'S)09'S ‘(HZ ‘W) zZL'L-GL'L _ N “H1 (1A~ -uIpI{oLIAd)-Z gel
(He ‘W) vg'2-2€° L (HL'ZHG'L =1 'P) 662 ‘(HL a -OU--AZUBG-L )
ZHG'L =r"P) ¥2'L @ (9P-OSNA ‘ZHIN 00€) HAN H, N .
) e o “HN
. .;,_._ + _% 9L€ Z/W 1S3 .:.._m, ZHe VN = ’ SUILIEIP-; Z-0|0ZEpIWI
r ) ee v, :._m, ZHOL=r P) 98’ :._m 8)66'L (HE enpaoaud N z\m [plozusd-H 1-(AueiAusyd
66< s)SLz'(HZ'ZHZ'L=r"D) €5 (HL 'ZHE'9 =1 D) e10UB6 ON ) D) LtAUe-ZN-(IA Vel
2LG'(HL'ZHG'L=r"P)26'S (HL 'ZHS L =1 'P) 1€'9 N | _-ozexosyApewIp-G'c)-9
“(HG ‘w) 5z°2-0¥"2 @ (QOEAD ‘ZHIN 00S) HINN H, 0 . .
(1L “HN
“+[H + W] gzg Z7w 1S3 ‘(He ‘W) SUIWE-p-|0ZEpILI
B Lay L Wz W s 1oL (Hy ') 69 105 L (e N (plozusc-Hi-uou-2-44
66< 8) 62’2 ‘(HE 's) 0¥’ "(H1 ‘W) 0¥'2-06°2 ‘(HE 's) 192 E| < i-0zZExosIANBWIP-G'E)-0 gel
(HZ'ZHG'Z=r'P)OL'Y (HL ZHG L= "P) ¥¥'9 (HL Q - Aurewifiuedopko)-|
ZH S'L = 'P) 69°9 @ (QOEAD ‘ZHIN 00S) HINN H, N
: ‘HN
2 13 (i w) +H +._>__,A:m§ -0 | Sulwe-p-jozepiu
. Z/W 183 H(Hy W) 28'L-v6') (HZ ‘W) 86'1-00'C (HE zu/ [Plozusg-H -Kuew-z-(iA
G'86 s) 62’2 ‘(HE 's) 0¥’ ‘(HE 's) 09'C ‘(H1 ‘W) 6.°2-G8'C 4 i-0zZexosIABWIP-G'c)-9 zel
(HZ'ZHO'L=r"'P)8L'Y (HL ZHG L =r"P) €7'9 (HL o (AeWIAINGORAD)- |
ZHS'L = 'P) 02'9 @ (QOEAD ‘ZHIN 00S) HINN H, N
: (U e N
ez E 83 (He W ee0sy0 TN oue-z-upuAdla-<'
e e mm 0 _.._AF , M: g @m F um ._._mfcw ainpadoud X NH ozepiwi-H | -Aure-N-(IA
66< ) o€’} :.,_m S)9zZ (He 'S)zye (He ZH oL =1t [e10uob ON 7 - [0ZEXOSIAYIOWIP-G'E)-9 LEL
LG'€(HZ ZHS'9=r"P)86'€ (HL'ZHG L =1 "P)8Y'L N | ~(Kurowifdoidojoko)-|
‘(HL'ZHO0Z=r'P) €6'2 (€10AD ‘ZHIN 00S) YINN H, 0
° punodwo)
o uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
M._n__._ 1jezuajoeleyd [eJouss nas N [eoitusua aouaIajey
Hind /adwex3g
(panunuoo)
e e & & 8 8 S Q 8 8

128



EP 3 010 503 B1

+[H + W] 88¢ zZ/w 1S3 {(HY ‘W)
¥871-88'L ‘(HE ‘s) 2L ‘(HE ‘s) 62°C ‘(HY ‘ZH 69 =

aujwe--jozepiwi[p]ozuaq
-H1-(IA- L -uipijonAd)-g

66< r ) Lv'e :._N. s) 86'Y :.._N s) ev's :..: ZHzL=r _ y ({A-p-{0zexosiAUawWIp ovl
P)8Z'9 (HL ZHG'L =1 ‘P) G€'9 ‘(HZ ‘W) GL°L-81 "L N ‘)-0uik
e S . . -G'¢)-9-1Azusq-|
(HE ‘w) ¥Z'2-ve 2 2 (9P-OSINA ZHIN 00€) AN H, o
T
“+[H + W] z6€ HN - suIWEIP-H'Z
Z/w 1S3 ‘(He 's) L1'2 ‘(HE 's) 62°C ‘(HE 's) 8Z°€ ‘(HY X -ejozepiwi[p]ozuag-H}
G'/6 '8) 96°¢ ‘(HZ ‘s) ¥8'¥ ‘(HZ ‘'s) L2'G ‘(HL ‘ZHG L= "P) I ) NH ~(IAyeAxoylaw-z)-zN-(1A 6el
LZ9(HLZHZ L =r'P) €9 (HL 'ZH L'G=r"'D 9.9 N | -p-|0zexos|Ayjewip
‘(HS ‘w) 0z"2-€€"2 2 (9P-OSINA ZHIN 00€) AN H, 0 -G'¢)-9-1Azusq-|
. N
2193 (b ‘W) +lH (e §) 022 (L “w) T z/v|A_ sjozexosyAujeup
ave -\ ._wm_ . _.._ww . P,Ar g wv g ._._m .ocwm ._._.F . ainpaooud ; A -G‘¢~(1A-9-uIpuAd[a-G‘y]
66< mm 4 mm ¢ Im.” w.m N _._N, mw 5 I,m w.N m oe'L |esauab oN N, \ ozepiwi-H |-|[Adoidojoho scl
(Hz ‘w) gg°2-2€2 “(HL 'ZH 02 =1 'P) 66'2 ‘(HL o A7UBa-L)-
o . . . 0 Z-1Azusg-1)-
ZH 1'Z =" ‘P) 62'8 2 (9P-OSINA ‘ZHIN 00S) AN H,
- 13 O/ \\O
+[H + Wl zzy z/w 1S3 (HE SN — aulwe-z-jozepiwl
‘8) GLz ‘(HE ‘s) ee'Z ‘(HE 's) 22°¢ ‘(HT ‘w) 2G°€-19°¢ " [plozuag-H | -ommu
v'16 ‘(Hz ‘w) 29°¢-€2°¢ ‘(HZ ‘S) L¥'S (HS ‘W) 6Z'2-9¢°2 I NH -p-(IAurehxoyiow-z)-N-(1A L€
‘(HL'ZHS L=r'P)v¥ L (HL'ZHG L= "'P) L9°L (HL Q H -p-l0zexos|Ayawip
‘ZH 1’6 =) ¥8'2 2 (9P-OSINA ‘ZHIN 00€) HINN H, N -G'¢)-9-1Azusq-|
. 3 ¢ . O/ \\O
+[H + W] vy z/w 1S3 ((HE 's) €12 N aj0zexos|jAyewip
‘(He's) Lz 2 (HE'S) €€ (HY ZHS Y= "N S¥' T (HY z/vl 7\ -G‘¢-(1A-9-10zepiwi
S'86 | ZH8V=r"10re (HZ'S)Sv's ‘(He ‘W) 61,22 L _ N ANT [plozuag-H-onu 9el
(He ‘W) 82°2-2€°2 (HL ZH SV =1 'P) 6G°L (HL a -p-(1A-| -uizesadidiAypow
‘ZH G L =r‘P) 282 2 (9P-OSINA ‘ZHIN 00€) AN H, N -¥)-z-1Azueg-1)-
punodwo)
(%)
uoljeziisjoele w.:.__owoo._ﬁ 2.1NnjonJ awe edlwo w_Qmem
01dH njezusioeleyd [elouss, Jonns N [es1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

129



EP 3 010 503 B1

“+H[H+WI] 2¥€ z/w HN aulwe
S 1S3 (HE 'ZH 6'9 = ‘P) 98"} ‘(HE 'S) 20°C ‘(HE zu/ -p-l0zepiwi[plozuag-H|
66< 's) 02'¢ '(HE 's) 85°Z (HZ 's) 92'S “(HL ‘ZHZ L =r"b) S y -(IAye|Auayd-1)--Aysow vyl
98'G(HLZHZ'L=r"'P) ¥1'9'(HL ZHG L =1 'P) €29 N, -¢-(IA-p-10zexosiAylewip
‘(HS ‘w) 92°2-6€"2 P (9P-OSINA ‘ZHIN 00€) HINN H, o -6'¢)-9-(d)
“+[H + W] 2p€ Z/w R aulwe
SIN 1S3 ((HE 'ZH6'9 = ‘P) 98°L (HE ‘s) 20 ‘(HE -y-lozepiwi[p]ozuag-H}
66< 's) 02'¢ (HE 's) 85°Z (HZ 's) 92'S “(HL ‘ZHZ L =r"D) S -(IAyelAuayd-1)-1-Aysow eyl
98'G'(HL 'ZHZ'L=r"P) ¥L'9(HL 'ZHS L =1 "P) €2'9 N -¢-(IA-p-lozexosiiAyjewip
‘(HS ‘w) 92°2-6€"2 P (9P-OSINA ‘ZHIN 00€) HINN H, o -G'¢)-9+(S)
“+[H + W] 8¥€ Z7w 1S3 (HE *S) 26| ‘(HE *S) HY TS C—
tle :.._m ) se ¢ :._N ®) 508 m_._N w.v 8l & A._.: “H ainpadoud \Qz/v| [plozuag-H |-lAyow
66< 0z=r P) 09°G ,:.: ZHOZ=r E.ﬂ g ,:.: .wv 69°9 e10UB6 ON HN z-(A-p-lozexosIAuiowIp zvl
(HZ'ZHG L=r'P) ¥O'L ' (HL'ZHG L= ") 6T L (HZ /Xf\ }/@ o) onAZUBG |
ZHS'Z="r") L€L 2 (9P-OSNA ‘ZHIN 00S) HAN H, o
T
“+[H+ Wl 217 z/w 1S3 {(HE H aulwe-y
's) 01'C ‘(HE 's) €2 (HE 'S) L2 (HY 'ZHG ¥ =1 z/vl N -lozepiwi[p]ozuag-H | -(1A
8'/6 N0SZ (HF ZH8 v =r DL€ (HZ'S) 91'G ‘(HZ ‘s) [ y NN -L-uizesadidiAyrew-)-g Il
2ZS'(HL'ZHZ'L=r"P) 6279 (HL 'ZHG L =1 'P) GE'Q N | ~(1A-p-10zexoslAyawip
‘(HS ‘w) 0Z°2-v€ 2 ¢ (9P-OSINA ‘ZHIN 00€) HIAN H, 0 -g'e)-9-1Azuag-
punodwo)
(%)
O1dH uoljeziialoeleyd w.:.:owoo._ﬂ a2lnjonng aweN |ediwayo w_Qwam
A |eiduan) ) ELDETETE) |
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

130



EP 3 010 503 B1

- 4N
“+[H + Wl 82¢ z/w 1S3 (HE * , aulwe-z-jozepiwi[p]
's) 91°Z ‘(HE 's) ¥€'Z '(HE ‘ZH 8'¥ = ‘P) 90°¢ (HZ z/vl NI 0zuag-H}-ou-p-|Ayiew
BB | iy e i 11N o st e 11 Gt et e ape _ 6l
8) ££°G ‘(HG ‘W) 2T 22 L ‘(HL ‘ZHG L =1 'P) G¥'L ; -N-([A-p-jozexosiAyawip
‘(Hz ‘w) 99°2-89°2 ¢ (9P-OSINA ‘ZHIN 00€) HIAN H, z,o l -g'e)-9-1Azuag-,
Sorgie e mssy e iSI e O _
ove (He'S) ez (Hz 2H 1o =) oLy (2 ) | lomseti-iuews
ges | VS (HO ‘W) 1Z'2-8" L (HL ZHG L =r"P) LG L (H) | z/v|z: -g-upuAd)-N-oniu 8yl
‘ZHG L =r'P) 0L L (HL 'ZH8 L '8 L= 1P) 18 L (HI / oo fu
1 e ) e L1 ot et foep — — N -p~(1A-p-10zexosiAuppwip
ZHO'9=r"D0L8 (HL ‘ZHG L ‘8’7 =1 "'PP) L¥'8 ‘(H .
e . . h o) -G'¢)-9-1Azuaq-|
ZHG'L =1 ‘P) G9'8 Q (9P-OSINA ‘ZHIN 00€) HIANN H,
.O/Z\\O
“+[H + W] ¥6¥ Z/w 1S3 (HE ‘S) 912 y \l© auIWe-Z-|0Zepiuwl
: (HE 's) G€°C (HZ 'ZH L'G =1 'P) LL'Y '(HZ 'S) ¥¥'G z/v|z: [plozusg-H-onu
6.6 . . i _ « " vl
(HOL ‘w) 2z 2-6€°2 “(HL *S) 062 ‘(H1 ‘S) 692 ‘(H1 / --(1A--|ozexosi|Ayjewip
‘ZH¥'G =) 62'8 2 (9P-OSINA ‘ZHN 00€) YAIN H, z,o ‘ 1/@ -G'¢)-9-1Azuaqp-1‘N
. N
(He S) 51 ,A;_._.Mv " .vm,w N\c._N_mm_. D) 00" ~ _ z/vlzm aulwe-z-ulpliAd
(HE Syl HE S vEe THE 2H 97 =T P 00e % X [a-G'vlozepiwi-H | -Ayaw
66< (Hz ‘s) 62'S ‘(HE ‘w) €2°/-82°L ‘(HZ ‘W) L€ 2-GE"/ 9] Ny avl
Gl NI AAhit G N | N-(IA-p-lozexosijAyrewip
(HL 's49) 9¢°2-0%'2 “(HL ZHO'L = ‘P) 2¥'L ‘(HL ' e)-0-AZUBT-
ot . . h 0 G'e)-9-1Azusq-|
ZHO'Z="r'P) 96'L Q (9P-OSINA ZHIN 00S) HIANN H,
|O/Z\\O
“+[H + Nl 62€ Z/W 1S3 (HZ ‘W) €¥°0-L1°0 ‘(HZ ‘W) J H 8u0-(He)z-10zepiwl
66< 25'0-09'0‘(HL ‘W) 8L"1-0€'L (HE'S)6Z'C (HE'S)Gv T ainpaooud 2vH o [Plozuag-H-omu-i-(1A Gol
(HZ'ZHO'L=r"P) 28°€‘(HL 'ZHO'L =1 P) 2G"L (H} lesousb oN = -p-lozexosliAylewip-6'¢)-9
‘ZHG'L =1 ‘P) 28’2 ¢ (A0EAD ‘ZHIN 00S) YAIN H, Q }/A -(AyrowAdoidojoho)-|
N
(%) punodwo)
. uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
w.___n__,_._ 1jezuajoeleyd [elouss, ynns N [ed1way aouasaloy
ind /adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

131



EP 3 010 503 B1

“+[H + Nl ¥O€ Z/w |ST ((HE ‘s) 09°Z ‘(HE ‘s) €8¢ ‘(He

‘6) JSG(HLZHOZ=r'P)9Y'9 (HZ'ZHO L= "P)

auipuAd[g-g‘ylozepiwi-H|

(o oy oY s s i e o - ainpaooud
066 L2 (HL'ZHOL=r"N62 L (HCZHO L= SE 'L ~(1A-G-10zeIAd-H |- [Ayjow ¥S1
Gy o _ v . - |esouab oN
(HL‘'ZHOZ=r'P)0S°Z (HL ‘ZHOZ="r"P) ¥1'8 ‘(HL -1)-9-Aurew-g-1Azusq-|
‘ZH0'Z=r'P) 81’8 2 (9P-OSINA ‘ZHIN 00S) YAN H,,
“+[H + W] 0L¥ z/w ST (HE N | z/vl aulwe-g
's) 612 (He 's) v€'C (HZ ZH6'G =T 'P) 89'F (HZ N NH -ulpLAdia-g'ylozepiwi-H}
@@A 1] o 1] . R ¢ . 1] . o 74 \A \A MUM—‘
8) 2£°G ‘(HOL ‘W) ¥2°2-9¢°2 “(HL ‘ZH0Z =" 'P) ¥¥'L N ~(1A-p-|ozexosiAyiowip
‘(Hz ‘w) 66°2-86°2 2 (9P-OSINA ‘ZHIN 00S) HIAN H, 0 -G'¢)-9-1Azuaqp-1‘N
“HN
“+[H + W] vZ¥ z/w 1S3 \I© aulwelp-y'g
((HE 's) 212 (HE 's) 622 (HZ ‘ZH L'S =1 'P) S9'Y z/vJ,E -8|0zepiwi[pJozusg-H}
BB | (/10 ) comer (1 1o () s (111 ) T 111 ) e _ Z6l
(Hz 's) €8t ‘(HZ *s) 92°G ‘(HL ‘s) 22’9 (H1 's) 6’9 7 ) ~(IA-p-10zexosiAyjowip
‘(HLL 'w) gz 2-2€°2 2 (9P-OSING ‘ZHIN 00€) HINN H, zO 1/@ -G'¢)-9-1Azuaqip-1‘ZN
“HN
+H + Wl 8ve Z7w 1S3 ((HE 's) zl g / sulwelp-'z-8jozepiwl[p]
66< ‘(He 's) 622 '(HE ‘ZHS ¥ =1 'P) ¥6'C (HZ 'S) 98'¥ | z/vl NH 0ZUaq-H | -IAuew-zN-(I1A ™
‘(Hz's) 2L (HL 's)€Z'9 ‘(HL 'S) 29 ‘(H1 's1a) €99 7 ] -p-l0zexos||Ayewip
‘(HS ‘w) 0z°2-€€"2 2 (9P-OSINA ZHIN 00€) AN H, z,o Z/@ -G'¢)-9-1Azuaq-|
.O/Z\\O
+[H + W] 62€ § / auo-(Hg)z-10zepiwi[p]
Z/w 1S3 ‘(HE 's) 60°C ‘(HE 's) 92°C ‘(HE ') 59°€ ‘(He ainpaooid szo 0ZU8q-H-0Mu-p-JAyjew
BB | imy i 11t o et oY e e N o oGl
S)GL'G ‘(HL ‘ZH G'L =1 'P) ¥8°'9 ‘(HG ‘W) 0g°/-GE L [esouab oN ; -¢~(1A-p-10zexosiAupwip
(HLZHG L =1 'P) 8'2 Q(€10AD ‘ZHIN 00€) YN H, N ‘ }/Q -G'€)-9-1hzueq-|
%) punodwo)
} uoljeziisjoele w.:.__owoo._a 2.1NnjonJ awe edlwo w_Qwam
w.___nq___._ njezusioeleyd [elouss, Jonns N [es1way9 aouaIa)oY
wind /adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

132



EP 3 010 503 B1

“+[H + W] 96€ zZ/w 1S3 (HZ ‘W) LY 0-L¥'0
‘(HZ ‘W) 26°0-09°0 ‘(HL ‘W) 8L°L-0€"L “(HE ‘ZH O L=T

O~ 20

aulwe-g-jozeplwi[plozuaq

alnpaooid / -H L-oa1u-4-1Aure-N-(1A
66< | Neel (He's)6zC (HE'S) vy (HZ'ZHO'L=r"b) e Em% oN z/vlzm -v-uwmxo.w__ws_aﬁ_u_./_m.A_e-@ 65}
L9°€'(HZ'ZHG'9=r"P) €0°Y (HL ‘ZHG L =1 "P) v¥'L & _(AnowiAdoidopAo)-
‘(HL'ZHG L =1 "P)82°2 2(€10AD ‘ZHIN 00S) HINN H, N
“+[H + W] 9¢¢€ z/w SN 1S3 aj0zexos|jAylewip
66< (HE *s) 61°Z ‘(HE 's) 9¢'2 ‘(HE 's) 2G°C (HZ 's) €6°G s z/vl -G'¢-(1A-g-10zepiwi gs1
‘(HL'zZHZ'L ‘2L =1 'PP) €02 “(HZ ‘w) 61°2-22 L 7 ] [plozuag-H L-IAyjew
‘(Hy ‘w) 92°2-8€"2 P (9P-OSINA ‘ZHIN 00€) HINN H, N -g-oiony-p-|Azueq-|)-
(@]
“+[H + W] G2 z/w 1S3 ‘(HE N _ TR —
's) 2L (HE '8) 62°C "(HZ 'ZH L'G =1 'P) ¥9'v ‘(HZ \IQ [p]ozuaa-H L-(AuowI
626 's) L8'% “(HZ *S) ¥2'G "(HL 'ZH GV =1 ‘P) 22'9 ‘(HI | flz: e-uipuAd)-ZN-(A ™
‘ZHG'L =1 'P) G€'9 "(HL 'w) 0Z'2-G€°L “(HL 'ZH 'L % ) - ozEXOSIAROWIP
‘8L =r"W)8L L (HL'ZHG'L ‘¥ =1 'PP) ¥¥'8 ‘(HI z,o -6C)-o-hzueq-.
‘ZHG'L =1 'P) 29'8 2 (9P-OSNA ZHIN 00€) HINN H,
H
“+[H + ] pe€ z/w N~ 2O ouo-(H1)
1S3 (HE *s) 2671 “(HE *S) G1°¢ "(HZ 's) 98°€ (HZ 's) enpsacud u\ Z-uliExouINboIPAUID-H'
66< o' (HL 's) 1G9 (HL ‘ZH6'L =1 "P) G99 ‘(HL ‘ZH 21036 ON Qo N ({A-p-lozexosiAuawip 91
6'L=r"P) .89 (HI ‘W) ez L-0¢ L (HY ‘W) ve'L-8€L N= -6C)-o-hZuoqp
‘(H1 ‘s) 85°0L 2 (9P-OSING ‘ZHIN 00S) HIAIN H,
N
“+[H + W] veE “ 7%| suwe-p
zjw 1S3 (HE ‘s) 26') “(HE ‘S) v1L°2 ‘(HE ‘s) 2¥'C ‘(HZ oInpoooid xn -_Omeow__?mE__o-m.m-i
66< ‘8)8€'G‘(HL ZHGZ=r'P) LL9(HZZHOL=""P) [e1oush oN HN -@-c_ccgn-miﬁmn_e_ GGl
GOL(HLZHOZ=r") 22 L (HE ‘W) 08 L-¥EL “(HL 2 “HL-AUeW-z-AZUsq-| )-N
‘ZHG'Z="r'P) 88'L 2 (9P-OSNA ZHIN 00S) HIANN H, O-N
%) punodwo)
o ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
Aand /adwex3g
(panunuod)
S © 5 & 8 8 S g 3 8

133



EP 3 010 503 B1

“+[H + IN] 16€ Z/W ST ((HE ‘s) 80°Z ‘(HE ‘S) ¥1'2 ‘(HE

‘8) 172 (HE 'S) 9¥°¢€ “(HZ 'S) 80°G “(HL ‘ZHGL =0

aplwejaoe
(1A-p-1ozepiwi[p]ozuag-H|

66< | o) 110 (L ‘ZH G b = [ D) €02 (S ‘W) 92 4-1b' 1 o M -01pAYIp-¢ ‘Z-0x0-Z-|Aylaw v9l
“(HL ‘s) 22°6 ¢ (9P-OSING ‘ZHIN 00€) YN H « e-lfprozexosifupawip
y N }/Q -5'¢)-9-1hzueq-1 )-N
+[H + W] ggg z/w H auo-(Hg)z-10zepiwi
06 SIN 1S3 {(HE 's) ¥1°2 ‘(HE 's) 2€'2 ‘(HZ 'S) #0'G (H1 r 2vHo [plozuag-H-osony -
‘) 26'9 (HL ZH Z'L =1 ‘P) 969 (HG ‘W) 22" /-6€ L 7 ] -p~(1A-p-10zexosiAupwip
“(H1 *s) 211 P (9P-OSA ‘ZHIN 00€) HIAN H, z,o -G'c)-9-1Azusqg-|
“HIN /
“+[H + W] 6%€ z/w 1S3 {(HE ‘S) auo-(Hg)z-10zepiwi
66< | €2 (HE'S)6TT (HE 'S) 29°€ (HZ 'S) 667 (HE °S) ainpadoud ZvHo [plozueg-H}-1Aylew 201
80G'(HL ZH8 L =r'P)6€9'(HL ‘ZHG L =r‘P) O¥'9 |esouab oN S -¢-(1A--|ozexosi|Ayyowip
‘(HS ‘w) ¥Z'2-9¢°2 2 (9P-OSINA ZHIN 00€) AN H, Dz\ }/O -G'¢)-9-1Azuaq-| -oulwe-y
HN auo-(Hg)
. - {7 W) B Ot () (7 “W H
wm.ﬁ_.mm_.\%wm w .c“vw_ww_.wm_.._w,:._wwmv Wmﬂ ,M_._M_.._wmv @m.vm ainpaooud N ¢-iozeplulplozuag-Hj (1A
P28 | Hz'zHG9=r'P)SLE (HLZHG L= "P) Zv'9 (HL [esoush ON =0 ~p-10ZexosliAyewIp-6°¢)-9 19l
‘ . RN o 7 -(JAyyowAdoidoloho)-|
ZHG'L =1 ‘P) 6%'9 ¢ (QOEAD ‘ZHIN 00S) AN H, N OUILE
o -oulwe-y
. . . . . . CHN
w1 9w 193 (e w) 5800w 0 (e ) cuwiep-z-opozepu
mv 0 mwmv 0 ﬂ w g M.WN.M _._.mN HS m . .wsg 0t | a.npsdoud z/vl NI [plozuag-HL-IAyre-gN-(1A
66< ( _._m.N ve N| _.,_mv .@m,w ¢NN H mN o vﬁ : w.w & [essusb oN / -p-l0zexosiAyjewip-g*¢)-9 09k
(HZ ZHG'9=1"P)88¢ (HL 'ZHGL =1 'P) L&' (HL o _(ApowiAdoidopko)-|
ZHG'L =1 ‘P) 6%'9 ¢ (QOEAD ‘ZHIN 00S) AN H, N
punodwo)
(%)
uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
01dH njezusioeleyd [elouss, ynns N [ed1way aouaIa)oY
fung
/adwex3g

10
15
20

(panunuod)

25

35
40

45
50

55

134



EP 3 010 503 B1

+H+ W] L1y Z7w 1S3 N aujwe-z
(HE '8) 912 (HE 'S) ¥€'C (HZ 'ZH 6'S = 'P) 69V I S—m -uipuAd[g-g'ylozepiwi-H|
0'86 (HZ 's) 0¥'G “(HZ ‘W) GZ°2-0%' 2L “(HL ZH0Z=""P) 0 ANX -(IAyrewA--uipuAd)-N-(14 691
LG 2 (HL'ZHOZ=r'P) 262 ‘(HL ‘ZH6'G=I)80'8 N | -p-l0zexos|Ayiawip
‘(Hz ‘w) 9¥'8-06'8 Q (9P-OSING ‘ZHIN 00€) AN H, 0 -G‘¢)-9-1Azuaq-|
“+[H + W] 96€ Z/W 1S3 ‘(HE 'S) 912 (HE 'S) sjozexosliAylewip-g'e
cze | ET(HE'S)€LT (HE™S) ¥Ge (HT 'S) €S (HE W) ainpaooid ~(1A-g-l0zepiwfp]ozuag 8ol
802 LV 2 (HL'ZHS L =r'P) v L ‘(HE ‘W) €€ 2-1€° 1 [essusb OoN -HL-( 1AuoynsiAyrew)-
(HLZHG L =r'P) S22 Q(£1DAD ‘ZHN 00E) HIAN H, -lAyrew-g-1Azuag-1)-y
+[H + Nl 82€ Z/w 1S3 ((HE 'S) GL'Z ‘(HE 's) e€°C N \I\v sulwe-g
‘(He ‘s) 62°¢ ‘(HZ ‘W) 65°¢-85°¢ (HZ ‘W) 65°¢-¥9°€ _ %J,E -uipuAd[g-G‘ylozepiwi-H|
66< ‘(Hz *s) 2e'6 ‘(HE ‘w) €2°/-82°2 ‘(HZ ‘W) 0¢" Y€ 'L 0 Y pS -(AyreAxoyiew-g)-N-(1A 191
‘(HL'ZHOZ=r'P) 0v'2 ‘(HL ‘W) 052452 ‘(HL N -p-l0zexos|Ayiawip
‘ZHO0'Z="'P) G6'2 Q (9P-OSNA ‘ZHIN 00S) HIAN H, 0 -G'¢)-9-1Azuaq-|
H
“+[H + W1 61.€ Z7w |ST {(HE *S) 85°€ ‘(HZ ‘S) €8¢ zu\ oUO-(H1)
|:._m vwv @.v.ﬂ :._JNNI wF N le .wr.v@ :..:.AN_._ oNF ainpadouid ~ N Z-uiiexouinboipAyip
9o | ~PPIOO L 2HBL G Lo PR 08O (HLEH | iguag oy < e 0zeifd oot
6'2=r'P)06'9 (HI ‘W) Gz 262" L (HS ‘W) €€ /-1€"1 NN o N )
T } . Hl-1Aylew-1)-9-|Azuag-y
(HL *s) 2901 2 (9P-OSING ZHIN 00S) HIAN Hy
‘ +:._.+ W .mo,v N\c.h IS3 ..:._m .wv wv ¢ n:._m w.v e N _ 7%\ s|ozexos||Ayrowip-G‘e-(|A
(He ‘s) ze'2 ‘(HY ‘W) ¥ 2-9¥'C ‘(HY ‘W) 2g'¢-6¢°¢ N —o-uipuAda-c*
(1o (11 g e 4 9-uipAd[g-g*ylozepiwl
66< (Hz 's) 9¢°G ‘(Hz ‘w) 61°2-22 L ‘(H) ‘W) GZ'/-62'L 9] ey g9l
P e e . Co N | H1-(1A-L-uizesadidiAyrow
(HZ ‘W) 1€ 2-9¢° 2 “(HL ZH L'Z2="r"'P) /6L ‘(HIL p
o1 1 s . . . 0 -¥)-z-1Azueg-1)-
ZH L'gz="r"'P) 21’8 2 (9P-OSINA ‘ZHIN 00S) HIAN H,
punodwo)
(%)
uoljeziisjoele w.:.__owoo._a 2.1NnjonJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

135



EP 3 010 503 B1

“+[H + W] ¥£€ z/w 1S3 {(HE ‘S) GL'2

.A .wv . .A .wv . .A .wv . .A iz . _On.Vn_ONN_U_rC_

|_._m, ) e N.A _._m.N ¢s N| _._,Nv wv.w _._,W _._.mw ainpaooud > [plozuag-HL-/Ayraw
66< | =T P Ly9 Al ZHEL = P)989 THe 2H 1L~ leJouab oN 7 -Z-(1A-p-lozexosiAyjowip ke

FrP)8L2Z'(HLZHE L= V9L (HZZHO' L= N . £

e ; ) : -G'¢)-9-1Azusq-|
€€, ‘(HL ‘s) ¥8°6 2 (9P-OSINA ‘ZHIN 00S) HINN H, 0
O/ \\O
44+ -TIN 8uo-(Hg)

Nl 62€ Z/W SN 1S3 ((HE ZHZ' 2 =T ‘P) 88°L ‘(HE ‘S) Z-lozepiwi[p]ozuag-H|
66< ¥0'2 ‘(HE ‘'S) GZ'¢ “(HL ‘ZHZ 2= ‘D) 62°G ‘(HL ‘ZH d -(IAuelAuayd-1)--ou zlL

ZL=r'P)eL L (HG ‘W) 6216 L ' (HL 'ZHG L = P) N -v-(1A-p-l0zexosiAylawip

897/ ‘(HL 's) L'2L P (9P-OSING ‘ZHIN 00€) HIAN H, o) -6'¢)-9-(S)

“+[H + IN] 90€ Z/w |ST ((HE ‘s) 22°€ “(HZ '8) 90°G ‘(HL

‘ZHGL=r'P) L9 (HL'ZHOZL=r") 222 "(HZ ‘ZH oin 8uo-(He)z-upuAd[g-G'y]

. \ paooud
66< GL=rVyeL (HZZHS 2Z=r"'P) 82 ‘(HL ‘ZHOC ozepiwi-H1~(|A-G-|10zelAd LLL
. PR . R . [essusb oN

=r'P)Ov L (HL'GL=r"P) LG L (HL'ZHG L=""P) -HL-Ayew-1)-9-|Azuag-|

¥0°8 ‘(HL ‘s) 28°L L Q (9P-OSINA ‘ZHN 00G) YN H,

“+[H + W] ¥0¥ Z/w 1S3 (HZ ‘W) 05°1-89°L (HZ ‘w) aulwe-z-uipuAd[a-G'y]

16'1-00C (HES)¥L 2 (HE's) €2 (HZ ‘W) 8E'€-06°€ ozepiwi-H | -(jA-p-ueskd
66< ‘(Hz ‘w) 98°¢-66°¢ “(HL ‘W) 86°C-¥L 't ‘(HZ ‘S) 0 -Hz-oipAyensy)-N-(IA 0.1

Ge'G(HO ‘W) gz 2-2€ L (HL ‘ZHOZ=""P)6E L ‘(HL -p-jozexos|Ayjawip

‘ZHO'Z="r'P) 96°2 2 (9P-OSNA ‘ZHIN 00E) YN H, -G‘¢)-9-1Azuaq-|

punodwo)
(%)
uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35
40

45
50

55

136



EP 3 010 503 B1

HN
“+[H + W] 16€ Z/w 1S3 {(HE ‘S) LL°Z ‘(HE 'S) H auoly-(He)
ggs | 8¢ ‘(H¥ 's) ¥¥'S “(HL 'ZH G'L =1 'P) 6€°9 (HL ‘ZH ainpaooud z\rlm g-9lozepiwi[plozusqg-H} m
ZL=r'P)¥y9 (HE ‘W) G L-vE L (HZ ‘W) 2y 2-GY' L [essusb OoN S -(14-p-10zex0sAyiewIp
‘(HL ‘s) 95721 2 (9P-OSING ZHIN 00€) HIAN Hy N Z/@ -G'¢)-9-1Azuag- | -oulwe-y
“+[H + W] 68€ zZ/w 1S3 (HZ ‘ZH 0¥ ‘0°ZL = ‘Pb)
09'L (HZ‘'ZHO'Z'G2L=r"PP)96'L (HZ ‘ZHOZ ‘02l aulwe-z-uipuAd[a-g'y]
=P 1€ (HE 'S) G2°€ “(HZ 'ZH 0°Z ‘0°0L = ‘PP) ozeplwi-H-(|A-p-ueid
66< L6°E ‘(HL ‘W) ¥O'v-LLY ‘(HZ 's) 2€G ‘(HL ‘ZH 6L = 0 -Hz-opAyens))-N-(IA 9/l
r'p)2e9 ‘(Hy ‘w) 1Lz 2822 (HZZHO L= "D ECL -G-lozeiAd
(HL'ZHOZ=r'P) et 2 (HL ‘ZHOZ="r"'P) €52 ‘(HL -HL-Ayew-1)-9-|Azuag-|
‘ZHO0'Z="r‘P) 01’8 2 (9P-OSNA ‘ZHIN 00S) HIAN H,
“+[H + W] G2€ Z/w 1S3 (HY ZH SV
=rDYee (HY ZHS Y =r 1) 22¢ ‘(HE 's) 92°¢ ‘(He aujjoydiow
966 ‘8)ZVG(HL ZHS L=r‘P)8E9 (HZ'ZHOL=r"P) o (1A-z-uipuAd[g-G*'plozepiwi oL
0CL(HLZHG L=V LZL(HZZHG L= "D VE L -H1-(1A-G-jozesAd-H|
(HL'ZHS L=r'P)9v' 2L (HL ‘ZHS L =r‘P) ¥2 'L ‘(HL -lAyrew-1)-9-1Azuag-1)-y
‘ZHG'L =0 ‘P) ££'8 2 (9P-OSNA ‘ZHIN 00S) HIAN H,
“+[H +
13 ‘ . 13 . 13 13 . E
Nl 8¥€ z/w 1S3 ((HE ZH 29=r"'P) 2Ll ‘(HE ‘S) €6°L N~_zO auo-(H|)
“(HE S) LL'Z “(HL 'ZH 2’9 =r ‘D) 86°€ ‘(HL ‘ZH 2'SL oin Z-uiiexouinboipAyip
: . . paooud ~ .
1’86 =r'P)LEY (HL ‘ZHOSL =1 'P) ¥S¥ (HL ZH G L N -p'e-Ikyrew vil
. e o . JAOPEN [esouab oN —
=r‘P) ey 9 ‘(HL‘ZH 2L ‘62 =" 'PP) 99°9 ‘(HL ‘ZH N -¢~(1A-p-10zexosiAylewip
6'.=r"'P)889 ‘(HL ‘W)€z 2-92" L (HY ‘W) 28 2-1€" L -G'¢)-9-1kzuag-y-(y)
‘(HL ‘s) €501 2 (9P-OSINA ZHIN 00S) HIAN Hy
punodwo)
(%)
uolijeziisjoele w.:.:owoo._ﬂ 24n3onJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

137



EP 3 010 503 B1

oo .+=._.+ ._>__ &0y 2/ 193 .A._._m w.v ) o- aujoydiow(jA-y-jozepiuwi
81°Z'(HE's)2e T (HE'S)8G'Z (HY ZHG ¥ =""))8G€ [plozUsq-H L-AUaw
66< | ‘(HY'ZHS'¥=r"00% (HZ's) 0€'S (HL ZHZ L =1 M z8l
. A ) . DOy A -Z-(IA-p-10zexosiAylewip
P) 2y 9 ‘(HL‘ZHZ'L = 'P) L9°9 “(HZ ‘W) ¥0°2-20°L .
e o . -G'¢)-9-1Azuaq-|)-¥
(He ‘w) 6Z°2-1€°Z2 2 (€10AD ‘ZHIN 00E) YN H,
“+[H + NI a|ozexosljAyjowip
186 £e¢ z/w 1S3 ((HE 's) 902 ‘(HE ‘s) 22’z ‘(HE ‘'s) €22 ainpaooud -G'e-(14-9 ™
‘(HE 's) ¥9'Z (HZ 's) 85°G ‘(HZ ‘W) 26'9-G6'9 ‘(HE ‘W) [essusb oN -uipuAd[g-G'pylozepiwi-Hi
Le'2-2€2 “(HL ‘s) £2°8 2 (£10AD ‘ZHIN 00€) YINN H, -Ayrewip-2‘z-1Azuag-| )-y
+[H + Nl €€ auo-(Hg)z-uipuAd
6 zjw 1S3 (HE ‘s) 66°) ‘(HE ‘S) LOZ ‘(HE ‘s) 912 ‘(He ainpaooid [a-G‘ylozepiwi-H L -Ayjow 08l
'8)9Z°G ‘(HZ ‘W) ¥1° /=212 "(HE ‘W) ¥ 2-8€ L ‘(HL 'S) [esousb oN -/ (1A-p-10zexosiAuppwip
v2°2 '(HL 's) 6811 2 (9P-OSING ‘ZHN 00€) HIAIN H, -G'¢)-9-1Azusq-|
T
“+[H + W] 6v€ Z/W SN 1S3 Y auo-(He)
(HE ZHZ L =r"'P) 62 L (HE 'S) LO'Z ‘(HE ‘S) 6L°C 2vH Z-lozepiwi[p]ozuaq
66< (HZ's) ¥0°G(HL ZHZ 2= "'D)S9G(HL ‘ZHZ L =T d ) o -HL-(Ausejhusyd-1)-| 6.1
'P) 26'G‘(HL'ZHG'L =1 P) ¥2'9 ‘(HS ‘W) 92" L-L¥'L N, | -(1A-p-|ozexosiAylwip
‘(HL ‘s) 601 P (9P-OSINA ‘ZHIN 00€) HIAIN Hy o -G‘¢)-9-ouiwe-{-(y)
T
“+[H + W] 6¥€ Z/w SN 1S3 HN 8uo-(H¢g)
(HE ZHZ L =r"'P) 62 L (HE 'S) LO'Z ‘(HE ‘S) 6L°C Z-lozepiwi[p]ozuaq
66< (HZ 's) ¥0'G‘(HL ZHZ 2= "'D)G9G(HL ‘ZHZ L =T d ) -HL-(Ausejhusyd-1)-| 8/l
'P) 26'G(HL'ZHS'L =1 P) ¥2'9 ‘(HS ‘W) 92" L-L¥'L N, | -(1A-p-|ozexosiAylwip
‘(HL ‘s) 601 P (9P-OSINA ‘ZHIN 00€) HIAIN Hy o -G‘¢)-g-ouiwe-4-(S)
punodwo)
(%)
uolijeziisjoele w.:.__owoo._a 2.1NnjonJ awe edlwo w_Qmem
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
e © S g 8 8 Sy Q 8 8

138



EP 3 010 503 B1

I
“+[H N
/v|| ajozexosljAyjawil
+ Wl 0Ly Z/W 1S3 (HE 's) €2°Z (HE 's) 62'C ‘(HE 'S) -w_.m-:\»-o..__ow%_h
66< 0FZ‘(HZ'ZHOZ=rNe0c‘(HZ'ZHO L=V Sv'v H X . 981
o s ) . e X P [plozuag-H | -Ayieusayd
(HZ'ZHO'L=r"P) OL'L ‘(HE ‘W) £1'2-GZ'L ‘(HL 'S) o L e
PR } . L-IAylew-z-owo.ig-y)-
€€/ “(HL *s) 1672 2 (9P-OSINA ‘ZHIN 00G) HINN H,
Z/w .A .wv +~._A|_ * W\MW FF.V .A ‘7 At v / \ sulwe-¢
! ) _mm . _”_m .S,N _.._m v.m ¢ ._._N, H m ml.w P NO N -uipuAd[g-G‘ylozepiwi-H|
691 ‘(HZ ‘s) 9€°G “(H9 ‘W) 0Z°2-8€'L “(HL ZH 0Z =
66< SN RV . L 0 -(IAyrewA-g-uipuAd)-N-(I14 Ggl
FP)(HL ‘'w)gL2-222(HL'ZHOZ="r"'P) 26°L ‘(HL
‘ . P o : . o -p-l0zexos|Ayiawip
w) 1L0'8-80°8 ‘(HL ‘ZH 9L ‘ZH L'¥ =1 ‘PP) 9¥'8 ‘(H1 ' e)-0-AZUBT-
. ) . : . G'¢)-9-1Azuaq-|
ZH9'L =0 ‘P) 09'8 ¢ (9P-OSNA ‘ZHIN 00E) HIAN H,
“HN
“+[H + W] 9¥€ z/w SN 1ST {(HE ‘S) ¥0°Z (HE ‘S) auIWe-p-joZzepiw
e6< | €T ‘(HE 's) 052 ‘(HE 's) 99°€ ‘(HZ ) 81°S “(HZ 's) n z/v| [Plozuag-H~(|A-p-jozelAd bol
GEG(HLZHZ L=r'P)€Z9(HL ‘ZHZ L =r‘P) OV'9 \ -Hi-Auyewiy-G'e*1)-9
‘(HG ‘w) 91°2-G£'2 Q (9P-OSING ‘ZHIN 00€) HIAN H, Z/@ -lAyrew-g-|Azuag-|
+[H + ] 28¢ zZ/w 1S3 {(HE oH/\zV auo
‘s) 612 ‘(HE 's) eez (HE'S) 092 (HZ ZHG Y =T1 -z-uipneze(|A-p-jozepiwi
66< Neze (HZZHG Y =rD 2ev (HZ 's) 1S (HL ‘ZH M z/v| [plozuaqg-H L-Ayjow €8l
GL=r'P)2.9‘(Hz ‘W) S02-20"L ‘(HE ‘W) 62°2-GE"L ; -Z-(iA-p-jozexosiAyewip
(HLZHZ L =r'P) S22 Q(£10AD ‘ZHN 00E) JIAN H, -G'¢)-9-1Azuag-|)-|
(%) punodwo)
. uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

139



EP 3 010 503 B1

+[H + W] 92¥ Z/w |S3
(HE ‘s) Lz'Z (HE 's) 6E£°C ‘(HE 8) £9°C (HZ ‘ZHO'S =

8|ozexosiAyWIp-G'e
-(1A-g-lozepiwi[p]ozuaq

66< FNovy (HZ ZHO'S=r) 68F ‘(HE ‘W) 68°9-v6'9 H 06l
Zv -H1-(Ay1eAxousyd-g)-
(HZ'ZHO08=rN9Z L (HL'ZHO'L=r"P)6E L ‘(HI < 7 _..__\MSMwH-N-o&e“-%m
‘ZH G L =0 ‘P) §5°2 2 (9P-OSINA ‘ZHIN 00G) YN H, pz\
+:|_ T
+ N1 9Z¥ z/w 1S3 ((HE 'S) ¥2'2 ‘(HE ‘S) LT ‘(HE ‘S) zv/ ajozexosljAylewIp-G'¢
X (HZ'ZHOo'S=r"Y0ev (HZZHOG=r") 99y H ~ -(1A-9-lozepiwi[pJozuaq 681
(HZZH0'8=r"P)¥8'9 '(HL ZHO' L =11 069 (HZ Q _ %// -H-(1AyteAxousyd-z)-|
ZHOZ'0L=r"PN YT L (HLZHG L =r"P) 9E L (HL N o -IAylew-z-owoiq-p)-y
‘ZH 0L =r‘P) €92 2 (9P-OSINA ‘ZHIN 00S) YNN H,,
“+[H + W] ¥Z¥ z/w 1S3 (HZ ‘W) v0'Z-LL'C oj0ZEXOSIAROWIP-G'E
‘(He ‘'s) L2’z ‘(HE 's) 6E2 ‘(HE 's) €5°C (HZ 'ZHO'8 = 1 n >-m-_0Nm.u_E_§uNc8
066 FrN9.2 (HZZHO8=rNery (HL 'ZHOL=1"Y) H zT -_.:-A_\aoa._éwﬁ-e; 88l
0z L (Hy'w) ez’ 2-2¢ L (HL ZHG L= ‘P) ¥€' L ‘(HL < N L AUeW-Z-owoIq- /)4
‘ZH 0L =0 ‘P) €52 2 (9P-OSINA ‘ZHIN 00G) YN H, pz\
“+[H + I gy z/w !
1S3 {(HZ ‘W) 00'2-90°Z ‘(HE 's) €2 ‘(HE ‘s) L¥'2 ‘(HE zv/ ajozexosljAylewIp-G'c
986 'S)GGZ(HZ'ZHGL=r"1S9C(HC'ZHGL=1") H x -(1A-g-10zepiwi[p]ozuaq ™
GZY (HL'ZHOZ=r"N 2L L (HZZHO L= "P) 0T L Q _ -H1-(/Adoid|Ausyd-¢)-|
(HZ'ZHG2=r"N9Z L (HL‘ZHS L =r"P)SE L ‘(HL N -Auyew-g-owoig-y)-t
‘ZH G L =0 ‘P) 612 2 (9P-OSINA ‘ZHIN 00S) NN H,,
%) punodwo)
o ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
Aand /adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

140



EP 3 010 503 B1

“+H + N 7@\
(e ¢ e e ¢ e | alozexosiAyyewip
W] v2€ z/w 1ST ((HY ‘W) 98°L-16°L ‘(HE 'S) 212 ((HE o1k
, VI (L1 ¢ (11 ¢ S G'e-(1A-9-ulpuAd
66< | 'S)GET (HY ‘W) 19°€ ‘(HZ'S) L§'S (HZ ‘W) 60°L-9L "L 0 z,\ ] [a-G* plozepiui-H L ~(1A-1 s6l
(He ‘w) gz'2-2e' L (HL 'ZH 02 =1 "P) €572 (HI 0 ~uIpIjoLIAd)-Z-AZUBG- | )-p
‘ZHO'Z="r'P) ¥0'8 2 (9P-OSNA ZHIN 00€) HINN H, o
“+[H+ Wl LIy Z/W 1S3 (HE *8) 91°C '(HE *S) v€'C ‘(He N \ sulwe-g
ZH6'G = 'P) SL'v ((HZ 'S) O¥'S (H. ‘W) Gz"L-8€"L | flzm N -uipuAd[g-g'ylozepiwi-H|
66< ‘HL'ZHOZ=r'P) LV L '(HL ZH 8L 'ZH L' L= "PY) 0] ~NX -(IAurawiA-g-uipuAd)-N-(1A 61
2LL(HL'ZHOZ=r'P)S6'L'(HL 'ZHZ9="") LL'8 N -p-|ozexosiAyawip
‘(HI ‘W) 16°8-95°8 ¢ (9P-OSING ‘ZHIN 00€) HAIN H, 0 -G'¢)-9-1Azuag-|
. N
20153 (Hp ‘W) +H +._>__.A3Név orz 7 z/v' sjozexosyAujewp
: 1S3 tHY T 18196) THe T 86 1701 ¢ THE ainpaooud ™ -G'¢~(1A-9-uIpuAd
66 s)82'Z ‘(HE 's) §¥'¢ ‘(HE 's) 02'C ‘(H1 ‘W) 08'2-26'C [e13usb O S [G-G*plozepIu-H | -Auow €61
(HZ'ZHO'L=r'P)e€¥ (HL 'ZHG L =1 'P) 00'8 ‘(H} Q _ “Z-(AewIINqooAo)-1 -1
ZH 'L = 'P) 0£'8 ¢ (QOEAD ‘ZHN 00S) HAIN H; N
o) o : (s ¢ N
%586 O1dH +=._.+ _\,__.:m Z/W 1S3 .:._N .e_,v Z | z/v| e0ZExosIALIOWIP
L2°1-0%')L "(HZ ‘W) £G71-99°) “(HY ‘W) 89'1-08"} (HE enpaoaud ~ ~5'e-(1K-g-uipuAdiq
$'86 | 'S)8TT(HE'S) ¥y (HL ‘W) 8ET-6¥C (HE'S) LL'T e10UB6 ON X - plozepiwi-H L-Ayow-Z z6l
(HZ'ZHO'8=r"'P)9Z'¥ (HL 'ZHOZ="r"P)86°L ‘(H} A _ (ApewAuadoko)-1 -5
ZH 0z = 'P) 0£'8 ¢ (QOEAD ‘ZHN 00S) HAIN H; N
Z/w (4G ‘W) +=.._ +._>__,Ammm,Ev 1921 A _ /vl a|ozexosI|Ayjawip
Z/W 1S3 "(HG 'W) 20°1-62°) (HG W) 05'L-9L°) “(H! enpsacud / -e-(/A-g-uipuiAd]q
66< | ‘W)z8'L-G6'} (HE ') 822 (HE ') ¥¥'Z ‘(HE ') 69°C [e1oushb oN = -G plozZepII-H L-AyIoW-Z 161
(HZ'ZHG L=r'P) L ¥ ‘(HL 'ZHO'Z="r"'P) 96°L ‘(HI Q_ (APOWIAXOUOIAD)- )b
‘ZH G'L = 'P) 0£'8 ¢ (QOEAD ‘ZHIN 00S) HINN H, N
%) punodwo)
o ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
Aand /adwex3g
(panunuod)
(=) v jo) v j=) v [=) v j=) o)
~ ~ N N @ @ A A o ©w

141



EP 3 010 503 B1

T
~+[H + W] vee L
. . e . e . o Bauo-(Hg)Z-10Zepiwi
Nm\wc _m.m_ ,.A:._m ,va mo. mlf,m vwv N.N mA :._.NN °) rom :._Nv ainpaooud \ =0 [plozuag-H L-(1A-G-jozelAd
66< SLG(HL'ZHGL=r"P)0C9 (HL'ZHG L =1 P e10UB6 ON N “H LA )-g At 661
¥S9(HL 'ZHG L = 'P) 969 ‘(HS ‘W) ¥2'2-G€L ‘(HI \ |
‘ . ‘ . . -¢-|Azuag- | -ouiwe-{
ZH Q'L =1 ‘P) 6€°L Q (9P-OSINA ZHIN 00€) HINN H,
O~ \\O
‘ ‘ P ‘ . - WN
“+[H + I ¥9¢€ z/w 1S3 {(HE 's) G9°€ ‘(HE ‘'s) 69°¢C / auo-(Hg)z-l10zepiwl
(HZ'$)9L'G'(HL 'ZHZ'L=r"P) LZ9 ' (HLZHG L =1 ainpaooud \ 2vHo [plozuag-H\-omu-y
BB | () o i I ey ) (L s et s fcmtozeihd-u LIk 861
P) 20°Z ‘(HSG ‘W) 0£°2-9¢°2 ‘(HL ‘ZH 8L = ‘P) 0G'L |esauab oN N ~(1A-G-jozelhd-H | -|Ayjew
(HL‘ZH S L =r'P) 992 2(£10AD ‘ZHIN 00€) YAIN H, N }/Q -1)-9-Aurew-¢-1Azusq-|
H
“+[H + ] 68¢€ Z/w 1S3 {(HE 's) 9L
‘(HE *s) €672 *(HE 'S) 062 “(HZ 'ZH 'S 28 = ‘PP) N |o-g-uipnaze(jA-p-jozepiul
ve | 8LE (HZ'ZHE9'2'8=r"PP) L&V ‘(HI ‘W) €6 ¥-8G ¥ N [plozuaqg-H L-Ayjow ™
(HZ's) ov'S(HL 'ZH9'9=r"P) ¥S'S (HL ZHG L =1 z/vl| -¢-(IA-p-10zexosiAylewip
‘P)S6'G(HL ‘ZHG L =1 'P) €2'9 (HZ ‘W) GL"/-81L L S -G‘¢)-9-1Azusq-1)-|
‘(HE ‘w) ¥z°2-9¢°2 ¢ (€10aD ‘ZHIN 00€) HINN H, N
‘s) ..+=”_A * _\,,_rw@m .N\,.c _mm.A.:._m.hw i..m- :._.m ( loueyia(ouiwe(jA-g
‘ mm. ¢ I.N .wv.m vm & I.N ‘ o.w & @@.m I.F flzm -uipuAd[g-G‘y]ozepiwi-H |
66< ZHY'G="") L8V (HZ 's) 2€'S '(HS ‘W) g2'L-9¢L 9] e 961
‘ ‘ . . . . . (1A-p-|ozexosiAylowip
(HL‘zZHOZ=r'P)8e L (HL ‘ZHGS=r V8L '(HI ' e)-0mIhZUOG- 1))
ot . . h G'e)-9-1Azusq-1))-z
ZH0'Z=r‘P) §6°Z 2 (9P-OSINA ‘ZHIN 00€) YAN H,
%) punodwo)
} uoljeziisjoele w.:.__owoo._ﬁ 2.1NnjonJ awe edlwo w_Qmem
01dH njezusioeleyd [elouss, Jonns N [ed1way aouaIa)oY
Kying
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N ™ ™ AN <~ o ©w

142



EP 3 010 503 B1

+[H + Wl 92€ Z7w 1S3 (HE \m/ splwejaoe
‘) 80°Z “(HE ‘S) L¥'€ ‘(HE 's) G2°€ “(HZ S) 01L°G “(HI Ny (IA-p-10zepiwi[p]ozueq
66< | ZH8L=r'P)62°9 (HL ZHG L =r"P)26'9 (HI ‘ZH d \ N -H1-04pAyIp-g*Z-0x0-z-(1A 0T
GL=r'P)0ZL(HS ‘W) 9z 0¥ L (HL ‘ZHS L =I"P) N ; -G-l0zeJAd-H| -|Aylew-| )-9
¥ 2 ‘(HL ‘S) 186 2 (9P-OSINA ‘ZHIN 00€) JINN H, X -lAyew-g-1Azuag-| )-N
N
“+[H + W] 662 Z/w 1S3 (HY ‘W) 08" L-¥6"L (HZ ‘W) 4 _ zu auo-(Hg)z-uipuAd
86'1-80°C (HE s)Sz'2 (HE'S) Ly'g (HI ‘W) L2°2-98°C ainpaood N 0 [9-G*ylozepiwi-H-(IA
66< | oo N N x AUIOLID-C" €0z
(HZ'ZHOZ=r‘P)¥6'E (HL ‘ZHOZ="r"'P)9¥ L ‘(HL [essusb oN Q -p-l10zexos|Ayawip-6 ¢)-9
‘ZHG'L = ‘P) 682 2 (AOELAD ‘ZHIN 00S) YN H, Nes -( AyrewiAinqo|oAo)-|
+H+Nnlele Z/w N mz
A hEv b .A .Ev 1 ona- .A .Ev - ®CO|AIMVN|C_U_._>Q
_m.m_- He .A O.MVF i FA _._.va .Nwr onwhw _.._v. . ainpaooud ™ | 0 [a-G'ylozepiwi-H L ~(1A
66< mo L .ﬁ L . HE : Gz N. % ,S N. Hl . wm.m ,Nm 4 e10UB6 ON N i-ozZEXOSIAOWIP-G'E)-g z0z
(HZ'zHG 2=r'P) 98¢ (HL ‘ZHOZ="'P) L¥ L ‘(H) Q ) N
o1 e . i . = (Ayrew)fyuado|oho)-|
ZHG'L =1 ‘P) 06°2 2 (AOELAD ‘ZHIN 00S) YN H, N
T
“+[H 4[H + Wl 6LE HN
Z/W 1S3 (HE *8) L1 "(HE '8) 052 “(HZ 's) £€°G (He zu/ aulwe-p-lozepiwi[plozuaq
0'66 ‘S) 0F'G(HL ZHS L=r'P) V9 (HL ZHG L = "P) n < -HL-(1A-p-|0zexosiAyiew 102
8.9'(HZ 'ZH6'9="r"P)GI'L ‘(HE ‘W) 92'2-9¢"L ‘(HI Q _ -6)-9-lAnew-z-1Azusg-|
‘ZH9'0="'P) 69'8 2 (9P-OSNA ‘ZHIN 00E) HIAN H, N
+[H+WloLy . auoueyW
zjw 1S3 (HE ‘s) €0° ‘(HE ‘s) zz'¢ ‘(HE ‘s) #9'2 ‘(H1 zv/ (Auayd)(lA-1-jozepiwi
1'96 ‘ZHGL=r'P) €99 (HL ‘ZHG L= ‘P) €52 (HZ ‘ZH H N [plozuaqg-H L-Ayjow 002
GL=rNZYL'(HLZHG L= "D8L L (HZ'ZHG'L Q -Z-(1A-p-10zexosiAuypwip
‘08 =1 ‘pPP) £8°2 2 (9P-OSINA ‘ZHIN 00S) YN H, N o -G‘¢)-9-0Wo.g-f)
punodwo)
(%)
uoljeziisjoele w.:.:owoo._ﬂ 2.1NnjonJ awe edlwo w_Qmem
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
fung
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

143



EP 3 010 503 B1

+[H + W] zgg z/w N ™\
1S3 (HZ ‘W) 61°1-0€"} ‘(HY ‘W) 05'1-29'L ‘(HZ ‘W) ” _ z/vl auljoydiow(jA-z-uiptAd
gge | 998l ‘(He's) 222 (He's) e’z (HI ‘W) 61'2-85°C aunpaooud N i [9-G'ylozepiwi-H L -(1A 802
‘(HY ZHOS=r‘D e ‘(HY ZHOS="r") /8¢ [essusb oN Q -p-l10zexos|Ayowip-6*g)-9
(HZZHS Z=r'P) YLy (HL ‘ZHOZ="r"'P) 18 L ‘(HL N -(IKyewifjuadojoho)-| )-
‘ZHG'L=r'p) 21’8 2 (AOEAD ‘ZHIN 00S) YN H,
+[H+ WlgLy Z/w H
1S3 (HZ ‘W) 9Z'L-¥€"L (HZ ‘W) G€"L-v¥'L “(HZ 'ZH louexaUojAd(OUILE(A-Z
G'LL'Ppa) 88l (HZ 'ZHO'LL ‘P4a) LO'Z (HE 'S) ¥1.°C N ~UIpUAd[a-G yloZepItI-H |
66< | ‘(HE's)zez (HL ‘'w)oy'e-Lie (HL ‘W) GLe-€8'E 0 T d>\u ({A-p-l0ZexosIAuIowIp L0z
‘(HL‘ZHOv=r"'P) 46+ ‘(HZ 's) 2€'S (HI 'ZH 0'8 = <Y -g'e)-0-kzUag-1))-
rp)80°L ‘(HE ‘W) LZ'2-22° L “(HE ‘W) 0€°2-682 ‘(HL pz\ z/@
‘ZHOZ="'P) ¥6'L 2 (9P-OSINA ‘ZHIN 00S) HIAN H,
“+[H + W1 G0g Z/w N
. z/v| auipuAd
1S3 {(HE ') 09°'C (HE 's) L0V ‘(HZ *s) 85°S (HZ ‘ZH aInpeooid \ ~ _ [4-5*lozepiui-H (1
986 | 02=r'P) 2L (HL'ZHOL=r"V62 L (HZZHO L= [e13usb o N -G-0ZeL-6Z" | -H L -IAtnow 902
r'y)ge s (HL's)96°2 (HL 'ZHOZ=r"P) 28 ‘(HI N -1)-0-/Aurew-z-kzuag-
‘ZHG'Z="'P) ¥5'8 2 (9P-OSINA ‘ZHIN 00S) HIAN H, N brorittetie o
“+[H + W] Ov¥ z/w 1S3 {(HE ‘S) GL'2 P aulwe-g
“(HE 's) ¥£°Z “(HE *S) 22°€ (HZ 'ZH L'S =T ‘P) 09'¥ 0 -uipuAd[g-G'ylozepiwi-H\ -
66< ‘(HZ *s) 5£°G ‘(HZ ‘w) 98°9-68°9 ‘(HZ ‘W) 22" /-S€ 'L 0 (IAzusgAxoyrow-1)-N-(14 502
‘(HL'zZHOZ=r'P)ev2 ‘(HL ‘w) 88 /-v6°L ‘(HL -p-l0zexos|Ayiawip
‘ZHO0'Z="r'P) G6'2 2 (9P-OSNA ‘ZHIN 00E) HIAN H, -G‘¢)-9-1Azuaq-|
%) punodwo)
° ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
Aand /adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

144



EP 3 010 503 B1

} N —
e oo R lEBEZAIISS T z/vl ajozexosliAyiowip
(H1 *s 19) 80 “(HE ') 212 “(HE *S) 0£°T “(HY ‘W) N N o1k £
) o e 51 e e il 1o (i / -G'e-(1A-9-upuAd
1.6 LLe-v1'e ‘(HY ‘W) 8¥'e-1G°€ (HZ 's) €2°G ‘(HI “zH @) N [a-G* plozepiui-H L ~(1A-1 %4
0Z=r"'P)00° L ‘(HZ ‘W) GL 281" L (HE ‘W) €€ 2-1€" L g
R . i . 0 -uizesadid)-g-|Azuag-1)-y
(HLZH 8L =r‘P) ¥2'8 Q(£10AD ‘ZHIN 00E) YN H,
+[H + W] 16€ Z/W 1S3 {(HE SUHEIP
+|H + .
. . . . . . . . -Z' L-aueysjAyiawi
S)¥1°C ‘(HE 's) 22 “(H9 's) G€'C ‘(HeZ 'sq) L.L'C '(HZ ¢ F-Nz.%_._:m.m P
66< | “H o,Aw - _chv 69°¢ :.._N.va P,Wm A._._Nl i VF L= _”A P) © -UIpLAd[g-G* ylozepiwi-H cle
WNN_._N@._F._W r .%MM.M m@ Moo_._moo_._.w_.m_\,_luow H_.w,_ﬂ h_ F (if-prjozexosifyiawuip
- F -G'¢)-g-1kzuag-1)-LN
) ) . N
. ,AL_._.&\,_ _ mm.m NNE.A_mm_,wAV_._v.fw ‘s) 1" 7 _ YN ajozexosijAyrewip-g‘g-(1A
M,wm g mmvr _.._N. X mm g v.mcm Im- .mm.w _._.mN F.vm ainpaogoud A -9-ulpuAd[g-G'yJozepiwt
96 | Hewlereus () WIOLTRIT R 2 0Ls | iguog o S A-gourngopia)-, |+
Fp) oLy “(HY ‘W) 8ev ‘(HL ‘ZHO'Z=r"P) L9°Z ‘(HL Q
. i . : . = -(14-1-uipnaze)-z)-y
ZHO'Z="r"'P) 66°L 2(A0EAD ‘ZHIN 00S) YN H, N
PO AT A TN | cuesouticumks
66< (HY ‘ZH0'G =) LY'e “(HY 'ZH 0'G =1 ') 88'E 8inpaooud N i [a-G* plozepiwi-H (1A 01z
R o e |esousb oN A -p-lozexoslAy1awIp-6‘€)-9
(HZ'ZHOZ=r‘P)¥Z ¥ (HL ‘ZHO'Z="r"'P) 08 L ‘(HL Q
. i . i . = -(Aytewifingooko)-1)-1
ZHG'L = ‘P) 91'8 2 (AOEAD ‘ZHIN 00S) YN H, N
} PR e N
| +,m___.v_ § _\.,__.Nmm N,ME _Mm_v (e .,As N,NwVF ¢t F,A ” I S—xn sjozexosliAyjewp-g*e-(IA
,Ew_@ — B. F.A@ £ ré_v._m ) -mN.N .A_._m 7 S. N| _._.Fv ainpaooud _ -9-ulpuAd[a-G'yJozepiwt
66< ) eS¢ tHe W pyetiae He 2HO8 =1 P |esouab oN ~ -H-(IAyrewifuadojoho)-| 60¢
LO'Y (HY ‘W) L& %-2h v “(HL ‘ZH G L =1 'P) 6G°L ‘(H Q _
. ) . : . -(14-1-uipnaze)-z)-y
ZH G'L = ‘P) 00°8 2 (AOEAD ‘ZHIN 00S) YN H, N
%) punodwo)
} uolijeziisjoele w.:.__owoo._a 2.1NnjonJ awe edlwo w_Qwam
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

145



EP 3 010 503 B1

“+[H + W] ge¥ Z7w 1S3 (HE *S) 91°Z ‘(HE *S) Y
v€Z (HZ 'ZH0'9="r"P) 2L ¥ ‘(HZ 's) 8¢'S ‘(HZ ‘zH a|Lyuozuaq
0L=r"'P)¥Z L (HL'ZHGL'GL=""N) 82 L' (HZ 'ZH N (IAyyow(ouiwe(|A-z
66< GL'0L=r'PN P L (HL'ZHOZ=""P) 0G L ‘(HL ‘ZH 0 _ z/vJ,E -uipuAd[a-G*ylozepiwi-H| 11z
08=rDV¥SL (HL'ZHO8=""P) 692 (HL 'ZHG L= AN -(1A-p-|ozexoslAylwip
FP)GL L (HL'S) ¥ L (HL'ZHG L=r"P) 6L (HL Q _ -G'¢)-9-1Azusq-1)))-¢
‘ZH0'9=""1) €0'8 2 (9P-OSINA ‘ZHIN 00S) HINN H, N
“+[H + W] 0zg Z7w 1S3 ‘(HE 'S) 12 ‘(HE _ z/v!zmm sulwe-g
: 's) £€°2 ‘(Hz 's) 08'G ‘(HZ 's) 91°2 (HE ‘W) ¥T'L-82"L X -ulpLAdig-g'ylozepiwi-H}
986 | (i 1o i) ) e s (il iy e — T 0] N y « 9l
(HZ'zZHOZ=r"VeeL (HL ZHOZ=r"'P)8E L (HI Q (1A-p-|ozexoslAyyowip
‘ZHO'Z="r'P) €6'L 2 (9P-OSINA ‘ZHIN 00S) HAIN H,, Z\ -G'¢€)-9-1Azuag-|
.A .wv . .M.El_ “TwV_Z“_ mm.ﬂ N\FC“N e v . \Z Z/.VI sulwe-¢
IS HE /Gl e HE SIEEC HY ZHey =T V05 e ) NH -ulpuAd[a-g*ylozepiwi-H |
66< (HZ'ZHE9=r"M99C (HY 'ZHO V=" €9°¢ ‘(HZ o N ~(Apeoutioydiow-z)-N-(A 61z
ZHe'9=r"1)89¢ (HZ's)2eG (HC'ZHOL=r"P) N | :
e ‘ . . e . . e 0 -p-l0zexos||Aylowip
€L (HL'ZHZ =" 62 L (HE ‘W) ze2-8¢ L ‘(HL 0 ) N
s . . h G'€)-9-1kzuag-|
zZH6')L =1 ‘P) 66'2 2 (A0EAD ‘ZHIN 00S) YAIN H)
“+[H + Nl 88€ z/w 1S3
{(H9 ‘w) 0€°1-66'} ‘(HZ ‘W) 002612 ‘(HE 'S) €1'C N sulwe-z-ulpliAd
6o< | (HE'S)LET(HLZH g9 =r 9usd) 68y (HZ ') o O z/vl NH [9-G*vlozepiwi-H-(IA 1z
9¢'6(HZ'ZHO'L=r"P)8L°L (HL ‘ZH6'L =1 'P) €2'L 20 -p-l0zexosliAylewip-6'¢)-9
‘(HL'ZHE L=V 8L (HZZHO L= ") ve'L (HL z,o J -iuadojoho-N-jAzueg-|
ZH6°L = 'P) €62 ¢ (QOEAD ‘ZHN 00S) HAIN H;
%) punodwo)
" uoljeziiajoele w.:.:owoo._a 924Nn)onJ awe edlwo w_Qwam
071dH IjeziiajoeIey) [elouss, onis N ledtwayd aouaIa)oY
Kying
/adwex3g
(panunuod)
(=) v jo) v j=) v [=) v j=) o)
~ ~ N N ™ @ A A o ©w

146



EP 3 010 503 B1

“+[H + IN] 29€ Z/w ST ((HE s) 00°Z ‘(HE ‘s) LZ'2 ‘(HE

‘ZH 8y = ‘P) 00°€ ‘(HZ ‘S) ¥S°G (HS ‘W) ¥Z'2-9¢"/

alnpaooud

aplwexogJeo-g-auipuAd

[9-G*plozepiwi-HL-[Ayew

x 0
66< (HLZH8L=r'P)¥S L (HL ZH8 L =r"P) .28 ‘(HI [essuab oN a = -N-(I1A-p-10zexos|Ayiowip bee
‘ZH G =r ‘D) 1£'8 2 (9P-OSINA ‘ZHIN 00€) AN H, N= -G'¢)-9-1Azuaq-|
“+[H + W] 68¢ Z/w 1S3 N
{(Hz ‘w) 82°1-€8') ‘(HE 'S) ¥1°2 (HS ‘W) €2°2-9¢°C _ z/v|© sjozexosliAylawIp-g*e-(IA
8's6 ‘(HL'w)gL'e-02°€ “(HZ 'ZH 8L ‘L'LL =1 'PY) 25'€E ainpaooud Y S -9-uipuAd[g-G‘ylozepiw 02z
(HZ'zZH 8L ‘2'LL=r"PP) 2L'¥ ‘(HZ ‘S) 2¥'S ‘(HT ‘w) [essuab oN N | -H1-(1A-p-uelhd-Hg
G0'2-80°L(HL‘ZH L'Z=r"P) ¥T L (HE ‘W) 2e 2-8E" L 0 -oipAyeney)-z-1Azusg-1)-v
(HL‘ZH 8L =r"P) L¥'8 2(£10AD ‘ZHIN 00€) HAIN H,
U 60} = Y} ‘%66< (Ulwy/qw | ‘sueiday ut HOYF H
%01 ‘WW 0GZ X WwW 9% ‘go [99[eayd) O1dH ‘+[H + duo~(Hg)
Nl GE€ Z/W ST (HE ‘ZH G L =T ‘P) ¥8'L “(HE ‘S) 902 oinpeooid Z-uipuAd[g-G‘ylozepiwi
66< ‘(He 's) 92°Z “(HL 'ZH G2 =r ‘D) 226 ‘(HL ‘ZH0C e10Us6 oN -H1-(IAulelhuayd-1)-| 612
=r‘'P) 8oL (HL'ZHG L=r"N6Z L (HZ'ZHG L=T ~(1A-p-|ozexosiAypowip
N9eL(HZZHG L= "P) v¥'L (HL ‘ZHG L =1 ‘P) -G'€)-9-(S)
282 (HL 's) 82711 2 (9P-OSINA ‘ZHIN 00G) HINN H,
UIW 6 = Y} ‘%66< (Ul/w | ‘eueday ut HO¥F N H
%01 ‘WW 0GZ X WwW 9% ‘do [99[eayd) O1dH ‘+[H + z 2vH auo-(Hg)
W Ge€Z/W ST (HE 'ZHG L= "'P) ¥8')L ‘(HE 'S) 90°C enpsacud | 0 Z-uptiAd[a-g*ylozepiu
066 | ‘(HE's)9zZ'(HL'ZHGL=r"b)2LG'(HL 'ZH 0T [e1ousb oN S -Hi-(Ayeihusyd-1)-| 8le
=r'P)60°L(HL'ZHG L= 6T L (HC'ZHG L= Q _ -(1A-p-l0zexosiAyrewip
NL8L(HZZHG L= "P) ¥’ (HL 'ZHOZ =1 "P) N -6'€)-9-(d)
282 (HL 's) 22711 2 (9P-OSINA ‘ZHIN 00G) HINN H,
%) punodwo)
On_“_I uoljeziialoeleyd w.:.:owoo._ﬂ a2lnjonng aweN |ediwayo w_Qmem
A |eiduan) ) ELDETETE) |
Kying
/adwex3g
(panunuod)
S © 8 Q 8 8 = g 3 8

147



EP 3 010 503 B1

“+[H + Wl 91¥ z/w 1S3 {(HZ N aulwe-z-uipuAd
‘W) 68'0-66'0 ‘(HE ‘W) 01°1-0€"} ‘(H9 ‘W) 09'L-6L') _ fJ,E [9-G*ylozepiwi-H-(IA
66< ‘(HE 's) GL'Z “(HE 's) €72 ‘(Hz ‘W) ze'e-Lv'e (He 9] SUZQN -p-l0zexosliAyjawip-G*¢)-9 gee
'8) 2€'G ‘(Hz ‘W) 81°2-12°L "(HY ‘W) 22'2-8€"L ‘(H1 Q _ -(JAurewjAxayojoko)-N
‘ZH0'Z="r'P) S6°2 2 (AOLAD ‘ZHIN 00S) YN H, N -hzuag-
‘H
+[H + W] 2Ly Z/w 1S3 {(HZ ‘W) 6%°1L-09'L aulwelp
‘(H9 ‘W) L27L-¢6°L “(HE 'S) L2 (HE ‘'s) Z2E2 ‘(HL ‘W) N -p*L-8uexayojoho(jh-g
L'66 | L62-20°€ (HL ‘W) 00'%-0L'v (HZ 's) L€'G ‘(HZ ‘W) o) H TS -uipuAd[g-g'ylozepiwi-H| vee
6L°2-12° L (HZ ‘W) 8z 2-1€ 2 "(HZ ‘W) 2e°2-8€°L ‘(HL oL = -(JA-p-l0ZEXOSAy1oWIP
‘ZH0'Z =" ‘P) §6°2 2 (AOLAD ‘ZHIN 00S) HINN H, NTN e z/@ -G'e)-9-1Azusqg-1)-L N
+[H + W] Z8¢
suiwe-z-uipuAd[g-¢*
Z/w 1S3 (HZ ‘W) ¥9°1-62"L ‘(H8 ‘W) 26'L-80°Z ‘(HE 'S) oze _Em .m. . G:WN
S22 (HE's) LY ‘(HL ‘W) 822-98°C (HZ ‘ZH GL')L 8inpadoud N LY
'96 o e oo e Be e e . | >—nm -Hz-01pAyena))-N-(1A €z
=Y 9G6¢ ‘(Hz ‘W) 16'€-€0¥ ‘(HZ ZHS L= "P) |esouab oN x " Y
R SRR . o x p-10Zexos||AylewIp-G‘¢)-9
0Ly (HL ‘W) GO v-2L 7 (HL 'ZHOZ="'P) 25" L ‘(HL Q
: ) . : . = -(1Apewifingooho)-|
ZHO'Z="r"'P) £6°2 2(AOLAD ‘ZHN 00S) YN H, N
“+[H +
IN] 96€ Z/w ST "(HZ ‘W) GZ'L-8€ L “(HZ ‘W) ¥G°1-29°L aulwe-z-uipuAd[a-g'y]
‘(H9 ‘W) $9°1-82"L (HZ ‘W) 00'2-80°C ‘(HE *S) oin _N ozepiwi-H | -(IA-p-uelhd
: ) paooud N
0'86 GZZ'(HE's) LvZ ‘(HL ‘W) 9e2-¥¥'Z ‘(HZ ZHSL'LL _ NH -Hz-oipAyensy)-N-(1A zze
o el 1o s BRIt : . [esouab oN ™ .
=Y .6¢ ‘(Hz ‘W) 16'¢-20'% ‘(HZ 'ZH 08 =1 'P) S -p-l10zexos|Aylewip-6*g)-9
GOV ‘(HL ‘W) SO P-LL¥ “(HL ‘ZHOZ="P) 052 ‘(HL 0,2\ -(JAyrewfyuadojoko)-|
‘ZHG'L = 'P) ¥6'L 2 (AOELAD ‘ZHIN 00S) YN H,
punodwo)
(%)
uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
91dH njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
Kying
/adwex3g
(panunuod)
S v S v S v j=} v S e}
~ ~ N N (901 ™ AN <~ [fs} v

148



EP 3 010 503 B1

“+[H+ Wl Zly Z/w 1S3 (HE '8) G1°C '(HE ') £€°C ‘(He N \Iﬁv aulwe-z-ulpHAd[q
‘ZH09="r"'P) ¥L'v (HZ ‘S) 2¥'S (H9 ‘W) 22" /-6 L ~ I S>u / -G'pylozepiwi-H L -([Ayyow A
66< (HLZHOZ=r"P)6Y'L(HL 'ZHOZ="r"P) 962 0 AN -z-uizelAd)-N-(1A 6¢C
‘(HL'ZH0'9=r 1918 (HL'SS="r"P)0L8 (HI Q _ -p-l0zexos|Ayawip
‘ZH G L =r‘P) €16 2 (9P-OSINA ‘ZHIN 00S) YNN H, N -G'¢)-9-1Azusq-|
H
+[H + W] 6£€ Z/w 1S ((HE ‘s) L1'2 AN | zvn duo~(Hg)
‘(He 's) 9¢°Z (HZ ‘) £0°G “(HZ ‘W) ¥1°2-02 "2 ‘(HZ ‘W) ™ 0 Z-uipuAd[g-G‘ylozepiwi
BB< | . N S| % 82T
v 2-9v L (HL'ZHS L=r"P)8¥' L (HL ‘ZH8 L =r"P) N | -H-(1Azuaqoiony-1)-1 (1A
16°L ‘(HL '8) 28'LL © (9P-OSING ‘ZHIN 00€) HIAIN H, 0 . -p-l0zexosliAyawip-G'e)-9
+[H + W] 92¢ aulwe
Z/w ST (HE ‘s) 2L (HE ‘'S) 0€' 2 (HZ‘ZH O L=1") 2v| -z-uipuAd[g-g'ylozepiwi
66< LY (HZZHO L= "N €0G (HL ‘W) 21°6-$2°G ‘(He 0 NH -H-(1A-g-uejoxo)-N-(IA 122
‘8) 6€°G ‘(Hz ‘w) 81°2-12°L ‘(HY ‘W) vg'2-8¢2 ‘(HI -p-10zexos|Aypwip
‘ZH 0z =" "'P) 26'2 2 (AOLAD ‘ZHIN 00S) HINN H, -G'¢)-9-1Azuag-|
) (1o ot /
+[H + W] Z6€ Z/w 1S3 (HZ ZH G'9 = o aulwe-g
[ ‘unb) 671 ‘(HE ‘s) 612 ‘(HE ‘s) €°Z (HE ‘s) 8z’ zv| -uipuAd[g-G‘ylozepiwi-H|
66< (HZ'ZH09=r"NSre(HZ'ZHO L= ") 09°€ ‘(HZ 0 NH ~(1AdosdAxoyraw-¢)-N-(14 9z2
‘8) 0€°G ‘(Hz ‘w) 81°2-12°L ‘(HY ‘w) gg'2-8¢L ‘(HI -p-10zexos|Ayjpwip
‘ZH 02 =" "'P) ¥6'2 2 (QOLAD ‘ZHIN 00S) HINN H, -G'¢)-9-1Azuaq-|
(%) punodwo)
On_“__._ uoljeziialoeleyd w.:.:owoo._ﬂ a2lnjonng aweN |ediwayo w_Qwam
A |eiduan) ) ELDETETE) |
Kying
/adwex3g
(panunuod)
S © < Q 8 8 = Q 3 8

149



EP 3 010 503 B1

+[H + ] 89¢ zZ/w 1S3 (HE

¢
‘@) 11 (Lo Q) cor {Lie ‘711 o ‘o) e (L - H sulwe-z-uipuAd
wvt_ 4 :.._m s)ge N.:._m ZHEy =" P) 66 N.:._N s) S _ NH [G-G*plozepIL-H | -Auow
66< | 8¢S (HZ'ZH28=r'P)SZ L' (HL'ZHZV=r"b)egL o) X “N-(/A-p-[0zexosiAuiawip eee
(HZZHVY'8=r"'P) OV’ L (HL 'ZH8 L =1 "P) v¥'L (HL A _ . P . .
o 1o i ) . N -G'¢)-9-(1Azuaqouo|yo-y)-|
ZH L'z =r"P) £6'L ? (9P-OSINA ‘ZHIN 00€) YN H, 5 D
A /
“+[H + Wl z6€ Z/w 1S3 ((HE ‘s) 21°Z (HE 's) 62 ‘(HE _ N aulwe-z-uipuAd
66< ‘ZH Sy =1 'P)66°C (HZ ‘S) L2'G (HZ ‘W) ¥}"2-02'L o N [a-G*plozepiwi-H | -[Ayraw 267
(He ‘w) 82°2-2€°L (HL ‘ZH 8L =1 'P) 9¥'L ‘(HI N -N-(1Azueqoionyy-p)-}-(1A
‘ZH Q'L =1 'P) 96'L 2 (9P-OSINA ‘ZHIN 00€) YN H,, 0 . -p-lozexoslAyyewip-G*¢)-9
: (e Q) o 7 (Lo ¢ N sulwe-z-uipuAd
+[H + W] 9v¥ Z7w 1S3 (HE ') GL'C '(HE 's) 7 7\ o s
Lo Q) oy (L1 ¢ s ¢ - [a-G'ylozepiwi-H L-(1Ane
9z'2 ‘(He 's) €¢°2 ‘(H8 “ead peoiq) 0z2'2-08'C ‘(HZ NH J (- L-urzesodidiAuow
66< ‘ZHEe9=r"1)89C (HC'ZHE9=r") L9°€ (HZ 'S) 0 “0)-2)-N-(A L€Z
be'S'(HZ'ZH L' L=r"'P) 22’ L (HY ‘W) 9Z'2-8¢ L (H} - ozEXOSIAOWIP
'ZH6'L =1 'P) §6'2 @ (QOEAD ‘ZHN 00S) HINN H, o'6)-g-AzUBq-|.
“+[H + Wl 81y Z/w 1S3 ((HzZ ‘ZH SUILE
0v'0¢h=r'Pb) 0zt ‘(HZ ‘ZHO'ZL =1 ‘P) LS} (HL -z-uptAd[g-G* yJozepiwi
‘W) 06°4-26"L “(HE 's) GL°Z ‘(HE 's) €' (HZ 'ZH0'C HL-(AuewW(A-p-ueikd
66< ‘0LL=r'P)GZ e (HZ'ZHG9=r"D¥e€ (HZ ZHGC o) “Hz-0pAyEnaY)-N-(A 0€z
‘0Ll =1 'PP) ¥8'€ ((HZ 's) 2€'G (HE ‘W) 12'2-LT'L -~ l0ZEXOSALYOWIP
(HZ'zZHOoLZ=r " ze L (HZ ‘W) 6eLcr L ‘(HL g'e)-g-AzUBq-|.
‘ZH 0'¢=""P) 6'2 2 (9P-OSINA ‘ZHIN 00S) AN H,
punodwo)
(%) ainpasoud a|dwexg
O1dH uoljeziialoeleyd |e1suag a2lnjonng aweN |ediwayo aouaiaey
Aund /adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

150



EP 3 010 503 B1

H j0-z-uedoudjAyjow
“+[H + W] z6€ Z/w 1S3 (HY “z-(ounue(ji-z
(S) (7L (e ‘S) L7 (e 'S) o (147 S) Gore ¢ !
66< , )0z v .:._m ,vmrm. m_._m. ,vmm.m :._N. Wmm. ¢ (He @) -ulpuAd[a-g*ylozepiwi-H | 1€2
S) G€'G “(HZ ‘W) 12'2-22°L (HY 'w) 82°2-8€"L “(H1 ({A--|ozexosiAUawIp
‘z = ¢ ) 4 ! !
HO0Z=r"'P) ¥6'2 ¢ (QOEAD ‘ZHA 00S) YAIN H, S5€)-9-AZUBG-1))-1
"+[H /
+ NI 86€ Z/w 1S3 (HE ‘S) 22°Z ‘(HE ‘s) O¥'¢ ‘(HZ ‘s) ajozexoslijAylewip
086 €6°G ‘(HE ‘W) 022y L (HZ ‘ZH6'9=""P) LV L ‘(HL i -G‘¢~(1A-9-uipuAd 96z
‘ZHGY ‘P8 ="r‘PP) 65 L ‘(HZ ‘W) 86°2-20°8 ‘(HL ‘ZH [9-G*plozepiwi-H-(AxolA
8L=r'p) 228 (HL ZH60 'Sy =1 'PP) LG8 (HL -¢-uipuAd)-g-1Azueg-1)-y
‘ZH 2'2="'P) ¥2'8 2 (9P-OSINA ‘ZHIN 00E) YN H,
13 13 \
HH + W] L1y Z7W 1S3 (HEZ ‘W) v§°1-29') ouIWE-Z-UIpLAd
(HY ‘W) €6°L-¥0°C (HE 'S) 12 '(HE 'S) 81L'Z (HE 'S) bl (1A
PR s . il . o [a-*plozepiwi-HL-(1A-
: €€ Z(HZ'ZHS 0L =r'P)8LC (HL ‘W) £2°¢-68°¢ ‘(HT N
026 | Q) sec (Ll 2l c ) = D) oLy (e © o 0 | -uipnadidifyiaw-1)-N-(1A €T
S) ¥€'G (HL ‘ZHG L= 'P) 91°L ‘(HE ‘W) 22'2-8T 'L . NH - -{ozexosIAUBWIP
‘(HZ ‘w) 0€2-9¢°L (HL 'ZH L'2 = "P) 8€°L (HI Q = -GC)-o-hzueq-.
‘ZH gL =0 ‘P) G6'2 2 (9P-OSNA ‘ZHIN 00E) HIAN H, N=
+[H + W] 2oy Z/w 1S3 {(HL ‘W) $1°L-€2L
(HY ‘w)og'-gv' L (HLZH 211 =1 'P) ¥9'L (HE ‘W) N aulwe-z-uipliAd
oo< | L8 1(HZZHTL=r"P)00Z (HE'S) v1 2 (HE'S) o ~ z/vlzm [9-G*vlozepiwi-H-(IA vez
zez ‘(HL ‘w) 62 ¢-06¢ (HZ 'S) €£'G “(HL 'ZH G L = SN -p-10Zexos||AylewIp-G‘¢)-9
rp)oLL(HE ‘W) gz 222 L ‘(HE ‘W) 0€°2-682 ‘(HL Q -lAxayojoho-N-jAzuag-|
‘ZH L'2="'P) ¥6'L 2 (9P-OSINA ‘ZHIN 00E) YN H, N
unoduwo
Anxuv uoljeziisjoele w.:.:owoo._a 2.1NnjonJ awe edlwo _ow_QwamO
MH__”__ njezualoeiey) [elouss, Jonis N [ed1way9 aouaIa)oY
; /adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

151



EP 3 010 503 B1

€
+[H + W] Zob H ﬁm sjozexos|AylswIp-g'e
: Z/w 1S3 (HE 's) 60°C ‘(HE 's) LZ'T (HE 's) €1°€ ‘(He ainpaooid / 1 ~(1A-g-l0zepiwnfp]ozuag
9'G6 ‘) 18 “(HZ * < (R4
18°G ‘(HZ ‘W) 00°2-€0°L ‘(HY ‘W) 92°2-9¢°2 (H1 |esouab oN N | -H1-( IAyyewolonyLy)-z
‘ZH ¥'8 = 'P) 2L L ? (9P-OSINA ‘ZHIN 00€) HINN H, 0 ommo/omm -Axoyjew-/-1Azusq-1)-y
O~ \\O
+[H + N auo-(Hg)
IN] 62€ Z/w SN IST (HE ‘ZH 2 2 =T ‘P) 88"} ‘(HE ‘S) - N Z-lozepiwi[pozuag-H|
1'86 ¥0'C ‘(HE 's) GZZ (HL 'ZHZ' 2= ‘D) 62'G ‘(HI ‘ZH d =0 (IAyselAuayd-1)-1-omu ovz
ZL=r'P)eLL(HG W) 62 L5y L (HLZHG L =1 "P) N ) -7-(1A-p-j0zexosiiAyyewip
892 ‘(HL 's) L'zl 2 (9P-OSING ‘ZHW 00€) YN H, O™ N e GO -5'€)-9-(4)
+[H + W] Le¥ Z/w 1ST ((HZ ‘W) 2¥'L-2G'L ‘(HY ‘w) @ aulwe-z-uipuAd
1G6°1-99'L ‘(HE 's)G1'2 (HE *s) £€°2 ‘(HY ‘W) 01'2-09°C w [9-G'ylozepiwi-H-(1Aure
66< (HZ'ZHG'9=r"1 992 (HZ ‘ZHS9="r 1) 69°¢ (HZ 9] =N ] z/vlz: (1A~} -uipuadid)-g)-N-(14 6€2
's) Le'S "(Hz ‘W) Lg'2-22°L (HY ‘w) 82°2-8¢L (HL N -p-lozexosiiAyawip
‘ZH G'L =1 ‘'P) 66'2 2 (A0EAD ‘ZHIN 00S) YAIN H, o,Z\ Z/@ -G'¢)-9-1Azusq-|
+H + W] 2Ly Z/W 1S3 H(Hy ‘w) Q sulwe-z-uipliAd
92°1-68'L ‘(HE ‘'s) #1'2 (HE *s) 2e'2 (HY ‘W) GG'2-0L°C N \I\z [a-G'vlozepiwi-H-(1Ayse
1’86 (HZ'ZHG9=r"N18C(HZ 'ZHG9="r "N 0s€ ‘(HZ 0 H « _ z,vlzm (1A~ -uipnjonsAd)-z)-N-(1A 8€Z
‘S) 1€°G ‘(Hz ‘W) L' 212, (HY ‘W) 82°2-8¢°L ‘(HI o -p-jozexos|Ayswip
‘ZH 0’2z =1 'P) ¥6'2 2 (Q0EAD ‘ZHIN 00S) YAIN H, N~ e -G'¢)-9-1Azusq-|
punodwo)
(%)
uoljeziisjoele w.:.__owoo._ﬂ 924Nn)onJ awe edlwo w_Qmem
O71dH 1jezuajoeleyd [elouss, ynns N [ed1way aouaIa)oY
Kying
/adwex3g

10
15
20

25

(panunuod)

(=
™

35

40

45
50

55

152



EP 3 010 503 B1

+[H + W] Ley Z7w 1S3 {(HZ ‘W) GL°L-€Z° L
(HE ‘W) 19°1L-69°L “(HZ ‘w) 1L2°1-86"L “(HE 'S) §1L'C
‘(He 's19) 912 “(HE 's) €2 ‘(HZ ‘'w) 22°2-¥8°C ‘(He

aulwe-z-ulpuAdg-g'y]
ozepiwi-H-(IAyrew(A-y-

ZY%
‘ ‘ . . . . uipuadidiAyiow-1))-N-(1A
66< ZH0'9=r 1) 28 (HZ 'S) 1€'G “(HE ‘W) 1Z'2-22' L o puadidiAou-1))-N-(i sve
. . . . . . . O D -p-|lo0zexosAyeowip
(HC‘zZHO'Z=r"Vees (He ‘'w) 2 2-ve L ‘(HL = ' e)-0-AZUBT-
. ) : } . N G'¢)-9-1Azuaq-|
ZHOZ=""'P) ¥6'2 2 (9P-OSINA ‘ZHIN 00S) HIAN H,
‘H
“+[H + ] 2¥€ Zw 1ST ((HE ‘s) 81°Z (HE ‘s) Ge'2 ‘(He N apIWEXOqIED
66< ‘s) 209 ‘(H} ‘w) gz'2-22°2 “(HG ‘w) 8z°2-€€°L ‘(HL ainpaooud Yy N 0 -Z-9lozepiuwi[p]ozuag-H| 2
‘ZHOL=r'P) €9 L (HL ZHG8=r'P)Z8'L ‘(HL ‘S) [esduab oN N ~(1A-p-|ozexosiAypowip
26°L ‘(HL ‘s) 8¢'8 2 (9P-OSINA ‘ZHIN 00S) HINN H, 0 -G'c)-9-1Azusqg-|
‘"
+[H + ] 9v¢ Z/w N SpIWEPIWIX0gIED
66< 1S3 (HE ‘s) G2 ‘(HE ‘s) ze¢ ‘(HZ ‘s) 229 ‘(HZ 's) ainpaooud Z N NH -Z-9lozepiwi[p]ozuag-H| vz
869 (HO ‘W) 6L 2-€€ 2 (HL'S)9¢ 2 ‘(HL 's)6¥ L (HL [essusb oN N -(jA-p-|ozexosiAyrawip
‘ZH €8 ="r"‘P) 22 L 2 (°P-OSING ‘ZHIN 00S) HINN H} 0 -G'c)-9-1Azusqg-|
“+[H + W] ZLy Z/w 1S3 {(HE 'S) 712 (HE mu oule-e
+|H + .
's) 2€'2 (Hg 's) L0°G ‘(HZ ') L€'G (H9 ‘W) zT'L-8¢"L pufdlarg'ylozepnuiiil
66< ey : e . o 0 -(IAyrewA-z-10ze1y)-N-(14 Zve
(HL'zZHEEe=r'P)6r' L (HLZHEE=r"P) €L L (HL - tozexosIALIoW
‘ZH 6L = 'P) 862 @ (AOEAD ‘ZHIN 00S) YN H; vl 1AW
-G'¢)-9-1Azuaq-|
(%) punodwo)
. uoijezusjoele a.npasoud ainjon. awep [eo1ws |dwex3
w.___n__,_._ njezualoeiey) [elouss, Jonis N [ed1way9 aouasaloy
#ind /oidwexg
(panunuod)
S © < g 8 8 Sy Q 8 8

153



EP 3 010 503 B1

+[H + Wl 0ZEZ/W ST (HE ZHZ 2= ) 86°0 (HZ ZH

8uo-(Hy)s-10zeu-'z L

‘z7)=r‘b e ‘s G* ‘w RIS ainpaocoud N
- eL=r Nm@ m.:._m V.wm § c._m v.wm L5€ L :..: P HN -H-Auie-1-(1A-9-|ozepiwi 4
ZHG'L‘L'8=r"PP) €L (HZ ‘W) 92°2-18°L ‘(HL ‘S) [essusb OoN «
vo (i ) - . N [plozuaq-H|-|1Azusg-1)-¢
658 ‘(HL 's) G8'L1 Q (°P-OSING ‘ZHIN 00€) HINN H, K g
\ \
. aulwe-z-jozepiwi[plozuaq
. ainpaooud -H1-(1A-¢-uipuAd)-N-(14
+[H + Wl 96€ Z/ui 1S3 |elauab oN -p-lozexosijAyawip 8ve
-G‘¢)-9-1Azueq-|
: c,;_._ " Wl wmmw\ “ _.mm_ .A._._m. .wv mN..N (He .wv, ajozexosljAyiewip
w2 (HZ's) £6'6 (HZ 'ZH 0'2 ‘0'9 = 'PP) 92'9 (He - c-{(A-g-uIpLAdIq
66< | ZHO'L'0'8=r'PP)Zl’L (HE W) 12", L (HT 'ZH 1 -*plozepiwi-H L-(AxolA Lve
0Z'09=r'PP) 008 (HL ZHOZ=r‘P) 028 ‘(HIL —p-uipuiAd)-z-1A2Usq- 1)
‘ZH0'Z =" ‘P) ¥S'8 © (°P-OSINA ‘ZHIN 00S) HINN H, o
+[H + W] 92¢ Z7w
IS (HE ‘S) vL'2 (HE ‘'s) g€ (HZ ZH €€ ‘vilL = |o-g-uipaze(|A-g
66< [ ‘pb) G¥'¢ ‘(HZ ‘ZH €€ ‘0°2L = ‘Pb) 68°E “(HL ‘ZH o -uipuAd[g-G'pylozepiwi-H| vz
ee=r‘P)ZLy(HZ's) ¥0'G ‘(HL ‘ZHEE=""P) 0C'S ~(A-p-jozexosiAylewip
‘(HL's) 8L°2 “(HE ‘w) €2°2-9€° L “(HZ 'ZH 9 9= 'P) -G'¢)-9-Azueq-1)-|
L2 ‘(HL ‘s) v2°2 Q (9P-OSING ‘ZHIN 00€) HIAN H,
punodwo?)
(%)
uoiljeziiajoe.le w.:.__owoo._a 2.1Nnjanl awe edlwo w_QENxm
91dH nezusjoeiey) [e1ousD, Jonng N [es1way9 aouBIB}0Y
fAung
/ajdwex3

5
10
15

20

(panunuoo)

25

(=
™

35

40

45
50

55

154



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1
Example 1: Inhibition of tetra-acetylated histone H4 binding individual BET Bromodomains

[0469] Proteins were cloned and overexpressed with a N-terminal 6xHis tag, then purified by nickel affinity followed
by size exclusion chromatography. Briefly, E.coli BL21(DE3) cells were transformed with a recombinant expression
vector encoding N-terminally Nickel affinity tagged bromodomains from Brd2, Brd3, Brd4. Cell cultures were incubated
at 37°C with shaking to the appropriate density and induced overnight with IPTG. The supernatant of lysed cells was
loaded onto Ni-IDA column for purification. Eluted protein was pooled, concentrated and further purified by size exclusion
chromatography. Fractions representing monomeric protein were pooled, concentrated, aliquoted, and frozen at -80°C
for use in subsequent experiments.

[0470] Bindingoftetra-acetylated histone H4 and BET bromodomains was confirmed by a Time Resolved Fluorescence
Resonance Energy Transfer (TR-FRET) method. N-terminally His-tagged bromodomains (200 nM) and biotinylated
tetra-acetylated histone H4 peptide (25-50 nM, Millipore) were incubated in the presence of Europium Cryptate-labeled
streptavidin (Cisbio Cat. #610SAKLB) and XL665-labeled monoclonal anti-His antibody (Cisbio Cat. #61HISXLB) in a
white 96 well microtiter plate (Greiner). For inhibition assays, serially diluted test compound was added to these reactions
in a 0.2% final concentration of DMSO. Final buffer concentrations were 30 mM HEPES pH 7.4, 30 mM NacCl, 0.3 mM
CHAPS, 20 mM phosphate pH 7.0, 320 mM KF, 0.08% BSA). After a 2-h incubation at room temperature, the fluorescence
by FRET was measured at 665 and 620 nm by a SynergyH4 plate reader (Biotek). lllustrative results with the first
bromodomain of Brd4 are shown below. The binding inhibitory activity was shown by a decrease in 665 nm fluorescence
relative to 620 nm. IC5, values were determined from a dose response curve.

[0471] Compounds with an ICgq value less than or equal to 0.3 uM were deemed to be highly active (+++); compounds
with an ICg value between 0.3 and 3 M were deemed to be very active (++); compounds with an ICg value between
3 and 30 pM were deemed to be active (+).

Table 3: Inhibition of Tetra-acetylated Histone H4 Binding to Brd4 bromodomain 1 (BRD4(1) as Measured by

FRET

Example / FRET Example / FRET Example / FRET Example / FRET
Reference activity Reference activity Reference activity Reference activity
Example BRD4 Example BRD4 Example BRD4 Example BRD4

Compound (1) Compound (1) Compound (1) Compound (1)

1 ++ 2 +++ 3 ++ 4 ++

5 +++ 6 ++ 7 +++ 8 +++

9 + 10 +++ 11 +++ 12 +++

13 +++ 14 +++ 15 +++ 16 +++

17 +++ 18 +++ 19 +++ 20 +++

21 +++ 22 ++ 23 ++ 24 +++

25 + 26 ++ 27 +++ 28 +++

29 nn. 30 4t 31 ++ 32 Not
active

33 +++ 34 +++ 35 +++ 36 +++

37 ++ 38 +++ 39 +++ 40 ++

41 +++ 42 ++ 43 +++ 44 ++

45 +++ 46 ++ 47 + 48 +++

49 + 50 +++ 51 +++ 52 ++

53 +++ 54 +++ 55 +++ 56 ++

57 + 58 +H+ 59 ++ 60 ++

61 +++ 62 +++ 63 ++ 64 +++

65 +++ 66 +++ 67 +++ 68 +++

69 +++ 70 +++ 71 +++ 72 ++

73 ++ 74 ++ 75 +++ 76 ++
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(continued)
Example / FRET Example / FRET Example / FRET Example / FRET
Reference activity Reference activity Reference activity Reference activity
Example BRD4 Example BRD4 Example BRD4 Example BRD4
Compound (1) Compound (1) Compound (1) Compound (1)
77 . 78 . 79 Not 80 +
active
81 ++ 82 ++ 83 +++ 84 +++
85 +++ 86 +++ 87 +++ 88 +++
89 +++ 90 +++ 91 +++ 92 +++
93 +++ 94 +++ 95 +++ 96 +++
97 +++ 98 ++ 99 +++ 100 +++
101 ++ 102 +++ 103 +++ 104 +++
105 +++ 106 +++ 107 +++ 108 +++
109 +++ 110 +++ 111 +++ 112 +++
113 +++ 114 +++ 115 +++ 116 +++
117 +++ 118 +++ 119 +++ 120 +++
121 +++ 122 +++ 123 +++ 124 +++
125 +++ 126 +++ 127 +++ 128 +++
129 +++ 130 +++ 131 +++ 132 +++
133 +++ 134 +++ 135 +++ 136 +++
137 +++ 138 +++ 139 +++ 140 +++
141 +++ 142 ++ 143 +++ 144 +++
145 ++ 146 et 147 e+ 148 +Ht
149 ++ 150 et 151 e+ 152 +Ht
153 ++ 154 et 155 e+ 156 +Ht
157 ++ 158 et 159 e+ 160 +Ht
161 +++ 162 +++ 163 +++ 164 +++
165 ++ 166 ++ 167 et 168 +t
169 ++ 170 et 171 ++ 172 +Ht
173 ++ 174 et 175 ++ 176 ++
177 ++ 178 et 179 e+ 180 +Ht
181 +++ 182 +++ 183 +++ 184 +
185 +++ 186 +++ 187 ++ 188 +
189 ++ 190 ++ 191 +++ 192 +++
193 +H+ 194 ++ 195 ++ 196 ++
197 +++ 198 +++ 199 +++ 200 ++
201 +++ 202 +++ 203 +++ 204 ++
205 +H+ 206 ++ 207 ++ 208 ++
209 +++ 210 +++ 21 +++ 212 +++
213 +H+ 214 ++ 215 ++ 216 ++
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(continued)
Example / FRET Example / FRET Example / FRET Example / FRET
Reference activity Reference activity Reference activity Reference activity
Example BRD4 Example BRD4 Example BRD4 Example BRD4
Compound (1) Compound (1) Compound (1) Compound (1)
217 +++ 218 +++ 219 ++ 220 +++
221 +++ 222 +++ 223 +++ 224 +++
225 +++ 226 +++ 227 +++ 228 +++
229 +++ 230 +++ 231 +++ 232 +++
233 +++ 234 +++ 235 +++ 236 +++
237 +++ 238 +++ 239 +++ 240 +++
241 ++ - - - - - -

Example 2: Inhibition of c-myc expression in cancer cell lines

[0472] MV4-11 cells (CRL-9591) were plated at a density of 2.5x104 cells 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% FBS and
penicillin/streptomycin, and incubated for 3 h at 37°C. Triplicate wells were used for each concentration. Cells were
pelleted by centrifugation and harvested using the mRNA Catcher PLUS kit according to manufacturer’s instructions.
The eluted mRNA isolated 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 TagMan® primer-probes for
cMYC and Cyclophilin. Real-time PCR plates were run on a VIa™7 real time PCR machine (Applied Biosystems), data
was analyzed, normalizing the Ct values for cMYC to an internal control, prior to determining the fold expression of each
sample, relative to the control.

[0473] Compounds with an ICgq value less than or equal to 0.3 uM were deemed to be highly active (+++); compounds
with an IC5q value between 0.3 and 3 uM were deemed to be very active (++); compounds with an IC;, value between
3 and 30 M were deemed to be active (+).

Table 4: Inhibition of c-myc Activity in Human AML MV4-11 cells

Example / Example / Example / Example /
Reference c-myc Reference c-myc Reference c-myc Reference c-myc
Example activity Example activity Example activity Example activity
Compound Compound Compound Compound
1 Not 2 + 3 + 4 ++
active
5 ++ 6 ++ 7 ++ 8 ++
9 + 10 ++ 11 Not 12 ++
active
13 ++ 14 ++ 15 ++ 16 +++
17 +++ 18 +++ 19 +++ 20 N9t
active
22 ++ 23 Not 24 + 26 +
active
27 ++ 28 ++ 29 ++ 30 ++
31 Not 33 ++ 34 ++ 35 -+
active
36 ++ 37 + 38 + 39 ++
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(continued)
Example / Example / Example / Example /
Reference c-myc Reference c-myc Reference c-myc Reference c-myc
Example activity Example activity Example activity Example activity
Compound Compound Compound Compound
40 Not 41 Not 42 + 43 Not
active active active
44 + 45 ++ 46 + 47 N(.)t
active
43 ++ 49 + 50 + 51 ++
52 + 53 Not 54 ++ 55 -
active
56 Not 58 ++ 60 + 61 ++
active
62 ++ 63 + 64 +++ 65 ++
66 ++ 67 +++ 68 ++ 69 ++
70 Not 71 ++ 72 + 73 +
active
74 + 75 ++ 76 ++ 77 ++
78 + 79 Not 80 Not 81 +
active active
82 ++ 83 ++ 84 ++ 85 +++
86 ++ 87 +++ 88 ++ 89 ++
90 +++ 91 ++ 92 ++ 93 +
94 ++ 95 ++ 96 +++ 97 +++
98 ++ 99 ++ 100 ++ 102 +++
103 ++ 104 ++ 105 ++ 106 ++
108 ++ 109 +++ 110 ++ 111 +++
112 +++ 113 +++ 114 ++ 115 +++
116 +++ 117 +++ 118 ++ 119 +++
120 ++ 121 +++ 122 ++ 123 +++
124 ++ 125 +++ 126 +++ 127 +++
128 ++ 129 +++ 130 ++ 131 ++
132 ++ 133 +++ 134 +++ 138 +++
139 +++ 140 +++ 141 +++ 142 ++
143 +++ 144 +++ 145 + 146 o+
148 + 149 - 150 Not 151 ot
active
152 - 153 T 154 Not 155 +
active
156 ++ 157 +++ 158 ++ 159 +++
160 ++ 161 Not 163 ++ 165 o+
active
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(continued)
Example / Example / Example / Example /
Reference c-myc Reference c-myc Reference c-myc Reference c-myc
Example activity Example activity Example activity Example activity
Compound Compound Compound Compound
167 +++ 168 ++ 169 +++ 170 +++
171 ++ 172 +++ 173 +++ 174 ++
176 ++ 177 +++ 178 +++ 179 +++
180 ++ 181 +++ 182 ++ 183 ++
185 +++ 186 + 191 +++ 192 ++
193 ++ 194 +++ 195 +++ 196 +++
197 ot 198 ¥ 199 -+ 200 Not
active
201 ++ 202 ++ 203 + 205 ++
206 Not 208 - 209 ++ 210 ++
active
211 ++ 212 ++ 213 ++ 214 +++
215 +++ 216 ++ 217 +++ 218 ++
219 ++ 220 + 221 ++ 222 +++
223 +++ - - - - - -

Example 3: Inhibition of cell proliferation in cancer cell lines

[0474] MV4-11 cells: 96-well plates were seeded with 5x104 cells per well of exponentially growing human AML MV-
4-11 (CRL-9591) cells and immediately treated with two-fold dilutions of test compounds, ranging from 30 pM to 0.2
wM. Triplicate wells 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% CO, for 72 h before adding 20 pL of the CellTiter Aqueous One Solution
(Promega) to each well and incubating at 37°C, 5% CO, for an additional 3-4 h. The absorbance was taken at 490 nm
in a spectrophotometer and the percentage of proliferation relative to DMSO-treated cells was calculated after correction
from the blank well. ICgq were calculated using the GraphPad Prism software.

[0475] Compounds with an ICgq value less than or equal to 0.3 uM were deemed to be highly active (+++); compounds
with an IC5 value between 0.3 and 3 uM were deemed to be very active (++); compounds with an IC5, value between
3 and 30 M were deemed to be active (+).
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Example 4: Inhibition of hIL-6 mRNA Transcription

[0476] In this example, hIL-6 mRNA in tissue culture cells was quantitated to measure the transcriptional inhibition of
hlL-6 when treated with a compound of the invention.

[0477] In this example, hIL-6 mRNA in tissue culture cells was quantitated to measure the transcriptional inhibition of
hlL-6 when treated with a compound of the invention.

[0478] Human leukemic monocyte lymphoma U937 cells (CRL-1593.2) were plated at a density of 3.2x104 cells per
well in a 96-well plate in 100 L RPMI-1640 containing 10% FBS and penicillin/streptomycin, and differentiated into
macrophages for 3 days in 60 ng/mL PMA (phorbol-13-myristate-12-acetate) at 37°C in 5% CO2 prior to the addition of
compound. The cells were pretreated for 1 h with increasing concentrations of test compound in 0.1% DMSO prior to
stimulation with 1 ug/mL lipopolysaccharide from Escherichia coli. Triplicate wells were used for each concentration.
The cells were incubated at 37°C, 5% CO2 for 3 h before the cells were harvested. At time of harvest, media was
removed and cells were rinsed in 200 pL PBS. Cells were harvested using the mRNA Catcher PLUS kit according to
manufacturer’s instructions. The eluted mMRNA was then used in a one-step quantitative real-time PCR reaction using
components of the RNA UltraSense™ One-Step Kit (Life Technologies) together with Applied Biosystems TagMan®
primer-probes for hlL-6 and Cyclophilin. Real-time PCR plates were run on a VIa™7 real time PCR machine (Applied
Biosystems), data was analyzed, normalizing the Ct values for hIL-6 to an internal control, prior to determining the fold
expression of each sample, relative to the control.

[0479] Compounds with an ICg, value less than or equal to 0.3 uM were deemed to be highly active (+++); compounds
with an ICgq value between 0.3 and 3 M were deemed to be very active (++); compounds with an ICg value between
3 and 30 pM were deemed to be active (+).

Table 6: Inhibition of hiL-6 mRNA Transcription

Example / Example / Example / Example /
Reference IL-6 Reference IL-6 Reference IL-6 Reference IL-6
Example activity Example activity Example activity Example activity
Compound Compound Compound Compound
1 ++ 2 ++ 3 + 4 ++
5 ++ 6 ++ 7 +++ 8 ++
9 + 10 +++ 11 ++ 12 ++
13 +++ 14 ++ 15 ++ 16 +++
17 -+ 18 -+ 19 T—— 20 Not
active
21 +++ 22 ++ 23 ++ 24 ++
25 Not 26 -+ 27 -+ 28 -+
active
29 ++ 30 ++ 31 ++ 33 ++
34 ++ 35 ++ 36 ++ 37 +
38 + 39 ++ 40 + 41 +
42 + 43 ++ 44 ++ 45 ++
46 + 47 Not 48 ++ 49 +
active
50 ++ 51 ++ 52 ++ 53 ++
54 ++ 55 +++ 56 + 58 ++
59 Not 60 -+ 61 + 62 -+
active
63 ++ 64 +++ 65 ++ 66 ++
67 +++ 68 ++ 69 ++ 70 ++
7 ++ 72 + 73 ++ 74 ++

163



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

(continued)
Example / Example / Example / Example /
Reference IL-6 Reference IL-6 Reference IL-6 Reference IL-6
Example activity Example activity Example activity Example activity

Compound Compound Compound Compound
75 ++ 76 ++ 77 ++ 78 ++
& a(,:lt(i)vte 80 a,;lt(i)vte 81 ++ 82 ++
83 ++ 84 ++ 85 ++ 86 ++
87 +++ 88 +++ 89 ++ 91 ++
92 ++ 93 ++ 94 ++ 95 ++
96 +++ 97 +++ 98 ++ 99 ++
100 ++ 102 +++ 103 ++ 105 ++
106 ++ 108 +++ 109 +++ 111 +++
112 ++ 113 +++ 114 ++ 115 +++
116 ++ 117 +++ 118 ++ 119 +++
121 ++ 122 ++ 123 +++ 127 +++
129 +++ 131 ++ 132 +++ 133 +++
135 +++ 136 ++ 137 +++ 140 +++
141 +++ 143 +++ 144 +++ 146 +++
148 +++ 149 +++ 150 ++ 151 +++
152 +++ 153 +++ 154 + 155 ++
156 ++ 157 +++ 158 ++ 162 +++
164 +++ 207 +++ 208 +++ 209 +++
211 +++ 214 +++ 215 +++ 216 +++
217 +++ 218 ++ 220 ++ 221 ++
223 ++ - - - - - -

Example 5: Inhibition of IL-17 mRNA Transcription

[0480] In this example, hIL-17 mRNA in human peripheral blood mononuclear cells was quantitated to measure the
transcriptional inhibition of hlL-17 when treated with a compound of the invention.

[0481] Human peripheral blood mononuclear cells were plated (2.0x10° cells per well) in a 96-well plate in 45 pL
OpTimizer T Cell expansion media containing 20 ng/ml IL-2 and penicillin/streptomycin. The cells were treated with the
test compound (45 pL at 2x concentration), and then the cells were incubated at 37°C for 1 h before addition of 10x
stock OKT3 antibody at 10 ng/ml in media. Cells were incubated at 37°C for 6 h before the cells were harvested. At time
of harvest, cells were centrifuged (800 rpm, 5 min). Spent media was removed and cell lysis solution (70 p.L) was added
to the cells in each well and incubated for 5-10 min at room temperature, to allow for complete cell lysis and detachment.
mRNA was then prepared using the "mRNA Catcher PLUS plate" (Invitrogen), according to the protocol supplied. After
the last wash, as much wash buffer as possible was aspirated without allowing the wells to dry. Elution buffer (E3, 70
L) was then added to each well. mRNA was then eluted by incubating the mRNA Catcher PLUS plate with Elution
Buffer for 5 min at 68°C and then immediately placing the plate on ice.

[0482] The eluted mRNA isolated was then used in a one-step quantitative RT-PCR reaction, using components of
the Ultra Sense Kittogether 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.

[0483] Compounds with an ICgq value less than or equal to 0.3 uM were deemed to be highly active (+++); compounds
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with an IC5 value between 0.3 and 3 uM were deemed to be very active (++); compounds with an IC;, value between
3 and 30 pM were deemed to be active (+).

Table 7: Inhibition of hIL-17 mRNA Transcription

Example / Example / Example / Example /
Reference IL-17 Reference IL-17 Reference IL-17 Reference IL-17
Example activity Example activity Example activity Example activity
Compound Compound Compound Compound
5 ++ 7 +++ 8 ++ 10 +++

13 ++ 16 ++ 18 ++ 19 +++
30 ++ 45 ++ 51 ++ 53 +
55 +++ 64 +++ 105 ++ 106 ++
112 +++ - - - - - -

Example 6: Inhibition of hWVCAM mRNA Transcription

[0484] In this example, hVCAMmMRNA in tissue culture cells is quantitated to measure the transcriptional inhibition of
hVCAM when treated with a compound of the present disclosure.

[0485] Human umbilical vein endothelial cells (HUVECS) are plated in a 96-well plate (4.0x103 cells/well) in 100 pL
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 pL PBS.
Cell lysis solution (70 L) is then added the cells in each well and incubated for ~5-10 min at room temperature, to allow
for complete cell lysis and detachment. mMRNA 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. Elution buffer (E3, 70 pL) is then added to each well. mRNA is then eluted by incubating the mRNA
Catcher PLUS plate with elution buffer for 5 min at 68°C and then immediately placing the plate on ice.

[0486] The eluted mRNA soisolated is then used in a one-step quantitative real-time PCR reaction, using components
of the Ultra Sense Kittogether 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

[0487] In this example, h(MCP-1 mRNA in human peripheral blood mononuclear cells is quantitated to measure the
transcriptional inhibition of hAMCP-1 when treated with a compound of the present disclosure.

[0488] Human Peripheral Blood Mononuclear Cells are plated (1.0x10° cells per well) in a 96-well plate in 45 plL
RPMI-1640 containing 10% FBS and penicillin/streptomycin. The cells are treated with the test compound (45 pL at 2x
concentration), and then the cells are incubated at 37°C for 3 h before the cells are harvested. At time of harvest, cells
are transferred to V-bottom plates and centrifuged (800 rpm, 5 min). Spent media is removed and cell lysis solution (70
wL) 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. Elution
buffer (E3, 70 pL) is then added to each well. mMRNA is then eluted by incubating the mRNA Catcher PLUS plate with
Elution Buffer for 5 min at 68°C and then immediately placing the plate on ice.

[0489] The eluted mMRNA isolated is then used in a one-step quantitative real-time PCR reaction, using components
of the Ultra Sense Kittogether with Applied Biosystems primer-probe mixes. Real-time PCR data is analyzed, normalizing
the Ct values for h(MCP-1 to an internal control, prior to determining the fold induction of each unknown sample, relative
to the control.

Example 8: Up-regulation of hApoA-1 mRNA Transcription.

[0490] Inthis example, ApoA-ImRNA in tissue culture cells was quantitated to measure the transcriptional up-regulation
of ApoA-I when treated with a compound of the invention.
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[0491] Huh7 cells (2.5x105 per well) were plated in a 96-well plate using 100 pL DMEM per well, (Gibco DMEM
supplemented with penicillin/streptomycin and 10% FBS), 24 h before the addition of the compound of interest. After 48
h treatment, the spent media was removed from the Huh-7 cells and placed on ice (for immediate use) or at -80°C (for
future use) with the "LDH cytotoxicity assay Kit II" from Abeam. The cells remaining in the plate were rinsed with 100
pL PBS.

[0492] Then 85 pL of cell lysis solution was added to each well and incubated for 5-10 min at room temperature, to
allow for complete cell lysis and detachment. mRNA was then prepared using the "mRNA Catcher PLUS plate" from
Life Technologies, according to the protocol supplied. After the last wash, as much wash buffer as possible was aspirated
without allowing the wells to dry. Elution Buffer (E3, 80 uL) was then added to each well. mRNA was then eluted by
incubating the mRNA Catcher PLUS plate with Elution Buffer for 5 min at 68°C, and then 1 min at 4°C. Catcher plates
with mRNA eluted were kept on ice for use or stored at -80°C.

[0493] The eluted MRNA isolated was then used in a one-step real-time PCR reaction, using components of the Ultra
Sense Kit together with Life Technologies primer-probe mixes. Real-time PCR data was analyzed, using the Ct values,
to determine the fold induction of each unknown sample, relative to the control (that is, relative to the control for each
independent DMSO concentration).

[0494] Compounds with an EC4;Vvalueless than orequalto 0.3 wM were deemed to be highly active (+++); compounds
with an EC 4, value between 0.3 and 3 .M were deemed to be very active (++); compounds with an EC,, value between
3 and 30 M were deemed to be active (+).

Table 8: Up-regulation of hApoA-1 mRNA Transcription.

Reference Example Compound ApoA-1 activity

7 +++

Example 9: In vivo efficacy in athymic nude mouse strain of an acute myeloid leukemia xenograft model using
MV4-11 cells:

[0495] MV4-11 cells (ATCC) are grown under standard cell culture conditions and (NCr) nu/nu fisol strain of female
mice age 6-7 weeks are injected with 5x 108 cells/animal in 100 wL PBS + 100 pL Matrigel in the lower left abdominal
flank. By approximately day 18 after MVV4-11 cells injection, mice are randomized based on tumor volume (L x W x H)/2)
of average ~120 mm3. Mice are dosed orally with compound at 75 mg/kg b.i.d and 120 mg/kg b.i.d in EA006 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 athymic nude mouse strain of an acute myeloid leukemia xenograft model

Reference Example Compound In vivo activity

Example 7 Active

Example 10: In vivo efficacy in athymic nude mouse strain of an acute myeloid leukemia xenograft model using
OCI-3 AML cells

[0496] OCI-3 AML cells (DMSZ) were grown under standard cell culture conditions and (NCr) nu/nu fisol strain of
female mice age 6-7 weeks were injected with 10X 108 cells/animal in 100 pwL PBS + 100 uL Matrigel in the lower left
abdominal flank. By approximately day 18-21 after OCI-3 AML cells injection, mice were randomized based on tumor
volume (L x W x H)/2) of average ~ 100-300 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 g.d. on a 5 day on and 2 day off dosing schedule in EA006 formulation at 10
mL/kg body weight dose volume. Tumor measurements were taken with electronic micro calipers and body weights
measured on alternate days beginning from dosing period. The average tumor 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 11: Evaluation of Target Engagement.

[0497] MV4-11 cells (ATCC) are grown under standard cell culture conditions and (NCr) nu/nu fisol strain of female
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mice age 6-7 weeks are injected with 5x108 cells/animal in 100 pwL PBS + 100 pL Matrigel in the lower left abdominal
flank. By approximately day 28 after MVV4-11 cells injection, mice are randomized based on tumor volume (L x W x 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 Endotoxemia Model Assay.

[0498] Sub lethal doses of Endotoxin (E. Coli bacterial lipopolysaccharide) are administered to animals to produce a
generalized inflammatory response which is monitored by increases in secreted cytokines. Compounds are 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 intraperitoneally.

Example 13: In Vivo Efficacy in Rat Collagen-Induced Arthritis

[0499] 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 model, 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 destruction and bone resorption in arthritic rats,
using a model 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

[0500] Experimental autoimmune encephalomyelitis (EAE) is a T-cell-mediated autoimmune disease of the CNS which
shares many clinical and histopathological features with human multiple sclerosis (MS). EAE is the most commonly used
animal model of MS. T cells of both Th1 and Th17 lineage have been shown to induce EAE. Cytokines IL-23, IL-6 and
IL-17, which are either critical for Th1 and Th17 differentiation or produced by these T cells, play a critical and non-
redundantrolein EAE development. Therefore, drugs targeting production of these cytokines are likely to have therapeutic
potential in treatment of MS.

[0501] Compounds of Formula | or la were administered at 50 to 125 mg/kg b.i.d. from time of immunization to EAE
mice to assess anti-inflammatory activity. In this model, EAE is induced by MOG35.55/CFA immunization and pertussis
toxin injection in female C57BI/6 mice.

Table 10: In Vivo Efficacy in Experimental autoimmune encephalomyelitis (EAE) Model of
MS

Reference Example Compound In vivo activity

Example 7 Active

Example 15: Ex Vivo effects on T cell function from Splenocyte and Lymphocyte cultures stimulated with external
MOG stimulation

[0502] 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
Th17 cytokines using a Cytometric Bead Array assay.

Exampe 16: In vivo efficacy in athymic nude mouse strain of multiple myeloma xenograft model using MM1.s cells

[0503] MM1.s cells (ATCC) are grown under standard cell culture conditions and (NCr) nu/nu fisol strain of female
mice age 6-7 weeks are injected with 10108 cells/animal in 100 pL PBS + 100 wL Matrigel in the lower left abdominal
flank. By approximately day 21 after MM1.s cells injection, mice are randomized based on tumor volume (L x W x H)/2)
of average ~120 mm3. Mice are dosed orally with compound at 75 mg/kg b.i.d in EA006 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
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comparison between groups are calculated using Student’s t-test in Excel.

[0504] 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. Itis intended that the specification and examples
be considered as exemplary only, with a true scope of the present disclosure being indicated by the following claims.

Claims

1. A compound of Formula llb’ or Formula l11d’:

R R4
X 4 NG

N D, N~ D
G oxATEy
NENN NN
N H

o' I

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

Rings A and B may be optionally substituted with groups independently selected from deuterium, -NH,, amino,
heterocycle(C4-Cg), carbocycle(C,4-Cg), halogen, -CN, -OH, -CF 5, alkyl(C4-Cg), thioalkyl(C 1-Cg), alkenyl(C4-Cg),
and alkoxy(C4-Cg);

X is selected from -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-,-C(O)-,
-C(O)CH,-, -C(O)CH,CH,-, -CH,C(O)-, -CH,CH,C(O)-, -C(O)NH-, -C(0)0O-, -C(0)s-,
-C(O)NHCH,-,-C(O)OCH,-, -C(O)SCH,-, -CH(OH)-, and -CH(CH3)- where one or more hydrogen may inde-
pendently be replaced with deuterium, hydroxy, methyl, halogen, -CF5, ketone, and where S may be oxidized
to sulfoxide or sulfone;

R, is selected from 3-7 membered carbocycles and heterocycles, optionally substituted with groups independ-
ently selected from deuterium, alkyl(C4-C,), alkoxy(C4-C,4), amino, halogen, amide,-CF5, CN, -N,, ketone
(C4-Cy), -S(O)Alkyl(C4-C,), -SO,alkyl(C4-C,), -thioalkyl(C4-C,), carboxyl, and/or ester, each of which may be
optionally substituted with hydrogen, F, CI, Br, -OH, -NH,, -NHMe,-OMe, -SMe, oxo, and/or thio-oxo; and

D, is selected from the following 5-membered monocyclic heterocycles:

0
H
O, N N A
N N
E// ’ E//N’ l{‘\/), and I§N’NH

which are optionally substituted with deuterium, alkyl(C4-C,), alkoxy(C4-C,4), amino, halogen, amide, -CF5, CN,
-N3, ketone (C4-C,), -S(O)Alkyl(C4-C,), -SO,alkyl(C4-Cy), -thioalkyl(C4-C,), -COOH, and/or ester, each of which
may be optionally substituted with hydrogen, F, Cl, Br, -OH, -NH,,-NHMe, -OMe, -SMe, oxo, and/or thio-oxo;

wherein each amino, where present, has the form -NR4R, or -N(R4)R.-, where Ry and R, are independently
selected from alkyl, alkenyl, alkynyl, aryl, arylalkyl, carbamate, cycloalkyl, haloalkyl, heteroaryl, heterocycle,
and hydrogen, and

where Ry and R, may be joined together to form a 3- to 12- membered ring, and

wherein each amino is optionally substituted with at least one group selected from alkoxy, aryloxy, alkyl, alkenyl,
alkynyl, amide, amino, aryl, arylalkyl, carbamate, carbonyl, carboxy, cyano, cycloalkyl, ester, ether, formyl,
halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid,
sulfonamide, thioketone, ureido, and N.

2. The compound according to claim 1, which is represented by Formula IIb":
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Ry
NG

1Y
_<N N/
lb"

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate thereof,
wherein Z is selected from hydrogen, deuterium, -NH,, amino, alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg), and
alkoxy(C4-Cg).

The compound according to any one of claims 1-2, wherein R, is a 3-7 membered carbocycle.
The compound according to any one of claims 1-3, wherein R, is a 5-6 membered carbocycle.

The compound according to any one of claims 1-3, wherein R, is selected from cycloalkyl(C3-Cg) and a phenyl ring
optionally substituted with one or more groups independently selected from deuterium, alkyl(C4-C,), alkoxy(C4-C,),
halogen, -CF5, CN, and -thioalkyl(C4-C,4), wherein each alkyl, alkoxy, and thioalkyl may be optionally substituted
with F, Cl, or Br.

The compound of any of claims 1-4, wherein R, is a phenyl ring optionally substituted with groups independently
selected from deuterium, alkyl(C4-C,), alkoxy(C4-C,4), amino, halogen, amide, -CF3, CN, -N3, ketone (C4-C,),
-S(O)AIkyl(C4-C4), -SOsalkyl(C4-C,),-thioalkyl(C4-C,), carboxyl, and/or ester, each of which may be optionally sub-
stituted with F, ClI, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

The compound of any of claims 1-4, wherein R, is selected from 5- or 6-membered heterocycles containing 1 or 2
nitrogens, optionally substituted with groups independently selected from deuterium, alkyl(C4-C,), alkoxy(C4-Cy,),
amino, halogen, amide, - CF3, CN, -N3, ketone (C4-C,), -S(O)Alkyl(C4-C,), -SO,alkyl(C4-C,), -thioalkyl(C4-C,),
carboxyl, and/or ester, each of which may be optionally substituted with F, CI, Br, -OH, -NH,, -NHMe,-OMe, -SMe,
oxo, and/or thio-oxo.

The compound of any of claims 1-4, wherein R, is selected from pyrimidyl, pyridyl, isoxazole, and pyrazole, optionally
substituted with groups independently selected from deuterium, alkyl(C4-C,), alkoxy(C4-C,), amino, halogen, amide,
-CF3, CN, -N3, ketone (C4-C,), -S(O)Alkyl(C4-C,), -SO,alkyl(C4-C,), -thioalkyl(C4-C,), carboxyl, and/or ester, each
of which may be optionally substituted with F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, and/or thio-oxo.

The compound according to any one of claims 1-8, wherein D, is an isoxazole optionally substituted with deuterium,
alkyl(C4-C,),, each of which may be optionally substituted with -OH, -F, and -NH,.

The compound according to claim 9, wherein D4 is selected from

/N
@v SERFa!
N~ N~
, ' ,and I

The compound according to any one of claims 1-9, wherein Dy is

_N
0

S

The compound according to any one of claims 1-11, wherein X is selected from-CH,-, -CH(CHj3)-, -CH(OH)-, -NH-,
CH,CH,-, where one or more hydrogen may independently be replaced with deuterium or halogen.
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The compound according to claim 12, wherein X is selected from -CH,-, -CH(CH3)-, and -NH-, where one or more
hydrogen may independently be replaced with deuterium or halogen.

The compound according to claim 13, wherein X is selected from -CH,-, -CH(CHj3)-, where one or more hydrogen
may independently be replaced with deuterium or halogen.

The compound according to any one of claims 1-14, wherein -X-R, is selected from-CH,Aryl.

The compound according to claim 1, selected from Formula IIb"

Ry
N

N__~ D
~ LT

lb"

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

wherein Z is selected from hydrogen, deuterium, -NH,, amino, alkyl(C4-Cg), thioalkyl(C4-Cg), alkenyl(C4-Cg),
and alkoxy(C4-Cg),
D,is

X is selected from -CH,- and -CH(CH3)-; and

R, is a phenyl ring optionally substituted with groups independently selected from deuterium, alkyl(C4-C,),
alkoxy(C¢-C4), halogen, -CF3, CN, and -thioalkyl(C4-C,), wherein each alkyl, alkoxy, and thioalkyl may be
optionally substituted with F, CI, or Br.

The compound according to claim 16, wherein the R, phenyl ring is optionally substituted with one or more of the
following groups:

alkyl(C4-C,) selected from methyl, ethyl, propyl, isopropyl, and butyl;
alkoxy(C4-C,), selected from methoxy, ethoxy, and isopropoxy;
halogen selected from F and CI; and

thioalkyl(C4-C,) selected from -SMe, -SEt, -SPr, and -Sbu.

The compound according to any one of claims 16-17, wherein Z is selected from hydrogen and amino.

19. A compound of Formula llb™:

Ry
NG

N__~ D
~ LS

lb"

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

X is selected from -NH-, -CHy,-, -CH,CHy-, -CH,CH,CHy-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-,-C(O)-,
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-C(O)CH,-, -C(O)CH,CH,-, -CH,C(O)-, -CH,CH,C(O)-, -C(O)NH-, -C(0)0-, -C(0)s-,
-C(O)NHCH,-,-C(O)OCH5-, -C(O)SCH,-, -CH(OH)-, and -CH(CHs)- wherein one or more hydrogen may inde-
pendently be replaced with deuterium, hydroxy, methyl, halogen, -CF5, ketone, and where S may be oxidized
to sulfoxide or sulfone;

R, is selected from 3-7 membered carbocycles and heterocycles, optionally substituted with groups independ-
ently selected from deuterium, alkyl(C4-C,), alkoxy(C4-C,4), amino, halogen, amide,-CF5, CN, -N5, ketone
(C4-Cy), -S(O)Alkyl(C4-C,), -SOyalkyl(C4-C,), -thioalkyl(C4-C,), carboxyl, and/or ester, each of which may be
optionally substituted with hydrogen, F, ClI, Br, -OH, -NH,, -NHMe,-OMe, -SMe, oxo, and/or thio-oxo; and

D, is selected from the following 5-membered monocyclic heterocycles:

0
H H
I %\ N n-N HN/[<NH
L// ’ E//N’ l{‘\/), and I§N’

which are optionally substituted with hydrogen, deuterium, alkyl(C4-C,), alkoxy(C4-C,), amino, halogen, amide,
-CF3, CN, -N3, ketone (C4-C,), -S(O)AIkyl(C4-C,), -SOjalkyl(C4-C,), -thioalkyl(C4-C,), -COOH, and/or ester,
each of which may be optionally substituted with hydrogen, F, CI, Br, -OH,-NH,, -NHMe, -OMe, -SMe, oxo,
and/or thio-oxo; and

Z is selected from -Me, -CFj, -Et, CH;CH,0-, CF;CH,", -SMe, -SOMe, -SO,Me, -CN,

B A LT S W & NTECNCLE SR
Oy QO oyt SO

H,C
HSC\NA\ , 8 \N}\ , HSC/\N}"’ HO\/\N}'&, HSC’O\/\N}'\! H N}'\’
H EH, H H H ?
CHs H
HO
\\AHA\, HSC\O/\/\HAs HSC/I{I\/\H}\’ HSC'N\/\H>\’

N N}\’ N>’\ ; N}\, N>\, N>'\,
N A O @ /’\(\) H2N/© H@

QN}V - O\Nj\’ O\j\HA" HOLN}\’ O\H)\ QHA HO\O\HA!
O o o o Oea

171



10

15

20

25

35

40

45

50

55

EP 3 010 503 B1

O\IV\HA" \U‘\/\NA\’ K/)\‘\/\Nz\’

H

N>\’ N™~x N>\, N>\, NG N>\, X N>\,
SASNTAAN e SN O W SR

wherein each amino, where present, has the form -NR4R, or -N(R4)R.-, where Ry and R, are independently
selected from alkyl, alkenyl, alkynyl, aryl, arylalkyl, carbamate, cycloalkyl, haloalkyl, heteroaryl, heterocycle,
and hydrogen, and

where Ry and R, may be joined together to form a 3- to 12- membered ring, and

wherein each amino is optionally substituted with at least one group selected from alkoxy, aryloxy, alkyl, alkenyl,
alkynyl, amide, amino, aryl, arylalkyl, carbamate, carbonyl, carboxy, cyano, cycloalkyl, ester, ether, formyl,
halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, phosphate, sulfide, sulfinyl, sulfonyl, sulfonic acid,
sulfonamide, thioketone, ureido, and N.

20. The compound according to claim 19, wherein Z is selected from -Me, -CFj, -Et, CH;CH,0-,

H AN /\)\
A L (7 e et

CH4

|

N ,
H,C” \/\HA\

HO\/\HA! HSC’O\/\H}\- NN HO\|AH>\, HSC\O/\/\H}\,
o HiC.y, HO N N}\
O\N}" O\NAO&HAO\HAO\HA \O\N}\’[N/]/\H !
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21. A compound according to any one of the preceding claims, wherein each Ry and R is optionally substituted with

hydroxyl, halogen, alkoxy, ester, or amino.

22. A compound according to claim 1, selected from:

4-(1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
3,5-dimethyl-4-(1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzamide;
3,5-dimethyl-4-(1-(4-(trifluoromethyl)benzyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
4-(1-(4-chlorobenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
3,5-dimethyl-4-(1-(pyridin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
4-(1-(4-fluorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dinnethylisoxazole;
4-(1-benzyl-2-ethoxy-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)-3,5-dimethylisoxazole;
4-(1-(2,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(4-methoxybenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclopropylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
3,5-dimethyl-4-(2-methyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl )isoxazole;
3,5-dimethyl-4-(2-methyl-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzonitrile;
3,5-dimethyl-4-(2-methyl-1-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl )isoxazole;
3,5-dimethyl-4-(2-methyl-1-((5-methylthiOphen-2-yl)methyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
4-(1-((5-chlorothiophen-2-yl)methyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
5-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)thiophene-2-carbonitrile;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridine 4-oxide;
4-(1-(4-chlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-((6-(3,5-dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)phenol;
4-(1-(3,4-dichlorobenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-(3,4-dichlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl)-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine;
3,5-dimethyl-4-(2-methyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole;
6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
4-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(2-(azetidin-1-yl)-1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-((5-chlorothiophen-2-yl)methyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2-ethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-(cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine;
N,1-dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridine;
N-(1-benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol-4-amine;
4-(1-benzyl-2-(4-methylpiperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine;
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1-benzyl-6-(1-methyl-1H-pyrazol-5-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-7-methyl-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2,7-dimethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclohexylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclopentylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclobutylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-benzyl-2-(pyrrolidin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(4-methoxybenzyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-2-methyl-6-(1-methyl-1H-1,2,3-triazol-5-yl)-1H-imidazo[4,5-b]pyridine;
4-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)cyclohexanol;
4-(1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine;
4-(2-(azetidin-1-yl)-1-(cyclopentylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine;
4-(2-(azetidin-1-yl)-1-(cyclobutylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
4-(1-benzyl-2-(piperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-N-cyclopentyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
3-(((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-ylJamino)methyl)benzonitrile;
(R)-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
(S)-6-(3,5-dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(1-benzyl-2-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-(cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
amine;
1-(cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
amine
N1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)cyclohexane-1,4-diamine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(oxetan-3-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
6-(3,5-dimethylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-(4-chlorobenzyl)-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-N-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(1-methylpiperidin-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;

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

23. A compound according to claim 19, selected from:

4-(1-benzyl-2-cyclopropyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
2-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)ethanol;
N1-(1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)-N2,N2-dimethylethane-1,2-diamine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-morpholinoethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridine-2-carboxamide;
1-benzyl-N-(cyclohexylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(3-methoxypropyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyrazin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyridin-2-
amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
4-(1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;
1-((1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)-2-methylpropan-2-ol;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(piperidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
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1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(thiazol-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amine;
1-benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((1-methylpiperidin-4-yl)methyl)-1H-imidazo[4,5-b]pyridin-2-amine;
4-(1-benzyl-2-(pyridin-4-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazole;

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

A pharmaceutical composition comprising the compound of any one of claims 1-23 or a stereoisomer, tautomer,
pharmaceutically acceptable salt, or hydrate thereof, and a pharmaceutically acceptable carrier.

A compound according to any one of claims 1-23 or a stereoisomer, tautomer, pharmaceutically acceptable salt, or
hydrate thereof for use in therapy.

A compound according to any one of claims 1-23, or a sterecisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24 for use in a method of:

(a) treating an autoimmune disorder; or
(b) treating an inflammatory disorder.

The compound or composition for use according to claim 26, wherein the autoimmune or inflammatory disorder is
associated with BET proteins and is selected from Acute Disseminated Encephalomyelitis, Agammaglobulinemia,
Allergic Disease, Ankylosing spondylitis, Anti-GBM/Anti-TBM 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 pemphi-
goid, 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, Eosinophlic
esophagitis, Eosinophilic fasciitis, Erythema nodosum, Giant cell arteritis, Glomerulonephritis, Goodpasture’s syn-
drome, Granulomatosis with Polyangiitis (Wegener’s), Graves’ Disease, Guillain-Barre syndrome, Hashimoto’s thy-
roiditis, Hemolytic anemia, Henoch-Schonlein purpura, idiopathic pulmonary fibrosis, IgA nephropathy, Inclusion
body myositis, Type | 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 gangreno-
sum, Relapsing polychondritis, Rheumatoid arthritis, Sarcoidosis, Scleroderma, Sjogren’s syndrome, Takayasu’s
arteritis, Transverse myelitis, Ulcerative colitis, Uveitis, and Vitiligo.

A compound according to any one of claims 1-23, or a sterecisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24, for use in a method of treating an acute
or chronic non-autoimmune inflammatory disorder characterized by dysregulation of IL-6 and/or IL-17.

The compound or composition for use according to claim 28, wherein the acute or chronic non-autoimmune inflam-
matory disorder is selected from sinusitis, pneumonitis, osteomyelitis, gastritis, enteritis, gingivitis, appendicitis,
irritable bowel syndrome, tissue graft rejection, chronic obstructive pulmonary disease (COPD), septic shock, os-
teoarthritis, acute gout, acute lung injury, acute renal failure, burns, Herxheimer reaction, and SIRS associated with
viral infections.

A compound according to any one of claims 1-23, or a sterecisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24, for use in a method of treating rheumatoid
arthritis (RA) or multiple sclerosis (MS).

A compound according to any one of claims 1-23, or a sterecisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24, for use in a method of treating cancer.

The compound or composition for use according to claim 31, wherein the cancer is selected from chronic lymphocytic
leukemia, multiple myeloma, follicular lymphoma, diffuse large B cell lymphoma with germinal center phenotype,
Burkitt's lymphoma, Hodgkin’s lymphoma, follicular lymphoma, activated anaplastic large cell ymphoma, neurob-
lastoma, primary neuroectodermal tumor, rhabdomyosarcoma, prostate cancer, breast cancer, NMC (NUT-midline
carcinoma), acute myeloid leukemia {AML), acute B lymphoblastic leukemia (B-ALL), Burkitt's Lyrnphoma, B-cell
lymphoma, melanoma, mixed lineage leukemia, multiple myeloma, pro-myelocytic leukemia (PML), non-Hodgkin’s
lymphoma, neuroblastoma, medulloblastoma, lung carcinoma (NSCLC, SCLC), and colon carcinoma.
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The compound or composition for use according to claim 31, wherein the cancer

(a) is associated with overexpression, translocation, amplification, or rearrangement of a myc family oncoprotein
that is sensitive to BET inhibition;.

(b) is associated with overexpression, translocation, amplification, or rearrangement of BET proteins;

(c) relies on pTEFb (Cdk9/cyclin T) and BET proteins to regulate oncogenes;

(d) is associated with upregulation of BET responsive genes CDK®6, Bcl2, TYRO3, MYB, and hTERT; and/or
(e) is sensitive to effects of BET inhibition.

The compound or composition for use according to claim 33, wherein

(a) the cancer associated with overexpression, translocation, amplification, or rearrangement of a myc family
oncoprotein thatis sensitive to BET inhibitionis selected from B-acute lymphocytic leukemia, Burkitt's lymphoma,
Diffuse large cell ymphoma, Multiple myeloma, Primary plasma cell leukemia, Atypical carcinoid lung cancer,
Bladder cancer, Breast cancer, Cervix cancer, Colon cancer, Gastric cancer, Glioblastoma, Hepatocellular
carcinoma, Large cell neuroendocrine carcinoma, Medulloblastoma, Melanoma, nodular, Melanoma, superficial
spreading, Neuroblastoma, esophageal squamous cell carcinoma, Osteosarcoma, Ovarian cancer, Prostate
cancer, Renal clear cell carcinoma, Retinoblastoma, Rhabdomyosarcoma, and Small cell lung carcinoma;

(b) the cancer associated with overexpression, translocation, amplification, or rearrangement of BET proteins
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;

(c)the cancerrelying on pTEFb (Cdk9/cyclin T) and BET proteins to regulate oncogenes is selected from chronic
lymphocytic leukemia and multiple myeloma, follicular lymphoma, diffuse large B cell ymphoma 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;

(d) the cancer associated with upregulation of BET responsive genes CDK®6, Bcl2, TYRO3, MYB, and hTERT
is selected from pancreatic cancer, breast cancer, colon cancer, glioblastoma, adenoid cystic carcinoma, T-cell
prolymphocytic leukemia, malignant glioma, bladder cancer, medulloblastoma, thyroid cancer, melanoma, mul-
tiple myeloma, Barret's adenocarcinoma, hepatoma, prostate cancer, pro-myelocytic leukemia, chronic lym-
phocytic leukemia, mantle cell lymphoma, diffuse large B-cell lymphoma, small cell lung cancer, and renal
carcinoma; and/or

(e) the cancer sensitive to effects of BET inhibition is selected from NUT-midline carcinoma (NMV), acute
myeloid leukemia (AML), 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 lympho-
ma, Neuroblastoma, Medulloblastoma, lung carcinoma (NSCLC, SCLC), and colon carcinoma.

The compound or composition for use according to any one of claims 25-34, wherein the method comprises admin-
istering the compound or pharmaceutical composition in combination with other therapies, chemotherapeutic agents
or antiproliferative agents.

The compound or composition for use according to claim 35, wherein the other therapeutic agent is selected from
ABT-737, Azacitidine (Vidaza), AZD1152 (Barasertib), AZD2281 (Olaparib), AZD6244 (Selumetinib), BEZ235, Ble-
omycin Sulfate, Bortezomib (Velcade), Busulfan (Myleran), Camptothecin, Cisplatin, Cyclophosphamide (Clafen),
CYT387, Cytarabine (Ara-C), Dacarbazine, DAPT (GSI-1X), Decitabine, Dexamethasone, Doxorubicin (Adriamycin),
Etoposide, Everolimus (RADO0O01), Flavopiridol (Alvocidib), Ganetespib (STA-9090), Gefitinib (Iressa), Idarubicin,
Ifosfamide (Mitoxana), IFNa2a (Roferon A), Melphalan (Alkeran), Methazolastone (temozolomide), Metformin, Mi-
toxantrone (Novantrone), Paclitaxel, Phenformin, PKC412 (Midostaurin), PLX4032 (Vemurafenib), Pomalidomide
(CC-4047), Prednisone (Deltasone), Rapamycin, Revlimid (Lenalidomide), Ruxolitinib (INCB018424), Sorafenib
(Nexavar), SU11248 (Sunitinib), SU11274, Vinblastine, Vincristine (Oncovin), Vinorelbine (Navelbine), Vorinostat
(SAHA), and WP1130 (Degrasyn).

A compound according to any one of claims 1-23, or a stereocisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24, for use in a method of 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
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pilonidal disease, dermatofibroma, pilar cyst, pyogenic granuloma, juvenile polyposis syndrome, idiopathic pulmo-
nary fibrosis, renal fibrosis, post-operative stricture, keloid formation, scleroderma, and cardiac fibrosis.

38. A compound according to any one of claims 1-23, or a stereoisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24, for use in a method of treating

(a) a disease or disorder selected from cardiovascular disease, dyslipidemia, atheroschlerosis, hypercholeste-
rolemia, metabolic syndrome, and Alzheimer’s disease;

(b) a metabolic disease or disorder;

(c) a cancer associated with a virus;

(d) HIV; and/or

(e) a neurological disorder.

39. The compound or composition for use according to claim 38, wherein

(a) the metabolic disease or disorder is selected from obesity-associated inflammation, type Il diabetes, and
insulin resistance;

(b) 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 cy-
tomegalovirus (CMV); and/or

(c) the neurological disease or disorder selected from Alzheimer’s disease, Parkinson’s disease, Huntington
disease, bipolar disorder, schizophrenia, Rubinstein-Taybi syndrome, and epilepsy.

40. A compound according to any one of claims 1-23, or a stereoisomer, tautomer, pharmaceutically acceptable salt,
or hydrate thereof, or a pharmaceutical composition according to claim 24, for use in a method for treating HIV
infection, wherein said compound or composition is administered in combination with anti-retroviral therapeutic.

41. A compound of any one of claims 1-23 or a stereoisomer, tautomer, pharmaceutically acceptable salt, or hydrate
thereof, or a pharmaceutical composition according to claim 24, for use in a method of male contraception.

Patentanspriiche

1. Eine Verbindung der Formel lIb’ oder Formel Ild’:

X'R4 X'R4
N D, N~ D
(AT B o=<A B
N N H N
b’ lid'

oder ein Stereoisomer, Tautomer, pharmazeutisch akzeptables Salz oder Hydrat davon,
wobei:

Ringe A und B optional mit Gruppen substituiert sein kénnen, unabhangig ausgewahlt aus Deuterium, -NH,,
Amino, Heterocyclus(C4-Cg), Carbocyclus(C,4-Cg), Halogen, -CN, -OH, -CF5, Alkyl(C4-Cg), Thioalkyl(C4-Cg),
Alkenyl(C4-Cg) und Alkoxy(C4-Cg);

X ausgewahlt ist aus -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-, -C(O)-,
-C(O)CH,-, -C(O)CH,CH,-, -CH,C(O)-, -CH,CH,C(O)-, -C(O)NH-, -C(0)0-, -C(0)s-,
-C(O)NHCH,-,-C(O)OCH5-, -C(O)SCH,-, -CH(OH)- und -CH(CHs)-, wobei ein oder mehrere Wasserstoffe un-
abhéangig durch Deuterium, Hydroxy, Methyl, Halogen, -CF 5, Keton ersetzt sein kbnnen und wobei S zu Sulfoxid
oder Sulfon oxidiert sein kann;

R, ausgewahlt ist aus 3- bis 7-gliedrigen Carbocyclen und Heterocyclen, optional mit Gruppen substituiert,
unabhéngig ausgewahlt aus Deuterium, Alkyl(C4-C,), Alkoxy(C4-C,), Amino, Halogen, Amid, -CF5, CN, -N3,
Keton(C4-C,), -S(O)Alkyl(C4-C,), -SO,-Alkyl(C4-C,), -Thioalkyl(C4-C,), Carboxyl und/oder Ester, von denen
jedes optional mit Wasserstoff, F, Cl, Br, -OH, -NH,, -NHMe,-OMe, -SMe, Oxo und/oder Thio-oxo substituiert
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sein kann; und
D, aus den folgenden 5-gliedrigen monocyclischen Heterocyclen ausgewahlt ist:

o) H H //(O

\ N- HN
| NN _ NH
l// L// l\‘\/) und‘ I\N'

die optional substituiert sind mit Deuterium, Alkyl(C4-C,), Alkoxy(C4-C,4), Amino, Halogen, Amid, -CF3, CN, -N,
Keton(C4-C,), -S(O)AIkyl(C4-C4), -SO,-Alkyl(C4-C,), -Thioalkyl(C4-C,4), -COOH und/oder Ester, von denen je-
des optional substituiert mit Wasserstoff, F, Cl, Br, -OH, -NH,, -NHMe,-OMe, -SMe, Oxo und/oder Thio-oxo
sein kann;

wobei jedes Amino, wo vorhanden, die Form -NR4R, oder -N(R )R- aufweist, wobei Ry und R, unabhéngig
aus Alkyl, Alkenyl, Alkinyl, Aryl, Arylalkyl, Carbamat, Cycloalkyl, Halogenalkyl, Heteroaryl, Heterocyclus und
Wasserstoff ausgewahlt sind, und

wobei Ry und R verbunden sein kénnen, um einen 3- bis 12-gliedrigen Ring zu bilden, und

wobei jedes Amino optional mit mindestens einer Gruppe substituiert ist, ausgewahlt aus Alkoxy, Aryloxy, Alkyl,
Alkenyl, Alkinyl, Amid, Amino, Aryl, Arylalkyl, Carbamat, Carbonyl, Carboxy, Cyano, Cycloalkyl, Ester, Ether,
Formyl, Halogen, Halogenalkyl, Heteroaryl, Heterocyclyl, Hydroxyl, Keton, Phosphat, Sulfid, Sulfinyl, Sulfonyl,
Sulfonsaure, Sulfonamid, Thioketon, Ureido und N.

2. Verbindung nach Anspruch 1, die dargestellt ist durch Formel lIb":

Ry
N

NP1
0T
"

oder ein Stereoisomer, Tautomer, pharmazeutisch akzeptables Salz oder Hydrat davon,
wobei Z ausgewahlt ist aus Wasserstoff, Deuterium, -NH,, Amino, Alkyl(C4-Cg), Thioalkyl(C4-Cg), Alkenyl(C4-Cg)
und Alkoxy(C4-Cg).

Verbindung nach einem der Anspriiche 1-2, wobei R, ein 3- bis 7-gliedriger Carbocyclus ist.
Verbindung nach einem der Anspriiche 1-3, wobei R, ein 5- bis 6-gliedriger Carbocyclus ist.

Verbindung nach einem der Anspriiche 1-3, wobei R4 ausgewahlt ist aus Cycloalkyl(C4-Cg) und einem Phenylring,
optional substituiert mit einer oder mehreren Gruppen, unabhéngig ausgewahlt aus Deuterium, Alkyl(C4-C,), Alk-
oxy(C4-C,4), Halogen, -CF5, CN und-Thioalkyl(C4-C,), wobei jedes Alkyl, Alkoxy und Thioalkyl optional mit F, Cl oder
Br substituiert sein kann.

Verbindung nach einem der Anspriiche 1-4, wobei R, ein Phenylring ist, optional mit Gruppen substituiert, die
unabh&ngig ausgewahlt sind aus Deuterium, Alkyl(C4-C,), Alkoxy(C4-C,), Amino, Halogen, Amid, -CF3, CN, -N3,
Keton(C4-C,), -S(O)Alkyl(C4-C,), -SO,-Alkyl(C4-C,), -Thioalkyl(C4-C,4), Carboxyl und/oder Ester, von denen jedes
optional mit F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, Oxo und/oder Thio-oxo substituiert sein kann.

Verbindung nach einem der Anspriiche 1-4, wobei R, ausgewahlt ist aus 5- oder 6-gliedrigen Heterocyclen, die 1
oder 2 Stickstoffe enthalten, optional mit Gruppen substituiert, unabhangig ausgewahlt aus Deuterium, Alkyl(C4-C,),
Alkoxy(C4-C4), Amino, Halogen, Amid, -CF3, CN,-N3, Keton(C-C,), -S(O)Alkyl(C4-C,), -SO,-Alkyl(C4-C,), -Thioal-
kyl(C4-C,4), Carboxyl und/oder Ester, von denen jedes optional mit F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, Oxo
und/oder Thio-oxo substituiert sein kann.

Verbindung nach einem der Anspriiche 1-4, wobei R4 ausgewahlt ist aus Pyrimidyl, Pyridyl, Isoxazol und Pyrazol,
optional mit Gruppen substituiert, die unabhéngig ausgewéhlt sind aus Deuterium, Alkyl(C4-C,), Alkoxy(C4-C,),
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Amino, Halogen, Amid, -CF3, CN, -N3, Keton(C4-C,),-S(O)Alkyl(C4-C,), -SO,-Alkyl(C4-C,), -Thioalkyl(C4-C,), Car-
boxyl und/oder Ester, von denen jedes optional mit F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, Oxo und/oder Thio-

oxo substituiert sein kann.

Verbindung nach einem der Anspriiche 1-8, wobei D4 ein Isoxazol ist, das optional mit Deuterium, Alkyl(C4-C,)
substituiert ist, von denen jedes optional mit -OH, -F, und -NH,, substituiert sein kann.

Verbindung nach Anspruch 9, wobei D4 ausgewahlt ist aus

N
e J /
= N* N*
) ’ und ' .

Verbindung nach einem der Anspriiche 1-9, wobei D

ist.
Verbindung nach einem der Anspriche 1-11, wobei X ausgewahlt ist aus -CH,-,-CH(CHz)-, -CH(OH)-,
-NH-,CH,CH,-, wobei ein oder mehrere Wasserstoffe unabhangig durch Deuterium oder Halogen ersetzt sein

kénnen.

Verbindung nach Anspruch 12, wobei X ausgewahlt ist aus -CH,-, -CH(CHs;)- und-NH-, wobei ein oder mehrere
Wasserstoffe unabhangig durch Deuterium oder Halogen ersetzt sein kénnen.

Verbindung nach Anspruch 13, wobei X ausgewahlt ist aus -CH,-, -CH(CH3)-, wobei ein oder mehrere Wasserstoffe
unabhangig durch Deuterium oder Halogen ersetzt sein kénnen.

Verbindung nach einem der Anspriiche 1-14, wobei -X-R4 aus -CH,Aryl ausgewahilt ist.

Verbindung nach Anspruch 1, ausgewahlt aus Formel I1b"

Ry
N

D
NP
z— |
N SNZ
lb"
oder ein Stereoisomer, Tautomer, pharmazeutisch akzeptables Salz oder Hydrat davon,
wobei Z ausgewahltist aus Wasserstoff, Deuterium, -NH,, Amino, Alkyl(C4-Cg), Thioalkyl(C-Cg), Alkenyl(C4-Cg)

und Alkoxy(C4-Cg),
D,is
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X ausgewdhlt ist aus -CH,- und -CH(CHj)-; und
R, ein Phenylring ist, der optional mit Gruppen substituiert ist, unabhéngig ausgewahlt aus Deuterium, Al-
kyl(C4-C,), Alkoxy(C4-C,), Halogen, -CF5, CN und -Thioalkyl(C4-C,), wobei jedes Alkyl, Alkoxy und Thioalkyl
optional mit F, Cl oder Br substituiert sein kann.

Verbindung nach Anspruch 16, wobei der R4,-Phenylring optional mit einer oder mehreren der folgenden Gruppen
substituiert ist:

Alkyl(C¢-C,), ausgewahlt aus Methyl, Ethyl, Propyl, Isopropyl und Butyl;
Alkoxy(C4-C,4), ausgewahlt aus Methoxy, Ethoxy und Isopropoxy;
Halogen, ausgewahlt aus F und CI; und

Thioalkyl(C4-C,), ausgewéhlt aus -SMe, -SEt, -SPr und -Sbu.

Verbindung nach einem der Anspriiche 16-17, wobei Z aus Wasserstoff und Amino ausgewahlt ist.

Eine Verbindung der Formel lIb":

R4
o

N~ D1
Sy

lb"

oder ein Stereoisomer, Tautomer, pharmazeutisch akzeptables Salz oder Hydrat davon, wobei:

X ausgewahlt ist aus -NH-, -CH,-, -CH,CH,-, -CH,CH,CH>-, -CH,CH,0-, -CH,CH,NH-, -CH,CH,S-, -C(O)-,
-C(O)CHo-, -C(O)CH,CHo-, -CH,C(O)-, -CH,CH,C(0)-, -C(O)NH-, -C(0)0O-, -C(0)s-,
-C(O)NHCH,-,-C(O)OCH5-, -C(O)SCH,-, -CH(OH)- und -CH(CHs)-, wobei ein oder mehrere Wasserstoffe un-
abhangig durch Deuterium, Hydroxy, Methyl, Halogen, -CF 5, Keton ersetzt sein kdnnen und wobei S zu Sulfoxid
oder Sulfon oxidiert sein kann;

R, ausgewahlt ist aus 3- bis 7-gliedrigen Carbocyclen und Heterocyclen, optional mit Gruppen substituiert,
unabhéngig ausgewahlt aus Deuterium, Alkyl(C4-C,), Alkoxy(C4-C,4), Amino, Halogen, Amid, -CF3, CN, -N3,
Keton(C4-C4), -S(O)AIkyl(C4-C,), -SO,-Alkyl(C4-C,), -Thioalkyl(C4-C,4), Carboxyl und/oder Ester, von denen
jedes optional mit Wasserstoff, F, Cl, Br, -OH, -NH,, -NHMe,-OMe, -SMe, Oxo und/oder Thio-oxo substituiert
sein kann; und

D, aus den folgenden 5-gliedrigen monocyclischen Heterocyclen ausgew4hlt ist:

O H H /[<O
\ N- HN
| Ns | \Ns I el NH
L// L// l\‘\/) und‘ I\N'

die optional substituiert sind mit Wasserstoff, Deuterium, Alkyl(C4-C,), Alkoxy(C4-C,), Amino, Halogen, Amid,
-CF3, CN, -N3, Keton (C4-C,), -S(O)Alkyl(C4-C,), -SO,-Alkyl(C4-C,), -Thioalkyl(C4-C,4),-COOH und/oder Ester,
von denen jedes optional mit Wasserstoff, F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, Oxo und/oder Thio-oxo
substituiert sein kann; und

Z ausgewahlt ist aus: -Me, -CFj3’ -Et, CH3CH,0” CF;CH,” -SMe, -SOMe, -SO,Me, -CN,

HaC N HN
L] L] N L] H N L] L] L] L]
ﬁ V)\ HaG” @)\ 2 @)\ ] ﬁ HSC/O\/\O}\ HO__~oA
3 >
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wobei jedes Amino, wo vorhanden, die Form -NR4R, oder -N(R )R- aufweist, wobei Ry und R, unabhéngig
aus Alkyl, Alkenyl, Alkinyl, Aryl, Arylalkyl, Carbamat, Cycloalkyl, Halogenalkyl, Heteroaryl, Heterocyclus und
Wasserstoff ausgewahlt sind, und

wobei Ry und R verbunden sein kénnen, um einen 3- bis 12-gliedrigen Ring zu bilden, und

wobei jedes Amino optional mit mindestens einer Gruppe substituiert ist, ausgewahlt aus Alkoxy, Aryloxy, Alkyl,
Alkenyl, Alkinyl, Amid, Amino, Aryl, Arylalkyl, Carbamat, Carbonyl, Carboxy, Cyano, Cycloalkyl, Ester, Ether,
Formyl, Halogen, Halogenalkyl, Heteroaryl, Heterocyclyl, Hydroxyl, Keton, Phosphat, Sulfid, Sulfinyl, Sulfonyl,
Sulfonsaure, Sulfonamid, Thioketon, Ureido und N.

20. Verbindung nach Anspruch 19, wobei Z ausgewahlt ist aus: -Me, -CF5, -Et, CH3CH,O-,
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21. Verbindung nach einem der vorhergehenden Anspriiche, wobei jedes Ry und R, optional mit Hydroxyl, Halogen,
Alkoxy, Ester oder Amino substituiert ist.

22. Verbindung nach Anspruch 1, ausgewahlt aus:

45

50

55

4-(1-Benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
4-(1-Benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
3,5-Dimethyl-4-(1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
4-((6-(3,5-Dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzamid;
3,5-Dimethyl-4-(1-(4-(trifluormethyl)benzyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
4-(1-(4-Chlorbenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(4-Fluorbenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
3,5-Dimethyl-4-(1-(pyridin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
4-(1-(4-Fluorbenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-Benzyl-2-ethoxy-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-((6-(3,5-Dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)-3,5-dimethylisoxazol;
4-(1-(2,4-Dichlorbenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(4-Methoxybenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(Cyclopropylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
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3,5-Dimethyl-4-(2-methyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
3,5-Dimethyl-4-(2-methyl-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
4-((6-(3,5-Dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)benzonitril;
3,5-Dimethyl-4-(2-methyl-1-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
3,5-Dimethyl-4-(2-methyl-1-((5-methylthiophen-2-yl)methyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
4-(1-((5-Chlorthiophen-2-yl)methyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
5-((6-(3,5-Dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)thiophen-2-carbonitril;
6-(3,5-Dimethylisoxazol-4-yl)-1-(4-fluorbenzyl)-1H-imidazo[4,5-b]pyridin-4-oxid;
4-(1-(4-Chlorbenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-((6-(3,5-Dimethylisoxazol-4-yl)-2-methyl-1H-imidazo[4,5-b]pyridin-1-yl)methyl)phenol;
4-(1-(3,4-Dichlorbenzyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-(3,4-Dichlorbenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
1-(4-Chlorbenzyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
6-(3,5-Dimethylisoxazol-4-yl)-1-(thiophen-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amin;
3,5-Dimethyl-4-(2-methyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazol;
6-(3,5-Dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
6-(3,5-Dimethylisoxazol-4-yl)-N-ethyl-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
4-(1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholin;
1-(Cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
4-(2-(Azetidin-1-yl)-1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-((5-Chlorthiophen-2-yl)methyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
4-(1-Benzyl-2-ethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-(Cyclopropylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-ethyl-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amin;
N,1-Dibenzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-2-methyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin;
N-(1-Benzyl-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol-4-amin;
4-(1-Benzyl-2-(4-methylpiperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
4-(1-Benzyl-6-(1-methyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholin;
1-Benzyl-6-(1-methyl-1H-pyrazol-5-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-7-methyl-1H-imidazo[4,5-b]pyridin-2(3H)-on;
4-(1-Benzyl-2,7-dimethyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(Cyclohexylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(Cyclopentylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(Cyclobutylmethyl)-2-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-Benzyl-2-(pyrrolidin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-(Cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
1-(Cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(4-methoxybenzyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-2-methyl-6-(1-methyl-1H-1,2,3-triazol-5-yl)-1H-imidazo[4,5-b]pyridin;
4-((1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)cyclohexanol;
4-(1-(Cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholin;
4-(2-(Azetidin-1-yl)-1-(cyclopentylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-(Cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholin;
4-(2-(Azetidin-1-yl)-1-(cyclobutylmethyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
4-(1-Benzyl-2-(piperazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-Benzyl-N-cyclopentyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
3-(((1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)methyl)benzonitril;
(R)-6-(3,5-Dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
(S)-6-(3,5-Dimethylisoxazol-4-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
4-(1-Benzyl-2-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-(Cyclopentylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
amin;
1-(Cyclobutylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
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amin
N1-(1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)cyclohexan-1,4-diamin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(oxetan-3-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
6-(3,5-Dimethylisoxazol-4-yl)-1-(4-fluorbenzyl)-1H-imidazo[4,5-b]pyridin-2(3H)-on;
6-(3,5-Dimethylisoxazol-4-yl)-1-(4-f1uorbenzyl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amin;
1-(4-Chlorbenzyl)-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-N-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(1-methylpiperidin-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;

oder ein Stereoisomer, Tautomer, Salz oder Hydrat davon.
Verbindung nach Anspruch 19, ausgewahlt aus:

4-(1-Benzyl-2-cyclopropyl-1H-imidazo[4,5-b]pyridin-6-y1)-3,5-dimethylisoxazol;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-methoxyethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-4-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-3-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyridin-2-ylmethyl)- 1H-imidazo[4,5-b]pyridin-2-amin;
2-((1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)ethanol;
N1-(1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)-N2,N2-dimethylethan-1,2-diamin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-morpholinoethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-methyl-1H-imidazo[4,5-b]pyridin-2-carboxamid;
1-Benzyl-N-(cyclohexylmethyl)-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(3-methoxypropyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(pyrazin-2-ylmethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
4-(1-Benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;
1-((1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)-2-methylpropan-2-ol;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(2-(piperidin-1-yl)ethyl)-1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-(thiazol-2-ylmethyl)- 1H-imidazo[4,5-b]pyridin-2-amin;
1-Benzyl-6-(3,5-dimethylisoxazol-4-yl)-N-((1-methylpiperidin-4-yl)methyl)-1H-imidazo[4,5-b]pyridin-2-amin;
4-(1-Benzyl-2-(pyridin-4-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-dimethylisoxazol;

oder ein Stereoisomer, Tautomer, Salz oder Hydrat davon.

Eine pharmazeutische Zusammensetzung, die die Verbindung nach einem der Anspriiche 1-23 oder ein Stereoiso-
mer, Tautomer, pharmazeutisch akzeptables Salz oder Hydrat davon und einen pharmazeutisch akzeptablen Trager
beinhaltet.

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon zur Verwendung in der Therapie.

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur:

(a) Behandlung einer Autoimmunkrankheit; oder
(b) Behandlung einer entziindlichen Erkrankung.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 26, wobei die Autoimmunkrankheit oder ent-
zindliche Erkrankung mit BET-Proteinen assoziiert ist und aus den Folgenden ausgewahlt ist: akuter disseminierter
Encephalomyelitis, Agammaglobulinamie, allergischer Erkrankung, Spondylitis ankylosans, Anti-GBM/Anti-TBM-
Nephritis, Antiphospholipidsyndrom, autoimmuner aplastischer Anamie, Autoimmunhepatitis, Autoimmunerkran-
kung des Innenohrs, Autoimmunmyokarditis, Autoimmunpankreatitis, Autoimmunretinopathie, autoimmuner throm-
bozytopenischer Purpura, Behcet-Krankheit, bulldésem Pemphigoid, Castleman-Krankheit, Zéliakie, Churg-Strauss-
Syndrom, Crohn-Krankheit, Cogan-Syndrom, trockenem Auge, essentieller gemischter Kryoglobulindmie, Derma-
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tomyositis, Devic-Krankheit, Encephalitis, eosinophiler Osophagitis, eosinophiler Fasciitis, Erythema nodosum, Rie-
senzellarteriitis, Glomerulonephritis, Goodpasture-Syndrom, Granulomatose mit Polyangiitis (Wegener-Granulo-
matose), Graves-Krankheit, Guillain-Barré-Syndrom, Hashimoto-Thyreoiditis, hdmolytischer Andmie, Schoenlein-
Henoch-Purpura, idiopathischer Lungenfibrose, IgA-Nephropathie, Einschlusskdrpermyositis, Typ-I-Diabetes, in-
terstitieller Zystitis, Kawasaki-Krankheit, leukozytoklastischer Vaskulitis, Lichen planus, Lupus (SLE), mikroskopi-
scher Polyangiitis, multipler Sklerose, Myasthenia gravis, Myositis, Optikusneuritis, Pemphigus, POEMS-Syndrom,
Polyarteriitis nodosa, primarer bilidrer Zirrhose, Psoriasis, Psoriatis-Arthritis, Pyoderma gangraenosum, rezidivie-
render Polychondritis, rheumatoider Arthritis, Sarkoidose, Skleroderm, Sjogren-Syndrom, Takayasu-Arteriitis, My-
elitis transversa, Colitis ulcerosa, Uveitis und Vitiligo.

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur Behandlung einer akuten oder chronischen nicht-autoimmunen entziindlichen Erkrankung, die durch
Dysregulation von IL-6 und/oder IL-17 gekennzeichnet ist.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 28, wobei die akute oder chronische nicht-
autoimmune entziindliche Erkrankung aus den Folgenden ausgewahlt ist: Sinusitis, Pneumonitis, Osteomyelitis,
Gastritis, Enteritis, Gingivitis, Appendizitis, Reizdarmsyndrom, GewebetransplantatabstoRung, chronischer obst-
ruktiver Lungenkrankheit (COPD), septischem Schock, Osteoarthritis, akuter Gicht, akuter Lungenverletzung, aku-
tem Nierenversagen, Verbrennungen, Herxheimer-Reaktion und mit Virusinfektionen assoziiertem SIRS.

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur Behandlung von rheumatoider Arthritis (RA) oder multipler Sklerose (MS).

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur Behandlung von Krebs.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 31, wobei der Krebs aus Folgenden ausge-
wahlt ist: chronischer lymphatischer Leuk@mie, multiplem Myelom, follikularem Lymphom, diffusem groRem B-Zell-
Lymphom mit Keimzentrum-Phé&notyp, Burkitt-Lymphom, Hodgkin-Lymphom, follikularem Lymphom, aktiviertem
anaplastischem grofRRzelligem Lymphom, Neuroblastom, primdrem neuroektodermalem Tumor, Rhabdomyosarkom,
Prostatakrebs, Brustkrebs, NMC (NUT-Karzinom), akuter myeloischer Leukdmie (AML), akuter B-lymphatischer
Leuka@mie (B-ALL), Burkitt-Lymphom, B-Zell-Lymphom, Melanom, Mixed-Lineage-Leukamie, multiplem Myelom,
Promyelozytenleukamie (PML), Non-Hodgkin-Lymphom, Neuroblastom, Medulloblastom, Lungenkarzinom (NS-
CLC, SCLC) und Kolonkarzinom.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 31, wobei der Krebs:

(a) mit Uberexpression, Translokation, Amplifikation oder Umlagerung eines Onkoproteins der myc-Familie,
das gegen BET-Hemmung empfindlich ist, assoziiert ist;

(b) mit Uberexpression, Translokation, Amplifikation oder Umlagerung von BET-Proteinen assoziiert ist;

(c) fur die Regulierung von Onkogenen auf pTEFb (Cdk9/cyclin T) und BET-Proteine angewiesen ist;

(d) mit der Aufregulierung der auf BET ansprechenden Gene CDK®6, Bcl2, TYRO3, MYB und hTERT assoziiert
ist; und/oder

(e) fur Wirkungen der BET-Hemmung empfindlich ist.

34. Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 33, wobei:

(a) der Krebs, der mit Uberexpression, Translokation, Amplifikation oder Umlagerung eines Onkoproteins der
myc-Familie, das gegen BET-Hemmung empfindlich ist, assoziiertist, aus den Folgenden ausgewahlt ist: akuter
lymphatischer B-Zellen-Leukamie, Burkitt-Lymphom, diffusem groRRzelligem Lymphom, multiplem Myelom, pri-
marer Plasmazellenleukéamie, atypischem karzinoidem Lungenkrebs, Blasenkrebs, Brustkrebs, Gebarmutter-
halskrebs, Kolonkrebs, Magenkrebs, Glioblastom, Leberzellkarzinom, groRzelligem neuroendokrinem Karzi-
nom, Medulloblastom, nodularem Melanom, oberflachlich spreitendem Melanom, Neuroblastom, 6sophagea-
lem Plattenepithelkarzinom, Osteosarkom, Ovarialkrebs, Prostatakrebs, klarzelligem Nierenkarzinom, Retino-
blastom, Rhabdomyosarkom und kleinzelligem Lungenkarzinom;
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(b) der Krebs, der mit Uberexpression, Translokation, Amplifikation oder Umlagerung von BET-Proteinen as-
soziiert ist, aus NUT-Karzinom, B-Zell-Lymphom, nichtkleinzelligem Lungenkrebs, Speiser6hrenkrebs, Kopf-
Hals-Plattenepithelkarzinom und Kolonkrebs ausgewahlt ist;

(c) der Krebs, der fur die Regulierung von Onkogenen auf pTEFb (Cdk9/cyclin T) und BET-Proteine angewiesen
ist, aus chronischer lymphatischer Leukdmie und multiplem Myelom, follikularem Lymphom, diffusem groBem
B-Zell-Lymphom mit Keimzentrum-Phanotyp, Burkitt-Lymphom, Hodgkin-Lymphom, follikularen Lymphomen
und aktiviertem anaplastischem grof3zelligem Lymphom, Neuroblastom und primarem neuroektodermalem Tu-
mor, Rhabdomyosarkom, Prostatakrebs und Brustkrebs ausgewahlt ist;

(d) der Krebs, der mit der Aufregulierung der auf BET ansprechenden Gene CDK®6, Bcl2, TYRO3, MYB und
hTERT assoziiertist, aus Pankreaskrebs, Brustkrebs, Kolonkrebs, Glioblastom, adenoid-zystischem Karzinom,
prolymphatischer T-Zellen-Leukadmie, malignem Gliom, Blasenkrebs, Medulloblastom, Schilddriisenkrebs, Me-
lanom, multiplem Myelom, Barret-Adenokarzinom, Hepatom, Prostatakrebs, Promyelozytenleukamie, chroni-
scher lymphatischer Leukamie, Mantelzelllymphom, diffusem groRem B-Zell-Lymphom, kleinzelligem Lungen-
krebs und Nierenkarzinom ausgewabhlt ist; und/oder

(e) der Krebs, der fiir Wirkungen der BET-Hemmung empfindlich ist, aus NUT-Karzinom (NMC), akuter mye-
loischer Leukamie (AML), akuter B-lymphatischer Leukamie (B-ALL), Burkitt-Lymphom, B-Zell-Lymphom, Me-
lanom, Mixed-Lineage-Leukamie, multiplem Myelom, Promyelozytenleukdmie (PML), Non-Hodgkin-Lymphom,
Neuroblastom, Medulloblastom, Lungenkarzinom (NSCLC, SCLC) und Kolonkarzinom ausgewahlt ist.

Verbindung oder Zusammensetzung zur Verwendung nach einem der Anspriiche 25-34, wobei das Verfahren das
Verabreichen der Verbindung oder pharmazeutischen Zusammensetzung in Kombination mit anderen Therapien,
Chemotherapeutika oder antiproliferativen Mitteln beinhaltet.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 35, wobei das andere Therapeutikum aus
den Folgenden ausgewahltist: ABT-737, Azacitidin (Vidaza), AZD1152 (Barasertib), AZD2281 (Olaparib), AZD6244
(Selumetinib), BEZ235, Bleomycinsulfat, Bortezomib (Velcade), Busulfan (Myleran), Camptothecin, Cisplatin, Cy-
clophosphamid (Clafen), CYT387, Cytarabin (Ara-C), Dacarbazin, DAPT (GSI-IX), Decitabin, Dexamethason, Do-
xorubicin (Adriamycin), Etoposid, Everolimus (RAD001), Flavopiridol (Alvocidib), Ganetespib (STA-9090), Gefitinib
(Iressa), Idarubicin, Ifosfamid (Mitoxana), IFNa2a (Roferon A), Melphalan (Alkeran), Methazolaston (Temozolomid),
Metformin, Mitoxantron (Novantron), Paclitaxel, Phenformin, PKC412 (Midostaurin), PLX4032 (Vemurafenib), Po-
malidomid (CC-4047), Prednison (Deltason), Rapamycin, Revlimid (Lenalidomid), Ruxolitinib (INCB018424), Sora-
fenib (Nexavar), SU11248 (Sunitinib), SU11274, Vinblastin, Vincristin (Oncovin), Vinorelbin (Navelbine), Vorinostat
(SAHA) und WP1130 (Degrasyn).

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur Behandlung einer gutartigen proliferativen oder fibrotischen Erkrankung, ausgewabhlt aus der Gruppe,
bestehend aus gutartigen Weichteiltumoren, Knochentumoren, Hirn- und Riickenmarktumoren, Augenlid- und Or-
bitatumoren, Granulom, Lipom, Meningeom, multipler endokriner Neoplasie, Nasenpolypen, Hypophysentumoren,
Prolaktinom, Pseudotumor cerebri, seborrhoischen Keratosen, Magenpolypen, Schilddriisenknoten, zystischen
Prankreasneoplasmen, Hamangiomen, Stimmbandknoten, -polypen und -zysten, Castleman-Krankheit, chroni-
scher Pilonidalkrankheit, Dermatofibrom, Pilarzyste, pyogenem Granulom, juvenilem Polyposis-Syndrom, idiopa-
thischer Lungenfibrose, Nierenfibrose, postoperativer Striktur, Keloidbildung, Skleroderm und Herzfibrose.

Verbindung nach einem der Anspriiche 1-23 oder ein Sterecisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur Behandlung

(a) einer Erkrankung oder Stérung, die aus kardiovaskularer Krankheit, Dyslipidamie, Atherosklerose, Hyper-
cholesterolamie, metabolischem Syndrom und Alzheimer-Krankheit ausgewahlt ist;

(b) einer Stoffwechselkrankheit oder -stérung;

(c) eines mit einem Virus assoziierten Krebses;

(d) von HIV; und/oder

(e) einer neurologischen Stérung.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 38, wobei

(a) die Stoffwechselkrankheit oder -stdrung aus mit Adipositas assoziierter Entziindung, Typ-ll-Diabetes und
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Insulinresistenz ausgewahlt ist;

(b) das Virus aus Epstein-Barr-Virus (EBV), Hepatitis-B-Virus (HBV), Hepatitis-C-Virus (HCV), Kaposisarkom-
assoziiertem Virus (KSHV), humanem Papillomavirus (HPV), Merkelzellpolyomavirus und humanem Zytome-
galovirus (CMV) ausgewahlt ist; und/oder

(c) die neurologische Erkrankung oder Stérung aus Alzheimer-Krankheit, Parkinson-Krankheit, Huntington-
Krankheit, bipolarer Stérung, Schizophrenie, Rubinstein-Taybi-Syndrom und Epilepsie ausgewahlt ist.

40. Verbindung nach einem der Anspriiche 1-23 oder ein Stereocisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Verfahren zur Behandlung von HIV-Infektion, wobei die genannte Verbindung oder Zusammensetzung in Kombi-
nation mit einem Antiretrovirentherapeutikum verabreicht wird.

41. Verbindung nach einem der Anspriiche 1-23 oder ein Stereocisomer, Tautomer, pharmazeutisch akzeptables Salz
oder Hydrat davon oder eine pharmazeutische Zusammensetzung nach Anspruch 24 zur Verwendung in einem
Kontrazeptionsverfahren fiir Manner.

Revendications

1. Composé ayant la Formule 1Ib’ ou la Formule Ild’ :

R R4
o 5

N Dy NP
(AT B o= A B
\N _ N 2
N N H N

I’ Il

ou stéréoisomeére, tautomere, sel pharmaceutiquement acceptable, ou hydrate de celui-ci,
dans lequel :

les cycles A et B peuvent étre optionnellement substitués avec des groupes sélectionnés indépendamment
parmi des groupes deutérium, -NH,, amino, hétérocycle C4-Cg, carbocycle C4-Cg, halogéne, -CN, -OH, -CF3,
alkyle C4-Cg, thioalkyle C4-Cg, alcényle C4-Cg, et alcoxy C4-Cg ;

X est sélectionné parmi des groupes -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0-,-CH,CH,;NH-,
-CH,CH,S-, -C(O)-, -C(O)CH,-, -C(O)CH,CH,-, -CH,C(0O)-, -CH,CH,C(0)-, -C(O)NH-, -C(0)O-,-C(0)S-,
-C(O)NHCH,-, -C(O)OCH,-, -C(0)SCH,-, -CH(OH)-, et -CH(CH,)- dans lesquels un ou plusieurs atomes d’hy-
drogene peuvent étre remplacés indépendamment par des groupes deutérium, hydroxy, méthyle, halogéne,
-CF3, cétone, et dans lesquels S peut étre oxydé en sulfoxyde ou en sulfone ;

R, est sélectionné parmi des carbocycles et des hétérocycles a 3 a 7 chainons, optionnellement substitués
avec des groupes sélectionnés indépendamment parmi des groupes deutérium, alkyle C4-C,4, alcoxy C4-Cy,
amino, halogene, amide, -CF3, CN, -N;, cétone C,-C,, -S(O)alkyle C4-C,, -SO,-alkyle C4-C,, -thioalkyle C4-Cy,
carboxyle, et/ou ester, dont chacun peut étre optionnellement substitué avec un atome d’hydrogéne, F, Cl, Br,
-OH, -NH,, -NHMe, -OMe, -SMe, oxo, et/ou thio-oxo ; et

D, est sélectionné parmi les hétérocycles monocycliques a 5 chainons suivants :

0
H
NN A

H
o) N
E//\N’ E’/\N’ N\/),et ' IQN’NH

qui sont optionnellement substitués avec des groupes deutérium, alkyle C4-C,, alcoxy C4-C,4, amino, halogéne,
amide, -CF3, CN, -N3, cétone C4-C4, -S(O)alkyle C4-C,4, -SO,-alkyle C4-Cy4, -thioalkyle C4-C,4, -COOH, et/ou
ester, dont chacun peut étre optionnellement substitué avec un atome d’hydrogéne, F, Cl, Br,-OH, -NH,, -NHMe,
-OMe, -SMe, oxo, et/ou thio-oxo ;

dans lequel chaque groupe amino, lorsqu'’il est présent, a la forme -NR4R, ou -N(R4)R.-, dans laquelle R et
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R, sont sélectionnés indépendamment parmi des groupes alkyle, alcényle, alkynyle, aryle, arylalkyle, carba-
mate, cycloalkyle, haloalkyle, hétéroaryle, hétérocycle, et un atome d’hydrogéne, et

dans lequel Ry et R, peuvent étre réunis pour former un cycle & 3 a 12 chainons, et

dans lequel chaque groupe amino est optionnellement substitué avec au moins un groupe sélectionné parmi
des groupes alcoxy, aryloxy, alkyle, alcényle, alkynyle, amide, amino, aryle, arylalkyle, carbamate, carbonyle,
carboxy, cyano, cycloalkyle, ester, éther, formyle, halogéne, haloalkyle, hétéroaryle, hétérorocyclyle, hydroxyle,
cétone, phosphate, sulfure, sulfinyle, sulfonyle, acide sulfonique, sulfonamide, thiocétone, uréido, et N.

2. Composé selon la revendication 1, lequel est représenté par la Formule IIb" :

Rs
y

N D
2901
llb"

ou stéréoisomeére, tautomere, sel pharmaceutiquement acceptable, ou hydrate de celui-ci,
dans lequel Z est sélectionné parmi un atome d’hydrogéne ou des groupes deutérium, -NH,, amino, alkyle C4-Cg,
thioalkyle C,-Cg, alcényle C4-Cg, et alcoxy C4-Cg.

Composé selon I'une quelconque des revendications 1 ou 2, dans lequel R4 est un carbocycle a 3 a 7 chainons.
Composé selon I'une quelconque des revendications 1 a 3, dans lequel R4 est un carbocycle a 5 ou 6 chainons.

Composé selon 'une quelconque des revendications 1 a 3, dans lequel R, est sélectionné parmi un groupe cy-
cloalkyle C5-Cg et un cycle phényle optionnellement substitué avec un ou plusieurs groupes sélectionnés indépen-
damment parmi des groupes deutérium, alkyle C4-C,, alcoxy C4-C,4, halogéne, -CF3, CN, et -thioalkyle C4-Cy,
chaque groupe alkyle, alcoxy et thioalkyle pouvant étre optionnellement substitué avec F, Cl, ou Br.

Composé selon I'une quelconque des revendications 1 a 4, dans lequel R, est un cycle phényle optionnellement
substitué avec des groupes sélectionnés indépendamment parmi des groupes deutérium, alkyle C4-C,, alcoxy
C4-C4, amino, halogéne, amide, -CF3, CN,-N3, cétone C,-C,4, -S(O)alkyle C4-C,4, -SO,-alkyle C4-C,, -thioalkyle
C4-C,4, carboxyle, et/ou ester, dont chacun peut étre optionnellement substitué avec F, Cl, Br, -OH, -NH,, -NHMe,
-OMe,-SMe, oxo, et/ou thio-oxo.

Composé selon I'une quelconque des revendications 1 a 4, dans lequel R, est sélectionné parmi des hétérocycles
a 5 ou 6 chainons contenant 1 ou 2 atomes d’azote, optionnellement substitués avec des groupes sélectionnés
indépendamment parmi des groupes deutérium, alkyle C4-C,4, alcoxy C4-C4, amino, halogéne, amide, -CF3, CN,
-N3, cétone C4-C,4, -S(O)alkyle C4-Cy4, -SO,-alkyle C4-C4, -thioalkyle C4-C,4, carboxyle, et/ou ester, dont chacun
peut étre optionnellement substitué avec F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, et/ou thio-oxo.

Composé selon I'une quelconque des revendications 1 a 4, dans lequel R, est sélectionné parmi des groupes
pyrimidyle, pyridyle, isoxazole, et pyrazole, optionnellement substitués avec des groupes sélectionnés indépen-
damment parmi des groupes deutérium, alkyle C4-C,, alcoxy C4-C,4, amino, halogéne, amide, -CF5, CN, -N3, cétone
C4-C4, -S(O)alkyle C4-C4, -SO,-alkyle C4-Cy4, -thioalkyle C4-C,4, carboxyle, et/ou ester, dont chacun peut étre op-
tionnellement substitué avec F, Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, et/ou thio-oxo.

Composé selon I'une quelconque des revendications 1 & 8, dans lequel D4 est un groupe isoxazole optionnellement
substitué avec un groupe deutérium ou alkyle C4-C,, dont chacun peut étre optionnellement substitué avec des
groupes -OH, -F, et -NH,.

10. Composé selon la revendication 9, dans lequel D4 est sélectionné parmi
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14.

15.

16.

17.
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_N
0 /8 /8
= N N
) I et [

Composé selon I'une quelconque des revendications 1 a9, dans lequel D4 est

_N
jo

S

Composé selon 'une quelconque des revendications 1 a 11, dans lequel X est sélectionné parmi des groupes -CH,-,
-CH(CHs)-, -CH(OH)-, -NH-,CH,CH,-, dans lesquels un ou plusieurs atomes d’hydrogéne peuvent étre remplacés
indépendamment avec un groupe deutérium ou halogéne.

Composé selon la revendication 12, dans lequel X est sélectionné parmi des groupes -CH,-, -CH(CHg)-, et -NH-,
dans lesquels un ou plusieurs atomes d’hydrogene peuvent étre remplacés indépendamment avec un groupe
deutérium ou halogéne.

Composé selon la revendication 13, dans lequel X est sélectionné parmi des groupes -CH,- et -CH(CHj;)-, dans
lesquels un ou plusieurs atomes d’hydrogene peuvent étre remplacés indépendamment avec un groupe deutérium

ou halogene.

Composé selon I'une quelconque des revendications 1 & 14, dans lequel le groupe-X-R,4 sélectionné est un groupe
-CHs-aryle.

Composé selon la revendication 1, sélectionné parmi un composé ayant la Formule IIb"

Ry
N

D
NPt
z— |
N SNZ
[Ib"
ou stéréoisomeére, tautomere, sel pharmaceutiquement acceptable, ou hydrate de celui-ci,
dans lequel Z est sélectionné parmi un atome d’hydrogéne ou des groupes deutérium, -NH,, amino, alkyle

C,-Cg, thioalkyle C,-Cg, alcényle C4-Cg, et alcoxy C4-Cg,
D, est

\
o

X est sélectionné parmi des groupes -CH,- et -CH(CH5)- ; et

R4 est un cycle phényle optionnellement substitué avec des groupes sélectionnés indépendamment parmi des
groupes deutérium, alkyle C4-C4, alcoxy C4-C4, halogéne, -CF3, CN, et-thioalkyle C4-C,, chaque groupe alkyle,
alcoxy et thioalkyle pouvant étre optionnellement substitué avec F, Cl, ou Br.

Composé selon la revendication 16, dans lequel le cycle phényle R, est optionnellement substitué avec un ou
plusieurs des groupes suivants :
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un groupe alkyle C4-C, sélectionné parmi des groupes méthyle, éthyle, propyle, isopropyle et butyle ;
un groupe alcoxy C4-C, sélectionné parmi des groupes méthoxy, éthoxy, et isopropoxy ;

un groupe halogene sélectionné parmi F et Cl ; et

un groupe thioalkyle C4-C, sélectionné parmi des groupes -SMe, -SEt, -SPr, et -Sbu.

18. Composé selon I'une quelconque des revendications 16 ou 17, dans lequel Z est sélectionné parmi un atome
d’hydrogéne et un groupe amino.

19. Composé ayant la Formule Ib" :
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Ry
NG

N~ D1
Jy

lb"

ou stéréoisomeére, tautomere, sel pharmaceutiquement acceptable, ou hydrate de celui-ci, dans lequel

X est sélectionné parmi des groupes -NH-, -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,0O-,-CH,CH,NH-,
-CH,CH,S-, -C(0)-, -C(O)CH,-, -C(O)CH,CH,-, -CH,C(O)-, -CH,CH,C(O)-, -C(O)NH-, -C(O)O-,-C(0O)S-,
-C(O)NHCH,-, -C(O)OCH,-, -C(O)SCH,-, -CH(OH)-, et -CH(CHs)- dans lesquels un ou plusieurs atomes d’hy-
drogene peuvent étre remplacés indépendamment par des groupes deutérium, hydroxy, méthyle, halogéne,
-CF3, cétone, et ou S peut étre oxydé en sulfoxyde ou en sulfone ;

R, est sélectionné parmi des carbocycles et des hétérocycles a 3 a 7 chainons, optionnellement substitués
avec des groupes sélectionnés indépendamment parmi des groupes deutérium, alkyle C,-C,, alcoxy C4-Cy,
amino, halogéne, amide, -CF3, CN, -N3, cétone C4-C4, -S(O)alkyle C4-C,4, -SO5-alkyle C4-C,4, -thioalkyle C4-Cy,
carboxyle, et/ou ester, dont chacun peut étre optionnellement substitué avec un atome d’hydrogéne, F, Cl, Br,
-OH, -NH,, -NHMe, -OMe, -SMe, oxo, et/ou thio-oxo ; et

D, est sélectionné parmi les hétérocycles monocycliques & 5 chainons suivants :

o 5 N J(O
\ N- HN
E//N’ E//\N’ N\/)set . gN’NH

qui sont optionnellement substitués avec un atome d’hydrogéne ou des groupes deutérium, alkyle C4-C,, alcoxy
C4-C4, amino, halogéne, amide, -CF3, CN, -N3, cétone C4-C,, -S(O)alkyle C4-C,4, -SO,-alkyle C4-C,, -thioalkyle
C4-C,4, -COOH, et/ou ester, dont chacun peut étre optionnellement substitué avec un atome d’hydrogéne, F,
Cl, Br, -OH, -NH,, -NHMe, -OMe, -SMe, oxo, et/ou thio-oxo ; et

Z est sélectionné parmi -Me, -CF3. -Et, CH;CH,0~ CF5CH,~ -SMe, -SOMe, -SO,Me, -CN,

HSCﬁ’ V)\ Hsc’H\g)\! HQN\g)\’ H':SP\_g o O~ HO AN
|N/ BN NICLO;\’ “@ACA" @/\ OCLO/\’

H;C
R A e O S S

EH,
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dans lequel chaque groupe amino, lorsqu’il est présent, a la forme -NR4R; ou -N(R4)R.-, dans laquelle R et
R, sont sélectionnés indépendamment parmi des groupes alkyle, alcényle, alkynyle, aryle, arylalkyle, carba-
mate, cycloalkyle, haloalkyle, hétéroaryle, hétérocycle, et un atome d’hydrogéne, et

dans lequel R et R, peuvent étre réunis pour former un cycle a 3 & 12 chainons, et

dans lequel chaque groupe amino est optionnellement substitué avec au moins un groupe sélectionné parmi
des groupes alcoxy, aryloxy, alkyle, alcényle, alkynyle, amide, amino, aryle, arylalkyle, carbamate, carbonyle,
carboxy, cyano, cycloalkyle, ester, éther, formyle, halogéne, haloalkyle, hétéroaryle, hétérorocyclyle, hydroxyle,
cétone, phosphate, sulfure, sulfinyle, sulfonyle, acide sulfonique, sulfonamide, thiocétone, uréido, et N.

20. Composé selon la revendication 19, dans lequel Z est sélectionné parmi -Me, -CFj, -Et, CH;CH,0-,

H N\ >\ }\
© H.C” ; ; » HiC_ s HaC7 SN
3 \g)\ | P O/x\ H 3 H
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N>\’ N}\’ N>\’ N}\’ N}\’ ’ N>\’
Cl <\) ({\) /r\(\) H,\(\) O\/\H}\ gH

HsC_ H N\ N>\
OCLN)\’ C’O\NA,O\:\\HXO\HK,O\H% O\QNA,[NJAH ,

2 N O/\H;\ O\l\/\N}\ HSC\N()\‘\/\N/\’ U\/\NA’

21.

22.

Composé selon I'une quelconque des revendications précédentes, dans lequel chaque R, et R, est optionnellement
substitué avec un groupe hydroxyle, halogéne, alcoxy, ester, ou amino.

Composé selon la revendication 1, sélectionné parmi :

4-(1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
4-(1-benzyl-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
3,5-diméthyl-4-(1-(1-phényléthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
4-((6-(3,5-diméthylisoxazol-4-yl)-2-méthyl-1H-imidazo[4,5-b]pyridin-1-yl)méthyl)benzamide ;
3,5-diméthyl-4-(1-(4-(trifluorométhyl)benzyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
4-(1-(4-chlorobenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
3,5-diméthyl-4-(1-(pyridin-2-ylméthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
4-(1-(4-fluorobenzyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-benzyl-2-éthoxy-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-((6-(3,5-diméthylisoxazol-4-yl)-2-méthyl-1H-imidazo[4,5-b]pyridin-1-yl)méthyl)-3,5-diméthylisoxazole ;
4-(1-(2,4-dichlorobenzyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-(4-méthoxybenzyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-(cyclopropylméthyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
3,5-diméthyl-4-(2-méthyl-1-(pyridin-3-ylméthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
3,5-diméthyl-4-(2-méthyl-1-(thiophén-2-ylméthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
4-((6-(3,5-diméthylisoxazol-4-yl)-2-méthyl-1H-imidazo[4,5-b]pyridin-1-yl)méthyl)benzonitrile;
3,5-diméthyl-4-(2-méthyl-1-(pyridin-4-ylméthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
3,5-diméthyl-4-(2-méthyl-1-((5-méthylthiophén-2-yl)méthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
4-(1-((5-chlorothiOphén-2-yl)méthyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
5-((6-(3,5-diméthylisoxazol-4-yl)-2-méthyl-1H-imidazo[4,5-b]pyridin-1-yl)méthyl)thiophén-2-carbonitrile ;
6-(3,5-diméthylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridine 4-oxyde ;
4-(1-(4-chlorobenzyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole;
4-((6-(3,5-diméthylisoxazol-4-yl)-2-méthyl-1H-imidazo[4,5-b]pyridin-1-yl)méthyl)phénol ;
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4-(1-(3,4-dichlorobenzyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-(3,4-dichlorobenzyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
1-(4-chlorobenzyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
6-(3,5-diméthylisoxazol-4-yl)-1-(thiophén-2-ylméthyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-éthyl-1H-imidazo[4,5-b]pyridin-2-amine ;
3,5-diméthyl-4-(2-méthyl-1-(1-phényléthyl)-1H-imidazo[4,5-b]pyridin-6-yl)isoxazole ;
6-(3,5-diméthylisoxazol-4-yl)-1-(1-phényléthyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
6-(3,5-diméthylisoxazol-4-yl)-N-éthyl-1-(1-phényléthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
4-(1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine ;
1-(cyclopropylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
4-(2-(azétidin-1-yl)-1-benzyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-((5-chlorothiophén-2-yl)méthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
4-(1-benzyl-2-éthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-(cyclopropylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-N-éthyl-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-méthyl-1H-imidazo[4,5-b]pyridin-2-amine ;
N,1-dibenzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-2-méthyl-6-(1-méthyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridine ;
N-(1-benzyl-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazol-4-amine ;
4-(1-benzyl-2-(4-méthylpi pérazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(tétrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(1-méthyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
4-(1-benzyl-6-(1-méthyl-1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine ;
1-benzyl-6-(1-méthyl-1H-pyrazol-5-yl)-N-(tétrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-aminé ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-7-méthyl-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
4-(1-benzyl-2,7-diméthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole;
4-(1-(cyclohexylméthyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-(cyclopentylméthyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-(cyclobutylméthyl)-2-méthyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole;
4-(1-benzyl-2-(pyrrolidin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-(cyclopentylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
1-(cyclobutylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(4-méthoxybenzyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-2-méthyl-6-(1-méthyl-1H-1,2,3-triazol-5-yl)-1H-imidazo[4,5-b]pyridine ;
4-((1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)cyclohexanol ;
4-(1-(cyclopentylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine ;
4-(2-(azétidin-1-yl)-1-(cyclopentylméthyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
4-(1-(cyclobutylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)morpholine ;
4-(2-(azétidin-1-yl)-1-(cyclobutylméthyl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole;
4-(1-benzyl-2-(pipérazin-1-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-benzyl-N-cyclopentyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
3-(((1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-ylJamino)méthyl)benzonitrile ;
(R)-6-(3,5-diméthylisoxazol-4-yl)-1-(1-phényléthyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
(S)-6-(3,5-diméthylisoxazol-4-yl)-1-(1-phényléthyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
4-(1-benzyl-2-(tétrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-(cyclopentylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-N-(tétrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
amine ;
1-(cyclobutylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-N-(tétrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyridin-2-
amine ;
N1-(1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)cyclohexane-1,4-diamine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(oxetan-3-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
6-(3,5-diméthylisoxazol-4-yl)-1-(4-fluorobenzyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one ;
6-(3,5-diméthylisoxazol-4-yl)-1-(4-fluorobenzyl)-N-méthyl-1H-imidazo[4,5-b]pyridin-2-amine ;
1-(4-chlorobenzyl)-6-(3,5-diméthylisoxazol-4-yl)-N-méthyl-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-N-cyclohexyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(1-méthylpipéridin-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;

ou stéréoisomeére, tautomere, sel, ou hydrate de celui-ci.
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Composé selon la revendication 19, sélectionné parmi :

4-(1-benzyl-2-cyclopropyl-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(2-méthoxyéthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(pyridin-4-ylméthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(pyridin-3-ylméthyl)- 1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(pyridin-2-ylméthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
2-((1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)éthanol;
N1-(1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)-N2,N2-diméthyléthane-1,2-
diamine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(2-morpholinoéthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-méthyl-1H-imidazo[4,5-b]pyridine-2-carboxamide ;
1-benzyl-N-(cyclohexylméthyl)-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(3-méthoxypropyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(pyrazin-2-ylméthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-((tétrahydro-2H-pyran-4-yl)méthyl)-1H-imidazo[4,5-b]pyridin-2-
amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(2-(4-méthylpipérazin-1-yl)éthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
4-(1-benzyl-2-(pyridin-3-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;
1-((1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-1H-imidazo[4,5-b]pyridin-2-yl)amino)-2-méthylpropan-2-ol ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(2-(pyrrolidin-1-yl)éthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(2-(pipéridin-1-yl)éthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-(thiazol-2-ylméthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
1-benzyl-6-(3,5-diméthylisoxazol-4-yl)-N-((1-méthylpipéridin-4-yl)méthyl)-1H-imidazo[4,5-b]pyridin-2-amine ;
4-(1-benzyl-2-(pyridin-4-yloxy)-1H-imidazo[4,5-b]pyridin-6-yl)-3,5-diméthylisoxazole ;

ou stéréoisomeére, tautomere, sel, ou hydrate de celui-ci.

Composition pharmaceutique comprenant le composé selon I'une quelconque des revendications 1 a 23 ou un
stéréoisomere, tautomere, sel pharmaceutiquement acceptable, ou hydrate de celui-ci, et un support pharmaceu-
tiguement acceptable.

Composé selon I'une quelconque des revendications 1 a 23 ou stéréoisomeére, tautomere, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, destiné a un usage thérapeutique.

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de :

(a) traitement d’une affection auto-immune ; ou
(b) traitement d’une affection inflammatoire.

Composé ou composition destiné(e) a une utilisation selon larevendication 26, dans lequel ou dans laquelle I'affection
auto-immune ou inflammatoire est associée a des protéines BET et est sélectionnée parmi une encéphalomyélite
aigué disséminée, une agammaglobulinémie, une maladie allergique, une spondylarthrite ankylosante, une néphrite
anti-GBM/anti-TBM, un syndrome antiphospholipides, une anémie aplasique auto-immune, une hépatite auto-im-
mune, une pathologie labyrinthique auto-immune, une myocardite auto-immune, une pancréatite auto-immune, une
rétinopathie auto-immune, un purpura thrombocytopénique auto-immun, la maladie de Behget, une pemphigoide
bulleuse, la maladie de Castleman, la maladie cceliaque, le syndrome de Churg-Strauss, la maladie de Crohn, le
syndrome de Cogan, le syndrome des yeux secs, une cryoglobulinémie mixte essentielle, une dermatomyosite, la
maladie de Devic, une encéphalite, une cesophagite a éosinophiles, une fasciite a éosinophiles, un érythéme noueux,
une artérite a cellules géantes, une glomérulonéphrite, un syndrome de Goodpasture, une granulomatose avec
polyangéite (de Wegener), la maladie de Graves, le syndrome de Guillain-Barré, la thyroidite d’Hashimoto, une
anémie hémolytique, le purpura de Schonlein-Henoch, une fibrose pulmonaire idiopathique, une néphropathie IgA,
une myosite a corps d’inclusions, un diabéte de type |, une cystite interstitielle, la maladie de Kawasaki, une vas-
cularite leucocytoclasique, un lichen plan, un lupus (LED), une polyangite microscopique, une sclérose en plaques,
une myasthénie grave, une myosite, une névrite optique, un pemphigus, le syndrome POEMS, une polyartérite
noueuse, une cirrhose biliaire primitive, un psoriasis, une arthrite psoriasique, une pyodermie phadégénique, une
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polychondrite récidivante, une polyarthrite rhumatoide, une sarcoidose, une sclérodermie, le syndrome de Sjogren,
I'artérite de Takayasu, une myélite transverse, une colite ulcéreuse, une uvéite et un vitiligo.

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de traitement d’'une affection inflammatoire aigué ou chronique, non auto-immune,
caractérisée par une dysrégulation d’IL-6 et/ou IL-17.

Composé ou composition destiné(e) a une utilisation selon larevendication 28, dans lequel ou dans laquelle I'affection
inflammatoire aigué ou chronique non-auto-immune est sélectionnée parmi une sinusite, une pneumonite, une
ostéomyeélite, une gastrite, une entérite, une gingivite, une appendicite, un syndrome du célon irritable, un rejet de
greffe tissulaire, une bronchopneumopathie chronique obstructive (BPCO), un choc septique, une arthrose, une
goutte aigué, une lésion pulmonaire aigué, une insuffisance rénale aigué, des brdlures, une réaction d’Herxheimer
et un syndrome de réponse inflammatoire systémique (SRIS) associé a des infections virales.

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de traitement de la polyarthrite rhumatoide (PR) ou de la sclérose en plaques (SEP).

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de traitement d’un cancer.

Composé ou composition destiné(e) a une utilisation selon la revendication 31, le cancer étantt sélectionné parmi
une leucémie chronique lymphoide, un myélome multiple, un lymphome folliculaire, un lymphome diffus a grandes
cellules B avec un phénotype de type centre germinatif, un lymphome de Burkitt, un lymphome de Hodgkin, un
lymphome folliculaire, un lymphome a grandes cellules anaplasiques activées, un neuroblastome, une tumeur
neuroectodermique primitive, un rhabdomyosarcome, un cancer de la prostate, un cancer du sein, un carcinome
de la ligne médiane NUT (NMC), une leucémie myéloide aigué (LMA), une leucémie aigué lymphoblastique a
cellules B (LAL-B), un lymphome de Burkitt, un lymphome a cellules B, un mélanome, une leucémie de lignée mixte,
un myélome multiple, une leucémie promyélocytaire (LPM), un lymphome non hodgkinien, un neuroblastome, un
médulloblastome, un carcinome pulmonaire (CPNPC, CPPC), et un carcinome du célon.

Composé ou composition destiné(e) a une utilisation selon larevendication 31, dans lequel ou danslaquelle le cancer

(a) est associé a une surexpression, une translocation, une amplification, ou un réarrangement d’'une oncopro-
téine de la famille myc qui est sensible a I'inhibition des protéines BET;

(b) est associé a une surexpression, une translocation, une amplification, ou un réarrangement de protéines
BET ;

(c) dépend de protéines pTEFb (Cdk9/cycline T) et BET pour réguler les oncogénes ;

(d) est associé a une régulation positive de génes CDK6, Bcl2, TYRO3, MYB, et hTERT sensibles aux protéines
BET ; et/ou

(e) est sensible aux effets de I'inhibition des protéines BET.

Composé ou composition destiné(e) a une utilisation selon la revendication 33, dans lequel ou dans laquelle

(a) le cancer associé a une surexpression, une translocation, une amplification, ou un réarrangement d’'une
oncoprotéine de la famille myc qui est sensible a l'inhibition des protéines BET est sélectionné parmi une
leucémie lymphocytaire aigué B, un lymphome de Burkitt, un lymphome diffus a grandes cellules, un myélome
multiple, une leucémie a plasmocytes primitive, un carcinoide pulmonaire atypique, un cancer de la vessie, un
cancer du sein, un cancer du col de 'utérus, un cancer du célon, un cancer de I'estomac, un glioblastome, un
carcinome hépatocellulaire, un carcinome neuroendocrinien a grandes cellules, un médulloblastome, un mé-
lanome nodulaire, un mélanome a diffusion superficielle, un neuroblastome, un carcinome épidermoide ceso-
phagien, un ostéosarcome, un cancer de l'ovaire, un cancer de la prostate, un carcinome rénal a cellules claires,
un rétinoblastome, un rhabdomyosarcome et un carcinome pulmonaire a petites cellules ;

(b) le cancer associé a une surexpression, une translocation, une amplification, ou un réarrangement de pro-
téines BET est sélectionné parmi un carcinome de la ligne médiane NUT, un lymphome a cellules B, un cancer
du poumon non a petites cellules, un cancer de I'cesophage, un carcinome épidermoide des voies aérodigestives

195



10

15

20

25

30

35

40

45

50

55

35.

36.

37.

38.

EP 3 010 503 B1

supérieures et un cancer du célon ;

(c) le cancer quidépend de protéines pTEFb (Cdk9/cycline T) et BET pour réguler les oncogénes est sélectionné
parmi une leucémie lymphocytaire chronique et un myélome multiple, un lymphome folliculaire, un lymphome
diffus a grandes cellules B avec un phénotype de type centre germinatif, un lymphome de Burkitt, un lymphome
de Hodgkin, des lymphomes folliculaires et un lymphome a grandes cellules anaplasiques activées, un neuro-
blastome et une tumeur neuroectodermique primitive, un rhabdomyosarcome, un cancer de la prostate et un
cancer du sein ;

(d) le cancer associé a une régulation positive de genes CDK®6, Bcl2, TYRO3, MYB, et hTERT sensibles aux
protéines BET est sélectionné parmi un cancer du pancréas, un cancer du sein, un cancer du colon, un glio-
blastome, un carcinome adénoide kystique, une leucémie prolymphocytaire a cellules T, un gliome malin, un
cancer de la vessie, un médulloblastome, un cancer de la thyroide, un mélanome, un myélome multiple, un
adénocarcinome de Barrett, un hépatome, un cancer de la prostate, une leucémie promyélocytaire, une leucémie
lymphocytaire chronique, un lymphome a cellules du manteau, un lymphome diffus a grandes cellules B, un
cancer du poumon a petites cellules et un carcinome rénal ; et/ou

(e) le cancer qui est sensible aux effets de I'inhibition des protéines BET est sélectionné parmi un carcinome
de la ligne médiane NUT (NMC), une leucémie myéloide aigué (LMA), une leucémie aigué lymphoblastique a
cellules B (LAL-B), un lymphome de Burkitt, un lymphome a cellules B, un mélanome, une leucémie de lignée
mixte, un myélome multiple, une leucémie promyélocytaire (LPM), un lymphome non hodgkinien, un neuro-
blastome, un médulloblastome, un carcinome pulmonaire (CPNPC, CPPC), et un carcinome du cdlon.

Composé ou composition destiné(e) a une utilisation selon 'une quelconque des revendications 25 a 34, le procédé
comprenant I'administration du composé ou de la composition pharmaceutique en combinaison avec d’autres thé-
rapies, agents chimiothérapeutiques ou agents antiprolifératifs.

Composé ou composition destiné(e) a une utilisation selon la revendication 35, dans lequel ou dans laquelle 'autre
agent thérapeutique est sélectionné parmi ABT-737, I'azacitidine (Vidaza), AZD1152 (barasertib), AZD2281 (ola-
parib), AZD6244 (selumetinib), BEZ235, le sulfate de bléomycine, le bortézomib (Velcade), le busulfan (Myleran),
la camptothécine, le cisplatine, le cyclophosphamide (Clafen), CYT387, la cytarabine (Ara-C), la dacarbazine, DAPT
(GSI-IX), la décitabine, la dexaméthasone, la doxorubicine (Adriamycin), I'étoposide, I'évérolimus (RAD001), le
flavopiridol (Alvocidib), le ganetespib (STA-9090), le géfitinib (Iressa), I'idarubicine, I'ifosfamide (Mitoxana), IFNa2a
(Roferon A), le melphalan (Alkeran), le méthazolastone (témozolomide), la metformine, le mitoxantrone (Novantro-
ne), le paclitaxel, la phenformine, PKC412 (Midostaurin), PLX4032 (vemurafénib), le pomalidomide (CC-4047), la
prednisone (Deltasone), la rapamycine, le Revlimid (Iénalidomide), le ruxolitinib (INCB018424), le sorafénib (Nexa-
var), SU11248 (sunitinib), SU11274, la vinblastine, la vincristine (Oncovin), la vinorelbine (Navelbine), le vorinostat
(SAHA) et WP1130 (Degrasyn).

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de traitement d’une affection proliférative ou fibrotique bénigne, sélectionnée dans le
groupe constitué de tumeurs bénignes des tissus mous, de tumeurs osseuses, de tumeurs cérébrales et spinales,
de tumeurs de la paupiére et de I'orbite, d’'un granulome, d’un lipome, d’'un méningiome, d’'une néoplasie endocri-
nienne multiple, de polypes nasaux, de tumeurs de I'hypophyse, d’un prolactinome, d’'une pseudotumeur cérébrale,
dekératoses séborrhéiques, de polypes de I'estomac, de nodules thyroidiens, de néoplasmes kystiques du pancréas,
d’hémangiomes, de nodules, de polypes et de kystes des cordes vocales, de la maladie de Castelman, d’'une
maladie pilonidale chronique, d’un dermatofibrome, d’un kyste pilaire, d’'un granulome pyogénique, d’un syndrome
de polyposejuvénile, d'une fibrose pulmonaire idiopathique, d’'une fibrose rénale, d’'un rétrécissement postopératoire,
de la formation de chéloides, d’une sclérodermie, et d’'une fibrose cardiaque.

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement
acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de traitement

(a) d’'une maladie ou d’une affection sélectionnée parmi une maladie cardiovasculaire, une dyslipidémie, une
athérosclérose, une hypercholestérolémie, un syndrome métabolique, ou la maladie d’Alzheimer ;

(b) d’'une maladie ou d’une affection métabolique ;

(c) d’'un cancer associé a un virus ;

(d) du VIH ; et/ou

(e) d’'une affection neurologique.

196



10

15

20

25

30

35

40

45

50

55

EP 3 010 503 B1

39. Composé ou composition destiné(e) a une utilisation selon la revendication 38, dans lequel ou dans laquelle

(a) la maladie ou l'affection métabolique est sélectionnée parmi une inflammation associée a I'obésité, un
diabéte de type Il, et une insulinorésistance ;

(b) le virus est sélectionné parmile virus d’Epstein-Barr (VEB), le virus de I'hépatite B (VHB), le virus de I'hépatite
C (VHC), le virus associé au sarcome de Kaposi (KSHV), le virus du papillome humain (VPH), le polyomavirus
des cellules de Merkel, et le cytomégalovirus humain (CMV) ; et/ou

(c)lamaladie ou I'affection neurologique est sélectionnée parmi la maladie d’Alzheimer, la maladie de Parkinson,
la maladie de Huntington, un trouble bipolaire, la schizophrénie, le syndrome de Rubinstein-Taybi, et I'épilepsie.

40. Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomeére, tautomeére, sel pharmaceutiquement

41.

acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de traitement d’une infection par le VIH, ledit composé ou ladite composition étant
administré(e) en combinaison avec un traitement antirétroviral.

Composé selon I'une quelconque des revendications 1 a 23, ou stéréoisomére, tautomeére, sel pharmaceutiquement

acceptable, ou hydrate de celui-ci, ou composition pharmaceutique selon la revendication 24, destiné(e) a une
utilisation dans une méthode de contraception masculine.
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