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Description

Field of the Invention

[0001] The present invention relates to a novel benzisoxazole sulfonamide derivative, which acts as Lysine Acetyl
Transferase (KAT) inhibitor of the MYST family and is useful in the treatment of abnormal cell growth, such as cancer, in
patients. The presentinvention also relates to pharmaceutical compositions containing the compound and to the use of the
compound and compositions in the treatment of abnormal cell growth in patients.

Background of the Invention

[0002] The MYST family is the largest family of KATs and is named after the founding members in yeast and mammals:
MOZ, Ybf2/Sas3, Sas2 and TIP60 (Dekker 2014). MYST proteins mediate many biological functions including gene
regulation, DNA repair, cell-cycle regulation and development (Avvakumov2007; Voss 2009). The KAT proteins of the
MYST family play key roles in post-translational modification of histones and thus have a profound effect on chromatin
structure in the eukaryotic nucleus (Avvakumov 2007). The family currently comprises five mammalian KATs: TIP60
(KAT5; HTATIP; MIM 601409), MOZ (KAT6A; MIM 601408; MYST3), MORF (KAT6b; QKF; MYST4), HBO (KAT7; HBO1;
MYST2) and MOF (KAT8; MYST1) (Voss 2009). These five members of the MYST family are present in humans and
malfunction of MYST proteins is known to be associated with cancer (Avvakumov 2007). The most frequently used
names for members of the MYST family are:

Common name MYST name Systematic name
MOF MYST1 KATS8
HBO MYST2 KAT7
MOZ MYST3 KAT6A
MORF MYST4 KAT6B
TIP60 KAT5

MYST functional domains

[0003] MYST proteins function in multisubunit protein complexes including adaptors such as ING proteins that mediate
DNA binding (Avvakumov 2007). For instance, TIP60 is affiliated to the NuA4 multiprotein complex (which embraces more
than 16 members) (Zhang 2017). However, there have also been some reports of a helix-turn-helix DNA-binding motif
within the structure of the MOZ protein itself (Holbert 2007), which suggests the capacity to bind directly to DNA.
[0004] The acetyltransferase activity of MYST proteins is effected by the MYST domain (the catalytic domain). The
MYST domain contains an acetyl-coenzyme A binding motif, which is structurally conserved with other HATs, and an
unusual C,HC-type zinc finger (Voss 2009). The highly conserved MYST domain, including the acetyl-CoA binding motif
and zinc finger, is considered to be the defining feature of this family of enzymes (Avvakumov 2007).

Role of MYST proteins

[0005] Acetylation of histone residues is generally associated with transcriptional activation. However, in some
instances, transcriptional repression has also been attributed to MYST proteins (Voss 2009). The individual members
of the MYST family are known to participate in a broad range of important biochemical interactions:

HBO1 positively regulates initiation of DNA replication (Avvakumov2007; Aggarwal 2004; Doyon 2006; lizuka 2006) via
acetylation of histone substrates, which presumably leads to a more accessible chromatin conformation (Avvakumov
2007, lizuka 2006). HBO1 is also known to play a role in the pathogenesis of breast cancer by promoting an enrichment of
cancer stem-like cells (Duong 2013) and by destabilising the estrogen receptor o (ERa) through ubiquinitiation, which
proceeds via the histone-acetylating activity of HBO1 (lizuka 2013). HBO1 has also been implicated in Acute myeloid
leukemia (AML) (Shi 2015).

[0006] TIP60 (KAT5) is the most studied member of the MYST family. TIP60 plays an important role not only in the
regulation of transcription but also in the process of DNA damage repair, particularly in DNA double-strand breaks (DSB)
(Gil 2017). TIP60 can acetylate p53, ATM and c-Myc. TIP60 and MOF specifically acetylate lysine 120 (K120) of p53 upon
DNA damage (Avvakumov 2007). TIP60 has also been implicated in being important for regulatory T-cell (Treg) biology.
FOXP3 is the master regulator in the development and function of Tregs and it has been shown that acetylation of FOXP3
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by TIP60 is essential for FOXP3 activity (Li 2007, Xiao 2014). Underscoring this, conditional TIP60 deletion in mice leads to
a scurfy-like fatal autoimmune disease, mimicking a phenotype seen in FOXP3 knock out mice (Xiao 2014). In cancer, Treg
cells can facilitate tumor progression by suppressing adaptive immunity against the tumor.

[0007] MOF ("males absent on the first") was originally identified as one of the components of the dosage compensation
in Drosophila, and was classified as a member of the MYST family based on functional studies and sequence analysis (Su
2016). The human ortholog exhibits significant similarity to drosophila MOF; containing an acetyl-CoA-binding site, a
chromodomain (which binds histones) and a C,HC-type zincfinger (Su 2076). MOF is a key enzyme for acetylating histone
H4K16, and MOF-containing complexes are implicated in various essential cell functions with links to cancer (Su 2016).
Besides the global reduction of histone acetylation, depletion of MOF in mammalian cells can result in abnormal gene
transcription, particularly causing abnormal expression of certain tumor suppressor genes or oncogenes, suggesting a
critical role of MOF in tumorigenesis (Su 2016). For example, KAT activity of MOF has been shown to be required to sustain
MLL-AF9 leukemia and may be important for multiple AML subtypes (Valerio 2017).

[0008] KAT6B (Querkopf)was firstidentified in a mutation screen for genes regulating the balance between proliferation
and differentiation during embryonic development (Thomas 2000). Mice homozygous for the KAT6B mutant allele have
severe defects in cerebral cortex development resulting from a severe reduction in both proliferation and differentiation of
specifically the cortical progenitor population during embryonic development. KAT6EB is required for the maintenance of
the adult neural stem cell population and is part of a system regulating differentiation of stem cells into neurons (Merson
2006). KAT6B is also mutated in rare forms of leukemia (Vizmanos 2003).

[0009] The MOZ locus ranks as the 12th most commonly amplified region across all cancer types (Zack 2013). MOZ is
within the 8p11-p12 amplicon, which is seen at frequencies around 10-15% in various cancers, especially breast and
ovarian (Turner-lvey 2014). MOZ was first identified as a fusion partner of the CREB-binding protein (CBP) during
examination of a specific chromosomal translocation in acute myeloid leukemia (AML) (Avvakumov 2007, Borrow 1996).
MOZ KAT activity is necessary for promoting the expression of MEIS1 and HOXa9, proteins that are typically seen
overexpressed in some lymphomas and leukemias. Increased survival of MOZ*- heterozygote mice in the Eu-Myc
transgenic model of B-cell lymphoma is seen, where loss of a single MOZ allele leads to a biologically relevant reduction in
Meis1 and Hoxa9 levels in pre-B-cells (Sheikh 2015).

[0010] Inhibitors of some MYSTs are known. For example, the following Anacardic acid derivative is reported (Ghizzoni
2012) as inhibiting TIP60 (IC5y = 74puM) and MOF (ICgq = 47uM):

Other known inhibitors include (Zhang 2017):

N

TH1834

compound 206/MG 149
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[0011] Stein et al "Discovery and structure-activity relationships of su Ifonamide ETA-selective antagonists”, J. Med
Chem, 1995, vol 38(8), p1344-1354 discloses structure activity relationships of sulfonamide ET , receptor antagonists.
[0012] WO 2018/102419 (Epizyme Inc, published 7th June 2018)discloses compounds containing a sulfonic group as
KAT inhibitors.

[0013] WO 2019/243491 (CTXT PTY LIMITED, published 26th December2019) discloses compounds which act as
Lysine Acetyl Transferase (KAT) inhibitors of the MYST family.

[0014] In lightofthe established role of KATs in general, and MYSTs in particular, in diseases such as cancer, a need
exists for new inhibitors of these proteins.

Summary of the Invention

[0015] Each of the embodiments below describing the invention envisions within its scope the pharmaceutically
acceptable salts of the compounds of the invention. Accordingly, the phrase "or a pharmaceutically acceptable salt
thereof" is implicit in the description of all compounds described herein.

[0016] This invention relates to a compound which is
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or a pharmaceutically acceptable salt thereof.

[0017] The compound of the invention, or a pharmaceutically acceptable salt thereof, may also be deuterium-labeled.
[0018] This invention relates to a pharmaceutical composition comprising a compound the invention, ora pharmaceu-
tically acceptable salt thereof, and a pharmaceutically acceptable carrier or diluent.

[0019] This invention relates to a pharmaceutical composition comprising a compound of the invention, ora pharma-
ceutically acceptable salt thereof, and a pharmaceutically acceptable carrier or diluent, for treating cancer.

[0020] Thisinvention relatesto a compound of the invention, ora pharmaceutically acceptable salt thereof, for use in the
treatment of cancer in a patient.

[0021] This invention relates to a combination of a compound of the invention, ora pharmaceutically acceptable salt
thereof, with an anti-tumor agent or with radiation therapy, for the treatment of cancer.

[0022] This invention relates to a combination of a compound of the invention, ora pharmaceutically acceptable salt
thereof, with an anti-tumor agent, for the treatment of cancer.

[0023] In one embodimentof the present invention the canceris breast cancer.

[0024] Inoneembodimentofthe presentinventionthe canceris breast cancer, which breast canceris ER positive breast
cancer.

Brief Description of the Drawings

[0025] FIG. 1 shows the PXRD spectrum of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}benzene-1-sulfonamide an hydrous (Form 1).

Detailed Description of the Invention

[0026] The presentinvention may be understood more readily by reference to the following detailed description of the
preferred embodiments of the invention and the Examples included herein. ltis to be understood that the terminology used
herein is for the purpose of describing specificembodiments only and is notintended to be limiting. It is further to be
understood that unless specifically defined herein, the terminology used herein is to be given its traditional meaning as
known in the relevant art.

[0027] The invention described herein suitably may be practiced in the absence of any element(s) not specifically
disclosed herein. Thus, forexample, in each instance herein any of the terms "comprising", "consisting essentially of", and
"consisting of" may be replaced with either of the other two terms.

[0028] For convenience, many chemical moieties and compounds are represented using well known abbreviations,
including but not limited to, Ac (acetyl), AcOH (acetic acid), AIBN (azobisisobutyronitrile), n-BuLi (n-butyllithium), CN
(cyano), CPME (cyclopentyl methyl ether), DCM (dichloromethane or methylene chloride), acetone-dg (deuterated
acetone), CDCl; (deuterated chloroform), DMSO-dg (deuterated dimethylsulfoxide), methanol-d, (deuterated methanol),
D,0O (deuterated water), DIAD (diisopropyl azodicarboxylate), DMAP (N,N-dimethylpyridin-4-amine), DMF (N,N-di-
methylformamide), DMSO (dimethylsulfoxide), dppf (1,1’-bis(diphenylphosphino)ferrocene), dppp (1,3-bis(diphenylpho-
sphino)propane), Et (ethyl), ethyl acetate (EtOAc), EtOH (ethanol), LDA (lithium diisopropyl amide), Me (methyl), MeOH
(methanol), MeCN (acetonitrile), MeOAc (methyl acetate), Ms (methanesulfonyl), MsCl (methanesulfonyl chloride),
MTBE (methyl tert-butyl ether), NADPH (nicotinamide adenine dinucleotide phosphate), N/D (not determined); NaOMe
(sodium methoxide), NaOtPn (sodium tert-pentoxide), Pd(OAc), (palladium(ll) acetate), PdCl,(dppf) or Pd(dppf)Cl, (1,1’-
bis(diphenylphosphino)ferrocene dichloropalladium (Il)), Pd(PPhs), (tetrakis(triphenylphosphine)palladium(O)), Pet.
Ether (petroleum ether), Ph (phenyl), 2-PrOH (isopropanol, 2-propanyl), -Bu (tert-butyl), TBAF (tetra-n-butylammonium-
fluoride), TBS (tert-butyldimethylsilyl), TMG (tetramethylguanidine), TBSCI (tert-butyldimethylsilyl chloride), TEA (triethy-
lamine), TFA (trifluoroaceticacid), THF (tetrahydrofuran), TMEDA (tetramethylethylenediamine), and X-Phos (2-dicyclo-
hexylphosphino-2’,4’,6'-triisopropylbiphenyl).

[0029] In addition, TLC refers to thin layerchromatography, HPLC refers to high-performance liquid chromatography,
LCMS refers to liquid chromatography-mass spectrometry, and SFC (supercritical fluid chromatography).



10

15

20

25

30

35

40

45

50

55

EP 3 986 890 B9

[0030] Other abbreviations: rt or Rt(retention time), min (minute or minutes), h (houror hours), RT (room temperature),
aq. (aqueous), satd. (saturated), eq or eq. (equivalent(s)).

[0031] The term "treating”, as used herein, unless otherwise indicated, means reversing, alleviating, inhibiting the
progress of, or preventing the disease, disorder or condition to which such term applies, or one or more symptoms of such
disease, disorder or condition. The term "treatment", as used herein, unless otherwise indicated, refers to the act of
treating as "treating" is defined immediately above.

[0032] The term "combination", as used herein, unless otherwise indicated, means a fixed-dose combination or a
combination of agents that is administered intermittently, concurrently or sequentially, according to the same or different
route of administration . As used herein, an "effective" amountrefers to an amountof a substance, agent, compound, or
composition that is of sufficient quantity to result in a decrease in severity of disease symptoms, an increase in frequency
and duration of disease symptom-free periods, or a prevention of impairment or disability due to the disease affliction
-either as a single dose or according to a multiple dose regimen, alone or in combination with other agents or substances.
One of ordinary skill in the art would be able to determine such amounts based on such factors as the patient’s size, the
severity of the patient’'s symptoms, and the particular combination, composition or route of administration selected. The
patient or subject may be a human or non-human mammal in need of treatment. In one embodiment, the patientis human.
[0033] Unless indicated otherwise, all references herein to the inventive compounds include references to salts,
solvates, hydrates and complexes thereof, and to solvates, hydrates and complexes of salts thereof, including poly-
morphs, stereoisomers, and isotopically labelled versions thereof.

[0034] Embodiments disclosed herein include isotopically-labeled compounds, which are identical to those recited
buffer the fact that one or more atoms are replaced by an atom having an atomic mass or mass numberdifferentfromthe
atomic mass or mass number usually found in nature. Examples of isotopes that can be incorporated into compounds of
the embodiments disclosed herein include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine
and chlorine, such as, but not limited to, 2H, 3H, 13C, 14C, 15N, 180, 170, 31P, 32p, 353, 18F, and 36ClI, respectively. In one
embodiment, the isotope incorporated into compounds of the invention is 2H. Compounds described herein and
pharmaceutically acceptable salts of said compounds which contain the aforementioned isotopes and/or other isotopes
of other atoms are within the scope of the present embodiments. Certain isotopically-labeled compounds of the
embodiments disclosed herein, for example, those into which radioactive isotopes such as 3H and 14C are incorporated,
are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C, isotopes are
particularly preferred for their ease of preparation and detectability. Further, substitution with heavier isotopes such as
deuterium, i.e., 2H, can afford certain therapeutic advantages resulting from greater metabolic stability, for example,
increased in vivo half-life or reduced dosage requirements and, hence, may be preferred in some circumstances.
Isotopically-labeled compounds of embodiments disclosed herein can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the Examples below, by substituting a readily available isotopically-
labeled reagent for a non-isotopically-labeled reagent. In one embodiment, the compounds are deuterium-labeled.
[0035] Some embodiments relate to the pharmaceutically acceptable salts of the compounds described herein. The
compounds described herein 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 described herein are those that form non-toxic acid addition salts, e.g., salts containing pharmacologically
acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid
phosphate, isonicotinate, acetate, lactate, salicylate, citrate, acid citrate, tartrate, pantothenate, bitartrate, ascorbate,
succinate, maleate, gentisinate, fumarate, gluconate, glucuronate, saccharate, formate, benzoate, glutamate, metha-
nesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1,1’-methylene-bis-(2-hydro-
xy-3-naphthoate)]salts. The compounds described herein that include a basic moiety, such as an amino group, may form
pharmaceutically acceptable salts with various amino acids, in addition to the acids mentioned above.

[0036] Hemisalts of acids and bases may also be formed, for example, hemisulphate and hemicalcium salts.

[0037] For areview on suitable salts, see Handbook of Pharmaceutical Salts: Properties, Selection, and Use by Stahl
and Wermuth (Wiley-VCH, 2002). Methods for making pharmaceutically acceptable salts of compounds described herein
are known to one of skill in the art.

[0038] Theterm"solvate"is used herein to describe a molecular complex comprising a compound described herein and
one or more pharmaceutically acceptable solvent molecules, for example, ethanol.

[0039] The compounds described herein may also exist in unsolvated and solvated forms. Accordingly, some
embodiments relate to the hydrates and solvates of the compounds described herein. When the solvent or water is
tightly bound, the complex will have a well-defined stoichiometry independent of humidity. When, however, the solvent or
water is weakly bound, as in channel solvates and hygroscopic compounds, the water/solvent content will be dependent
on humidity and drying conditions. In such cases, non-stoichiometry will be the norm. The term 'solvate’ is used herein to
describe a molecular complex comprising the compound of the invention and one or more pharmaceutically acceptable
solvent molecules, for example, ethanol. The term ’hydrate’ is employed when the solvent is water. Pharmaceutically
acceptable solvates in accordance with the invention include hydrates and solvates wherein the solvent of crystallization
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may be isotopically substituted, e.g. D,O, dg-acetone, de-DMSO.

[0040] Complexes such as clathrates, drug-host inclusion complexes wherein, in contrast to the aforementioned
solvates, the drug and host are present in stoichiometric or non-stoichiometric amounts may also exist. Complexes of the
drug containing two or more organic and/or inorganic components which may be in stoichiometric or non-stoichiometric
amounts may also exist. The resulting complexes may be ionized, partially ionized, or non-ionized. For a review of such
complexes, see J Pharm Sci, 64 (8), 1269-1288 by Haleblian (August 1975).

[0041] Disclosed are prodrugs of the compounds provided herein. Thus, certain derivatives of compounds of the
invention which may have little or no pharmacological activity themselves can, when administered to a patient, be
converted into the inventive compounds, for example, by hydrolytic cleavage. Such derivatives are referred to as
‘prodrugs. Further information on the use of prodrugs may be found in 'Pro-drugs as Novel Delivery Systems, Vol. 14,
ACS Symposium Series (T Higuchi and W Stella) and 'Bioreversible Carriers in Drug Design’, Pergamon Press, 1987 (ed.
E B Roche, American Pharmaceutical Association).

[0042] Prodrugs can, for example, be produced by replacing appropriate functionalities present in the inventive
compounds with certain moieties known to those skilled in the art as 'pro-moieties’ as described, for example, in "Design
of Prodrugs" by H Bundgaard (Elsevier, 1985).

[0043] Some non-limiting examples of prodrugs include:

(i) where the compound contains a carboxylic acid functionality (-COOH), an ester thereof, for example, replacement
of the hydrogen with (C,-Cg)alkyl;

(i) where the compound contains an alcohol functionality (-OH), an ether thereof, for example, replacement of the
hydrogen with (C,-Cg)alkanoyloxymethyl, or with a phosphate ether group; and

(iif) where the compound contains a primary or secondary amino functionality (-NH, or -NHR where R = H), an amide
thereof, for example, replacement of one or both hydrogens with a suitably metabolically labile group, such as an
amide, carbamate, urea, phosphonate, sulfonate, etc.

[0044] Further examples of replacement groups in accordance with the foregoing examples and examples of other
prodrug types may be found in the aforementioned references. Finally, certain inventive compounds may themselves act
as prodrugs of other of the inventive compounds.

[0045] Metabolites of compounds of the invention, i.e., compounds formed in vivo upon administration of the drug may
also exist.

[0046] Compounds described herein containing one or more asymmetric carbon atoms can exist as two or more
stereoisomers. Where a compound described herein contains an alkenyl or alkenylene group, geometric cis/trans (or Z/E)
isomers are possible. Where structural isomers are interconvertible via a low energy barrier, tautomeric isomerism
('tautomerism’) can occur. This can take the form of proton tautomerism in compounds described herein containing, for
example, an imino, keto, or oxime group, or so-called valence tautomerism in compounds which contain an aromatic
moiety. A single compound may exhibit more than one type of isomerism.

[0047] The compounds ofthe embodiments described hereininclude all stereoisomers (e.g., cis and transisomers) and
all optical isomers of compounds described herein (e.g., R and S enantiomers), as well as racemic, diastereomeric and
other mixtures of such isomers. While all stereoisomers are encompassed within the scope of our claims, one skilled in the
art will recognize that particular sterecisomers may be preferred.

[0048] Insomeembodiments, the compounds described herein can existin several tautomeric forms, including the enol
and imine form, and the keto and enamine form and geometricisomers and mixtures thereof. All such tautomeric forms are
included within the scope of the present embodiments. Tautomers exist as mixtures of a tautomeric set in solution. In solid
form, usually one tautomer predominates. Even though one tautomer may be described, the presentembodiments include
all tautomers of the present compounds.

[0049] The present embodiments also include atropisomers of the compounds described herein. Atropisomers refer to
compounds that can be separated into rotationally restricted isomers.

[0050] Included within the scope of the present embodiments are all stereoisomers, geometric isomers and tautomeric
forms of the compounds described herein, including compounds exhibiting more than one type ofisomerism, and mixtures
of one or more thereof.

[0051] Cis/trans isomers may be separated by conventional techniques well known to those skilled in the art, for
example, chromatography and fractional crystallisation.

[0052] Conventional techniques for the preparation/isolation of individual enantiomers include chiral synthesis from a
suitable optically pure precursor or resolution of the racemate (or the racemate of a salt or derivative) using, for example,
chiral high performance liquid chromatography (HPLC) or SFC.

[0053] Alternatively, the racemate (oraracemic precursor) may be reacted with a suitable optically active compound, for
example, an alcohol, or, in the case where a compound described herein contains an acidic or basic moiety, a base or acid
such as 1-phenylethylamine or tartaric acid. The resulting diastereomeric mixture may be separated by chromatography
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and/or fractional crystallization and one or both of the diastereocisomers converted to the corresponding pure enantio-
mer(s) by means well known to a skilled person.

[0054] "Abnormal cell growth" or "cancer" as used herein, unless otherwise indicated, refers to cell growth that is
independent of normal regulatory mechanisms (e.g., loss of contact inhibition). This includes the abnormal growth of: (1)
tumor cells (tumors) that proliferate by expressing a mutated tyrosine kinase or overexpression of a receptor tyrosine
kinase; (2) benign and malignant cells of other proliferative diseases in which aberrant tyrosine kinase activation occurs;
(3) any tumors that proliferate by receptor tyrosine kinases; (4) any tumors that proliferate by aberrant serine/threonine
kinase activation; (5) benign and malignant cells of other proliferative diseases in which aberrant serine/threonine kinase
activation occurs; (6) any tumors that proliferate by aberrant signaling, metabolic, epigenetic and transcriptional
mechanism; and (7) benign and malignant cells of other proliferative diseases in which aberrant signaling, metabolic,
epigenetic and transcriptional mechanism.

[0055] For convenience, certain well-known abbreviations, may be used herein, including: estrogen receptor positive
(ER+), human epidermal growth factor receptor 2 negative (HER2-), non-small cell lung cancer(NSCLC)and castration
resistant prostate cancer(CRPC).

[0056] Further embodiments relate to a compound for use in treating abnormal cell growth in a patient. Additional
embodiments relate to the treatment of abnormal cell growth in a patient comprising administering to the patient an
amountof a compound described herein that is effective in treating abnormal cell growth.

[0057] In other embodiments, the abnormal cell growth is cancer.

[0058] In some embodiments, the cancer is selected from the group consisting of lung cancer, mesothelioma, bone
cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, hepatic carcinoma, colon cancer, breast cancer,
uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the
vagina, carcinoma of the vulva, Hodgkin’s disease, cancerof the esophagus, cancerof the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancerof the parathyroid gland, cancerof the adrenal gland, sarcoma of soft
tissue, cancer of the urethra, cancer of the penis, prostate cancer, hematology malignancy, chronic or acute leukemia,
lymphocytic lymphomas, cancerof the bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal
pelvis, neoplasms of the central nervous system (CNS), primary CNS lymphoma, spinal axis tumors, glioblastoma, brain
stem glioma, pituitary adenoma, or a combination of two or more of the foregoing cancers.

[0059] Additional embodiments relate to a compound for use in treating solid tumors in a patient. Some embodiments
relate to the treatment of solid tumors in a patient comprising administering to the patient an amountof a compound
described herein that is effective in treating the solid tumor.

[0060] In one embodiment, the solid tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian,
melanoma, endocrine, uterine, testicular, or bladder.

[0061] In one embodiment, the solid tumor is breast, lung, prostate, pancreatic, or ovarian.

[0062] In one embodiment, the cancer is breast cancer.

[0063] In one embodiment, the breast cancer is ER+ breast cancer.

[0064] In one embodiment, the breast cancer is ER+ HER2- breast cancer.

[0065] In one embodiment, the breast cancer is locally advanced or metastatic ER+ HER2-breast cancer.

[0066] In one embodiment, the lung cancer is non-small cell lung cancer.

[0067] In one embodiment, the lung cancer is locally advanced or metastatic non-small cell lung cancer.

[0068] In one embodiment, the prostate canceris castration resistant prostate cancer.

[0069] In one embodiment, the prostate canceris locally advanced or metastatic castration resistant prostate cancer.
[0070] Additional embodiments relate to a compound for use in treating hematologic tumors in a patient. Some
embodiments relate to the treatment of hematologic tumors in a patient comprising administering to the patientan
amountof a compound described herein that is effective in treating the hematologic tumor.

[0071] In one embodiment, the hematologic tumor is leukemia, lymphoma or multiple myeloma.

[0072] In one embodiment, the hematologic tumor is leukemia or lymphoma.

[0073] Additional embodiments relate to a compound for use in treating cancer in a patient comprising administering to
the patient an amountof a compound described herein that is effective in treating cancer.

[0074] Inone embodiment, the cancer is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, melanoma,
endocrine, uterine, testicular, bladder, or hematologic.

[0075] In one embodiment, the cancer is breast, lung, prostate, pancreatic, ovarian, or hematologic.

[0076] In one embodiment, the cancer is breast, lung, prostate, pancreatic, or ovarian.

[0077] In one embodiment, the cancer is breast cancer.

[0078] In one embodiment, the breast cancer is ER+ breast cancer.

[0079] In one embodiment, the breast cancer is ER+ HER2- breast cancer.

[0080] In one embodiment, the breast cancer is locally advanced or metastatic ER+ HER2-breast cancer.

[0081] In one embodiment, the lung cancer is non-small cell lung cancer.
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[0082] In one embodiment, the lung cancer is locally advanced or metastatic non-small cell lung cancer.

[0083] In one embodiment, the prostate cancer is castration resistant prostate cancer.

[0084] In one embodiment, the prostate cancer is locally advanced or metastatic castration resistant prostate cancer.
[0085] In one embodiment, the canceris hematologic.

[0086] In one embodiment, the hematologic tumor is leukemia or lymphoma.

[0087] Further embodiments relate to a compound for use in treating cancer in a patient which comprises administering
to the patient an amount of a compound described herein that is effective in treating cancerin combination with an anti-
tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating
antibiotics, growth factor inhibitors, radiation, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response
modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens.

[0088] More embodiments relate to pharmaceutical compositions for treating cancer in a patient comprising an
amountof a compound described herein that is effective in treating cancer, and a pharmaceutically acceptable carrier.
[0089] Additional embodiments relate to a compou nd for use in treating cancer in a patient, and in particular a human,
comprising administering to the patient an amountof a compound described herein, or a pharmaceutically acceptable salt,
solvate, or hydrate thereof, thatis effective in treating cancer. In one embodiment, the cancer, includes, but is notlimited to,
lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular melanoma,
uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer,
uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the
vagina, carcinoma of the vulva, Hodgkin’s Disease, cancer of the esophagus, cancerof the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancerof the parathyroid gland, cancerof the adrenal gland, sarcoma of soft
tissue, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, lymphocytic lymphomas,
cancer of the bladder, cancerof the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the
central nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a
combination of one or more of the foregoing cancers. One embodiment comprises administering to a patientan amountofa
compound described herein that is effective in treating said cancersolid tumor. In one preferred embodiment the solid
tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), endocrine, uterine, testicular,
and bladder cancer.

[0090] In another embodiment, said cancer is a benign proliferative disease, including, but not limited to, psoriasis,
benign prostatic hypertrophy or restenosis.

[0091] Someembodimentsrelate to a compound for use in treating cancer in a patient which comprises administering to
said patient an amountof a compound described herein, or a pharmaceutically acceptable salt, solvate, or hydrate thereof
thereof, that is effective in treating cancerin combination with an anti-tumor agent selected from the group consisting of
mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
enzymes, topoisomerase inhibitors, biological response modifiers, antibodies, cytotoxics, anti-hormones, and anti-
androgens.

[0092] Additionalembodiments relate to a pharmaceutical composition for treating cancerin a patient, andin particulara
human, comprising an amountof a compound described herein, or a pharmaceutically acceptable salt, solvate, or hydrate
thereof, that is effective in treating cancer, and a pharmaceutically acceptable carrier. In one embodiment of said
composition, the cancer, includes, but not limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer
of the head or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal
region, stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin’s Disease, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the
parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS lymphoma, spinal
axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or more of the foregoing cancers. In another
embodiment of said pharmaceutical composition, said abnormal cell growth is a benign proliferative disease, including, but
not limited to, psoriasis, benign prostatic hypertrophy or restinosis.

[0093] Furtherembodiments relate to a compound for use in treating cancer in a patient which comprises administering
to said patient an amountof a compound described herein, or a pharmaceutically acceptable salt, solvate, or hydrate
thereof, that is effective in treating cancerin combination with anotheranti-tumoragentselected from the group consisting of
mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
enzymes, topoisomerase inhibitors, biological response modifiers, antibodies, cytotoxics, anti-hormones, and anti-
androgens. Some embodiments contemplate a pharmaceutical composition for treating abnormal cell growth wherein
the composition includes a compound described herein, or a pharmaceutically acceptable salt, solvate, or hydrate thereof,
thatis effective in treating abnormal cell growth, and another anti-tumor agent selected from the group consisting of mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
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enzymes, topoisomerase inhibitors, biological response modifiers, antibodies, cytotoxics, anti-hormones, and anti-
androgens.

[0094] Yet more embodiments relate to a compound for use in treating a disorder associated with angiogenesis in a
patient, including a human, comprising administering to said patient an amountof a compound described herein, as
defined above, or a pharmaceutically acceptable salt, solvate, or hydrate thereof, thatis effective in treating said disorderin
combination with one or more anti-tumor agents listed above. Such disorders include cancerous tumors such as
melanoma; oculardisorders such as age-related macular degeneration, presumed ocular histoplasmosis syndrome,
and retinal neovascularization from proliferative diabetic retinopathy; rheumatoid arthritis; bone loss disorders such as
osteoporosis, Paget's disease, humoral hypercalcemia of malignancy, hypercalcemia from tumors metastatic to bone,
and osteoporosis induced by glucocorticoid treatment; coronary restenosis; and certain microbial infections including
those associated with microbial pathogens selected from adenovirus, hantaviruses, Borrelia burgdorferi, Yersinia spp.,
Bordetella pertussis, and group A Streptococcus.

[0095] Someembodiments relate toacompound forusein (andtoapharmaceutical composition for) treating cancerina
patientwhich comprise an amountof a compound described herein, or a pharmaceutically acceptable salt, solvate, or
hydrate thereof, in combination with an amountof one or more substances selected from anti-angiogenesis agents, signal
transduction inhibitors (e.g., inhibiting the means by which regulatory molecules that govern the fundamental processes of
cell growth, differentiation, and survival communicated within the cell), and antiproliferative agents, which amounts are
together effective in treating said abnormal cell growth.

[0096] Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors, MMP-9 (matrix-metallopro-
tienase 9) inhibitors, and COX-II (cyclooxygenase Il) inhibitors, can be used in conjunction with a compound described
herein in the methods and pharmaceutical compositions described herein.

[0097] Tyrosine kinase inhibitors can also be combined with a compound described herein.

[0098] VEGF inhibitors, for example, sutent and axitinib, can also be combined with a compound described herein.
[0099] ErbB2 receptorinhibitors may be administered in combination with a compound described herein. Various other
compounds, such as styrene derivatives, have also been shown to possess tyrosine kinase inhibitory properties, and
some of tyrosine kinase inhibitors have been identified as erbB2 receptor inhibitors.

[0100] Epidermal growth factor receptor (EGFR) inhibitors may be administered in combination with a compound of the
present invention.

[0101] PI3Kinhibitors, such as PI3K alpha or PI3K beta inhibitors, may be administered in combination with a compound
of the present invention.

[0102] Mammalian target of rapamycin (mTOR) inhibitors may be administered in combination with a compound of the
present invention.

[0103] c-Met inhibitors may be administered in combination with a compound of the present invention.

[0104] CDK inhibitors may be administered in combination with a compound of the present invention.

[0105] MEK inhibitors may be administered in combination with a compound of the present invention.

[0106] PARP inhibitors may be administered in combination with a compound of the present invention.

[0107] JAK inhibitors may be administered in combination with a compound of the present invention.

[0108] Anantagonist of a Programmed Death 1 protein (PD-1) may be administered in combination with a compound of
the present invention.

[0109] Anantagonist of Programmed Death-Ligand 1 (PD-L1) may be administered in combination with a compound of
the present invention.

[0110] Other antiproliferative agents that may be used with the compounds described herein include inhibitors of the
enzyme farnesyl protein transferase and inhibitors of the receptor tyrosine kinase PDGFr.

[0111] A compound described herein may also be used with other agents useful in treating abnormal cell growth or
cancer, including, but not limited to, agents capable of enhancing antitumorimmune responses, such as CTLA4 (cytotoxic
lymphocyte antigen 4) antibodies, and other agents capable of blocking CTLA4; and anti-proliferative agents such as other
farnesyl protein transferase inhibitors, for example the farnesyl protein transferase.

[0112] A compound described herein may be applied as a sole therapy or may involve one or more other anti-tumor
substances, for example those selected from, for example, mitotic inhibitors, alkylating agents, anti-metabolites, growth
factor inhibitors, cell cycle inhibitors, intercalating antibiotics, enzymes, and anti-hormones.

[0113] The compounds described herein may be used alone or in combination with one or more of a variety of anti-
cancer agents or supportive care agents. For example, the compounds described herein may be used with cytotoxic
agents. Some embodiments also contemplate the use of the compounds described herein to gether with hormonal
therapy. Further, some embodiments provide a compound described herein alone orin combination with one or more
supportive care products, e.g., a product selected from the group consisting of Filgrastim (Neupogen), ondansetron
(Zofran), Fragmin, Procrit, Aloxi, Emend, or combinations thereof. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate dosing of the individual components of the treatment.

[0114] The compounds described herein may be used with antitumor agents, alkylating agents, antimetabolites,
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antibiotics, plant-derived antitumor agents, camptothecin derivatives, tyrosine kinase inhibitors, antibodies, interferons,
and/or biological response modifiers. In this regard, the following is a non-limiting list of examples of secondary agents that
may be used with the compounds described herein.

[0115] Some embodiments also relate to a pharmaceutical composition comprising a compound of the invention, ora
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in association with a pharmaceutically
acceptable adjuvant, diluent or carrier.

[0116] Further embodiments relate to a pharmaceutical composition which comprises mixing a compound of the
invention, ora pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined with a pharmaceutically
acceptable adjuvant, diluent or carrier.

[0117] For the above-mentioned therapeutic uses the dosage administered will, of course, vary with the compound
employed, the mode of administration, the treatment desired and the disorder indicated. The daily dosage of the
compound of the invention, or pharmaceutically acceptable salt thereof, may be in the range from 1 mg to 1 gram; from
1 mg to 250 mg; from 1 mg to 100 mg; from 1 mg to 50 mg; from 1 mg to 25 mg; and from 1 mg to 10 mg.

[0118] The present embodiments also encompass sustained release compositions.

[0119] Administration of the compounds described herein (herein after the "active compound(s)") can be affected by any
method that enables delivery of the compounds to the site of action. These methods include oral routes, intraduodenal
routes, parenteral injection (including intravenous, subcutaneous, intramuscular, intravascular or infusion), topical, and
rectal administration.

[0120] The active compound may be applied as a sole therapy or may involve one or more other anti-tumor substances,
forexample those selected from, for example, mitotic inhibitors, for example vinblastine; alkylating agents, forexample cis-
platin, carboplatin and cyclophosphamide; anti-metabolites, for example 5-fluorouracil, cytosine arabinoside and hydro-
xyurea, or, for example, one of the preferred anti-metabolites disclosed in European Patent Application No. 239362 such
as N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-thenoyl)-L-glutamic acid; growth factor
inhibitors; cell cycle inhibitors; intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example
interferon; and anti-hormones, for example anti-estrogens such as Nolvadex® (tamoxifen) or, for example anti-androgens
such as Casodex® (4’-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl)propionanilide). Such
conjoint treatment may be achieved by way of the simultaneous, sequential or separate dosing of the individual
components of the treatment.

[0121] The pharmaceutical composition may, for example, be in a form suitable for oral administration as a tablet,
capsule, pill, powder, sustained release formulations, solution, suspension, for parenteral injection as a sterile solution,
suspension or emulsion, for topical administration as an ointment or cream or for rectal administration as a suppository.
The pharmaceutical composition may be in unit dosage forms suitable for single administration of precise dosages. The
pharmaceutical composition will include a conventional pharmaceutical carrier or excipient and a compound described
herein as an active ingredient. In addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants,
etc.

[0122] Exemplary parenteral administration forms include solutions or suspensions of active compounds in sterile
aqueous solutions, for example, aqueous propylene glycol or dextrose solutions. Such dosage forms can be suitably
buffered, if desired.

[0123] Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic solvents. The
pharmaceutical compositions may, if desired, contain additional ingredients such as flavorings, binders, excipients
and the like. Thus for oral administration, tablets containing various excipients, such as citric acid may be employed
together with various disintegrants such as starch, alginic acid and certain complex silicates and with binding agents such
as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc
are often useful for tableting purposes. Solid compositions of a similartype may also be employed in soft and hard filled
gelatin capsules. Preferred materials, therefor, include lactose or milk sugar and high molecular weight polyethylene
glycols. When aqueous suspensions or elixirs are desired for oral administration the active compound therein may be
combined with various sweetening orflavoring agents, coloring matters or dyes and, if desired, emulsifying agents or
suspending agents, together with diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof.
[0124] The examples and preparations provided below further illustrate and exemplify the compounds described herein
and methods of preparing such compounds. The scope of the embodiments described herein is not limited in any way by
the following examples and preparations. In the following examples, molecules with a single chiral center, unless
otherwise noted, exist as a racemic mixture. Those molecules with two or more chiral centers, unless otherwise noted,
exist as a racemic mixture of diastereomers. Single enantiomers/diastereomers may be obtained by methods known to
those skilled in the art.

[0125] In the examples shown, salt forms were occasionally isolated as a consequence of the mobile phase additives
during HPLC based chromatographic purification. In these cases, salts such as formate, trifluoroacetate and acetate were
isolated and tested with out further processing. It will be recognized that one of ordinary skill in the art will be able to realize
the free base form by standard methodology (such as using ion exchange columns, or performing simple basic extractions
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using a mild aqueous base).
[0126] In general, the compounds described herein may be prepared by processes known in the chemical arts,
particularly in light of the description contained herein. Certain processes for the manufacture of the compounds described
herein are provided as further features of the embodiments and are illustrated in the reaction schemes provided below and
in the experimental section.

EXAMPLES
[0127] The following examples and reference examples illustrate the present invention.
General Experimental Details

[0128] Unless otherwise stated the following generalizations apply. TH NMR spectra were recorded on a Bruker
Ultrashield Plus (400 MHz) or a Bruker AVANCE 11l (400 MHz). The multiplicity of a signal is designated by the following
abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; p, pentet; sept, septet; dd, doublet of doublets; dt, doublet of triplets;
tt, triplet of triplets; br, broad; m, multiplet. All observed coupling constants, J, are reported in Hertz (Hz). Exchangeable
protons are not always observed. LCMS data was generated using either an Agilent 6100 Series Single Quad, an Agilent
1260 Infinity Series UPLC/MS, an Agilent 1200 (LCMS-A), a Waters 2695 alliance, an Agilent 6120 Single Quad or mass-
directed HPLC-MS. Chlorine isotopes are reported as 35Cl, Bromine isotopes are reported as either 79Br or 81Br or both
79Br/81Br.

Representative LCMS methodology is provided below:

[0129] Instrument: Agilent 6100 Series Single Quad LC/MS, Agilent 1200 Series HPLC, Pump: 1200 Series G1311A
Quaternary pump, Autosampler: 1200 Series G1329A Thermostatted Autosampler, Detector: 1200 Series G1314B
Variable Wavelength Detector

LC conditions: Reverse Phase HPLC analysis, Column: Luna C8 (2) 5 um 50 X 4.6 mm 100 A, Column temperature: 30 °C,
Injection Volume: 5 pL, Solvent A: Water 0.1 % Formic Acid, Solvent B: MeCN 0.1 % Formic Acid, Gradient: 5-100 %
Solvent B over 10 min, Detection: 254 nm or 214 nm

MS conditions: lon Source: Quadrupole, lon Mode: Multimode-ES, Drying gas temp: 300 °C, Vaporizer temperature: 200
°C, Capillary voltage (V): 2000 (positive), Capillary voltage (V): 4000 (negative), Scan Range: 100-1000, Step size: 0.1
sec, Acquisition time: 10 min

LCMS method A (LCMS-A): LC model: Agilent 1200, Pump type: Binary Pump, Detector type: DAD, MS model: Agilent
G6110A Quadrupole, LC conditions: Column: Xbridge-C18, 2.5 um, 2.1X30 mm, Column temperature: 30 °C, Acquisition
of wavelength: 214 nm, 254 nm, Mobile phase: A: 0.07% HCOOH aqueous solution, B: MeOH; MS conditions: MS: lon
source: ES+ (or ES-) MS range: 50 - 900 m/z, Fragmentor: 60, Drying gas flow: 10 L/min, Nebulizer pressure: 35 psi Drying
gas temperature: 350 °C, Vcap: 3.5 kV

Gradient Table :
Flow (mL/min) T (min) A (%) B (%)
0.5 0.0 70 30
0.5 0.2 70 30
0.5 1.8 5 95
0.5 24 5 95
0.5 2.6 70 30
0.5 3.5 70 30

Sample preparation:

[0130] The samplewas dissolvedin methanol, the concentration about0.11 - 1 mg/mL, then filtered through syringe filter
with 0.22 pm. (Injection volume: 1 - 10uL)
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General Methods:

[0131] Unless stated otherwise, the variables in Schemes I-VI have the same meanings as defined herein.

Scheme I:
F F X
OH N 2
. H3C023\N/X\>_R23 base M= y—R*
NC R3 N=y NC R Y
R4 R X = N, -C(H)
I I X=N,-C(H) m Y = N, -C(H)-
Y =N, -C(H)-
X
H ~
° N” “CHy
O\\S//O base
RS ~Cl
’O N’X 2 V
N | )R R7
N\ 3 N=y RS o) X
O R 7 N A\ 2a
O=&-NH R4 N e
=g- R NS N=
X = N, -C(H)- R Y
R5® Y =N, 'C(H)' H2N R4

R’ X =N, -C(H)-

R6 Formula (A) v Y = N, -C(H)-

[0132] Asexemplifiedin Schemel,acompound of Type I can be treated with a compound of Type Il in the presence of an
effective base (such as Cs,CO3) inan appropriate solvent (such as MeCN) to provide a compound of Type lll. Acompound
of Type Il can be converted into a compound of Type IV by treatment with N-hydroxyacetamide in the presence of an
effective base (such as K,CO; or 1,1,3,3-tetramethylguanidine) in an appropriate solvent mixture (such as DMF/H,0). A
compound of Type IV can be treated with a compound of Type V in the presence of an effective base (such as pyridine,
NaH, or NaOtPn), neat, orin an appropriate solvent (such as THF or DMF) to provide a compound of Formula (A). In some
cases, compounds of Type I, lll, and IV, or Formula (A) may contain protecting groups, which can be appended or
removed by additional steps in the synthetic sequence using conditions known in the art (Protective Groups in Organic
Synthesis, A. Wiley-Interscience Publication, 1981 or Protecting Groups, 10 Georg Thieme Verlag, 1994).Compounds at
every step may be purified by standard techniques, such as column chromatography, crystallization, or reverse phase
SFC or HPLC. Variables R22, R3, R4, RS, R6, R7, and R® are as defined in the embodiments, schemes, examples, and
claims herein.
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Scheme ll:
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4
R* v

Formula (B)

R7

[0133] Asexemplifiedin Scheme ll, acompound of Type VIl can be deuterated by treatment with an effective base (such
as Cs,CO3)inanappropriate solvent (such as CDsOD) to provide a compound of Type VII. Acompound of Type Vil can be
converted into a compound of Type VIII by treatment with N-hydroxyacetamide in the presence of an effective base (such
as 1,1,3,3-tetramethylguanidine) in an appropriate solvent mixture (such as MeCN/D,0). A compound of Type VIl can be
treated with a compound of Type V in the presence of an effective base (such as pyridine), neat, to provide a compound of
Formula (B). Compounds at every step may be purified by standard techniques, such as column chromatography,
crystallization, or reverse phase SFC or HPLC. Variables R3, R4, RS, R6, and R7 are as defined in the embodiments,

schemes, examples, and claims herein.
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[0134] Asexemplifiedin Scheme lll,a compound of Type IX can be converted to a compound of Type X by treatment with
1-(methanesulfonyl)-1H-pyrazole in the presence of an effective base (such as Cs,CO3) inan appropriate solvent (such as
MeCN). A compound of Type X can be treated with a compound of Type V in the presence of an effective base (such as
pyridine), neat, to provide a compound of Formula (C). Compounds at every step may be purified by standard techniques,
such as column chromatography, crystallization, or reverse phase SFC or HPLC. Variables R3, R4, RS, R6, and R7 are as
defined in the embodiments, schemes, examples, and claims herein.
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[0135] Asexemplifiedin Scheme IV, a compound of Type XI, with an appropriate leaving group (such as -Bror-SO,CHs)
may be converted into a compound of Type VI by treatment with 1H-pyrazole in the presence of an effective base (such as
Cs,CO03)in an appropriate solvent (such as MeCN). A compound of Type VI may be converted into a compound of Type X
by treatment with N-hydroxyacetamide in the presence of an effective base (such 1,1,3,3-tetramethylguanidine) in an
appropriate solvent mixture (such as DMF/H,0). A compound of Type X can be treated with a compound of Type V in the
presence of an appropriate base (such as pyridine), neat, to provide a compound of Formula (C). Compounds at every
step may be purified by standard techniques, such as column chromatography, crystallization, or reverse phase SFC or
HPLC. Variables R3, R4, R5, R6, and R7 are as defined in the embodiments, schemes, examples, and claims herein.
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[0136] Asexemplifiedin Scheme V, acompound of Type XIl may be converted into a compound of Type Xlll by treatment
with an appropriately optionally substituted 1H-pyrazole in the presence of an effective base (such as Cs,CO;) in an
appropriate solvent (such as MeCN). A compound of Type Xlll may be converted into a compound of Type XIV under
Suzuki cross-coupling conditions in the presence of an effective catalyst (such as methanesulfonato(tri-t-butylphosphino)
(2"amino-1,1-biphenyl-2-yl)palladium(ll)) in an appropriate solvent mixture (such as PhMe/H,0). A compound of Type
XIV may be converted to a compound of Type XV by treatment with N-hydroxyacetamide in the presence of an effective
base (such 1,1,3,3-tetramethylguanidine) in an appropriate solvent mixture (such as DMF/H,0). A compound of Type XV
can be treated with a compound of Type V in the presence of an appropriate base (such as pyridine), neat, to provide a
compound of Formula (D). Compounds at every step may be purified by standard techniques, such as column
chromatography, crystallization, or reverse phase SFC or HPLC. Variables R22, R4, RS, R®, and R are as defined in
the embodiments, schemes, examples, and claims herein.
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Scheme VI:
H5;CO
8 OH
H;CO
OCH3
R5 XVI Mitsunobu reaction
Br
R® Ré Br
R7—BF;K
Suzuki coupling
o N’N\
N N\ \§7
o R3 H3CO
o=s-NH R4 deprotection
5
R Formula (C)
R’ 7
R® Ré R

[0137] As exemplified in Scheme VI, a compound of Type XVI may be converted into a compound of Type XVII by
treatment with (3,5-dimethoxyphenyl)methanol under Mitsunobu conditions (PPhs, DIAD) in an appropriate solvent (such
as 2-Me-THF). A compound of Type XVII may be converted into a compound of Type XVIIl under Suzuki cross-coupling
conditions in the presence of an effective catalyst/ligand combination (such as Pd(OAc),/X-Phos) in an appropriate
solvent (such as CPME/H,0). A compound of Type XVII may be converted to a compound of Formula (C) by treatment
with an effective acid (such as TFA) in an appropriate solvent (such as DCM). Compounds at every step may be purified by
standard techniques, such as column chromatography, crystallization, or reverse phase SFC or HPLC. Variables R3, R4,
RS, R6, and R” are as defined in the embodiments, schemes, examples, and claims herein.

Synthesis of Intermediates:

Preparation of 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) according to Scheme 1.

[0138]

OH
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Scheme 1:
F OCH; Pd(OAc), OCH; OCH,

NC NaOMe NC dppp, TEA  Nc LiBH,4 NC
MeOH, THF MeOH, 80 °C THF, 70 °C

F Br F Br F CO,CH3 F
52% yield 70% yield 96% yield

1a 1b 1c Int-01
step 1 step 2 step 3

Step 1: Synthesis of 4-bromo-2-fluoro-6-methoxybenzonitrile (1b).

[0139] To a solution of 4-bromo-2,6-difluorobenzonitrile (1a) (40.0 g, 183.5 mmol) in THF (210.0 mL) and MeOH (30.0
mL)was added NaOMe (11.9 g, 220 mmol) portion-wise at 0 °C. The mixture was stirred at room temperature for 16 h. TLC
analysis (1:4 EtOAc/petroleum ether) showed consumption of the starting material. The mixture was transferred to a
separatory funnel and washed with H,O (150 mL). The aqueous layer was extracted with EtOAc (300 mL). The combined
organic layers were dried over Na,SO,, filtered, and concentrated. The crude product was purified by flash chromato-
graphy (330 g SiO,, 10% EtOAc/petroleum ether) to provide 4-bromo-2-fluoro-6-methoxybenzonitrile (1b) (15.7 g, 52%
yield) as a white solid. "H NMR (400 MHz, DMSO-dg) § 7.49 (dd, J=1.5, 8.8 Hz, 1H), 7.41 (s, 1H), 3.98 (s, 3H).

Step 2: Synthesis of methyl 4-cyano-3-fluoro-5-methoxybenzoate (1c).

[0140] A solution of 4-bromo-2-fluoro-6-methoxybenzonitrile (1b) (15.7 g, 68.2 mmol), TEA (20.7 g, 205 mmol), dppp
(2.8 9,6.8 mmol), and Pd(OAc), (766 mg, 3.4 mmol)in MeOH (150 mL) was stirred at 80 °C under an atmosphere of CO for
16 h. TLC analysis (1:4 EtOAc/petroleum ether) showed consumption of the starting material. The reaction was
concentrated to dryness. The residue was purified by flash chromatography (120 g SiO,, 1:4 EtOAc/petroleum ether)
to provide methyl 4-cyano-3-fluoro-5-methoxybenzoate (1c) (10.0 g, 70% yield) as a yellow solid. TH NMR (400 MHz,
DMSO-dg) & 7.53 - 7.47 (m, 2H), 4.03 (s, 3H), 3.91 (s, 3H).

Step 3: Synthesis of 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01).

[0141] To a solution of methyl 4-cyano-3-fluoro-5-methoxybenzoate (1¢) (9.5 g, 45.4 mmol) in THF (50 mL) was added
LiBH, (2.0 g, 90.8 mmol) portion-wise at 0 °C. The mixture was stirred at 70 °C for 2 h. LCMS analysis showed consumption
of the starting material with formation of the desired product mass. The reaction was quenched by slow addition of H,O
(100 mL). The mixture was transferred to a separatory funnel and extracted with EtOAc (2x150 mL). The combined organic
extracts were washed with brine and saturated aqueous NaHCOs, dried over Na,SQO,, filtered, and concentrated to
provide 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) (7.9 g, 96% yield) as a brown oil. TH NMR (400 MHz,
DMSO-dg) 6 7.05 (s, 1H), 6.98 (d, J=10.0 Hz, 1H), 4.58 (d, J=5.7 Hz, 2H), 3.95 (s, 3H).

[0142] The intermediates in the table below were prepared according to the methods used for the synthesis of 2-
fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01). The following intermediates were synthesized with non-critical
changes or substitutions to the exemplified procedures that one skilled in the art would be able to realize.

Table 1:
Compound .
Structure/lUPAC Name Analytical Data
Number
CHj
P{ 1H NMR (400 MHz, DMSO-dg) 8
Ne § Chs 7.04 (s, 1H), 6.93 (d, J=10.0 Hz, TH),
Int-02 ~C 5.58 (t, J=5.8 Hz, 1H), 4.80 (sept,
J=6.1 Hz, 1H), 4.56 (d, J=6.0 Hz,
E OH 2H), 1.32 (d, J=6.0 Hz, 6H).
2-fluoro-4-(hydroxymethyl)-6-[(propan-2-yl)oxy]benzonitrile
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(continued)

Compound Structure/IUPAC Name Analytical Data
Number
O/A "H NMR (400 MHz, DMSO-dg) &
N 7.32 (s, 1 H), 7.00 (d, J=9.8 Hz, 1H),
Int-03 C 5.64 (t, J/=5.8 Hz, 1H), 4.59 (d, J=5.8
OH Hz, 2H), 4.13 - 4.01 (m, 1H), 0.91 -
F 0.73 (m, 4H).
2-(cyclopropyloxy)-6-fluoro-4-(hydroxymethyl)benzonitrile
CH;
0 "H NMR (400 MHz, DMSO-dg) &
N 7.02 (s, 1H), 6.95 (dd, J=0.6, 10.0
Int-04 ~C Hz, 1H), 5.57 (t, J/=5.7 Hz, 1H), 4.56
(d, J=5.9 Hz, 2H), 4.21 (q, J=7.0 Hz,
F OH 2H), 1.42 - 1.34 (m, 3H).
2-ethoxy-6-fluoro-4-(hydroxymethyl)benzonitrile

Alternative preparation of 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) according to Scheme 2.

[0143]
.CH
N Q ’
N
~C
F
OH
Scheme 2:
F F
NC NaBH, NC
EtOH OH
F CHO F
98% vyield
2a 2b
step 1

Step 1: Synthesis of 2,6-difluoro-4-(hydroxymethyl)benzonitrile (2b).

F
NaOMe NC
MeOH OH
H3CO
82% yield
Int-01
step 2

[0144] A solution of 2,6-difluoro-4-formylbenzonitrile (2a) (21.5 g, 129 mmol) in absolute EtOH (400 mL) was cooled in
anice-water bath to~3 °C (internal). Solid NaBH, (5X1 g pellets, 5.0 g, 130 mmol) was added, causing slight gas evolution.
The mixture was stirred with ice-water bath cooling for 2 h and then quenched at the same temperature by drop-wise
addition of deionized H,0O (100 mL over 5 min). Aqueous HCI (2.0 N, 50 mL over 30 min) was added slowly, maintaining the
temperature <10 °C (internal). The solution was concentrated under vacuum to remove the EtOH. The aqueous residue
was transferred to a separatory funnel, leaving behind a gummy white solid. The aqueous phase was extracted with EtOAc
(2x). The combined organic extracts were washed with brine (2x), dried over MgSO,, filtered, and concentrated. The crude
material was triturated with heptane, filtered, and dried under vacuum to provide 2,6-difluoro-4-(hydroxymethyl)benzoni-
trile (2b) (21.3 g, 98%) as a free-flowing white solid. 'H NMR (400 MHz, DMSO-dg) § 7.34 (d, J=9.3 Hz, 2H), 5.69 (br. s, 1H),

4.60 (br. s, 2H).
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Step 2: Synthesis of 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01).

[0145] A solution of 2,6-difluoro-4-(hydroxymethyl)benzonitrile (2b) (21.3 g, 126 mmol) in anhydrous MeOH (400 mL)
was cooled to -40 °C (internal) with a dry ice/acetonitrile bath. A solution of NaOMe (5.0 M in MeOH, 100 mL, 500 mmol)
was added over a period of 10 min via dropping funnel addition. After the addition was complete the cooling bath was
removed. The mixture was allowed to warm naturally to room temperature and stirred for a further 8 h. The reaction mixture
was cooled to 0 °C (internal) and HCI (2.0 N, 200 mL) was added dropwise to provide a solution with pH ~5-6. The mixture
was concentrated under vacuum to remove the MeOH. The aqueous solution was extracted with EtOAc (3x). The
combined organic extracts were washed with brine (2x), dried over MgSQ,, and filtered. The mixture was concentrated to
~150 mL on the rotovap (bath temperature ~35 °C) and the resulting slurry was allowed to cool to room temperature. The
solids were collected by filtration. The filter cake was washed with heptane (2x). The filtrate and heptane washes were
further concentrated to afford a second crop of solids, which were collected by filtration. The combined solids were dried
under vacuum to provide 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) (18.6 g, 82%) as a pale yellow solid.
TH NMR (400 MHz, CDCl5) § 6.82 (s, 1H), 6.79 (d, J=9.2 Hz, 1H), 4.76 (s, 2H), 3.97 (s, 3H).

[0146] The intermediate in the table below was prepared according to the methods used for the synthesis of 2-
fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01). The following intermediate was synthesized with non-critical
changes or substitutions to the exemplified procedures that one skilled in the art would be able to realize.

Table 2:
Compound Structure/lUPAC Name Analytical Data
Number
F
N3
~C
OH H NMR (400 MHz, CDCl;) § 6.77 -
Int-05 e 6.84 (m, 2H), 4.76 (d, J=4.65 Hz, 2H),
/i\ 1.89 (br. t, J=5.69 Hz, 1H).
D D
D
2-fluoro-4-(hydroxymethyl)-6-[(2Hs)methyloxy]benzonitrile

Preparation of 2-fluoro-4-(hydroxymethyl)benzonitrile (Int-06) according to Scheme 3.

[0147]
F
Ns
~C
OH
Scheme 3:
F F
NC NaBH4 NC
EtOH, 0 °C
CHO OH
3a 82% vyield Int-06

[0148] A solution of (5.0 g, 33.5 mmol) 2-fluoro-4-formylbenzonitrile (3a) in EtOH (100 mL) was cooled to 0 °C. NaBH,
(1.3 g, 33 mmol) was added and the reaction was stirred at 0 °C for 2 h. The mixture was quenched by dropwise addition of
H,0 (25 mL over 5min). Dilute HCI (2 N, 13 mL) was added, maintaining the internal temperature <10 °C. The solution was
concentrated under vacuum to remove the EtOH. The aqueous mixture was extracted with EtOAc (2x). The combined
organics were washed with brine, dried over Na,SQO,, filtered, and concentrated. The residue was triturated with heptane
and dried to provide 2-fluoro-4-(hydroxymethyl)benzonitrile (Int-06) (4.2 g, 82% yield) as a yellow solid. TH NMR (400
MHz, DMSO-dg)67.87 (dd, J=7.9,6.8 Hz, 1H), 7.42(dd, J=10.6, 1.3 Hz, 1H), 7.35(dd, J=8.0, 1.3 Hz, 1H), 5.55 (t, J=5.7 Hz,
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1H), 4.60 (d, J=5.7 Hz, 2H).

Preparation of 5-bromo-4-(bromomethyl)-2-fluorobenzonitrile (Int-07) according to Scheme 4.

[0149]
Scheme 4:

Fj : :CH3
NC Br

4a

Br

Br

BI'\N

O)_N\B

o]
e
CH3

r

MeCN, 80 °C NC Br

84% yield Int-07

[0150] To a solution of 5-bromo-2-fluoro-4-methylbenzonitrile (4a) (1.01 g, 4.72 mmol) in MeCN (10.0 mL) was added
1,3-dibromo-5,5-dimethylimidazolidine-2,4-dione (701 mg, 2.45 mmol) and AIBN (101 mg, 0.613 mmol). The mixture was
stirred at 80 °C overnight and then concentrated to dryness. The residue was purified by flash chromatography (80 g SiO,,
0-30% EtOAc/heptane)to provide (Int-07) (847 mg, 84% yield) as a white solid. 'THNMR (400 MHz, CDCl5) §7.84 (d, J=6.0

Hz, 1H), 7.38 (d, J=8.9 Hz, 1H), 4.54 (s, 2H).

[0151] The intermediate in the table below was prepared according to the methods used for the synthesis of 5-
bromo-4-(bromomethyl)-2-fluorobenzonitrile (Int-07). The following intermediate was synthesized with non-critical
changes or substitutions to the exemplified procedures that one skilled in the art would be able to realize.

Table 3:
Compound .
Structure/lUPAC name Analytical data
number
F
N S
Int-08 "H NMR (400 MHz, CDCl3) § 7.53 (s, 1H), 7.18 -
Br 7.22 (m, 1H), 4.40 (s, 2H).
Br
2-bromo-4-(bromomethyl)-6-fluorobenzonitrile

Preparation of (4-cyano-2,5-difluorophenyl)methyl methanesulfonate (Int-09) according to Scheme 5.

[0152]

0]
\\S/CH3
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Scheme 5:
0\ ,CH3
:@: | NaBH, F OH MsCl, TEA F O/S\b
—_—
EtOH 0°C NG F DCM, 0°C NC F
5a 80% yield 5b 86% yield Int-09

Step 1 Step 2

Step 1: Synthesis of 2,5-difluoro-4-(hydroxymethyl)benzonitrile (5b)

[0153] A solution of 2,5-difluoro-4-formylbenzonitrile (5a) (250 mg, 1.5 mmol) in EtOH (5.0 mL) was cooled to 0 °C with
an ice bath and then NaBH, (60 mg, 1.6 mmol) was added. The mixture was stirred for 30 min at 0 °C. The reaction was
quenched at the same temperature by addition of H,O (0.5 mL) and HCI (6.0 N, 0.32 mL). The mixture was extracted with
EtOAc. The organic layer was washed with saturated aqueous NaHCOs and brine, dried over Na,SO,, filtered, and
concentrated to provide 2,5-difluoro-4-(hydroxymethyl)benzonitrile (5b) (202 mg, 80% yield) as a white solid. TH NMR
(400 MHz, CDCl,) 5 7.44 (dd, J=5.62, 8.80 Hz, 1H), 7.30 (dd, J=4.89, 8.56 Hz, 1H), 4.85 (s, 2H).

Step 2: Synthesis of (4-cyano-2,5-difluorophenyl)methyl methanesulfonate (Int-09)

[0154] A solution of 2,5-difluoro-4-(hydroxymethyl)benzonitrile (5b) (915 mg, 5.41 mmol) in DCM (25.0 mL) was cooled
to 0 °C and then TEA (871 mg, 5.84 mmol) and MsCl (649 g, 5.66 mmol) were added. After 2 h, the reaction was loaded
directly onto SiO, and purified by flash chromatography (40 g SiO,, 0-75% EtOAc/heptane) to provide (4-cyano-2,5-
difluorophenyl)methyl methanesulfonate (Int-09) (1.15 g, 86% yield) as a clear oil, which solidified upon standing. THNMR
(400 MHz, CDCl3) 6 7.44 - 7.39 (m, 2H), 5.34 - 5.32 (m, 2H), 3.14 (s, 3H).

[0155] The intermediate in the table below was prepared according to the methods used for the synthesis of (4-
cyano-2,5-difluorophenyl)methyl methanesulfonate (Int-09). The following intermediate was synthesized with non-critical
changes or substitutions to the exemplified procedures that someone who is skilled in the art would be able to realize.

Table 4:
Compound .
Structure/lUPAC name Analytical data
number
F
Ns
~C
Int-10 O. ,9 H NMR (400 MHz, CDCl3) § 7.12 (d,

F 47 CHs J=7.5 Hz, 2H), 5.25 (s, 2H), 3.12 (s, 3H).
(4-cyano-3,5-difluorophenyl)methyl ~ methanesulfo-
nate

Preparation of 2-fluoro-4-(hydroxymethyl)-5-methylbenzonitrile (Int-11) according to Scheme 6.

[0156]
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Scheme 6:
PdCly(dppf)
FiI:::I:Br TEA, CO F:I:::I:COzCHs LiBH, F:I:::I:A\OH
NC CH, 4 bar, MeOH, 55 °C NG CHs THF NC CH,
¢a 79% yield 6b 82% vyield Int-11
step 1 step 2

Step 1: Synthesis of methyl 4-cyano-5-fluoro-2-methylbenzoate (6b)

[0157] Toasolution of 4-bromo-2-fluoro-5-methylbenzonitrile (6a) (1.0 g, 4.67 mmol)and TEA (1.7 g, 17 mmol) in MeOH
(30.0mL) in a 100 mL stainless steel vessel was added PdCl,(dppf) (247 mg, 0.327 mmol). The vessel was pressurized
with CO to 4 bar and stirred at 55 °C for 20 h. The reaction was filtered and concentrated. The residue was purified by flash
chromatography (40 g SiO,, 0-55% EtOAc/heptane) to provide methyl 4-cyano-5-fluoro-2-methylbenzoate (6b) (716 mg,
79% yield) as a white solid. "H NMR (400 MHz, CDCl3)57.74 (d, J=9.4 Hz, 1H), 7.52 (d, J=6.1 Hz, 1H), 3.95 (s, 3H), 2.59 (s,
3H).

Step 2: Synthesis of 2-fluoro-4-(hydroxymethyl)-5-methylbenzonitrile (Int-11)

[0158] To a solution of methyl 4-cyano-5-fluoro-2-methylbenzoate (6b) (710 mg, 3.68 mmol) in THF (18.4 mL) was
added LiBH,4 (120 mg, 5.51 mmol) and the mixture was stirred at room temperature overnight. The reaction was quenched
with H,0 (3 mL). The mixture was stirred for 30 min and then cooled with an ice bath. The mixture was carefully quenched
with HCI (6.0 N, 0.60 mL). The THF was removed under vacuum and the residue was partitioned between EtOAc and 1:1
H,O/saturated aqueous NaHCOs. The organic layer was washed with brine, dried over Na,SO,, filtered, and concen-
trated. The residue was purified by flash chromatography (24 g SiO,, 0-80% EtOAc/heptane) to provide 2-fluoro-4-(hy-
droxymethyl)-5-methylbenzonitrile (Int-11) (495 mg, 82% yield) as a white solid. '"H NMR (400 MHz, CDCl3) § 7.44 - 7.35
(m, 2H), 4.74 (d, J=5.5Hz, 2H), 2.26 (s, 3H), 1.84 (t, J=5.5 Hz, 1H); 19F NMR (376 MHz, CDCl;) §-110.29 (dd, J=5.7,10.3
Hz).

Preparation of (3-amino-5-fluoro-4-methoxy-1,2-benzoxazol-6-yl)methanol (Int-12) according to Scheme 7.

[0159]
N,O OH
\
F
HN o
“CHj,4
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Scheme 7:
F CHO TBSCI F
NaBH, OH TEA, DMAP oTBS
F THF, 0 °C F DCM F
F F F
7a 41% yield 7b 87% yield Tc
step 1 step 2 LDA; TsCN
THF, -70 °C
step 3
46% yield
X
Ho\H Me
0 F F
N, OH | KCOq OTBS  NaOMe oTBS
HoN F DMF, H,0, 60 °c NC F THF, 0°c  NC F
2 OCH; OCHj3 F
Int-12 24% yield (2 steps) 7e 7d
step 5 step 4

Step 1: Synthesis of (2,3,5-trifluorophenyl)methanol (7b)

[0160] To a solution of 2,3,5-trifluorobenzaldehyde (7a) (1.8 g, 11 mmol) in THF (30 mL) was added NaBH4 (468 mg,
12.4 mmol) portion-wise at 0 °C. The mixture was stirred at 0 °C for 2 h. LCMS analysis showed consumption of the starting
material. The reaction was quenched by slow addition of H,O (10 mL) and concentrated to dryness. The residue was
purified by flash chromatography (40 g SiO,, 0-50% EtOAc/heptane) to provide (2,3,5-trifluorophenyl)methanol (7b) (740
mg, 41% yield) as a colorless oil. 'TH NMR (400 MHz, CDCl;) § 7.10 - 6.96 (m, 1H), 6.94 - 6.78 (m, 1H), 4.81 (d, J=5.9 Hz,
2H), 1.91 (t, J=6.1 Hz, 1H).

Step 2: Synthesis of tert-butyl(dimethyl)[(2,3,5-trifluorophenyl)methoxy]silane (7c)

[0161] To a solution of (2,3,5-trifluorophenyl)methanol (7b) (740 mg, 4.56 mmol) in DCM (20 mL) was added DMAP
(27.9 mg, 0.228 mmol), TEA (639 mg, 6.85 mmol), and a solution of TBSCI (894 mg, 5.93 mmol) in DCM (5 mL). The
mixture was stirred at ambient temperature for 18 h. LCMS showed consumption of the starting material. The mixture was
concentrated to dryness and the residue was purified by flash chromatography (40 g SiO,, 0-10% EtOAc/petroleum ether)
to provide tert-butyl(dimethyl)[(2,3,5-trifluorophenyl)methoxy]silane (7¢) (1.1 g, 87% yield) as a colorless oil. "H NMR (400
MHz, CDCl5) 6 7.06 - 6.95 (m, 1H), 6.87 - 6.70 (m, 1H), 4.79 (s, 2H), 0.95 (s, 9H), 0.13 (s, 6H).

Step 3: Synthesis of 4-({[tert-butyl(dimethyl)silyl]jJoxy}methyl)-2,3,6-trifluorobenzonitrile (7d)

[0162] A solution of LDA (0.07 M in THF, 20.0 mL, 1.41 mmol ) in THF (20 mL) at was cooled to -70 °C and then treated
dropwise with a solution of tert-butyl(dimethyl)[(2,3,5-trifluorophenyl)methoxy]silane (7c) (300 mg, 1.09) in THF (5 mL)
over 5 min. The mixture was stirred for 2 h at-70 °C and then treated dropwise with a solution of p-tolylsulfonyl cyanide (216
mg, 1.19 mmol) in THF (5 mL) over 10 min. The mixture was stirred at-70 °C for 1 h. The mixture was quenched by addition
of saturated aqueous NH,Cl and portioned between EtOAc (60 mL) and H,O (60 mL). The organic layer was washed with
brine, dried over Na,SO,, filtered, and concentrated. The residue was purified by flash chromatography (SiO,, 3:1 - 10:1
EtOAc/petroleum ether). The combined product-containing fractions were repurified by preparative HPLC with an Agela
DuraShell C18 column (150x25 mm, 5 um particle size), which was eluted with 70-100% MeCN/H,0O (+0.04% NH,OH,
+10 mM NH4HCO,) with a flow rate 25 mL/min to provide 4-({[fert-butyl(dimethyl)silylJoxy}methyl)-2,3,6-trifluorobenzo-
nitrile (7d) (150 mg, 46% yield) as a yellow oil. 'TH NMR (400 MHz, CDCl3) § 7.10- 7.02 (m, 1H), 4.69 (s, 2H), 0.81 (s, 9H),
0.00 (s, 6H).
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Step 4: Synthesis of 4-({[tert-butyl(dimethyl)silylJoxy}methyl)-3,6-difluoro-2-methoxybenzonitrile (7e)

[0163] To a solution of 4-({[tert-butyl(dimethyl)silylJoxy}methyl)-2,3,6-trifluorobenzonitrile (7d) (150 mg, 0.498 mmol) in
THF (20 mL) was added NaOMe (71.7 mg, 0.398 mmol) at 0 °C. The mixture was stirred at 0 °C for 1 h. The mixture was
quenched with H,O and partitioned between EtOAc and H,O. The organic layer was washed with brine, dried over
Na,SO,, filtered, and concentrated to provide crude 4-({[tert-butyl(dimethyl)silylloxy}methyl)-3,6-difluoro-2-methoxyben-
zonitrile (7e) (150 mg, 96% yield) as a yellow oil, which was taken on without further purification.

Step 5: Synthesis of (3-amino-5-fluoro-4-methoxy-1,2-benzoxazol-6-yl)methanol (Int-12)

[0164] To a solution of crude 4-({[tert-butyl(dimethyl)silylloxy}methyl)-3,6-difluoro-2-methoxybenzonitrile (7e) (150
mg,0.479 mmol) and N-hydroxyacetamide (108 mg, 1.33 mmol) in DMF (10 mL) and H,O (2 mL) was added K,CO4
(397 mg, 2.87 mmol). The mixture was stirred at 60 °C for 16 h. The mixture was filtered and the filtrate was concentrated to
dryness. The residue was purified by preparative HPLC with an Agela DuraShell C18 column (150x25 mm, 5 pm particle
size), which was eluted with 5-35% MeCN/H,0 H,0 (+0.04% NH,OH, +10 mM NH,HCO;) with a flow rate 25 mL/min to
provide (3-amino-5-fluoro-4-methoxy-1,2-benzoxazol-6-yl)methanol (Int-12) (25 mg, 24% yield over two steps) as a white
solid. TH NMR (400 MHz, DMSO-dg)  7.12 (d, J=4.3 Hz, 1H), 6.03 (s, 2H), 5.47 (t, J=5.8 Hz, 1H), 4.62 (d, J=5.6 Hz, 2H),
4.05 (s, 3H); m/z (ESI+) 213.1 (M+H)*.

Preparation of 1-(methanesulfonyl)-1H-pyrazole (Int-13) according to Scheme 8.

[0165]

0

HyC~ !
3 //S\N\ AN
(0] N_;

Scheme 8:
_N MsCI, TEA HaC\ 2
e s
\
= DCM Q
8a 90% vyield Int-13

[0166] To asolution of 1H-pyrazole (8a)(33.0g, 485 mmol)and TEA (73.6 mg, 727 mmol)in DCM was added MsClI (73.9
g, 645 mmol) slowly at 0 °C. The mixture was stirred at 0 °C for 10 min and then room temperature for 1 h. TLC analysis (1:1
EtOAc/petroleum ether) showed consumption of the starting material. The reaction was diluted with saturated aqueous
NH,CI (200 mL) and the mixture was separated. The aqueous layer was extracted with DCM (200 mL). The combined
organic layers were washed with brine (300 mL) and saturated aqueous Na,CO4 (300 mL), dried over anhydrous Na,SO,,
filtered, and concentrated to provide 1-(methanesulfonyl)-1H-pyrazole (Int-13) (64 g, 90% yield) as a pale-yellow oil. H
NMR (400 MHz, CDCl5) 5 8.04 (d, J=2.6 Hz, 1H), 7.86 - 7.79 (m, 1H), 6.46 (dd, J=1.6, 2.7 Hz, 1H), 3.33 (s, 3H).
[0167] The intermediates in the table below were prepared according to the methods used for the synthesis of
1-(methanesulfonyl)-1H-pyrazole (Int-13). The following intermediates were synthesized with non-critical changes or
substitutions to the exemplified procedures that one skilled in the art would be able to realize. If indicated, regioisomeric
mixtures were isolated without further separation.
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Table 5:
Compound Structure/IUPAC Name Analytical Data
Number
H.C. 2 H NMR
3C ¥ (400 MHz,
_ 7 N CDCl3) 5 7.91 (d, J=5.0
Int-14 o N}F Hz, 1H), 7.74 (d, J=4.4
Hz, 1H), 3.32 (s, 3H)
4-fluoro-1-(methanesulfonyl)-1H-pyrazole
H NMR (400 MHz
HsC_ O :
- N HaC. 2 CDCly) 5 7.89 (d, J=2.8
o N7\ + & NN Hz, 1H), 7.61 (s, 1H),
= »>—CHj 6.23 (d, J=2.8 Hz, 1H),
Int-15 H.C S
3 . 6.13 (s, TH), 3.29 (s, 3H),
(~1 : 1 mixture) 3.26 (s, 3H), 2.58 - 2.37
1-(methanesulfonyl)-5-methyl-1H-pyrazole and 1-(methanesulfonyl)-3- | (m, 3H), 2.37 - 2.28 (m,
methyl-1H-pyrazole 3H)
o H NMR (400 MHz,
HSC\S// H,C_ /P CDCl,) 5 8.18 (d, J=1.3
Py N SN Hz, 1H), 7.97 (s, 0.37H)
o) l\ll/\> o) '}‘\> * 7.81(d, J=1.3 Hz, 1H),
Int-16 N=p N= 3.56 (s, 3H), 3.4 (s,
(~5.5 : 1 mixture) 0.6H) ;.( denotes pgaks
belonging only to minor
1-(methanesulfonyl)—1H—1,2,3-triazo|e and  2-(methanesulfonyl)-2H- | regioisomer, multiple
1.2,3-triazole overlapping peaks).

Preparation of 4-({[tert-butyl(dimethyl)silylloxy}methyl)-1-(methanesulfonyl)-1H-pyrazole (Int-17) according to
Scheme 9.

[0168]
N= H,C
1 / 3
- CH
HsC—3 N\%/O\ 3
I /SI\)<CH3
HaC CHa
Scheme 9:
o)
~N ~N H3C\ Y4
HNT'N tBsCL, TEA NN MsCl, TEA SN
I » — - (0] A\
DCM DCM =
on oTBs Int-17
9a 92% yield 9b 80% yield oTBS
step 1 step 2

Step 1: Synthesis of 4-({[tert-butyl(dimethyl)silyl]jJoxy}methyl)-1H-pyrazole (9b).

[0169] Toasolution of (1H-pyrazol-4-yl)methanol (9a) (500 mg, 5.1 mmol)in DCM (10.0 mL) was added TBSCI (845 mg,
5.6 mmol), TEA (774 mg, 7.7 mmol), and DMAP (31.1 mg, 0.26 mmol). The solution was stirred at room temperature for 16
h. LCMS analysis showed consumption of the starting material with formation of the desired product mass. The mixture
was diluted with DCM (20 mL) and washed successively with H,O (20 mL), saturated aqueous NaHCO5 (20 mL), and brine
(20 mL). The organic phase was dried over Na,SO,, filtered, and concentrated to provide 4-({[tert-butyl(dimethyl)silyl]Joxy}
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methyl)-1H-pyrazole (9b) (1.0 g, 92% yield), which was taken on without further purification. m/z (ESI+) 212.8 (M+H)™.
Step 2: Synthesis of 4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1-(methanesulfonyl)-1H-pyrazole (Int-17).

[0170] To a solution of 4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1H-pyrazole (9b) (1.0 g, 4.7 mmol) in DCM (15.0 mL)
was added TEA (619 mg, 6.1 mmol). The mixture was cooled to 0 °C with an ice-water bath. MsCI (3.8 g, 33.0 mmol) was
added dropwise. The mixture was stirred for 2 h at 0 °C and room temperature for 16 h. LCMS analysis showed
consumption of the starting material with formation of the desired product mass. The mixture was diluted with DCM (100
mL)and washed with successively with H,O (60 mL), saturated aqueous NaHCOs (50 mL), and brine (50 mL). The organic
layer was dried over Na,SQO,, filtered, and concentrated to provide 4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1-(metha-
nesulfonyl)-1H-pyrazole (Int-17) (1.1 g, 80% yield), which was taken on without further purification. m/z (ESI+) 291.1
(M+H)*.

[0171] The intermediate in the table below was prepared according to the methods used for the synthesis of 4-({[tert-
butyl(dimethyl)silylJoxytmethyl)-1-(methanesulfonyl)-1H-pyrazole (Int-17). The following intermediate was synthesized
with non-critical changes or substitutions to the exemplified procedures that one skilled in the art would be able to realize. If
indicated, regioisomeric mixtures were isolated without further separation.

Table 6:
Compound Structure/lIUPAC Name Analytical
Number Data
HsC_ O
3 :/S/: N o H3C\ CHj
CHz; O° N~ N Si.__CH
\ i, - 3
O o ) * HsC-$~ j\ " Ren, miz ESI+)
Int-18 HaC™ 31 0 = CHs 291.1
H3C CH3 (M+H)+
(unseparated mixture)
5-({[tert-butyl(dimethyl)silylJoxy}methyl)-1-(methanesulfonyl)-1H-pyrazole and
3-({[tert-butyl(dimethyl)silylJoxy}methyl)-1-(methanesulfonyl)-1H-pyrazole
Preparation of 2,4,6-trimethoxybenzene-1-sulfonyl chloride (Int-19) according to Scheme 10.
[0172]
HsC
~o o
N\ ,C|
S,
HsC.
CHj,
Scheme 10:
OCH; OCH;,
CISOzH S0,Cl
neat, —-10 °C
HsCO OCH4 H;CO OCH3,
10a 60% yield Int-19

[0173] Chlorosulfuric acid (15.0 mL) was cooled to -10 °C and 1,3,5-trimethoxybenzene (10a) (1.4 g, 8.4 mmol) was
added in one portion. The mixture was stirred at -10 °C for 15 min. TLC analysis (1:1 EtOAc/petroleum ether) indicated
consumption of the starting material. The reaction was quenched by carefully pouring over ice-water. The mixture was
extracted with DCM (3x100 mL). The combined organic extracts were washed with saturated aqueous NaHCOs (50 mL),
dried over Na,SO,, filtered, and concentrated. The residue was purified by flash chromatography (20 g SiO2, 0-50%
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EtOAc/petroleum ether) to provide 2,4,6-trimethoxybenzene-1-sulfonyl chloride (Int-19) (1.8 g, 60% yield) as a solid,
which was taken on without further purification. TH NMR (400 MHz, CDCl5) § 6.12 (s, 2H), 3.96 (s, 6H), 3.89 (s, 3H).
[0174] The intermediate in the table below was prepared according to the methods used for the synthesis of 2,4,6-
trimethoxybenzene-1-sulfonyl chloride (Int-19). The following intermediate was synthesized with non-critical changes or
substitutions to the exemplified procedures that one skilled in the art would be able to realize.

Table 7:
Compound Structure/lUPAC Name Analytical Data
Number
HsC..
0]
\\S,Cl
‘b TH NMR (400 MHz, CDCl3) § 7.71 (s, 1H), 6.63
Int-20 HiC. -6.42 (m, 1H), 4.05 (s, 3H), 3.94 (s, 3H), 2.60
Y (9, J=7.5 Hz, 2H), 1.20 (t, J=7.5 Hz, 3H).
CH;
5-ethyl-2,4-dimethoxybenzene-1-sulfonyl chloride

Preparation of 2-methoxy-5-(trifluoromethoxy)benzene-1-sulfonyl chloride (Int-21) according to Scheme 11.

[0175]
Cl
O\ /
H,C-O ~S.
3 \O
0
FA
F F
Scheme 11:
OCH;3 OCH,
CISO3H SO,Cl
neat, 0 °C -rt
OCF3 86% yield OCF3
11a Int-21

[0176] Chlorosulfuric acid (26.0 mL)was cooled to 0 °C and 1-methoxy-4-(trifluoromethoxy)benzene (11a) (2.0 g, 10.4
mmol) was added in one portion. The mixture was stirred at room temperature for 18 h. The reaction was quenched by
carefully pouring over ice-water. The mixture was extracted with EtOAc (2x60 mL). The combined organic extracts were
washed with saturated aqueous Na,CO5 (50 mL), dried over Na,SO,, filtered, and concentrated to provide 2-methox-
y-5-(trifluoromethoxy)benzene-1-sulfonyl chloride (Int-21) (2.6 g, 86% yield) as a yellow oil, which was taken on without
further purification. TH NMR (400 MHz, CDCl;) §7.85(d, J=2.8 Hz, 1H), 7.56 (dd, J=2.4,9.1Hz, 1H), 7.16 (d, J=9.2 Hz, 1H),
4.08 (s, 3H).

Preparation 2-methoxy-5,6,7,8-tetrahydronaphthalene-1-sulfonyl chloride and 3-methoxy-5,6,7,8-tetrahydro-
naphthalene-2-sulfonyl chloride (Int-22) according to Scheme 12.

[0177]
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?I
0=S=0 ngi
0N
/7
S
(o)

4°~Cl

Scheme 12:

S0,ClI
+
CHCl3, -10 °C SO,Cl

122 37% yield (~1:1) Int-22

[0178] A mixture of CHCI; (10.0 mL) and chlorosulfuric acid (1.0 mL) was cooled to -10 °C and 6-methoxy-1,2,3,4-
tetrahydronaphthalene (12a) (1.0 g, 6.1 mmol) was added. The mixture was stirred at-10 °C for 15 min. TLC analysis (1:1
EtOAc/petroleum ether) indicated consumption of the starting material. The reaction was quenched by carefully pouring
over ice-water. The mixture was extracted with DCM (3x50 mL). The combined organic extracts were washed with
saturated aqueous NaHCOs (50 mL), dried over Na,SO,, filtered, and concentrated. The residue was purified by flash
chromatography (40 g SiO,, 0-50% EtOAc/petroleum ether) to provide 2-methoxy-5,6,7,8-tetrahydronaphthalene-1-
sulfonyl chloride and 3-methoxy-5,6,7,8-tetrahydronaphthalene-2-sulfonyl chloride (Int-22) (-1:1 mixture, 600 mg, 37%
yield) as a pale yellow gum. '"HNMR (400 MHz, CDCl5) 3 7.65 (s, 1H), 7.35 (d, J=8.5 Hz, 1H), 6.92 (d, J=8.5Hz, 1H),6.79 (s,
1H), 4.01 (s, 6H), 3.23 (t, J=6.0 Hz, 2H), 2.91 - 2.63 (m, 6H), 1.88 - 1.69 (m, 8H).

[0179] The intermediate in the table below was prepared according to the methods used for the synthesis of 2-
methoxy-5,6,7,8-tetrahydronaphthalene-1-sulfonyl chloride and 3-methoxy-5,6,7,8-tetrahydronaphthalene-2-sulfonyl
chloride (Int-22). The following intermediates were synthesized with non-critical changes or substitutions to the ex-
emplified procedures that someone who is skilled in the art would be able to realize.

Table 8:
Compound .
Structure/IUPAC name Analytical data
number
O“s _cl

O 1H NMR (400 MHz, CDCl3) 8 7.7 (s, 1H),
nt.23 o 6.99 (s, 1H), 4.03 (s, 3H), 3.00 (t, J=7.5 Hz,
2H), 2.92 (t, J=7.5 Hz, 2H), 2.16 (p, J=7.5
CH, Hz, 2H).

6-methoxy-2,3-dihydro-1H-indene-5-sulfonyl  chlor-
ide

Preparation of 4-cyclopropyl-2,6-dimethoxybenzene-1-sulfonyl chloride (Int-24) according to Scheme 13.

[0180]
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Scheme 13:

1. n-BuLi, TMEDA
petroleum ether/hexanes, 0 °C

OCHj, then SO, OCH,
Et,0,-70-10 °C S0,Cl
OCH3 2. 80Cly OCH3
hexanes, 0 °C
13a Int-24
55% yield

[0181] A solution of (13a) (1.0 g, 5.61 mmol) (J. Org. Chem. 2008, 7481-7485) and TMEDA (717 mg, 6.17 mmol) in
petroleum ether (15.0 mL) was cooled in an ice-water bath and then treated dropwise with n-BuLi (2.5 M in hexanes, 2.5
mL, 6.17 mmol) via addition funnel, maintaining the temperature <5 °C (internal). The mixture was stirred at 0 °C for 20 min
and then cooled to-70 °C with a dry-ice/acetone bath. A pre-cooled solution (-65 °C) of SO, (5.4 g, 84.2 mmol) in Et,O (100
mL) was added slowly, maintaining the temperature < -60 °C (internal). The pale-yellow reaction mixture was slowly
warmedto 10 °C. The resultant solids were collected by filtration and washed with dry Et,O. The filter cake was suspended
in hexane (30 mL) and the mixture was cooled to 0 °C. To the cold suspension was added a solution of SOCI, (757 mg, 5.61
mmol) in hexane (20 mL) slowly, maintaining the temperature <3 °C (internal). The resulting mixture was stirred at 0 °C for
18 h. The solution was filtered and the filter cake was washed with cold hexane (20 mL). The solids were taken up in EtOAc
(50 mL) and washed with H,0O (50 mL). The organic layer was dried over Na,SO,, filtered, and concentrated to provide 4-
cyclopropyl-2,6-dimethoxybenzene-1-sulfonyl chloride (Int-24) (856 mg, 55% yield) as a white solid. "H NMR (400 MHz,
CDCl3) 3 6.32 (s, 2H), 3.97 (s, 6H), 1.93 (tt, J=5.0, 8.3 Hz, 1H), 1.18 - 1.11 (m, 2H), 0.86 - 0.80 (m, 2H).

Preparation of 4-methoxy-6-((4-methyl-1H-pyrazol-1-yl)methyl)benzo[d]isoxazol-3-amine (Int-25) according to
Scheme 14.

[0182]
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Scheme 14:

F F N= F
NG NC HN}CH?’ NC N
y | CH
OH Br N} 3
MeO MeO
MeO step 1 step 2
14b
Int-01 14¢
step 3
-0
HoN
2 N=
N/ CHs
MeO
Int-25

Step 1: Synthesis of 4-(bromomethyl)-2-fluoro-6-methoxybenzonitrile (14b).

[0183] To a solution of 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) (8.0 g, 44.2 mmol) and PPhs (18.7 g,
71.2 mmol) in acetonitrile (400 mL) was added Br, (11.8 g, 73.8 mmol) and the mixture was heated at 55 °C for 2 h. Water
and excess Na,SO; were added and the mixture was extracted with EtOAc. The combined organic layers were washed
with brine, dried over anhydrous Na,SQO,, filtered and concentrated under reduced pressure. The residue was purified by
column chromatography (Pet. Ether/EtOAc = 10/1) to give the title compound (9.7 g, 91%) as a white solid, which was used
directly in the next step.

Step 2: Synthesis of 2-fluoro-6-methoxy-4-((4-methyl-1H-pyrazol-1-yl)methyl)benzonitrile (14c).

[0184] A mixture of 4-(bromomethyl)-2-fluoro-6-methoxybenzonitrile (14b) (100 mg, 0.41 mmol), 4-methyl-1H-pyrazole
(40 mg, 0.49 mmol)and K,CO4 (113 mg, 0.82 mmol) in DMF (5 mL) was heated at 60 °C overnight. The mixture was diluted
with water, extracted with EtOAc and the organic extract was washed with brine, dried over Na,SO,, filtered and
concentrated under reduced pressure. The reaction was scaled up accordingly using 4-(bromomethyl)-2-fluoro-6-
methoxybenzonitrile (14b) (500 mg, 2.05 mmol) and the two batches were combined and purified by column chromato-
graphy (DCM/MeOH = 10/1) to give the title compound (380 mg, 63%) as a yellow solid. m/z 246.0 [M+H]*.

Step 3: Synthesis of 4-methoxy-6-((4-methyl-1H-pyrazol-1-yl)methyl)benzo[d]isoxazol-3-amine (Int-25)

[0185] To a solution of N-hydroxyacetamide (238 mg, 3.18 mmol) in anhydrous DMF (13 mL) at 0 °C was added -BuOK
(357 mg, 3.18 mmol) and the mixture was stirred for 30 min. 2-Fluoro-6-methoxy-4-((4-methyl-1H-pyrazol-1-yl)methyl)
benzonitrile (14¢) (260 mg, 1.06 mmol) was then added and the mixture was allowed to warm to RTand stirred overnight.
Water was added and the mixture was extracted with EtOAc. The combined organic layers were dried over Na,SOy,,
filtered and concentrated under reduced pressure. The residue was purified by column chromatography (DCM/MeOH =
50/1) to give the title compound (150 mg, 55%) as a yellow solid. m/z 259.1 [M+H]*. TH NMR (400 MHz, CDCl3) 5 7.37 (s,
1H), 7.20 (s, 1H), 6.76 (s, 1H), 6.43 (s, 1H), 5.31 (s, 2H), 3.90 (s, 3H), 2.07 (s, 3H).

Preparation of 2,6-dimethoxybenzenesulfonyl chloride (Int-26) according to Scheme 15.

[0186]
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H3C_
@] O\\ //O
~Cl
?
CHs
Scheme 15:
Hac\o H3C,
@]
o\\s,,O
_—mm
(I) (0]
|
CH3 CH3
15a Int-26

[0187] Toasolution of 1,3-dimethoxybenzene (5.0 g, 36 mmol)and TMEDA (4.6 g, 39.8 mmol)in n-hexane (100mL)at0
°C under N, was added n-BuLi (2.5 M solution in hexanes, 16.0 mL, 39.8 mmol) dropwise while keeping the internal
reaction temperature below 5 °C. The mixture was stirred at 0 °C for 20 min then cooled to -78 °C and bubbled with SO, gas
for 20 min. The mixture was then allowed to warm slowly to 10 °C and the resulting precipitate was collected by filtration and
washed with dry diethyl ether. The solid was suspended in n-hexane (100 mL ), cooled to 0 °C and a solution of SO,Cl, (4.9
g, 36 mmol) in n-hexane (20 mL) was added dropwise while keeping the internal temperature below 3 °C. The mixture was
then stirred at 0 °C for 1 h and the solids were collected by filtration and washed with cold n-hexane. The solids were then
partitioned between diethyl ether and water, the layers were separated and the aqueous layer was further extracted with
diethyl ether. The combined organic extracts were dried over anhydrous Na,SO,, filtered and concentrated under reduced
pressure to give the titlte compound (4.0 g, 47%) as a white solid. "H NMR (400 MHz, CDCl;) § 7.54 (t, J=8.4 Hz, 1H), 6.66
(d, J=8.4 Hz, 2H), 3.97 (s, 6H).

Preparation of N-(6-bromo-4-methoxybenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Int-27) ac-
cording to Method AA.

[0188]
HsC-
O..,0 N-o
N\~
S\N
H
Gy &
3 CH,
Method AA:
[0189]
LIHMDS Ry
R{NH, + R,SO,CI o S

H

[0190] Toasolution ofthe amine (0.5 mmol, 1.0 eq.)inanhydrous THF (10 mL)at-78 °C under N, was added LiHMDS (1
M solution in THF, 3 eq.) dropwise and the mixture was stirred at-78 °C for 30 min. A solution of the sulfonyl chloride (1.5
eq.)inanhydrous THF (2.0 mL) was then added dropwise and the mixture was allowed to warm to RTand stirred overnight.
Water was added and the mixture was extracted with EtOAc. The combined organic extracts were washed with brine, dried
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over anhydrous Na,SO,, filtered and concentrated under reduced pressure. The residue was purified by column
chromatography or prep. TLC to give the title compound. Variations to above conditions have been noted in the table
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immediately below.

Table 9:
Name and Structure Analytical Intermediates Notes
mlz 441219 2,6-dimethoxy ben.- 4 eq. LIHMDS
HsC. [M+H]*; 'H zenesulfonyl chloride used
(0] NMR (400 (Int-26) ’
0,2 N-o
S\ /i MHZ,
H DMSO-dg) &
9.80 (s, 1H),
° 5 Br 7.54-7.48 (m, | 6-bromo-4-methoxy- | Prep. TLC
CH3 CI)H 2H), 7.05 (s, benzo[d]is oxazol-3- | (DCM/MeOH=
3 1H), 6.78 (d, amine (14b) 100/1)
N-(6-bromo-4-methoxybenzo[dJisoxazol-3-yl)-2,6-di- | J=8.4 Hz, 2H),
methoxybenzenesulfona mide, Int-27 3.92 (s, 3H),
3.76 (s, 6H).
Preparation of 7-bromo-5-methylbenzo[d]isoxazol-3-amine (Int-28) according to Scheme 16.
[0191]
N-Q
H2N Br
CHj;
Scheme 16:
F o F O F
Br Br Br
HO . < _—
——
step 1 step 2 step 3
CHs CHs CHs
16a 16b
0] F -
B N\\ Br 5\] 3
H2N r HZN Br
E— -
step 4 step 5
CHj CHj CH4
16c 16d Int-28

Step 1: Synthesis of 3-bromo-2-fluoro-5-methylbenzoic acid (16a)

[0192] To a solution of 2-bromo-1-fluoro-4-methylbenzene (10.0 g, 53 mmol) and diisopropylamine (5.9 g, 58 mmol) in
anhydrous THF (200 mL) at-78 °C under N, was added n-BuLi (2.5 M solution in hexanes, 25.6 mL, 64.0 mmol) dropwise
and the mixture stirred at-78 °C for 1 h. Excess solid CO, (dry ice) was added and stirring was continued at-78 °C for 3 h.
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The mixture was diluted with water (500 mL) and extracted with EtOAc (500 mL). The organiclayer was washed with brine,
dried overNa,SO,, filtered and concentrated under reduced pressure to give the title compound (12.3 g, 100%) as a brown
solid, which was used in the next step without further purification. m/z 232.8 [M+H]*.

Step 2: Synthesis of 3-bromo-2-fluoro-5-methylbenzoyl chloride (16b)

[0193] To a solution of 3-bromo-2-fluoro-5-methylbenzoic acid (16a) (12.3 g, 53 mmol) and DMF (4 drops) in DCM (100
mL)at RT under N, was added oxalyl chloride (13.0 g, 106 mmol) dropwise and the mixture was stirred for 2 h. The mixture
was concentrated under reduced pressure to give the title compound (14.0 g, 100%) as a brown solid, which was used in
the next step without further purification.

Step 3: Synthesis of 3-bromo-2-fluoro-5-methylbenzamide (16c)

[0194] A solution of 3-bromo-2-fluoro-5-methylbenzoyl chloride (16b) (14.0 g, 53 mmol) in DCM (100 mL) was added
dropwise to a 30% aqueous ammonium hydroxide solution (100 mL) and the mixture was stirred for 2 h. The mixture was
diluted with EtOAc (200 mL), washed with water (200 mL X 3), brine and the organic layer was dried over Na,SO,, filtered
and concentrated under reduced pressure to give the titte compound (12.0 g, 97%) as a brown solid, which was used in the
next step without further purification. m/z 231.9 [M+H]*.

Step 4: Synthesis of 3-bromo-2-fluoro-5-methylbenzonitrile (16d)

[0195] A solution of 3-bromo-2-fluoro-5-methylbenzamide (16¢) (10.0 g, 43.0 mmol) and thionyl chloride (15.4 g, 129
mmol)in DMF (100 mL) was heated at 100 °C for 3 h. The mixture was diluted with EtOAc (200 mL) and washed with water
(400 mL X 5), brine and the organic layer was dried over Na,SO,, filtered and concentrated under reduced pressure to give
the title compound (5.0 g, 54%) as a brown solid, which was used in the next step without further purification. m/z213.9
[M+H]*.

Step 5: Synthesis of 7-bromo-5-methylbenzo|[d]isoxazol-3-amine (Int-28)

[0196] A suspension of N-hydroxyacetamide (5.27 g, 70.2 mmol) and -BuOK (7.88 g, 70.2 mmol) in anhydrous DMF
(200 mL) was stirred at 0 °C for 1 h. 3-Bromo-2-fluoro-5-methylbenzonitrile (16d) (5.0 g, 23.4 mmol) was then added and
the mixture was allowed to warm to RT and stirred overnight. The mixture was diluted with EtOAc (300 mL), washed with
water (600 mL X 4), brine and the organic layer was dried over Na,SO,, filtered and concentrated under reduced pressure.
The residue was purified by column chromatography (Pet. ether/EtOAc = 10/1) to give the title compound (2.8 g, 52%) as a
yellow solid. m/z 226.9 [M+H]*.

Preparation of N-(7-bromo-5-methylbenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Int-29) accord-
ing to Method AB.

[0197]
H;C.
? 0.2 N-oO
S\N / Br
H
?
CHj CHs
Method AB:
[0198]
R,S0,Cl R, O
RyNH, 25 Ry
pyridine o H
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[0199] To a solution of the amine (0.2 mmol, 1.0 eq.) in pyridine (2 mL) was added the sulfonyl chloride (1.5 eq.) and the
mixture was heated at 120 °C under microwave irradiation for 2 h. The mixture was partitioned between water and EtOAc,
the layers were separated and the organic layer was washed with brine, dried over Na,SO,, filtered and concentrated
under reduced pressure. The residue was purified by prep. TLC to give the title compound. Variations to above conditions

have been noted in the table immediately below.

Table 10:
Name and structure Analytical Intermediates Notes
HAC mlz 427.0,429.0 | 2,6-dimethoxy 0.2 eq. DMAP used.
¥~o [M+H]*; TH NMR | benzenesulfon yl Organic layer
O, 0O 5‘1-0 (400 MHz, chloride (Int-26) | washed with 0.1 M
N Br DMSO-dg) 6 11.5 aq. HCl in workup.
H (s, 1H), 7.85 (s,
0 1H), 7.73 (s, 1H), | 7-bromo-5-methyl-
] 7.48 (t, J=8.4 Hz, | benzo[d] isoxa-
CHj CH 1H), 6.75 (d, zol-3-amine Prep. TLC
8 J=8.4 Hz, 2H), | (Int-28) (DCM/MeCH, 20/1)
N—(7—bromo-5—methylbenzo[q]isoxazol-3-yl)-2,6- 3.74 (s, 6H), 2.40
dimethoxybenzenesulfonam ide, Int-29 (s, 3H).
Sulfonamide Formation Methods:
[0200]
O\\S/’O
~Cl 0 X
R5 v N/\ "‘l _ \>_R23
R7 o R3 N=y
R® Os8-NH R4
RS 1a
X=N, C-R
R’ Y =N, C-R*
R6
Formula (A)
Method A:
[0201] To asolution of compound of Type IV (1.0 eq) in pyridine (¢ = 0.1 M) was added compound of Type V (1.2 eq). The

mixture was stirred at heated at a temperature between 80 and 120 °C for ~3-16 h. The reaction was cooled to room
temperature, concentrated to dryness, and purified by standard methods known to those in the art to provide compound of
Formula (A).

Method B:

[0202] To asuspension of NaH (60% dispersion in mineral oil, 3.0 eq) in THF (¢=0.15 M) at 0 °C was added a solution of
compound of Type IV (1.0eq)in 1:1 THF/DMF (¢=0.15M)or THF (c=0.15 M) drop-wise. A solution of compound of Type V
(1.3 eq)in 2:1 THF/DMF (¢ =0.15 M) or THF (c= 0.15 M) was added at the same temperature. The reaction mixture was
stirred at 60 °C for 16 h. The reaction was cooled to room temperature, concentrated to dryness, and purified by standard
methods known to those in the art to provide compound of Formula (A).

Method C:
[0203] To asolution of compound of Type IV (1.0 eq) in THF (¢ =0.3 M) was added NaOtPn (40% in PhMe, 1.0eq)and a

solution of compound of Type V (1.0 eq) in THF (¢ = 0.3 M). The mixture was stirred at 60 °C for 16 h. The reaction was
cooled to room temperature, concentrated to dryness, and purified by standard methods known to those in the art to
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provide compound of Formula (A).
Method D:
[0204] To a solution of compound of Type IV (1.0 eq) and compound of Type V (1.2 eq) in ACN (¢ =0.2 M) was added a

0.05 M solution of DMSO in ACN (1.0 mL/mmol compound of Type IV, 0.05 eq DMSO), followed by 3,5-lutidine (3.0 eq).
The mixture was stirred at room temperature for 16 hours, concentrated to dryness, and purified by standard methods
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known to those in the art to provide compound of Formula (A).

Preparation of Examples and Reference Examples

Reference Example 01: Preparation of 5-ethyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1 -yl)methyl]-1,2-ben-
zoxazol-3-yl}benzene-1 -sulfonamide according to Scheme A.

[0205]
N’O N/N\
N\ ey
G
0=S—NH 0\
H3C’0 CHS
CH,4
Scheme A:
H3CO,S.
TEONAN  Int13
.
F F _N
OH Cs,CO; D
NC MeCN, 70 °C NC
OCHjs OCH; A-1
78% vield
Int-01
Step 1 O
HO.
NJ\CHg
H
Step 2
K,CO3
DMF, H,0, 60°C
Os /P
0 N HCO e Y 88% yield
N [y
\ —
1] 0 -N
=g-NH / N7
Hyco, O OCH, CHa AN &7
pyridine, 80 °C
Example 01 H2N-OCH; g
CH, P 63% yield

Step 3

Step 1: Synthesis of 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (A-1).

[0206] To a solution of 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) (7.0 g, 38.6 mmol) and 1-(metha-
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nesulfonyl)-1H-pyrazole (Int-13) (6.2 g, 42.5 mmol) in MeCN (150 mL) was added Cs,CO5 (18.9 g, 58 mmol). The mixture
was stirred at 70 °C for 2 h. LCMS analysis showed consumption of the starting material. The reaction was filtered and the
filtrate was concentrated to dryness. The crude residue was purified by flash chromatography (40 g SiO,, 1:1 EtOAc/pe-
troleum ether) to provide 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)methyllbenzonitrile (A-1) (7.0 g, 78% yield) as a yellow
solid. m/z (ESI+) 231.8 (M+H)*.

Step 2: Synthesis of 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2).

[0207] To a solution of 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)methyllbenzonitrile (A-1) (7.0 g, 30.3 mmol) and N-
hydroxyacetamide (6.8 g, 90.8 mmol) in DMF (200 mL) and H,O (30 mL) was added K,CO5 (25.1 g, 182 mmol). The
mixture was stirred at 60 °C for 16 h. TLC analysis (EtOAc) showed consumption of the starting material. The reaction
mixture was concentrated to remove the majority of the DMF and then diluted with H,O (100 mL). The resultant precipitate
was collected by filtration. The filter cake was washed with H,0 (3x20 mL) and dried in vacuum to provide 4-methox-
y-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (6.0 g). The above filtrate was extracted with EtOAc (2x30
mL). The combined organic layers were dried over Na,SO,, filtered, and concentrated. The residue was purified by flash
chromatography (SiO,, EtOAc) to provide an additional batch of 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-amine (A-2) (0.5 g). The two batches of product were combined and dried under vacuum to provide 4-methox-
y-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (6.5 g, 88% vyield) as a yellow solid. "H NMR (400 MHz,
DMSO-dg) 5 7.88 (d, J=2.0 Hz, 1H), 7.51 (d, J=1.3Hz, 1H), 6.70 (s, 1H), 6.63 (s, 1H), 6.31 (t, J=2.0 Hz, 1H), 6.08 - 5.78 (m,
2H), 5.52 - 5.31 (m, 2H), 3.93 - 3.73 (m, 3H). m/z (ESI+) 244.8 (M+H)*.

Step 3: Synthesis of 5-ethyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide (Example 01) according to Sulfonamide Formation Method A.

[0208] To a solution of 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (1.23 g, 5.032 mmol) in
pyridine (2.5 mL) was added 5-ethyl-2-methoxybenzene-1-sulfonyl chloride (1.54g, 6.54 mmol). The reaction was stirred
at 80 °C for 3.5 h. LCMS analysis showed consumption of the starting material with formation of the desired product mass.
The reaction solidified upon cooling. The solid was dissolved in DCM and AcOH (1.4 mL) with a minimal amount of MeOH.
The mixture was purified by flash chromatography (40 g SiO,, 10-70% MeOAc/heptane). The pure fractions containing the
titte compound were collected. The impure fractions were repurified by flash chromatography (40 g SiO,, 10-70%
MeOAc/heptane). The pure fractions were combined with the previously isolated pure fractions and concentrated to
provide a white solid. The solid was suspended in MeOAc, refluxed for 1 h, and allowed to cool to room temperature. The
resultantsolid was collected by filtration and dried under vacuum to provide 5-ethyl-2-methoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 01) (1.4 g, 63% yield) as a white
solid. TH NMR (400 MHz, DMSO-dg) § 9.98 (s, 1H), 7.87 (d, J=2.0 Hz, 1H), 7.62 (d, J=2.3 Hz, 1H), 7.49 (d, J=1.5 Hz, 1H),
7.46 (dd, J=2.0,8.5Hz, 1H), 7.10 (d, J=8.5 Hz, 1H), 6.83 (s, 1H), 6.74 (s, 1H), 6.30 (t, J=2.0 Hz, 1H), 5.43 (s, 2H), 3.81 (s,
3H), 3.74 (s, 3H), 2.59 (q, J=7.5 Hz, 2H), 1.13 (1, J=7.5 Hz, 3H); m/z (ESI+) 443.1 (M+H)*.

Reference Example 02: Preparation of 2,6-dimethoxy-N-{4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide according to Scheme B.

0 NN
Ny N=
0
1] CH
0=S CH,

o)

\

CHj

[0209]

Hac-O

Reference Example 03: Preparation of 2,6-dimethoxy-N-{4-methoxy-6-[(5-methyl-1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide according to Scheme B.

[0210]
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o=s-NH 0O,
H3C—O CH3
o]
“CH,4
Scheme B:
N_N,SOZCH3 N_N,SOZCH3 IntA5
/i + /i (~1:1 mixture)
F H3C/k/ K/\CH;; ch
OH Cs,CO, F NN
NC MeCN, 70 °C NG N=
OCH 2b
3 OCH R
Int-01 84% yield (~1:1 mixture) 3
B-1: R% = CH3, R*=H
step 1 B-2: R% = H, R%° = CH,
K,CO,
o DMF, H,0, 60 °C
HO\NJ\CH 75% vyield
H 3] (~1:1 mixture)
step 2
R2 1C0 Qo
S/
O ,}j N \Cl R2c
N —
”’NH R2b N\ ‘N\
Hico O OCHs pyridine, 120 °C 2
OCH; HN  OcHg R

Example 02: R?® = CHj, R%® = H (2% yield)
Example 03: R?® = H, R%® = CH, (4% vyield)

step 3
B-3: R% = CH3, R*=H
B-4: R?® = H, R* = CH,

Step 1: Synthesis of 2-fluoro-6-methoxy-4-[(3-methyl-1H-pyrazol-1-yl)methyl]benzonitrile (B-1) and 2-fluoro-6-
methoxy-4-[(5-methyl-1H-pyrazol-1-yl)methyl]benzonitrile (B-2).

[0211]

To a mixture (~1:1) of 1-(methanesulfonyl)-3-methyl-1H-pyrazole and 1-(methanesulfonyl)-5-methyl-1H-pyra-

zole (Int-15) in MeCN (25 mL) was added 2-fluoro-4-(hydroxymethyl)-6-methoxybenzonitrile (Int-01) (1.0 g, 5.5 mmol)
and Cs,CO3(2.3 g, 7.2mmol). The mixture was stirred at 70 °C for 1 h. LCMS analysis showed consumption of the starting
material with formation of the desired product mass. The reaction was cooled to room temperature and concentrated to
dryness. The residue was purified by flash chromatography (20 g SiO,, 100% EtOAc) to provide a mixture (~1:1) of 2-
fluoro-6-methoxy-4-[(3-methyl-1H-pyrazol-1-yl)methyl]benzonitrile (B-1) and 2-fluoro-6-methoxy-4-[(5-methyl-1H-pyra-
zol-1-yl)methyllbenzonitrile (B-2) (1.13 g, 84% yield) as a yellow gum. m/z (ESI+) 245.8 (M+H)*.
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Step 2: Synthesis of 4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (B-3) and 4-
methoxy-6-[(5-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (B-4).

[0212] Toamixture (~1:1)of 2-fluoro-6-methoxy-4-[(3-methyl-1H-pyrazol-1-yl)methyl]benzonitrile (B-1) and 2-fluoro-6-
methoxy-4-[(5-methyl-1H-pyrazol-1-yl)methyl]benzonitrile (B-2) (1.13 g, 4.73 mmol) in DMF (20 mL) and H,O (3 mL) was
added N-hydroxyacetamide (1.07 g, 14.2 mmol) and K,CO3 (3.9 g, 28.4 mmol). The mixture was stirred at 60 °C for 16 h.
LCMS analysis showed consumption of the starting material with formation of the desired product mass. The mixture was
concentrated to dryness. The residue was taken up in EtOAc (30 mL) and washed with H,O (30 mL). The organic layer was
dried over Na,SO,, filtered, and concentrated. The residue was purified by flash chromatography (20 g SiO,, 100%
EtOAc) to provide a mixture (~1:1) of 4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (B-3) and
4-methoxy-6-[(5-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (B-4) (916 mg, 75% yield) as a solid. m/z
(ESI+) 258.8 (M+H)*.

Step 3: Synthesis of 2,6-dimethoxy-N-{4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}
benzene-1-sulfonamide (Example 02) and 2,6-dimethoxy-N-{4-methoxy-6-[(5-methyl-1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 03) according to Sulfonamide For-
mation Method A.

[0213] To a mixture (~1:1) of 4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (B-3) and 4-
methoxy-6-[(5-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine(B-4) (800 mg, 3.1 mmol) in pyridine (10.0 mL)
was added 2,6-dimethoxybenzene-1-sulfonyl chloride (Int-26) (1.1 g, 4.65 mmol). The mixture was stirred at 120 °C for2 h.
The reaction was cooled to room temperature and concentrated to dryness. The residue was purified by flash chromato-
graphy (20 g SiO,, 1:4 MeOH/EtOAc). The material was re-purified by preparative HPLC with a YMC Triart column
(20x150 mm, 7 um particle size), which was eluted with 23-63% MeCN/H,0 (+0.225% formic acid) with a flow rate of 25
mL/min. The material was re-purified by preparative SFCwith a Diacel CHIRALCEL OD-H column (30x250 mm, 5 um
particle size), which was eluted with 45% EtOH/CO, (+0.1% NH,OH) with a flow rate of 60 mL/min to provide 2,6-
dimethoxy-N-{4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide ~ (Refer-
ence Example 02) (63 mg, 4% yield) as the first eluting peak as a white solid. '"H NMR (400 MHz, DMSO-dj) & 9.62
(br.s,1H),7.74(d, J=2.1 Hz, 1H), 7.49 (t, J=8.4 Hz, 1H), 6.81 (s, 1H),6.77 (d, J=8.3 Hz, 3H), 6.07 (d, J=2.1 Hz, 1H), 5.33 (s,
2H), 3.93 - 3.84 (m, 3H), 3.77 (s, 6H), 2.15 (s, 3H); m/z (ESI+) 458.8 (M+H)*. 2,6-Dimethoxy-N-{4-methoxy-6-[(5-
methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 03) (33 mg, 2%
yield) was obtained as the second eluting peak as a white solid. TH NMR (400 MHz, DMSO-dg) & 9.64 (br. s, 1H),
7.49 (t, J=8.6 Hz, 1H), 7.40 (d, J=1.7 Hz, 1H), 6.78 (s, 1H), 6.76 (s, 1H), 6.66 (s, 1H), 6.61 (s, 1H), 6.11 (dd, J=1.8, 0.9 Hz,
1H), 5.41 (s, 2H), 3.86 (s, 3H), 3.76 (s, 6H), 2.21 (s, 3H); m/z (ESI+) 458.8 (M+H)*.

[0214] The examples and reference examples in the table below were synthesized according to the methods used for
the synthesis of 5-ethyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfona-
mide (Reference Example 01), 2,6-dimethoxy-N-{4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}benzene-1-sulfonamide (Reference Example 02), and 2,6-dimethoxy-N-{4-methoxy-6-[(5-methyl-1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 03) and the general sulfonamide formation
methods A-D. The following examples were synthesized with non-critical changes or substitutions to the exemplified
procedures that someone who is skilled in the art would be able to realize. If necessary, separation of regioisomeric
mixtures was carried out understandard methods known in the art, such as SFC or HPLC, and was conducted at any
suitable step in the synthetic sequence.
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Table 11:

Example
Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

RefEx. 04

| LN
Ny )
0O

N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-ben-
zoxazol-3-yl}benzenesulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 10.95 (br. s,
1H), 8.03 - 7.95 (m, 2H),
7.87 (d, J=2.3 Hz, 1H),
7.71-7.65(m, 1H), 7.64 -
7.58 (m, 2H), 7.49 (d,
J=1.8 Hz, 1H), 6.83 (s,
1H), 6.74 (s, 1H), 6.30 (t,
J=2.0 Hz, 1H), 5.44 (s,
2H), 3.85 (s, 3H); miz
(ESI+) 244.7 (M+H)*.

RefEx.05

o) _N

! NN
Ng )
()

HiC
2,4-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide

H NMR (400 MHz,
DMSO-dg) 5 9.88 (br. s,
1H), 7.87 (d, J=2.2 Hz,
1H), 7.72 (d, J=8.5 Hz,
1H), 7.49 (d, J=1.9 Hz,
1H), 6.81 (s, 1H), 6.74 (s,
1H), 6.69 - 6.57 (m, 2H),
6.30 (t, J=2.1 Hz, 1H),
5.43 (s, 2H), 3.86 (s, 3H),
3.82(s, 3H), 3.77 (s, 3H);
miz (ESI+) 445.0
(M+H)*.

RefEx. 06

2-fluoro-6-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-
yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfona-

1H NMR (400 MHz,
DMSO-dg) 3 10.67 (br. s,
1H), 7.89 (d, J=2.3 Hz,
1H), 7.62 (td, J=8.5, 6.0
Hz, 1H), 7.50 (d, J=1.8
Hz, 1H), 7.03 (d, J=8.5
Hz, 1H), 6.95 (dd,
J=10.9, 8.4 Hz, 1H), 6.85
(s, 1H), 6.76 (s, 1H), 6.31
(t, J=2.1 Hz, 1H), 5.45 (s,
2H), 3.81 (s, 3H), 3.80 (s,
3H); miz (ESI+) 432.9
(M+H)*.

RefEx. 07

mide
N,O N~ N\
\Y \§2
G
o=s-NH o F
HsC~O CHj
o]

"CH,
N-{6-[(4-fluoro-1H-pyrazol-1- yl)methyl]-4-meth-
oxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-
sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 8.85 (br. s,
1H), 8.02 (d, J=4.6 Hz,
1H), 7.53 (d, J=4.2 Hz,
1H), 7.46 (t, J=8.5 Hz,
1H), 6.86 (s, 1H), 6.76 -
6.71 (m, 3H), 5.33 (s,
2H), 3.87 (s, 3H), 3.74 (s,
6H); m/z (ESI+) 463.0
(M+H)*.
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Data Formation
Number
Method
/O N’N\
Na \§) TH NMR (400 MHz,
/o) DMSO-dg) 5 7.84 (d,
O—SI’NH o J=2.3 Hz, 1H), 7.48 (d,
HaC~C, “CHs J=1.9 Hz, 1H), 6.76 (s,
2H),6.54 (s, 1H), 6.49 (s,
RefEx.08 O\CH 1H), 6.29 (t, J=2.1 Hz, c
3 1H), 5.37 (s, 2H), 4.09
B! (br. s, 1H), 3.83 (s, 3H),
4-bromo-2,6-dimethoxy-N-{4-meth  oxy-6-[(1H-pyra- 225299(352?)9 Z:Z_,(_'E)? ")
zol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfo- T '
namide
0 NN
N \\) 1H NMR (400 MHz,
0 \ == DMSO-dg) 59.56 (s, 1H),
o= NH 7.87 (d, J=1.96 Hz, 1H),
H.c-O =3 O\ED 7.43-7.55 (m, 2H), 6.83
RefEx. 09 3 D (s, 1H), 6.77 (d, J=8.80 A
O\CH D Hz, 3H), 6.30 (t, J=2.08
3 Hz, 1H), 5.44 (s, 2H),
2,6-dimethoxy-N-{4-[(2H;)methyloxy]-6-[(1H-pyra- 3.76 (s, 6H); m/z (ESI+)
zol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfo- | 448.1 (M+H)*.
namide
N TH NMR (400 MHz,
0 N7\ DMSO-dg) 59.09 (s, 1H),
N\ \§7 7.89 (d, J=2.3 Hz, 1H),
|C|> 7.60 - 7.34 (m, 2H), 6.81
0=s-NH 0_ _cCH, (d, J=13.0 Hz, 2H), 6.76
RefEx.10 H,C-O Y (d, J=9.6 Hz, 2H), 6.31 (t, A
0, CHs J=2.1Hz, 1H), 5.45 (s,
CHs 2H), 4.75 (sept, J=6.1
Hz, 1H), 3.75 (s, 6H),
2,6-dimethoxy-N-{4-[(propan-2-yl)oxy]-6-[(1H-pyra- 1.34 (d, J=6.0 Hz, 6H);
zol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfo- | ../~ (ESI+) 473.1
namide (M+H)+.
N TH NMR (400 MHz,
0 N7\ DMSO-dg) 59.56 (s, 1H),
Ny \§7 7.89 (dd, J=2.3, 0.7 Hz,
0 1H), 7.56 - 7.37 (m, 2H),
o o=s-NH ¢ 6.97 (s, 1H), 6.87 (s, 1H),
H.C~ W 6.77 (s, 1H), 6.75 (s, 1H),
RefEx. 11 ’ o, 6.32 (t, J=2.1 Hz, 1H), B

CHs

N-{4-(cyclopropyloxy)-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxyben-
zene-1-sulfonamide

5.48 (s, 2H), 3.99 - 3.88
(m, 1H), 3.73 (s, 6H),
0.87-0.77 (m,2H),0.75-
0.68 (m, 2H); m/z (ESI+)
471.1 (M+H)*.
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(continued)

Example
Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

RefEx.12

Hac’O =

HsC~O

2-methoxy-5-(methoxymethyl)-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-
sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 10.16 (br. s,
1H), 7.86 (d, J=2.0 Hz,
1H), 7.75 (d, J=1.6 Hz,
1H), 7.48 (s, 2H), 7.12
(br. d, J=8.5 Hz, 1H),
6.77 (br. s, 1H), 6.68 (br.
s, 1H), 6.29 (s, 1H), 5.42
(s, 2H), 4.37 (s, 2H), 3.81
(s,3H),3.75 (s, 3H), 3.25
(s, 3H); m/z (ESI+) 459.1
(M+H)*.

RefEx.13

0] -N

) N™N
Ny )
O

2-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-6-methylbenzene-1-sul-
fonamide

H NMR (400 MHz,
DMSO-dg) 5 11.26 (br. s,
1H), 7.88 (d, J=2.2 Hz,
1H), 7.62 - 7.43 (m, 1H),
7.27 -7.15 (m, 2H), 6.82
(br. s, 1H), 6.72 (br. s,
1H), 6.31 (t, J=2.1 Hz,
1H), 5.44 (s, 2H), 3.79 (s,
4H), 2.60 (s, 3H); m/z
(ESI+) 417.0 (M+H)*.

RefEx.14

lI
0=8-NH

HaC—O. b
o

\

CHs

HaCc-O
2,4 ,6-trimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 9.21 (br. s,
1H), 7.88 (d, J=2.0 Hz,
1H), 7.49 (d, J=1.3 Hz,
1H),6.81 (s, 1H), 6.75 s,
1H), 6.30 (t, J=2.0 Hz,
1H), 6.26 (s, 2H), 5.44 (s,
2H), 3.91 (s, 3H), 3.80 (s,
3H), 3.75 (s, 6H); miz
(ESI+) 475.1 (M+H)*.

RefEx.15

-S’NH
HaG—O

CH,

HaC—O
5-ethyl-2,4-dimethoxy-N-{4-methoxy-6-[(1H-pyra-
zol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfo-
namide

1H NMR (400 MHz,
CD,0D) 5 7.78 (d, J=2.4
Hz, 1H), 7.70 (s, 1H),
7.57 (d, J=1.9 Hz, 1H),
6.79 (s, 1H), 6.68 (s, 1H),
6.61 (s, 1H), 6.38 (t,
J=2.2 Hz, 1H), 5.47 (s,
2H),4.00 (s, 3H), 3.89 (s,
3H), 3.87 (s, 3H), 2.59 (q,
J=7.5 Hz, 2H), 1.17 (t,
J=75
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(continued)

Example
Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

Hz, 3H); m/z (ESI+)
473.1 (M+H)*.

RefEx.16

2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-ben zoxazol-3-yl}-5-(trifluoromethoxy)
benzene-1-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 7.87 (d,
J=2.2 Hz, 1H), 7.72 (d,
J=3.0 Hz, 1H), 7.62 -
7.56 (m, 1H), 7.50 (d,
J=1.8 Hz, 1H), 7.29 -
7.21 (m, 1H), 7.14 - 6.97
(m, 1H), 6.80 - 6.75 (m,
1H), 6.72 - 6.64 (m, 1H),
6.30 (t, J=2.1 Hz, 1H),
5.42 (s, 2H), 3.79 (s, 3H),
3.77 (s, 3H); miz (ESI+)
499.0 (M+H)*.

RefEx.17

:S’NH

_N
O N7\
Ny —
0
1] 0
“CHg

o)
HaC—O

CHj
2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-5-methylbenzene-1-sul-
fonamide

H NMR (400 MHz,
DMSO-dg) 59.96 (s, TH),
7.87 (d, J=2.3 Hz, 1H),
7.61 (d, J=2.3 Hz, 1H),
7.50 (d, J=1.8 Hz, 1H),
7.36 (d, J=5.1 Hz, 1H),
7.04 (d, J=8.4 Hz, 1H),
6.78 (br. s, 1H), 6.70 (br.
s, TH), 6.30 (t, J=2.2 Hz,
1H), 5.43 (s, 2H), 3.83 (s,
3H), 3.73 (s, 3H), 2.28 (s,
3H); miz (ESI+) 429.0
(M+H)*.

RefEx.18

0 -N

/ N7\
N\ \§7

CHs,

H,C
2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-5-(propan-2-yl)ben-
zene-1-sulfonamide

TH NMR (400 MHz,
DMSO-dg) 6 10.04 (s,
1H), 7.87 (d, J=2.3 Hz,
1H), 7.65 (d, J=2.3 Hz,
1H), 7.50 (s, 1H), 7.48 -
7.43 (m, 1H), 7.09 (d,
J=8.6 Hz, 1H), 6.81 (br.
s, 1H), 6.71 (br. s, 1H),
6.30 (s, 1H), 5.43 (s, 2H),
3.81(s, 3H), 3.73 (s, 3H),
2.90 (hept, J=6.7 Hz,
1H), 1.17 (d, J=6.9 Hz,
6H); m/z (ESI+) 457.2
(M+H)*.
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(continued)

Example
Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

RefEx.19

g@”@

‘S’NH
Hac’

O—CH3

2,5-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 10.16 (s,
1H), 7.87 (d, J=2.3 Hz,
1H), 7.50 (d, J=1.8 Hz,
1H), 7.33 (d, J=3.0 Hz,
1H), 7.18 - 7.00 (m, 2H),
6.78 (br. s, 1H), 6.69 (br.
s, TH), 6.30 (t, J=2.1 Hz,
1H), 5.43 (s, 2H), 3.83 (s,
3H), 3.73 (s, 3H), 3.71 (s,
3H); miz (ESI+) 445.0
(M+H)*.

RefEx. 20

SO
oaly

3-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-5,6,7,8-tetrahydro-
naphthalene-2-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 59.84 (s, 1H),
7.88 (d, J=2.3 Hz, 1H),
7.50 (d, J=1.9 Hz, 1H),
7.49 (s, 1H), 6.86 (s, 1H),
6.84 (s, 1H), 6.75 (s, TH),
6.31 (t, J=2.1 Hz, 1H),
5.44 (s, 2H), 3.87 (s, 3H),
3.73 (s, 3H), 2.80 - 2.71
(m, 2H), 2.69 - 2.63 (m,
2H), 1.77 - 1.61 (m, 4H);
miz (ESI+) 468.8
(M+H)*.

RefEx.21

S

0=s-NH

O,

2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-5,6,7,8-tetrahydro-
naphthalene-1-sulfonamide

H NMR (400 MHz,
DMSO-dg) 5 9.56 (s, 1H),
7.88 (d, J=2.0 Hz, 1H),
7.50 (d, J=1.2 Hz, 1H),
7.29 (d, J=8.6 Hz, 1H),
6.99 (d, J=8.6 Hz, 1H),
6.83 (s, 1H),6.76 (s, 1H),
6.30 (t, J=2.1 Hz, 1H),
5.44 (s, 2H), 3.88 (s, 3H),
3.78 (s, 3H), 3.12 (t,
J=5.7 Hz, 2H), 2.72 (t,
J=6.0 Hz, 2H), 1.73 -
1.59 (m, 4H); m/z (ESI+)
468.8 (M+H)*.

RefEx.22

2,6-dimethoxy-N-{4-methoxy-6-[(1H-1,2,3-triazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide

TH NMR (400 MHz,
DMSO-dg) 5 10.34 (br. s,
1H),9.78 (br.s, 1H), 8.26
(s, 1H), 7.78 (s, 1H), 7.46
(t, J=8.4 Hz, 1H), 6.98 (s,
1H),6.82 (s, 1H), 6.76 (s,
1H),8.74 (s, 1H), 5.72 (s,
2H), 3.89 (s, 3H), 3.74 (s,
6H); miz (ESI+) 446.1
(M+H)*.
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(continued)

Example
Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

RefEx.23

S—NH

H3C-O. : (

2,6-dimethoxy-N-{4-methoxy-6-[(2H-1,2,3-triazol-2-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 9.66 (br. s,
1H), 7.87 (s, 2H), 7.50 (t,
J=8.5 Hz, 1H), 6.92 (s,
1H), 6.79 - 6.77 (m, 2H),
6.76 (s, 1H), 5.79 (s, 2H),
3.88 (s, 3H), 3.77 (s, 6H);
miz (ESI+) 446.1
(M+H)*.

RefEx. 24

g@f}

O= S—NH

HyC~0 E (

4-cyclopropyl-2,6-dimethoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-
sulfonamide

1H NMR (400 MHz,
DMSO-dj) 5 8.58 (br. s,
1H), 7.87 (d, J=2.3 Hz,
1H), 7.50 (d, J=1.9 Hz,
1H), 6.78 (s, 1H), 6.72 (s,
1H), 6.39 (s, 2H), 6.30 (t,
J=2.1 Hz, 1H), 5.43 (s,
2H), 3.89 (s, 3H), 3.72 (s,
6H), 2.00 - 1.83 (m, 1H),
1.03-0.90 (m, 2H), 0.87 -
0.68 (m, 2H); miz (ESI+)
485.1 (M+H)*.

RefEx. 25

(o} CHs
CHs

N-{4-ethoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 9.34 (br. s,
1H), 7.89 (d, J=2.0 Hz,
1H), 7.53 - 7.48 (m, 2H),
6.83 (s, 1H), 6.78 (d,
J=8.5 Hz, 2H), 6.75 (s,
1H), 6.31 (t, J=2.1 Hz,
1H), 5.45 (s, 2H), 4.20 (q,
J=7.0 Hz, 2H), 3.75 (s,
6H), 1.38 (t, J=7.0 Hz,
3H); miz (ESI+) 459.1
(M+H)*.

RefEx.26

H,C~O
N-{4-(cyclopropyloxy)-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-2,4,6-trimethoxyben-
zene-1-sulfonamide

TH NMR (400 MHz,
CDCl;) 8 7.99 (s, 1H),
7.59 (s, 1H), 7.48 (br. s,
1H),6.77 (s, 2H),6.34 (s,
1H),6.08 (s, 2H), 5.42 (s,
2H), 3.90 - 3.83 (m, 7H),
3.81 (s, 3H), 0.92-0.86
(m, 4H); m/z (APCI+)
501.2 (M+H)*.
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(continued)

Example
Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

RefEx. 27

2,6-dimethoxy-N-{5-methyl-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 11.30 (s,
1H),7.83 (s, 1H), 7.79 (d,
J=2.2 Hz, 1H), 7.51 (d,
J=1.2 Hz, 1H), 7.46 (t,
J=8.5 Hz, 1H), 6.86 (s,
1H), 6.73 (d, J=8.4 Hz,
2H), 6.32 (t, J=2.0 Hz,
1H), 5.47 (s, 2H), 3.74 (s,
6H), 2.35 (s, 3H); miz
(ESI+) 429.1 (M+H)*.

RefEx. 28

T |

o= 0\
H3C’O =
0

\

CHj

2,6-dimethoxy-N-{6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide

1H NMR (400 MHz,
DMSO -dg) 8 11.41 (s,

H), 8.01 (d, J=8.3 Hz,

H), 7.87 (d, J=2.3 Hz,
1H), 7.49 (s, 1H), 7.46 (t,
J=8.5Hz, 1H), 7.33 (s,
1H), 7.18 (d, J=8.3 Hz,
1H), 6.72 (d, J=8.5 Hz,
2H), 6.29 (t, J=2.1 Hz,
1H), 5.49 (s, 2H), 3.72 (s,
6H); m/z (ESI+) 415.1
(M+H)*.

RefEx. 29

0 NERAN
N\ \§>
Q
o=s-NH o_
CH,

HaC~O

6-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-2,3-dihydro-1H-in-
dene-5-sulfonamide

TH NMR (400 MHz,
DMSO-de) § 9.74 (s,
1H), 7.86 (d, J=1.8 Hz,
1H),7.63 (s, 1H), 7.49 (d,
J=1.3 Hz, 1H), 7.07 (s,
1H),6.82 (s, 1H), 6.74 (s,
1H), 6.29 (t, J=2.1 Hz,
1H), 5.43 (s, 2H), 3.86 (s,
3H), 3.76 (s, 3H), 2.89 (t,
J=7.5 Hz, 2H), 2.83 (t,
J=7.3 Hz, 2H), 2.07 -
1.96 (m, 2H); m/z (ESI+)
454.9 (M+H)*.

RefEx.30

H;;C\O
O\\ //0 N-O
S,

N
H

Z-z

Q
CHs @
CH,

N-(6-((1H-indazol-1-yl)methyl)-4-methoxybenzo[d]
isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide

H NMR (400MHz,
DMSO-d6) § 9.60 (br s,
1H), 8.16 (s, 1H), 7.80 (d,
J=8.1 Hz, 1H), 7.72 (d,
J=8.4 Hz, 1H), 7.50 -
7.36 (m, 2H), 7.16 (t,
J=7.5Hz, 1H), 6.81 (s,
2H), 6.75 (d, J=8.4 Hz,
1H), 6.77 - 6.70 (m, 1H),
5.77 (s, 2H), 3.85 (s, 3H),
3.74 (s, 6H); m/z 495.0
(M+H)*.
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Number

Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
Method

RefEx. 31

H3C“
0]

*Q:

N-[5- cyclopropyl -6-(1H-pyrazol-1-ylmethyl)-1,2-ben-
zoxazol-3-yl]-2,6-dimethoxybenzenesulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 11.29 (s,
1H), 7.84 (d, J=2.1 Hz,
1H),7.80 (s, 1H), 7.52 (d,
J=1.3 Hz, 1H), 7.46 (t,
J=8.5 Hz, 1H), 6.79 (s,
1H), 6.73 (d, J=8.4 Hz,
2H), 6.33 (t, J=2.1 Hz,
1H), 5.65 (s, 2H), 3.73 (s,
6H), 2.10 - 2.00 (m, 1H),
1.01-0.95 (m, 2H), 0.63 -
0.57 (m, 2H); m/z 455.2
(M+H)*.

RefEx. 32

5-ethyl-N-[5-fluoro-6-(1H-pyrazol-1-ylmethyl)-1,2-
benzoxazol-3-yl]-2-methoxybenzenesulfonamide

H NMR (400 MHz,
DMSO-dg) 5 11.68 (s,
1H), 7.84 (d, J=2.2 Hz,
1H), 7.81 (d, J=9.3 Hz,
1H), 7.69 (d, J=2.2 Hz,
1H) 7.48 (d, J=1.3 Hz,

H), 7.45 (dd, J=2.1, 8.6
Hz, 1H), 7.28 (d, J=5.3
Hz, 1H), 7.08 (d, J=8.4
Hz, 1H), 6.29 (t, J=2.1
Hz, 1H), 5.50 (s, 2H),
3.70 (s, 3H), 2.60 (q,
J=7.5Hz, 2H), 1.14 (,
J=7.6 Hz, 3H); m/z431.1
(M+H)*.

RefEx. 33

H30“
/4
0 N’O N\ ”
O \ N
1
B
pe cl

N-[4-chloro-6-(1H-pyrazol-1-ylmethyl)-1,2-benzoxa-
zol-3-yl]-2,6-dimethoxybenzenesulfonamide

H NMR (400MHz,
DMSO-dg) 3 10.20 (br. s,
1H), 7.92 (s, 1H), 7.57 -
7.50 (m, 2H), 7.47 (s,
1H),7.27 (s, 1H), 6.79 (d,
J=8.4 Hz, 2H), 6.32 (s,
1H), 5.51 (s, 2H), 3.75 (s,
6H); miz 449.0 (M+H)*.

RefEx. 34

Cﬁ@

2-methoxy-N-[6- (1H—pyrazo| 1-ylmethyl)-1,2-benzox-
azol-3-yllbenzenesulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 11.69 (br. s,
1H), 7.88 - 7.80 (m, 3H),
7.51 (br. s, 1H), 7.47 (d,
J=1.3Hz, 1H), 7.30-7.19
(m, 1H), 7.09 (br. t, J=7.4
Hz, 2H), 7.05 - 6.96 (m,
1H), 6.28 (t, J=2.0 Hz,
1H), 5.45 (s, 2H), 3.72 (s,
3H); miz 385.1 (M+H)*.
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Structure/IUPAC Name

Analytical Data

Sulfonamide
Formation
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RefEx. 35

2,4-dimethoxy-N- [6 1H-pyrazo| -1-ylmethyl)-1,2-ben-
zoxazol-3-ylbenzenesulfonamide

TH NMR (400 MHz,
DMSO-de) § 7.82 (d,
J=2.2 Hz, 1H), 7.70 (d,
J=8.4 Hz, 1H), 7.56 (br.
s, 1H), 7.46 (d, J=1.7 Hz,
1H),7.04 (br. s, 1H), 6.96
(br. s, 1H), 6.46 (br. s,
2H), 6.28 - 6.25 (m, 1H),
5.41 (s, 2H), 3.75 (s, 3H),
3.66 (s, 3H); m/z 415.1
(M+H)*.

RefEx. 36

5-chloro-2-methoxy-N-[6-(1H-pyrazol-1-ylmethyl)-1,2-
ben zoxazol-3-ylbenzenesulfonamide

H NMR (400 MHz,
DMSO-dg) § 11.95 (br. s,
1H), 7.89 - 7.74 (m, 3H),
7.56 (br. d, J=8.9 Hz,
1H), 7.49 - 7.45 (m, 1H),
7.32-7.19 (m, 1H), 7.12
(br.t, J=7.3 Hz, 2H), 6.27
(t, J=2.1Hz, 1H), 5.45 (s,
2H), 3.72 (s, 3H); m/z
419.1 (M+H)*.

RefEx. 37

2-methoxy-5-(methoxymethyl)-N-[6-(1H-pyrazol-1-yl-
methyl)-1,2-benzoxazol-3-yllbenzenesulfonamide

TH NMR (400 MHz,
DMSO-dg) 5 11.70 (s,
1H), 7.91 - 8.05 (m, 1H),
7.85 (d, J=2.0 Hz, 1H),
7.81 (d, J=2.2 Hz, 1H),
7.49-7.56(m,1H),7.48
(d, J=1.7 Hz, 2H), 7.28 -
7.36 (m, 1H), 7.08 - 7.20
(m, 2H), 6.29 (t, J=2.0
Hz, 1H), 5.47 (s, 2H),
4.38 (s, 2H), 3.74 (s, 3H),
3.25 (s, 3H); m/z 429.2
(M+H)*.

RefEx.38

2-methoxy-4-methyl-N-[6-(1H-pyrazol-1-yl-
methyl)-1,2-benzoxazol-3-yllbenzenesulfonamide

1H NMR (400 MHz,
DMSO-dg) 5 7.81 (d,
J=1.7 Hz, 1H), 7.63 (d,
J=7.8 Hz, 1H), 7.56 (d,
J=7.9 Hz, 1H), 7.46 (d,
J=1.1 Hz, 1H), 7.03 (s,
1H), 6.95 (d, J=8.1 Hz,
1H), 6.75 (s, 1H), 6.67 (d,
J=8.1 Hz, 1H), 6.26 (t,
J=2.0 Hz, 1H), 5.40 (s,
2H), 3.64 (s, 3H), 2.27 (s,
3H); miz 399.2 (M+H)*.
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RefEx.39

HaG

e

3
2,6-dimethoxy-N-[5-meth oxy-6-(1H-pyrazol-1-yl-
methyl)-1,2-ben zoxazol-3-yl]benzenesulfonamide

1H NMR (400MHz,
DMSO-dg) 5 11.29 (br. s,
1H), 7.81 (d, J=2.0 Hz,
1H), 7.62 (s, 1H), 7.52 -
7.41 (m, 2H), 6.79 (s,
1H), 6.73 (d, J=8.6 Hz,
2H), 6.30 (t, J=2.0 Hz,
1H), 5.39 (s, 2H), 3.85 (s,
3H), 3.73 (s, 6H); miz
445.0 (M+H)*.

RefEx. 40

HsC
N-[5-eth oxy-6-(1H-pyrazol-1 - ylmethyl)-1,2-benzoxa-
zol-3-yl]-2,6-dimethoxybenzenesulfonamide

H NMR (400MHz,
CDCl;) 88.12 (br. s, 1H),
7.49 (d, J=1.4 Hz, 1H),
7.45 (s, 1H), 7.43 (d,
J=2.0 Hz, 1H), 7.32 (t,
J=8.5 Hz, 1H), 6.79 (s,
1H), 6.53 (d, J=8.6 Hz,
2H), 6.23 (t, J=1.9 Hz,
1H), 5.35 (s, 2H), 4.16 -
4.01 (m, 2H), 3.89 - 3.75
(m, 6H), 1.41 (t, J=6.9
Hz, 3H); m/z 459.1
(M+H)*.

RefEx.41

N-[5-(difluoromethoxy)-6-(1H-pyrazol-1-ylmethyl)-1,2-
benzoxazol-3-yl]-2,6-dimethoxybenzenesulfonamide

H NMR (400MHz,
DMSO-dg) 5 11.55 (s,
1H), 8.00 (s, 1H), 7.85 (d,
J=2.0 Hz, 1H), 7.51 (d,
J=1.3 Hz, 1H), 7.48 (t,
J=8.4 Hz, 1H), 7.38 -
6.94 (m, 2H), 6.74 (d,
J=8.5 Hz, 2H), 6.32 (t,
J=2.1 Hz, 1H), 5.48 (s,
2H), 3.73 (s, 6H); miz
481.1 (M+H)*.

RefEx.42

7-methoxy-N-[4-methoxy-6-(1H-pyrazol-1-yl-
methyl)-1,2-benzoxazol-3-yl]-3,4-dihydro-2H-ch  ro-
men e-6-su Ifonamide

H NMR (400MHz,
CDCl3) 8 7.99 (br. s, 1H),
7.80 (s, 1H), 7.56 (s, 1H),
7.43 (d, J=1.8 Hz, 1H),
6.77 (s, 1H),6.43 (s, 1H),
6.31 (br. d, J=7.5 Hz,
2H), 5.37 (s, 2H), 4.25
-4.13 (m, 2H), 3.95 (s,
3H), 3.80 (s, 3H), 2.75
(br.t, J=6.3 Hz, 2H), 2.02
-1.92 (m, 2H); m/z471.1
(M+H)*,
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(continued)

Sulfonamide
Example

Number Structure/lUPAC Name Analytical Data Formation
Method
HAC TH NMR (400MHz,
3% y DMSO-dg) 5 10.02 (br. s,
o N-© N /] 1H), 7.88 (d, J=2.0 Hz,
o o N 1H), 7.58 (s, 1H), 7.50 (d,
SI‘N J=1.3Hz, 1H), 7.23-7.08
l (m, 1H), 6.94 - 6.63 (M
H i i i
RefEx.43 © d 2H), 6.30 (t, J=2.0 B
\

Hz,1H), 5.43 (s, 2H),

CH
3 4.68 (s, 2H), 3.89 - 3.85
7-methoxy-N-[4-methoxy-6-(1H-pyrazol-1-yl- (m, 2H), 3.85 (s, 3H)
methyl)-1,2-benzoxazol-3-yl]-3,4-dihydro-1H-isochro- | 3 7o (s, 3H), 2.75 (br. s
mene-6-sulfonamide 2H): miz 471.1 (M+H)*.

1H NMR (400 MHz,
DMSO-dg) 5 11.75 (s,
H3G ; 1H), 7.85 - 7.79 (m, 3H),
o -© N\/j 7.54 (dd, J=1.5, 8.2 Hz,
\Qé? /\\\Q_/N 1H), 7.48 (d, J=1.2 Hz,
0 SN 1H), 7.28 (br. d, J=4.9
RefEx. 44 H3C o H ' Hz, 1H), 7.15 (d, J=8.6 A
Hz, 1H), 6.29 (t, J=2.1
Hz, 1H), 5.50 (s, 2H),
4.39 (s, 2H), 3.74 (s, 3H),
3.25 (s, 3H); miz 447.1
(M+H)*.

N-[5-fluoro-6-(1H-pyrazol-1-ylmethyl)-1,2-benzoxa-
zol-3-yl]-2-meth oxy-5-(meth oxymethyl)ben zen esul-
fona mide

Example 45: Preparation of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide according to Scheme C (Route A).

[0215]
N
\N S
Q
HaCO 0=5-NH  OCH,
Scheme C:

HN pyridine, 120 °C H3CO
2 OCH,
A-2
59% vield Example 45

[0216] To a suspension of 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (2.5 g, 10 mmol) in
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pyridine (8.0 mL) was added 2-methoxybenzene-1-sulfonyl chloride (3.17 g, 15.4 mmol). The reaction was stirred at 120
°C for 1.5 h. The mixture was cooled to room temperature and diluted with MeOH. The resultant suspension was filtered,
and the filtercake was washed with MeOH (30 mL). The solids were dissolved in DCM (50 mL) and MeOH (30 mL) was
added. The DCM was removed undervacuum and the precipitate was collected by filtration. The filter cake was dried by
lyophilization to provide 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfona-
mide (Example 45) (2.5 g, 59% yield) as a white solid. TH NMR (400 MHz, DMSO-dj) § 10.18 (s, 1H), 7.87 (d, J=2.0 Hz,
1H),7.80(dd, J=1.6,7.9 Hz, 1H), 7.66 - 7.59 (m, 1H), 7.49 (d, J=1.5 Hz, 1H), 7.19(d, J=8.3 Hz, 1H), 7.09 (t, J=7.7 Hz, 1H),
6.83 (s, 1H), 6.74 (s, 1H), 6.30 (t, J=2.0 Hz, 1H), 5.44 (s, 2H), 3.82 (s, 3H), 3.78 (s, 3H); m/z (ESI+) 415.0 (M+H)*.

Example 45: Alternative preparation of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}benzene-1-sulfonamide according to Scheme D.

[0217]
0 _N
Y4 N N
N\ g
=&-NH
HaCO 0=s OCH,
Scheme D:
H5C.
0 o
s _Cl
s

I\Y

N, NS
N \\> 3,5-lutidine, DMSO o
\ = =g-NH
CHSCN Hsco, =P OCH;,

Example 45

[0218] A 100 mL reactor equipped with an overhead stirrer was charged with 4-methoxy-6-(1H-pyrazol-1-ylmethyl)-1,2-
benzoxazol-3-amine (A-2) (10.00 g, 40.94 mmol), 2-methoxybenzenesulfonyl chloride (10.15 g, 49.13 mmol), and
acetonitrile (100 mL). The resulting suspension was stirred at 25 °C for 55 minutes. Via pipette, dimethylsulfoxide
(0.36 mL, 4.09 mmol)was added in one portion. Via syringe, 3,5-lutidine (14.8 mL, 122.82 mmol) was added dropwise over
15 minutes. The resulting light-yellow suspension was stirred at 25 °C for 18 hours to reach >98% conversion as judged by
LCMS. The reaction mixture was acidified with 1 M ag. HCI (100 mL), then concentrated to ~80 mL (rotary evaporator, 40
°C, 85 mbar). The slurry was treated with additional 1 M ag. HCI (40 mL) to rinse down the walls of the vessel, then stirred at
20 °Cfor 2.5 hours. The resulting precipitate was collected by suction filtration. The filter cake was washed with water (2 X
50 mL), then dried under vacuum at 35 °C for 48 hours, affording crude 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Example 45) (15.2 g, 90% yield, 98% purity by LCMS) as a solid.
m/z 415.1 (M+H)*.

[0219] To purify the crude product, a suspension of crude 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide (Example 45) (14.00 g, 33.78 mmol)in dichloromethane (210 mL) was heated in
a 40 °C bath until a clear solution was obtained (10 minutes). The mixture was filtered, and the filtrate returned to a clean
reaction vessel, using additional dichloromethane (70 mL) to quantitate the transfer. Ethyl acetate (140 mL) was added to
the solution over 2 minutes, then the mixture stirred for 2.5 hours. No crystallization was observed, so the solution was
concentrated under reduced pressure (200 mbar) to remove dichloromethane (volume was reduced by about 70 mL).
More ethyl acetate (140 mL) was added to the residue, and the mixture stirred at room temperature for 21 hours. The
resulting suspension was concentrated under reduced pressure (40 °C, 200 mbar) to about 280 mL, then stirred at room
temperature for 3 hours. The solids were collected by filtration, with additional ethyl acetate (70 mL) used to rinse the
reaction vessel and filter cake. The filter cake was dried in a vacuum oven at 35 °C for 23 hours, affording 2-methoxy-N-{4-
methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Example 45) (12.0 g, 85% yield,
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97.9% purity by UPLC, no single impurity larger than 0.5%) as a solid. m/z 415.1 (M+H)*.

[0220] To purify further, a suspension of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}
benzene-1-sulfonamide (Example 45) (2.0 g, 4.73 mmol) in acetone (80 mL) was heated to reflux (bath temperature 55
°C) with stirring for 2 hours. While the mixture was still heated, ethyl acetate (30 mL) was added slowly, so that the internal
temperature remained above 45 °C. The resulting slurry was concentrated to about 30 mL under mild vacuum (bath temp
65 °C), then cooled slowly at a rate of 1 °C/min to 20 °C (~31 minutes). The resulting precipitate was collected by suction
filtration. The filter cake dried under vacuum at 50 °C for 22 hours, yielding 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Example 45) (1.825 g, 93% yield, 99.5% purity by UPLC) as a
crystalline solid. "H NMR (400 MHz, CHLOROFORM-d) 6 8.14 (dd, J=1.7, 7.8 Hz, 1H), 8.04 (s, 1H), 7.59 - 7.51 (m, 2H),
7.44(d,J=2.2Hz,1H),7.14-7.06 (m, 1H),6.95 (d, J=8.3Hz, 1H),6.78 (d, J=0.6 Hz, 1H),6.45 (s, 1H),6.32 (t, J/=2.1 Hz, 1H),
5.38 (s, 2H), 3.97 (s, 3H), 3.91 (s, 3H).

Example 45b: Preparation of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide anhydrous (Form 1) according to Scheme C-1 (Route B).

[0221]
(8] ~N
7 N A\
N\ \§7
g
=c~NH
Haco, O=F OCHs
Scheme C-1:
O~ ’IC)

Cl N,o N’N\
0 NN \ E}
N < 7

> 0=5-NH  ocHj

H2N OCH; A5 pyridine, 110 °C, 5 hrs

Example 45

[0222] 2-methoxybenzene-1-sulfonyl chloride(7.6g, 37 mmol) was placed in a 2-neck round bottom flask equipped with
an internal thermometer. 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (8.18 g, 33.5 mmol) was
added and the contents dissolved in pyridine (55 mL, 0.6 M) with gentle heating. Heating was initiated with an oil bath
temperature of 110° C and internal temperature of 101° C. After 5 h of heating, the reaction was complete as determined by
LCMS analysis. The reaction was cooled to room temperature and partitioned between DCM (200 mL), 6 N HCI (100 mL)
and ice water (100 mL). The product was extracted into DCM (x3) and the combined DCM extract was washed with 1 N HCI
(x3) to remove traces of pyridine. The DCM extract was dried over MgSO, and concentrated to a dark oil. The oil was
purified via flash chromatography eluting with a gradient of 40 - 100% EtOAc in heptane to afford 4.6 g of the product, which
was confirmed by NMR. The 4.6 g of the productwas recrystallized by first dissolving in CH;CN (60 mL) at reflux until most
of the solids had dissolved. This hot solution was filtered using a pre-heated / hot glass funnel fitted with fluted filter paper.
This step removes any inorganic or silica gel impurities. The filter paper was washed with small portions of CH;CN adding
up to a total wash volume of 10 mL. The filtrate was collected in a 250 mL beaker equipped with a stir bar. MTBE (45 mL)
was added to the hotfiltrate and stirring was initiated. After 30 seconds of stirring, a white precipitate began to form. Stirring
was continued at 400 rpm while a gentle stream of N, gas was forced across the top of the solution to help speed up the
evaporation process. The forced N, evaporation was continued for 3 h until the total volume was 50 mL. The white solid
was filtered washing with MTBE (x2) and heptane (x2). The white powderwas placedin a 3-inch diameter crystallizing dish,
covered with piece of filter paper and heated in a 70°C vacuum oven for 48 h using a slow flow of N, in and out of the drying
oven to aid the drying process. After drying, 3.9 g of crystalline product was obtained, which was confirmed by NMR.
Melting point =203-204° C. Anal. Calcd for C4gHgN,O5S: C, 55.06; H,4.38; N, 13.52. Found: C, 55.09; H,4.41; N, 13.57.
[0223] The crystalline solid prepared above as anhydrous (Form 1) was further characterized by powder X-ray
diffraction (PXRD). Powder X-ray diffraction analysis was conducted on a Bruker A25 D8 Advance Powder X-Ray
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diffractometer fitted with, a theta-2theta goniometer, and a Lynxeye detector with a PSD window size of 3.3°, primary soller
slit setto 2.5° and divergence slits were set at 0.6mm constant illumination. The X-ray tube voltage and amperage were set
to 40 kV and 40 mA respectively. Data was collected at the Copper wavelength using a step size of 0.02 degrees, a step
time of 0.3s from 3.0 t0 40.0° 2-theta. The sample was prepared by placing the powder in Silow background cavity holder.
The sample powder was pressed using a spatula to ensure that a proper sample height was achieved. Data were collected
using Bruker DIFFRAC software and analysis was performed by DIFFRAC EVA software. The PXRD patterns collected
were imported into Bruker DIFFRAC EVA software. The peak selection carried out utilizing the software’s "peak search
function" and then was carefully checked and corrected to ensure that all peak positions had been accurately assigned.
Peaks with a relative intensity > 4.0% were chosen. A typical error of + 0.2° 2-theta in peak positions applies to this data.
The minor error associated with this measurement can occur because of a variety of factors including: (a) sample
preparation (e.g., sample height), (b) instrument, (c) calibration, (d) operator (including those errors present when
determining the peak locations), and (e) the nature of the material (e.g. preferred orientation and transparency errors).
Therefore, peaks are considered to have a typical associated error of = 0.2° 2-theta. When two peaks, in the list, are
considered to overlap the less intense peak has been removed from the listing. Peaks existing as shoulders, on a
higherintensity adjacent peak, have also been removed from the peak list. While the shoulders may be > 0.2° 2-theta from
the position of the adjacent peak, they are not considered as discernible from the adjacent peak.

[0224] To obtainthe absolute peak positions, the powder pattern should be aligned againsta reference. This could either
be the simulated powder pattern from the crystal structure of the same form solved at room temperature, or an internal
standard e.g. silica or corundum. Simulated powder pattern of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide anhydrous (Form 1) was obtained from a single crystal structure. To prepare the
single crystal 200 mg of the material of Example 45b was dissolved in CH3CN (3 mL) while heating to reflux. MTBE (2 mL)
was added and the mixture was allowed to sit in a test tube open to the air for 48 h, resulting in slow evaporation of the
solvents. Large crystals formed, which were filtered and rinsed with MTBE (x2) and heptane (x2) and dried under vacuum.
116 mg (58% recovery) of the material of Example 45b was obtained as a crystalline, white solid as confirmed by TH NMR.
The crystals, visualized by polarized light microscopy, showed large particle size and were triclinic in shape. A simulated
powder pattern from the single crystal structure was obtained via a calculation using Mercury 4.1.0 which is part of the
CCDC Software Suite.

[0225] The PXRD pattern of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-
sulfonamide Form 1 anhydrous (Example 45a), is shown in FIG. 1. A PXRD peak list and relative intensity data for 2-
methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide anhydrous Form 1
(Example 45a) (2-Theta °)is provided in Table 12 below. Characteristic PXRD peak positions are indicated by an asterisk.

Table 12: PXRD peak list for Example 45 Form 1 Anhydrous.

Angle °2-theta % Relative Intensity
6.7 47.7
11.1 38.5
11.4* 70.9
11.9 31.3
13.4* 100.0
14.1* 12.3
15.7 49
17.5* 12.6
18.1* 51.5
20.0 51.5
20.5 23.1
20.9 17.3
21.1 13.6
214 14.9
21.9 62.6
223 15.7
22.8 6.3
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(continued)

Angle °2-theta % Relative Intensity
23.7 414
23.9 53.3
24.5 69.9
253 6.5
26.1 19.2
26.5 12.0
27.6 4.2
28.0 5.2
28.3 5.9
28.6 31.9
29.1 1.4

[0226] One embodimentof the present invention relates to a crystalline form of 2-methoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide anhydrous, having a powder X-ray diffraction pattern
comprising peaks at 20 values of: 13.4 and 18.1 °20 *+ 0.2 °26.

[0227] One embodimentof the present invention relates to a crystalline form of 2-methoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide anhydrous, having a powderX-ray diffraction pattern
comprising peaks at 26 values of: 13.4 and 18.1 °20 *+ 0.2 °20, and further comprising at least one peak selected from the
20 values of: 11.4, 14.1, and 17.5 °20 = 0.2 °20.

[0228] One embodimentof the present invention relates to a crystalline form of 2-methoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide anhydrous, having a powderX-ray diffraction pattern
comprising peaks at 20 values of: 13.4and 18.1 °20 * 0.2 °20, and further comprising peaks at the 20 values of: 11.4,14.1,
and 17.5 °20 = 0.2 °20.

[0229] One embodimentof the present invention relates to a crystalline form of 2-methoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide anhydrous, having a powder X-ray diffraction pattern
comprising peaks at 26 values of: 11.4, 13.4, 14.1, 17.5 and 18.1 °20 = 0.2 °26.

[0230] The examples and reference examples in the table below were synthesized according to the methods used for
the synthesis of 5-ethyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfona-
mide (Reference Example 01), 2,6-dimethoxy-N-{4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}benzene-1-sulfonamide (Reference Example 02), and 2,6-dimethoxy-N-{4-methoxy-6-[(5-methyl-1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 03) and the general sulfonamide formation
method C in high-throughput library format. The following examples were synthesized with non-critical changes or
substitutions to the exemplified procedures that one skilled in the art would be able to realize.
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Table 13:
. Sulfonamide
Example Structure/l[UPAC Name Analytical Formation
Number data
Method
_N m/z (ESI+)
/O N7\
N -
@
o=s5-NH O
CHj;
Ref Ex. 46 453 (o
(M+H)*.
F
FF
N-{4-methoxy-6-[(1H-pyrazol-1- yl)methyl]-1,2-benzoxazol-3-
yl}-4-(trifluoromethyl)benzene-1-sulfonamide
>;©/\ m/z (ESI+)
g,NH
HSC’O
Ref Ex. 47 429 C
(M+H)*.
H;C
2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-4-methylbenzene-1-sulfonamide
_§—NH
Ref Ex. 48 413 Cc
(M+H)*.
H3C
CHj
N-{4-methoxy-6-[(1H-pyrazol-1- yl)methyl]-1,2-benzoxazol-3-ylI}-3,5-
dimethylbenzene-1-sulfonamide
>I;/\ m/z (ESI+)
Ref Ex. 49 417 C
(M+H)*.
F

5-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-2-methylbenzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Formation
Number data
Method
o) _N m/z (ESI+)
N’ NT N
\ S
G
H3C o=s-NH  o_
"0 CH,4
Ref Ex. 50 443 Cc
(M+H)*.
H3C
2-ethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-4-methylbenzene-1-sulfonamide
m/z (ESI+)
1 NH
HiC_ o O=5~
Ref Ex. 51 429 Cc
(M+H)*.
2-ethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}benzene-1-sulfonamide
>;©/\ m/z (ESI+)
F F o= g,NH
Ref Ex. 52 453 (o
(M+H)*.
N-{4-methoxy-6-[(1H-pyrazol-1- yl)methyl]-1,2-benzoxazol-3-
yl}-2-(trifluoromethyl)benzene-1-sulfonamide
m/z (ESI+)
||
Ref Ex. 53 453 C
(M+H)*.
F
F F
N-{4-methoxy-6-[(1H-pyrazol-1- yl)methyl]-1,2-benzoxazol-3-

yl}-3-(trifluoromethyl)benzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Formation
Number data
Method
QQA o
S—NH
Ref Ex. 54 421 C
(M+H)*.
F
2,3-difluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}benzene-1-sulfonamide
0 _N m/z (ESI+)
0] » =
1]
HsCy Po=8-NH o
Ref Ex. 55 o] CHs 457 c
CHg (M+H)*.
methyl 2-({4-meth oxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}sulfamoyl)-3-methylbenzoate
l;ﬂ o
S—NH
Ref Ex. 56 417 (o
(M+H)*.
F
3-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-2-methylbenzene-1-sulfonamide
—S—NH
Ref Ex. 57 421 C
(M+H)*.
F

F
3,5-difluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}benzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Formation
Number data
Method
>D/\ m/z (ESI+)
-g—NH
Ref Ex. 58 417 (o
(M+H)*.

CH,
2-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-5-methylbenzene-1-sulfonamide

o _N m/z (ESI+)

/ N7\

N \S g
Q
o=s-NH o_
Ref Ex. 59 CH3 415 c
ch\ (M+H)*.
@]

3-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}benzene-1-sulfonamide

>D/\ miz (ESI+)

O= S—N H
Ref Ex. 60 441 C
(M+H)*.
O\v
4-(cyclopropyloxy)-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide
7I>/\ m/z (ESI+)
Ref Ex. 61 N 450 C
N (M+H)*.
—
HsC

N-{4-methoxy-6-[(1H-pyrazol-1 - yl)methyl]-1,2-benzoxazol-3-yl}-4-
methylquinoline-8-sulfonamide
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(continued)

Sulfonamide

Example Structure/IUPAC Name Analytical Formation
Number data
Method
QQA o
O= fNH
. S
Ref Ex. 62 435 (o
(M+H)*.
2,6-difIuoro-N—{4-methoxy-6-[(1 H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-4-methylbenzene-1-sulfonamide
Ref Ex. 63 437 Cc
(M+H)*.
2-chIoro-3-ﬂuoro-N—{4-methoxy-6-[(1 H-pyrazol-1-yl)methyl]-1,2-ben-
zoxazol-3-yl}benzene-1-sulfonamide
m/z (ESI+)
||
0=s-NH Oeny
Ref Ex. 64 439 C
(M+H)*.
3,4,5-trif|uoro-N—{4-methoxy-6-[(1 H-pyrazol-1-yl)methyl]-1,2-benzox-
azol-3-yl}benzene-1-sulfonamide
m/z (ESI+)
0= g—NH
F
Ref Ex. 65 417 C
(M+H)*.

2-f|uoro-N—{4-methoxy-6-[(1 H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-4-methylbenzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Formation
Number data
Method
0 _N m/z (ESI+)
7/ N \
N N\ \§7
D
o=s-NH o_
CHjy
Ref Ex. 66 442 c
(M+H)*.
o
’NH
H3C
4-({4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}sulfa-
moyl)-N-methylbenzamide
o) _N m/z (ESI+)
/ N7
Ny g
%
HsC, 0=s-NH o
Ref Ex. 67 0 CHs 429 c
(M+H)*.
2-(methoxymethyl)-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzen e-1-su Ifonamide
Y\(;/\ miz (ESI+)
ngH
Ref Ex. 68 455 (o]
(M+H)*.

Cl F
4-chloro-2,5-difluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide

>;©/\ \\7 m/z (ESI+)
ngH
Ref Ex. 69 429 (o
(M+H)*.

o]
H3C
4-ethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}benzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/l[UPAC Name Analytical Formation
Number data
Method
0 _N m/z (ESI+)
N W
N\ —
o=s-NH ¢
Ref Ex. 70 F “CHjy 417 c
(M+H)*.
H3C
2-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-3-methylbenzene-1-sulfonamide
m/z (ESI+
0 NN (ESH)
N \ E)
Q
0=s5-NH o_
H3C’0 CHg
Ref Ex. 71 449 Cc
(M+H)*.
Cl
4-chloro-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide
miz (ESI+)
g,NH
Ref Ex. 72 413 Cc
(M+H)*.
N-{4-methoxy-6-[(1H-pyrazol-1- yl)methyl]-1,2-benzoxazol-3-yl}-3,4-
dimethylbenzene-1-sulfonamide
>D/\ m/z (ESI+)
S—NH
Ref Ex. 73 450 C
(M+H)*.
N-{4-methoxy-6-[(1H-pyrazol-1-  yl)methyl]-1,2-benzoxazol-3-yl}-7-
methylqu inoline-8-su Ifonamide
pﬂ O e
0 S—NH \
Ref Ex. 74 457 (o
(M+H)*.
HiC

methyl 2-({4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}su Ifamoyl)-6-methylbenzoate
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(continued)

Sulfonamide

Example Structure/l[UPAC Name Analytical Formation
Number data
Method
>D/\ m/z (ESI+)
S’NH
Ref Ex. 75 417 (o
(M+H)*.
HsC
F
3-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-5-methylbenzene-1-sulfonamide
m/z (ESI+
0 N’N\ ( )
N N\ \§7
9
Ne 0=s-NH o
Ref Ex. 76 C CHs 424 c
(M+H)*.
HsC
2-cyano-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-3-methylbenzene-1-sulfonamide
>I;/\ m/z (ESI+)
S—NH
Ref Ex. 77 435 (o
(M+H)*.
F
F
4-(difluoromethyl)-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide
§—NH
Ref Ex. 78 431 C
HaC (M+H)*.
CH4

F
4-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-3,5-dimethylbenzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Formation
Number data
Method
m/z (ESI+)
O—S’NH
Ref Ex. 79 417 (o
E (M+H)*.
H3C
3-fluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-4-methylbenzene-1-sulfonamide
>;©/\ m/z (ESI+)
0= S/NH
Ref Ex. 80 445 (o
H3C M+H)*.
0 (M+H)
O’CHS
3,5-di  methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-ben-
zoxazol-3-yl}benzene-1-sulfonamide
miz (ESI+)
O= S—NH
Ref Ex. 81 454 (o
N (M+H)*.
|
HgC\)\O
2-ethyl-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}-1,3-benzoxazole-5-sulfonamide
m/z (ESI+)
o ‘>:][:;:T/ﬂ\
11
o=s-N
Ref Ex. 82 433 C
(M+H)*.
0—CHj

4-flu  oro-3-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical Formation
Number data
Method
_ m/z (ESI+)
0 N N\
N ‘Q)
@
HO “CHy
Ref Ex. 83 431 (o
(M+H)*.
o—CH3
2-hydroxy-5-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}benzen e-1 -su [fonamide
. miz (ESI+)
0 NNy
N N\ \§7
Q
o=s-NH o_
CHg
Ref Ex. 84 429 (o]
H,C (M+H)*.
HaC~O
4-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}-3-methylbenzene-1-sulfonamide
m/z (ESI+
N'O N \,\N> ( )
\ —
o
o=s-NH o
Ref Ex. 85 447 (o
F (M+H)*.
HaC~O
3-flu  oro-4-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl}-2-methylbenzene-1-sulfonamide
_N m/z (ESI+)
N,O N7\
\ =
9
0=s-NH O.
R CHj
Ref Ex. 86 439 C
(M+H)*.

I

2,4 5-trifluoro-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzox-
azol-3-yl}benzene-1-sulfonamide
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EP 3 986 890 B9

Reference Example 87: Preparation of N-(6-{[4-(hydroxymethyl)-1H-pyrazol-1-yllmethyl}-4-methoxy-1,2-ben-
zoxazol-3-yl)-2,6-dimethoxybenzene-1-sulfonamide according to Scheme E.

[0231]
N'0 '\xj}"\
\ N=/ ©OH
O=g-NH g
H3C’O CHs
@)
AY
CHj
Scheme E:
o K
HO.
N™ ~CHy
F o
N H,C KoCO3 / N"N\\__. HiC
,{l§’\ofs-i,CHa DMF, H,0, 60 °C NQ s oiS'i'CHa
NC CHy  2.TBSCI, TEA, DMAP N XCHs
OCHj; H,C CHj DCM 2 OCH, HaC CHs
E-1 E-2
34% vyield (2 steps)
Step 1 HiCO o 0 NaH
~cl THFE  Step 2
OCH3 41% yield
Int-26
0
’ N \ 0
N | H3C
\ ND,\OH N, r‘\jﬁ"\ ¥ -CHs
o 9 TBAF 0 \ N= o—s|><_CH
=S’NH OCH3 I 3
HaCO, THE GO O=§-NH ¢y, Had CHa
OCHj
E le 87 E-3
xample 6% yield UOCHa

Step 3

Step 1: Synthesis of 6-{[4-({[tert-butyl(dimethyl)silyl]Joxy}methyl)-1H-pyrazol-1-yllmethyl}-4-methoxy-1,2-ben-
zoxazol-3-amine (E-2).

[0232] To a solution of 4-{[4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1H-pyrazol-1-yljmethyl}-2-fluoro-6-methoxybenzo-
nitrile (E-1) (Prepared as in Reference Example 01,500 mg, 1.33 mmol) and N-hydroxyacetamide (300 mg, 3.99 mmol)in
DMF (10.0 mL) and H,0 (2.0 mL) was added K,CO4 (1.1 g, 7.99 mmol). The mixture was stirred at 60 °C for 16 h. LCMS
analysis showed consumption of the starting material. The reaction mixture was concentrated to remove the DMF and
diluted with H,O. The resultant precipitate was collected by filtration. The filter cake was dried under vacuum. LCMS
analysis showed a mixture of the desired product and the des-TBS byproduct. The crude solids were combined with a
parallel reaction run with 200 mg 4-{[4-({[tert-butyl(dimethyl)silylloxy}methyl)-1H-pyrazol-1-yljmethyl}-2-fluoro-6-meth-
oxybenzonitrile. The combined solids were taken up in DCM (10.0 mL). TBSCI (178 mg, 1.18 mmol), TEA (149 mg, 1.48
mmol), and DMAP (6.0 mg, 0.49 mol) were added. The reaction was stirred at room temperature for 16 h. The mixture was
diluted with DCM (100 mL) and washed successively with H,O (50 mL), saturated NaHCO4 (50 mL), and brine (50 mL).
The organic phase was dried over Na,SO,, filtered, and concentrated. The residue was purified by flash chromatography
(20 g SiO,, 60-70% EtOAc/petroleum ether) to provide 6-{[4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1H-pyrazol-1-yl]
methyl}-4-methoxy-1,2-benzoxazol-3-amine (E-2) (280 mg, 34% yield over 2 steps) as a white solid. m/z (ESI+)
388.9 (M+H)*.
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EP 3 986 890 B9

Step 2: Synthesis of N-(6-{[4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1H-pyrazol-1-yl]methyl)-4-methoxy-1,2-
benzoxazol-3-yl)-2,6-dimethoxybenzene-1--sulfonamide (E-3) according to sulfonamide formation Method B.

[0233] Toasuspensionof NaH (60% dispersion in mineral oil, 40.1 mg, 1.00 mmol)in THF (2.0 mL) was added a solution
of 6-{[4-({[tert-butyl(dimethyl)silylloxy}methyl)-1H-pyrazol-1-yllmethyl}-4-methoxy-1,2-benzoxazol-3-amine (E-2) (130
mg, 0.335 mmol) in THF (2.0 mL). The reaction was stirred at room temperature for 15 min and then a solution of 2,6-
dimethoxybenzene-1-sulfonyl chloride (Int-26) (95.0 mg, 0.402 mmol) in THF (2.0 mL) was added. The reaction mixture
was stirred at room temperature for 17 h. The suspension was filtered and concentrated to dryness. The residue was
purified by flash chromatography (12 g SiOz, 1:1 EtOAc/petroleum ether) to provide N-(6-{[4-({[fert-butyl(dimethyl)silyl]
oxy}methyl)-1H-pyrazol-1-yllmethyl}-4-methoxy-1,2-benzoxazol-3-yl)-2,6-dimethoxybenzene-1-sulfonamide (E3) (80
mg, 41% yield) as a pale-yellow gum. m/z (ESI+) 589.1 (M+H)*

Step 3: Synthesis of N-(6-{[4-(hydroxymethyl)-1H-pyrazol-1-ylmethyl}-4-methoxy-1,2-benzoxazol-3-yl)-2,6-di-
methoxybenzene-1-sulfonamide (Reference Example 87).

[0234] To a solution of N-(6-{[4-({[tert-butyl(dimethyl)silylJoxy}methyl)-1H-pyrazol-1-ylJmethyl}-4-methoxy-1,2-benzox-
azol-3-yl)-2,6-dimethoxybenzene-1-sulfonamide (E-3) (80.0 mg, 0.16 mmol) in THF (2.0 mL) was added TBAF (76.3 mg,
0.32 mmol). The reaction solution was stirred for 1 h. LCMS analysis showed consumption of the starting material with
formation of the desired product mass. The reaction was concentrated to dryness. The residue was taken up in EtOAc (15
mL) and washed with H,O (10 mL). The organic layer was dried over Na,SO,, filtered, and concentrated to dryness. The
residue was purified by preparative HPLC with a YMC-Actus Triart C-18 column (30x150 mm, 5 wm particle size), which
was eluted with 5-25% MeCN/H,0 (0.05% NH,OH) with a flow rate of 35 mL/min to provide N-(6-{[4-(hydroxymethyl)-1H-
pyrazol-1-yllmethyl}-4-methoxy-1,2-benzoxazol-3-yl)-2,6-dimethoxybenzene-1-sulfonamide (Reference Example 87)
(4.5 mg, 6% yield) as awhite solid. THNMR (400 MHz, DMSO-dg) §7.73 (br.s, 1H), 7.40 (br. s, 2H), 6.74 (br. s, 4H), 5.35 (br.
s, 2H), 4.81 (t, J=5.4 Hz, 1H), 4.34 (d, J=5.4 Hz, 2H), 3.97 - 3.59 (m, 9H); m/z (ESI+) 475.0 (M+H)*.

[0235] The examples in the table below were synthesized according to the methods used for the synthesis of
N-(6-{[4-(hydroxymethyl)-1H-pyrazol-1-ylJmethyl}-4-methoxy-1,2-benzoxazol-3-yl)-2,6-dimethoxybenzene-1-sulfona-
mide (Reference Example 87). The following examples were synthesized with non-critical changes or substitutions to the
exemplified procedures that one skilled in the art would be able to realize. If necessary, separation of regioisomeric
mixtures was carried out under standard methods known in the art, such as SFC or HPLC, and was conducted at any
suitable step in the synthetic sequence.

Table 14:
Examble Sulfonamide
P Structure/lUPAC Name Analytical Data Formation
Number Method
OH "H NMR (400 MHz,
0 DMSO-dg) 5 9.60 (br. s,
N NTR 1H), 7.79 (d, J=2.2 Hz, 1H),
o ) N= 7.48 (br. t, J=8.3 Hz, 1H),

0=§—NH O. 6.84 (d, J=0.9Hz, 1H),6.78

RefEx. 88 CHj (s, 2H), 6.76 (s, 1H), 6.23 B

HC~0.
o
“CHy

N-(6-{[5-(hydroxymethyl)-1H-pyrazol-1-yl]
methyl}-4-methoxy-1,2-benzoxazol-3-yl)-2,6-di-
methoxybenzene-1-sulfonamide

(d, J=2.2 Hz, 1H), 5.37 (s,
2H), 4.97 (t, J=5.7 Hz, 1H),
4.38 (d, J=5.9Hz, 2H), 3.88
(s, 3H), 3.76 (s, 6H); m/z
(ESI+) 474.7 (M+H)*
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(continued)

Sulfonamide

H3C’0 CH3
o]
“CH,

N-(6-{[3-(hydroxymethyl)-1H-pyrazol-1-yl]
methyl}-4-methoxy-1,2-benzoxazol-3-yl)-2,6-di-
methoxybenzene-1-sulfonamide

6.69 (s, 2H), 6.36 (s, 1H),
5.53 (s, 2H), 4.61 (s, 2H),
3.99 (s, 3H), 3.84 (s, 6H);
miz (ESI+) 474.7 (M+H)*

Example Structure/IUPAC Name Analytical Data Formation
Number
Method
0 NN
NG Q"\ 1H NMR (400 MHz,
0 OH CD,0D) 5 7.52 (d, J=1.5
o=g-NH qQ_ Hz, 1H), 7.47 (t, J=8.5 Hz,
RefEx. 89 1H), 6.74 (d, J=8.5 Hz, 2H), B

Reference Example 90: Preparation of 2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)methyl]-1,2-ben-
zoxazol-3-yl}benzene-1-sulfonamide according to Scheme F.

[0236]
D D
N'O '\\'§
N\ N=
9
O‘S—NH 0.
ch’o CH3
o)
“CH;
Scheme F:
D D
i F
Nr'\|§ Cs,CO4 ,\\1§
NC . N=
A CD50D, 40 °C NC
OCHs , OCH; F-1
49% yield
Step 1
o) 1,1,3,3-tetramethylguanidine
oo JU MeCN, D,0, 60 °C
N” “CH,
H 37% yield
y Step 2
H4CO
3 0, 0
DD - 5D
0 Int-26
4 NTN 0
N o OCH, N i,
O=5-NH ridine, 95 °C
H4CO S OCHj4 py H,N OCH, .
OCH; Example 90 82% yield
Step 3
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Step 1: Synthesis of 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)(2H,)methyl]benzonitrile (F-1).

[0237] To a solution of 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)methyllbenzonitrile (164 mg, 0.703 mmol) (A-1) in
CDaOD (4.0 mL) was added Cs,CO4 (229 mg, 0.703 mmol). The mixture was stirred at 40 °C for2 h. The reaction
was cooled to room temperature and concentrated to dryness. The residue was purified by flash chromatography (24 g
SiO,, 0-40% EtOAc/DCM) to provide 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)(2H,)methyl]benzonitrile (F-1) (81.0 mg,
49% yield) as a white solid. TH NMR(400 MHz, CDCl3) § 7.61 (d, J=1.71 Hz, 1H), 7.47 (d, J=2.32 Hz, 1H), 6.52 - 6.57 (m,
2H), 6.37 (t, J=2.08 Hz, 1H), 3.88 - 3.91 (m, 3H); m/z (ESI+) 234.2 (M+H)*.

Step 2: Synthesis of 4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)methyl]-1,2-benzoxazol-3-amine (F-2).

[0238] To asuspension of 2-fluoro-6-methoxy-4-[(1H-pyrazol-1-yl)(2H,)methyl]benzonitrile (F-1) (81.0 mg, 0.35 mmol)
and N-hydroxyacetamide (78.2 mg, 1.04 mmol) in MeCN (2.7 mL) and D,0 (0.3 mL) was added 1,1,3,3-tetramethylgua-
nidine (240 mg, 2.08 mmol). The mixture was stirred at 60 °C for 7 h and 65 °C for an additional 2 h. The reaction was cooled
to room temperature and concentrated to dryness. The residue was purified by flash chromatography (24 g SiO,, 60-100%
EtOAc/DCM) to provide 4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)methyl]-1,2-benzoxazol-3-amine (F-2) (32 mg, 37% yield)
as a white solid. "H NMR (400 MHz, DMSO-dg)  7.85-7.89 (m, 1H), 7.49 (d, J=1.83 Hz, 1H), 6.70 (d, J=0.86 Hz, 1H), 6.63
(d, J=0.73 Hz, 1H), 6.30 (t, J=2.08 Hz, 1H), 5.93 (s, 2H), 3.83 - 3.87 (m, 3H); m/z (ESI+) 247.2 (M+H)*.

Step 3: Synthesis of 2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide (Reference Example 90) according to Sulfonamide Formation Method A.

[0239] A mixture of 4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)methyl]-1,2-benzoxazol-3-amine (F-2) (25.0 mg, 0.10 mmol)
and 2,6-dimethoxybenzene-1-sulfonyl chloride (Int-26) (36.0 mg, 0.152 mmol) in pyridine was stirred at 95 °C for2 h. The
resulting gum was diluted with DCM and treated with AcOH (46 p.L, 0.812 mmol). The mixture was purified directly by flash
chromatography (24 g SiO,, 70-100% EtOAc/heptane) to provide 2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 90) (37.0 mg, 82% yield) as a white solid. 'H
NMR (400 MHz, DMSO-dg) 59.60 (s, 1H), 7.88 (d, J=2.08 Hz, 1H), 7.43-7.54 (m, 2H),6.84 (s, 1H),6.73-6.80 (m, 3H), 6.30
(t, J=2.08 Hz, 1H), 3.87 (s, 3H), 3.76 (s, 6H); m/z (ESI+) 448.1 (M+H)*.

[0240] The exampleinthe table below was synthesized according to the methods used for the synthesis 2,6-dimethoxy-
N-{4-methoxy-6-[(1H-pyrazol-1-yl)(2H,)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 90).
The following examples were synthesized with non-critical changes or substitutions to the exemplified procedures that
someone who is skilled in the art would be able to realize.

Table 15:
Example Sulfonamide
P Structure/IUPAC Name Analytical Data Formation
Number Method
D D THNMR (400 MHz,
DMSO-dg) 5 9.59
Nﬁ) Nij> (s, 1H), 7.87 (d,
o \ N= J=1.83 Hz, 1H),
0="_NH 7.43-7.54 (m, 2H),
RefEx. 91 H.c-O0 =9 0\T<D 6.84 (s, 1H), 6.73 - A
3 0 5P 6.80 (m, 3H), 6.30
CH, (t, J=2.08 Hz, 1H),
3.76 (s, 6H); m/z
2,6-dimethoxy-N-{4-[(2H3)methyloxy]-6-[(1H-pyrazol-1-yl) (ESI+) 450.1
(2H,)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (M+H)*.

Reference Example 92: Preparation of N-{5-bromo-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-di-
methoxybenzene-1-sulfonamide according to Scheme G.

[0241]
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\ —
1} Br
O:S—NH
H3C’o
0]
"CHj

Scheme G:

F
NC Br MeCN NC Br

G-1
Int-07 70% yield
Step 1
(0] 1,1,3,3-tetramethylguanidine
Ho. L MeCN, H,0, 75°C
N~ “CHj
H 81% yield
Step 2
H3CO O*sf’o ’
O N’N 3 \C|
N, \\\7 N
\ == OCH3 ,O N’ N
? Br Int-26 N )
O:S/NH — Br
H3CO, pyridine, 95 °C H,N
OCH; _ G-2
Example 92 84% yield
Step 3

Step 1: Synthesis of 5-bromo-2-fluoro-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (G-1)

[0242] To asolution of 5-bromo-4-(bromomethyl)-2-fluorobenzonitrile (Int-07) (280 mg, 0.956 mmoL)in MeCN (6.4 mL)
was added 1H-pyrazole (71. 6 mg, 1.056 mmol) and Cs,COj (0.374 mg, 1.15 mmol). The mixture was stirred at room
temperature for 6 h. The mixture was diluted with EtOAc and filtered. The filtrate was concentrated to dryness. The residue
was purified by flash chromatography (40 g SiO,, 10-100% EtOAc/heptane) to provide 5-bromo-2-fluoro-4-[(1H-pyr-
azol-1-yl)methyl]lbenzonitrile (G-1) (188 mg, 70% yield) as a clear oil, which solidified to a pale-yellow solid upon standing.
THNMR (400 MHz, CDCl3) § 7.83 (d, J=5.7 Hz, 1H), 7.65 (d, J=1.7 Hz, 1H), 7.53 (d, J=2.2 Hz, 1H), 6.52 (d, J=9.3 Hz, 1H),
6.40 (t, J=2.1 Hz, 1H), 5.43 (s, 2H); m/z (ESI+) 280.0, 282.0 (M+H)*.

Step 2: Synthesis of 5-bromo-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (G-2)

[0243] To a solution of 5-bromo-2-fluoro-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (G-1) (185 mg, 0.66 mmol) and N-
hydroxyacetamide (149 mg, 1.98 mmol) in MeCN (3.5 mL) and H,O (0.35 mL) was added 1,1,3,3-tetramethylguanidine
(45.9 mg, 0.399 mmol). The mixture was stirred at 75 °C for 4 h. The reaction was concentrated to dryness. The residue
was purified by flash chromatography (40 g SiO,, 30-90% EtOAc/heptane)to provide 5-bromo-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-amine (G-2) (157 mg, 81% yield) as a white solid. "H NMR (400 MHz, DMSO-dg) § 8.18 (s,
1H),7.87 (d, J=2.2Hz, 1H),7.55(d, J=1.3 Hz, 1H),6.80 (s, 1H), 6.50 (s, 2H), 6.34 (t, J=2.1 Hz, 1H), 5.51 (s, 2H); m/z (ESI+)
293.0, 295.0 (M+H)*.
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Step 3: Synthesis of N-{5-bromo-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1
-sulfonamide (Reference Example 92)

[0244] Asolution of 5-bromo-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (G-2) (155 mg, 0.529 mmol)and 2,6-
dimethoxybenzene-1-sulfonyl chloride (Int-26) (188 mg, 0.793 mmol) -in pyridine (0.31 mL) was heated to 95 °C, at which
point the reaction became homogeneous. The reaction was stirred at 95 °C for 2 h and then concentrated to dryness. The
residue was taken up in a minimal amountof DCM and treated with AcOH (0.10 mL, 1.75 mmol). The mixture was loaded
directly onto SiO, and purified by flash chromatography (40 g SiO,, 35-100% MeOAc/heptane) to provide N-{5-
bromo-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Reference Example
92) (221 mg, 84% yield) as a white solid. "H NMR (400 MHz, DMSO-dg) § 11.55 (s, 1H), 8.39 (s, 1H), 7.87 (d, J=2.1
Hz, 1H), 7.54 (d, J=1.3 Hz, 1H), 7.47 (t, J/=8.4 Hz, 1H), 6.88 (s, 1H), 6.74 (d, J=8.4 Hz, 2H), 6.34 (t, J=2.1 Hz, 1H), 5.52 (s,
2H), 3.75 (s, 6H); m/z (ESI+) 493.0, 495.0 (M+H)*.

[0245] The examples in the table below were synthesized according to the methods used for the synthesis of N-{5-
bromo-6-[(1H-pyrazol-1-yl)methyl]-1 ,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Reference Example
92). The following examples were synthesized with non-critical changes or substitutions to the exemplified procedures that
one skilled in the art would be able to realize. If necessary, separation of regioisomeric mixtures was carried out under
standard methods known in the art, such as SFC or HPLC, and was conducted at any suitable step in the synthetic
sequence.

Table 16:
Example Sulfonamide
Structure/IUPAC Name Analytical data formation
number
method
0 NN TH NMR (400 MHz,
Ny L=> DMSO-dg) 5 11.50 (s, 1H),
0 F 7.83-7.90 (m, 2H), 7.43 -
o=4-NH 7.52 (m, 2H), 7.25 (br. d
RefEx.93 H3C~0. J=4.52 Hz, 1H), 6.73 (d, A
QtH J=8.56 Hz, 2H), 6.30 (t
3 J=2.08 Hz, 1H), 5.50 (s,
N-{5-fluoro-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa- | 2H), 3.73 (s, 6H); m/z
zol-3-y1}-2,6-dimethoxybenzene-1-sulfonamide (ESI+) 433.1 (M+H)*.
o N TH NMR (400 MHz,
N’)\;Q/\ L\) DMSO-dg) 5 10.83 (s, 1H),
0 7.89 (d, J=2.1 Hz, 1H),
0=8-NH [ 7.55 - 7.46 (m, 2H), 7.27
RefEx.94 H3C~O (s, 1H), 6.98 (br. d, J=10.1 A
O\CH3 Hz, 1H), 6.77 (d, J=8.4 Hz,
2H),6.31 (t, J=2.0 Hz, 1H),
N-{4-fluoro-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa- | 550 (s, 2H), 3.74 (s, 6H);
zol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide miz (ESI+) 433.1 (M+H)*.

Reference Example 95: Preparation of N-{4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-di-
methoxybenzene-1-sulfonamide according to Scheme H.

[0246]
0 -N
; N7\
Ny E)
(0]
0=§-NH
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Scheme H:
F == F _N
Br Cs,CO, N\\\7

NC 2-Me-THF NC HoA

Br Br B

o i
Int-08 66% vyield
Step 1 P(t-Bu); Pd G3
K3COj3
N 0
KF3B~ “CHj | PhMe, Hp0, 100 °C
o 66% yield
Step 2
HO. JJ\
N Me
o) N’N\ H F N’N
N \ \§7 1,1,3,3-tetramethylguanidine Q
NC
H,N MeCN, H50, 75°C
CHs CHg
H-3 31% yield H-2
H3CO Step 3
pyridine, 95°C O\\S,/O
cl Int-26
50% yield nt-
Step 4 OCHj,
jo) N’N\
N \J \§7
9
O:S’NH
H3CO, CH;
OCH
Example 95

Step 1: Synthesis of 2-bromo-6-fluoro-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (H-1)

[0247] A suspension of 2-bromo-4-(bromomethyl)-6-fluorobenzonitrile (Int-08) (459 mg, 1.57 mmol), 1H-pyrazole (159
mg, 2.34 mmol), and Cs,COj (767 mg) in 2-Me-THF (3.1 mL) was stirred at room temperature for 5.5 h. LCMS analysis
showed consumption of the starting material. The mixture was partitioned between H,O (5 mL) and EtOAc (20 mL). The
aqueous layer was extracted with EtOAc (20 mL). The combined organic layers were washed with brine (5 mL), dried over
MgSO,, filtered, and concentrated. The residue was purified by flash chromatography (40 g SiO,, 0-100% EtOAc/hep-
tane) to provide 2-bromo-6-fluoro-4-[(1H pyrazol-1-yl)methyl]benzonitrile (H-1) (295 mg, 66% yield) as a yellow oil. 'H
NMR (400 MHz, CDCl,;) 8 7.62 (d, J=1.7 Hz, 1H), 7.47 (d, J=2.3 Hz, 1H), 7.28 (s, 1H), 6.92 (d, J=8.9 Hz, 1H), 6.38 (t, J=2.1
Hz, 1H), 5.36 (s, 2H); m/z (ESI+) 280.0, 282.0 (M+H)*.

Step 2: Synthesis of 2-ethyl-6-fluoro-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (H-2)

[0248] A microwave vial charged with 2-bromo-6-fluoro-4-[(1H pyrazol-1-yl)methyllbenzonitrile (H-1) (79.3 mg, 0.283
mmol), potassium ethyltrifluoroborate (60.0 mg, 0.441 mmol), K,CO4 (108 mg, 0.778 mmol), and methanesulfonato(tri-t-
butylphosphino)(2"amino-1,1-biphenyl-2-yl)palladium(ll) (P(t-Bu); Pd (7.9 mg, 0.014 mmol) was sealed, evacuated, and
backfilled with N,. PhMe (0.60 mL) and de-ionized H,O (0.30 mL) were added and the mixture was stirred at 100 °C for 5 h.
LCMS analysis showed formation of the desired product mass. The mixture was partitioned between saturated aqueous
NH,CI (10 mL) and EtOAc (15 mL). The aqueous layer was extracted with EtOAc (15 mL). The combined organics were
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washed with brine, dried over MgSO,, filtered, and concentrated. The residue was purified by flash chromatography (12 g
SiO,, 0-100% EtOAc/heptane) to provide 2-ethyl-6-fluoro-4-[(1H-pyrazol-1-yl)methyllbenzonitrile (H-2) (43.1 mg, 66%
yield) as an off-white solid. "H NMR (400 MHz, CDCl;) 5 7.60 (d, J=1.6 Hz, 1H), 7.46 (d, J=2.2 Hz, 1H), 6.92 (s, 1H), 6.76 (d,
J=9.2Hz, 1H),6.36 (t, J=2.1Hz, 1H), 5.36 (s, 2H), 2.85(q, J=7.6 Hz, 2H), 1.28 (t, J=7.6 Hz, 3H); m/z (APCI+) 230.1 (M+H)*.

Step 3: Synthesis of 4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (H-3)

[0249] To solution of 2-ethyl-6-fluoro-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (H-2) (40.6 mg, 0.177 mmol) and N-
hydroxyacetamide (43.9 mg, 0.585 mg) in MeCN (1.0 mL) and H,O (0.1 mL) was added 1,1,3,3-tetramethylguanidine
(120 mg, 1.0 mmol). The mixture was stirred at 75 °C for 24 h. The mixture was concentrated to dryness and purified by
flash chromatography (12 g SiO,, 0-100% EtOAc/heptane) to provide 4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzox-
azol-3-amine (H-3) (13.2mg, 31% yield). "TH NMR (400 MHz, CDCl3) § 7.60 (d, J=1.6 Hz, 1H), 7.45 (d, J=2.0 Hz, 1H), 7.04
(s, 1H), 6.87 (s, 1H), 6.34 (t, J=2.0 Hz, 1H), 5.44 (s, 2H), 4.35 (br. s, 2H), 2.93 (q, J=7.6 Hz, 2H), 1.34 (t, J=7.6 Hz, 3H); m/z
(APCI+) 243.1 (M+H)*.

Step 4: Synthesis of N-{4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sul-
fonamide (Reference Example 95)

[0250] A suspension of 4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (H-3) (13.2 mg, 0.055 mmol) and
2.6-dimethoxybenzene-1-sulfonyl chloride (Int-26) (21.3 mg, 0.090 mmol) in pyridine (0.15 mL) was stirred at 95 °C for 3 h.
LCMS analysis showed consumption of the starting material. The reaction was concentrated to dryness and purified by
flash chromatography (4 g SiO,, 0-100% EtOAc/heptane)to provide N-{4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzox-
azol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Reference Example 95) (12.0 mg, 50% yield) as a white solid. THNMR
(400 MHz, DMSO-dg) 610.14 (s, 1H), 7.87 (d, J=2.2 Hz, 1H), 7.57 - 7.50 (m, 1H), 7.49 (d, J=1.5 Hz, 1H), 7.20 (br. s, 1H),
7.06 (br.s, 1H),6.79 (br.d, J=7.8 Hz, 2H), 6.29 (t, J=2.1 Hz, 1H), 5.46 (s, 2H), 3.77 (br. s, 6H), 3.07 (q, J=7.5 Hz, 2H), 1.21 (t,
J=7.5 Hz, 3H); m/z (APCI+) 443.1 (M+H)*.

[0251] The example in the table below was synthesized according to the methods used for the synthesis N-{4-
ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Reference Example
95). The following example was synthesized with non-critical changes or substitutions to the exemplified procedures
that someone who is skilled in the art would be able to realize.

Table 17:
Example Sulfonamide
Structure/lUPAC Name Analytical data formation
number
method
0 N’N\ TH NMR (400 MHz, DMSO-dj) &
Ny \§7 10.15 (s, 1H), 7.85 (d, J=2.1 Hz,
0 1H), 7.52 (br. t, J=8.6 Hz, 1H),
o o=g—NH 7.48 (d, J=1.5Hz, 1H), 7.11 (s,
HiC~ 1H), 6.79 (d, J=8.4 Hz, 2H), 6.73
RefEx.96 @-—0\ (s, 1H), 6.29 (t, J=2.0 Hz, 1H), A
CHs 5.42 (s, 2H), 3.76 (s, 6H), 2.81 -
N-{4-cyclopropyl-6-[(1H-pyrazol-1-yl) 2.69 (m, 1H), 1.06 - 0.98 (m, 2H),
methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxy- | 0.78 - 0.70 (m, 2H); m/z (APCI+)
benzene-1-sulfonamide 455.1 (M+H)*.

Reference Example 97: Preparation of 5-cyclopropyl-2-methoxy-N-{6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxa-
zol-3-yl}benzene-1-sulfonamide according to Scheme J.

[0252]
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H4C—0. CHa
Scheme J:
OCHj,
OCH
-N 3
o NT'X OH N~
N — H5CO N \\7
0 PPhs, DIAD HsCO
0=s-NH  OcH, > N O
2-Me-THF, 0°C s? OCH,
OCH,4 Br o]
o
Br J-1 22% yield OCH; J-2
Step 1
[>—8FK | Pd(OAc), X-Phos
. K,CO
53% yield Canind SN
Step 2 CPME, H,0, 100 °C
OCH
Jo N’N\ 3
NQ —
0 A TFA H3CO
o=§- OCH -
HCO, 3 DCM N\ ,0 OCH3
Example 97 67% yield OCH3 J-3
Step 3

Step 1: Synthesis of 5-bromo-N-[(3,5-dimethoxyphenyl)methyl]-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (J-2)

[0253] To a solution of 5-bromo-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide (J-1) (Prepared as in Reference Example 01, 700 mg, 1.42 mmol), PPh; (930 mg, 3.55 mmol),
and (3,5-dimethoxyphenyl)methanol (358 mg, 2.13 mmol) in 2-Me-THF (30 mL) at 0 °C was added DIAD (574 mg, 2.84
mmol) dropwise. The solution was stirred for 16 h to provide a pale-yellow suspension. The suspension was filtered, and
the filtrate was concentrated to dryness. The residue was purified by flash chromatography (40 g SiO,, 1:2 petroleum
ether/EtOAc) to provide 5-bromo-N-[(3,5-dimethoxyphenyl)methyl]-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (J-2) (200 mg, 22% yield) as a white solid.

Step 2: Synthesis of 5-cyclopropyl-N-[(3,5-dimethoxyphenyl)methyl]-2-methoxy-N-{4-methoxy-6-[(1H-pyra-
zol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (J-3)

[0254] To a solution of 5-bromo-N-[(3,5-dimethoxyphenyl)methyl]-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (J-2) (200 mg, 0.311 mmol) in CPME (10.0 mL) and H,0O (1.0
mL) was added potassium cyclopropyltrifluoroborate (138 mg, 0.932 mmol), Pd(OAc), (14.0 mg, 0.062 mmol), K,CO4
(172 mg, 1.24 mmol), and X-Phos (44.4 mg, 0.093 mmol). The mixture was evacuated and back-filled with N, (3x) and then
stirred at 100 °C underan atmosphere of N, for 16 h. The reaction was cooled to room temperature, diluted with EtOAc (20
mL), and filtered. The filtrate was concentrated to dryness. The residue was purified by flash chromatography (20 g SiO,,
EtOAc) to provide 5-cyclopropyl-N-[(3,5-dimethoxyphenyl)methyl]-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (J-3) (100 mg, 53% yield) as a white solid. m/z (ESI+) 605.3 (M+H)*.
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Step 3: Synthesis of 5-cyclopropyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}
benzene-1-sulfonamide (Reference Example 97)

[0255] To a solution of 5-cyclopropyl-N-[(3,5-dimethoxyphenyl)methyl]-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (J-3) (100 mg, 0.165 mmol) in DCM (2.0 mL) was added TFA (2.0
mL). The mixture was stirred for 1 h and then concentrated to dryness. The residue was purified by flash chromatography
(129 SiO,, 1:10 MeOH/EtOAc). The material was repurified by preparative HPLC with a Phenomenex Gemini-NX column
(150x30 mm, 5 um particle size), which was eluted with 2-42% MeCN/H,0 (+0.05% NH,OH) with a flow rate of 30 mL/min
to provide 5-cyclopropyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfona-
mide (Reference Example 97) (50 mg, 67 % yield) as a white solid. TH NMR (400 MHz, DMSO-dg) 5 10.10 (brs, 1H), 7.88
(d, J=1.9 Hz, 1H), 7.51 (dd, J=1.6, 11.0 Hz, 2H), 7.27 (br. d, J=6.8 Hz, 1H), 7.05 (br. d, J=8.9 Hz, 1H), 6.82 (br. s, 1H), 6.72
(br.s, 1H),6.30 (t, J=1.9Hz, 1H),5.44 (s, 2H), 3.83 (s, 2H), 3.90 (br. d, J=8.3 Hz, 1H), 3.73 (s, 2H), 3.76 - 3.67 (m, 1H), 2.01 -
1.89 (m, 1H), 1.04 - 0.78 (m, 2H), 0.70 - 0.42 (m, 2H). m/z (ESI+) 454.8 (M+H)*.

Reference Example 98: Preparation of N-(6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-yl)-2,6-di-
methoxybenzenesulfonamide [or 2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}benzene-1-sulfonamide] according to Scheme K.

[0256]
H3C,
0 -
o L3
H '.“3
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|
CH3 CH3
Scheme K:
\ X
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CH3 CH,
Example 98
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Step 1: Alternate synthesis of 4-((1H-pyrazol-1-yl)methyl)-2-fluoro-6-methoxybenzonitrile (A-1) from 14b

[0257] A solution of 1H-pyrazole (2.0 g, 29.6 mmol) and NaH (60% w/w dispersion in mineral oil, 1.5 g, 37.1 mmol) in
DMF (520 mL) was stirred at 0 °C for 1 h. A solution of 4-(bromomethyl)-2-fluoro-6-methoxybenzonitrile (14b) (6.0 g, 24.7
mmol) in DMF (80 mL) was then added and the mixture was stirred at RT overnight. The reaction was quenched with water
and the mixture was extracted with EtOAc. The combined organic layers were washed with brine, dried over anhydrous
Na,SO,, filtered and concentrated under reduced pressure. The residue was purified by column chromatography (Pet.
Ether/EtOAc = 6/1) to give 4-((1H-pyrazol-1-yl)methyl)-2-fluoro-6-methoxybenzonitrile (A-1) (2.4 g, 42%) as a yellow
solid. m/z 232.0 [M+H]*.

Step 2: Alternate synthesis of 6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-amine (A-2) using po-
tassium tert-butoxide

[0258] To asolution of acetohydroxamicacid (3.7 g,49.5 mmol)in anhydrous DMF (150 mL) at RTwas added potassium
tert-butoxide (5.6 g, 49.5 mmol) and the mixture was stirred at RT for 1 h. 4-((1H-Pyrazol-1-yl)methyl)-2-fluoro-6-
methoxybenzonitrile (A-1) (3.8 g, 16.5 mmol) was then added and stirring was continued at60 °C for4 h. Water was
added and the mixture was extracted with EtOAc. The combined organic layers were dried over anhydrous Na,SO,,
filtered and concentrated underreduced pressure. The residuewas purified by column chromatography (Pet. Ether/EtOAc
= 5/1) to give 6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-amine (A-2) (2.1 g, 53%) as a yellow solid. m/z
245.0 [M+H]*. "TH NMR (400 MHz, DMSO-dg) 5 7.87 (dd, J=1.6, 0.4 Hz, 1H), 7.50 (dd, J=1.6, 0.4 Hz, 1H), 6.69 (s, 1H), 6.62
(s, 1H), 6.30 (t, J=2.1 Hz, 1H), 5.93 (s, 2H), 5.41 (s, 2H), 3.86 (s, 3H).

Step 3: Synthesis of N-(6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzene-
sulfonamide (Reference Example 98)

[0259] A mixture of 6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-amine (A-2) (50 mg, 0.205 mmol) and
2,6-dimethoxybenzenesulfonyl chloride (Int-26) (73 mg, 0.308 mmol) in pyridine (1 mL) was heated at 120 °C for 2 h under
microwave irradiation (Batch 1).

[0260] A mixture of 6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-amine (A-2)(500 mg, 2.1 mmol) and 2,6-
dimethoxybenzenesulfonyl chloride (Int-26) (746 mg, 3.2 mmol) in pyridine (5 mL) was heated at 120 °C for 2 h under
microwave irradiation (Batch 2). This reaction was repeated once again on exactly the same scale (Batch 3).

[0261] A mixture of 6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-amine (A-2)(350 mg, 1.4 mmol) and 2,6-
dimethoxybenzenesulfonyl chloride (Int-26) (509 mg, 2.2 mmol) in pyridine (4 mL) was heated at 120 °C for 2 h under
microwave irradiation (Batch 4). The fourreaction mixtures were combined, diluted with water, adjusted to pH 5-6 with 2 M
aqueous HCland extracted with EtOAc (300 mL X 3). The combined organic extracts were dried over anhydrous Na,SO,,
filtered and concentrated underreduced pressure. The residue was purified by column chromatography (Pet. Ether/EtOAc
= 2/1) to give N-(6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Re-
ference Example 98) (1.07 g, 43%) as a white solid. m/z445.0 [M+H]*. "H NMR (400 MHz, DMSO-dg) 5 9.58 (s, 1H), 7.87
(d, J=2.0 Hz, 1H), 7.50 - 7.46 (m, 2H), 6.83 (s, 1H), 6.76 (m, 3H), 6.30 (s, 1H), 5.44 (s, 2H), 3.87 (s, 3H), 3.76 (s, 6H).

Reference Example 98: Alternative preparation of 2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide according to Scheme L.

[0262]
HaC,
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P
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|
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Scheme L:
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NZ 1 ACNH0 pyridine %’ Osch,
“CHj

step 1 step 2 O
A-1 A-2 HsC Example 98

Step 1: Alternate synthesis of 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) using
1,1,3,3-tetramethylguanidine.

[0263] A suspension of 2-fluoro-6-methoxy-4-(1H-pyrazol-1-ylmethyl)benzonitrile (A-1) (15.43 g, 66.7 mmol), N-
hydroxyacetamide (15.0 g, 200 mmol), and 1,1,3,3-TMG (46.1 g, 400 mmol) in acetonitrile (270 mL) and deionized
water (30 mL) was heated to 60 °C for 7 hours. The acetonitrile was removed undervacuum, and the residual thickoil was
partitioned between ethyl acetate (300 mL) and deionized water (250 mL). The aqueous layer was extracted with ethyl
acetate (2 X 150 mL). All the organic layers were combined and washed with satd. ag. NaCl. Some solids began to formin
the organic layer, so methanol (~10 mL) was added and the suspension heated until homogeneous. After cooling to room
temperature, the organic layer was dried over sodium sulfate, filtered, and concentrated. The resulting pale-yellow solid
was suspended in ethyl acetate (125 mL) and heated briefly to reflux. The suspension was allowed to cool to room
temperature, the resulting solids were collected by filtration, and the filtercake was rinsed with heptane. The filtrate and
heptane rinse were concentrated to dryness, the residual solid suspended in ethyl acetate (15 mL), the suspension briefly
heated to reflux, and a second crop of precipitate was collected as before. The combined precipitate crops were dried
under vacuum to give 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (11.86 g, 48.6 mmol) as a
pale-yellow powder. 'TH NMR (400 MHz, DMSO-dj) § 7.87 (d, J=1.8 Hz, 1H), 7.49 (d, J=1.2 Hz, 1H), 6.69 (s, 1H), 6.62 (s,
1H), 6.30 (t, J=2.1 Hz, 1H), 5.93 (s, 2H), 5.41 (s, 2H), 3.86 (s, 3H). LCMS: [M+H]* 245.

Step 2: Synthesis of 22,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-
sulfonamide (Reference Example 98)

[0264] A mixture of 4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (A-2) (9.5 g, 39 mmol) and 2,6-
dimethoxybenzenesulfonyl chloride (Int-26) (12.1 g, 51.1 mmol) in pyridine (20 mL) was heated to 97 °C internal for 1 hour.
After cooling to 50 °C, the solution was poured into a flask containing crushed ice (200 g) and 6N HCI (100 mL). The
reaction flask was rinsed with dichloromethane to quantitate the transfer. The resulting aqueous mixture was extracted
with dichloromethane (4x 100 mL). The combined organic extracts were washed with deionized water and satd. aq. NaCl,
dried over magnesium sulfate, filtered, and concentrated to a yellow foam. Methyl acetate (50 mL) was added to the foam
and the suspension stirred at room temperature for 1 hour. Solids were collected by suction filtration and rinsed with
heptane. After drying under vacuum, crude 2,6-dimethoxy-N-[4-methoxy-6-(1H-pyrazol-1-ylmethyl)-1,2-benzoxazol-3-
yllbenzenesulfonamide (Reference Example 98)(16.1 g, 95%) was obtained as an orange-tan solid. Trituration of the
crude solid with methyl acetate two more times did not remove the orange color, so the crude product was triturated in warm
dichloromethane, allowed to cool to room temperature, and filtered to give a cream-colored white solid. The dichlor-
omethane mother liquor was further purified by chromatography (330 g silica column, eluting with 60-100% ethyl acetate in
heptane)to give a white solid. The solids from both the DCM trituration and the chromatography of the DCM filtrate were
combined, stirred in refluxing methyl acetate, and cooled to room temperature over 2 hours. The resulting solid was
collected by suction filtration and dried in a 100 °C vacuum oven overnight, affording purified 2,6-dimethoxy-N-[4-
methoxy-6-(1H-pyrazol-1-ylmethyl)-1,2-benzoxazol-3-yllbenzenesulfonamide (Reference Example 98) (15.3 g, 89%)
as an off-white powder.

[0265] Three batches of Reference Example 98 (total 54.3 g), prepared as described above, were combined,
suspended in methyl acetate (250 mL), and heated to reflux for 1 hour. After removing from the heating bath, stirring
was continued for4 hours as the mixture cooled to room temperature. The resulting precipitate was collected by filtration
and rinsed with heptane. The solid was dried undervacuum at room temperature for 2 hours, then dried furtherina 130 °C
vacuum oven for 16 hours, affording 2,6-dimethoxy-N-[4-methoxy-6-(1H-pyrazol-1-ylmethyl)-1,2-benzoxazol-3-yl]ben-
zenesulfonamide (Reference Example 98) (53.55 g, 99%) as an off-white solid. "H NMR (400 MHz, DMSO-dg) § 9.60 (s,
1H),7.88 (d, J=1.7 Hz, 1H), 7.45-7.52 (m, 2H), 6.83 (s, 1H),6.77 (d, J=8.4 Hz, 3H), 6.30 (t, J=2.1 Hz, 1H), 5.44 (s, 2H), 3.87
(s, 3H), 3.76 (s, 6H). LCMS: [M+H]* 445. Anal. Calcd for C,,H,oN4OgS: C, 54.05; H, 4.54; N, 12.61; S, 7.21.
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Found:C,53.91; H, 4.58; N, 12.51; S, 7.09.

Reference Example 99: Preparation of N-(6-((1H-pyrazol-1-yl)methyl)-4-methoxybenzo[d]isoxazol-3-yl)-3-
methylquinoline-8-sulfonamide according to Method AC.

[0266]

CH,

15

Reference Example 100: Preparation of 2,6-dimethoxy-N-(4-methoxy-6-((4-methyl-1H-pyrazol-1-yl)methyl)ben-

zo[d]isoxazol-3-yl)benzenesulfonamide according to Method AC.

[0267]
20

CE 3
25 /b\/ }CHS
30 Method AC:
R,S0,CI R, A
RINH, ———— » 72 "SR
pyridine / H

35

[0268] To a solution of the amine (0.2 mmol, 1.0 eq.) in pyridine (2 mL)was added the sulfonyl chloride (1.5 eq.) and the

mixture was heated at 120 °C under microwave irradiation for 2 h. The mixture was partitioned between water and EtOAc,

the layers were separated, and the organic layer was washed with brine, dried over Na,SO,, filtered and concentrated

under reduced pressure. The residue was purified by prep. TLC to give the title compound. Variations to above conditions
40 have been noted in Table 18.

45

50

55
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Table 18:
m
o ] Inter-
3 Name and Structure Analytical . Notes
-1 mediates
)
HsCu "H NMR (400 1.2 eq.
[ Yoo No 6-((1H-
SN MHz, DMSO-ds) sulfonyl
H F/> pyrazol-1- .
Ref o N-v 15892 (br. s, chloride
CH yl)methyl)-
Ex. : 1H), 8.33 (d, 4meth used;
-methoxy-
g9 |N-(6-((1H-pyrazol-1- 32z H), | Y 5 mL
enzo[d]-
yhmethyl)-4- 821 (br.s, 1H), | L] pyridine
methoxybenzo[d]isoxazol-3- | ; gq br. s, 1H), isoxazol-3- used.
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yl)-3-methylquinoline-8- 7.81 (br.s, 1H), [ amine (J-
sulfonamide 764 (br.s, 1H), |2) Adjusted to
743 (br. s, 1H), pH 5 with 1
6.82 -6.47 (m, M ag. HCI
2H), 6.24 (s, 1H), prior to
5.32 (s, 2H), workup.
3.82 (s, 3H),
243 (s, 3H), m/z Prep. TLC
450.0 [M+H]*. (Pet.
Ether/EtOA
c=1/2)
2,6-
"H NMR (400 dimethoxy
MHz, CDCIs)d benzene-
9.83 (br. s, 1H), | sulfonyl Reaction
HiCg 60 Neo 8.21 (s, 1H), chloride mixture
@:S\” /by"\" 7.37 -7.35 (m, (Int-26) was
Ref 2H39 N:;>‘CH32H),719(S,1H), concentrat
Ex. CHs 6.76 (s, 1H), 4-methoxy- | ed prior to
100 2,6-dimethoxy-N-(4- 6.58 (d, J=8.4 6-((4- workup.
methoxy-6-((4-methyl-1H- Hz, 2H), 6.46 (s, | methyl-1H-
pyrazol-1- 1H), 5.29 (s, 2H), | pyrazol-1- | Prep. TLC
yl)methyl)benzo[d]isoxazol- | 3.96 (s, 3H), yl)methyl)b | (DCM/MeO
3-yl)benzenesulfonamide 3.87 (s, 6H), enzo[d]isox | H, 20/1)
2.07 (s, 3H); m/z | azol-3-
459.0 [M+H]* amine (Int-
25)

Reference Example 101: Preparation 2,6-dimethoxy-N-(4-methoxy-6-(1-methyl-1H-pyrazol-4-yl)benzo[d]isoxa-

zol-3-yl)benzenesulfonamide according to Scheme M.

[0269]
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CHs CH,
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CH,
H3C
N /i
CIJH N32003 E;\N
HO'B A H
\ Vi 1,4-dioxane ? (0] \N
N I |
\ water CH, CH,4 !
CH, \
CHj
Example 101

To a solution of N-(6-bromo-4-methoxybenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Int-27) (40

mg, 0.09 mmol) in 1,4-dioxane (8 mL) and water (2 mL) was added (1-methyl-1H-pyrazol-4-yl)boronic acid (80 mg, 0.631
mmol), Na,CO5(100 mg, 0.948 mmol) and Pd(PPh,), (37 mg, 0.032 mmol) and the mixture was heated atrefluxunderaN,
atmosphere overnight. The mixture was adjusted to pH 4-5 with 1 M aqueous HCI, diluted with EtOAc and washed with
water, brine, dried over Na,SO,, filtered and concentrated under reduced pressure. The residue was purified by prep. TLC
(DCM/MeOH = 50/1) to give the title compound (22 mg, 55%) as a white solid. m/z 445.0 [M+H]*. TH NMR (400 MHz,
DMSO0-dg)39.52 (s, 1H),8.35(s, 1H), 8.05 (s, 1H), 7.50 (t, J=8.5Hz, 1H), 7.38 (s, 1H), 7.05 (s, 1H),6.78 (d, J=8.5 Hz, 2H),
3.98 (s, 3H), 3.87 (s, 3H), 3.78 (s, 6H).

Reference Example 102: Preparation of 2,6-dimethoxy-N-(5-methyl-7-(1-methyl-1H-pyrazol-4-yl)benzo[d]isoxa-
zol-3-yl)benzenesulfonamide according to Scheme N.

[0271]
HsC CHs
0] N~
O\\IP / O I \N
~ /)
H
?
CH, CH,4
Scheme N:
HsC, CH;  Pd(dppf)Cl;
0o 0 N-O N Na,CO,
S A T
” + HO Ao 1,4-dioxane
0 (.!)H water
CHj CHs
Int-29

82

HiC CHs
(0] @) N_O \
Nt/ |
S. N
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[0272] To a solution of N-(7-bromo-5-methylbenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Int-29)(50
mg, 0.117 mmol) in 1,4-dioxane (8 mL) and water (2 mL) was added (1-methyl-1H-pyrazol-4-yl)boronic acid (22 mg,
0.176 mmol), Na,CO5(50 mg, 0.468 mmol) and Pd(dppf)Cl,(9 mg, 0.012 mmol) and the mixture was heated at reflux under
aN, atmosphere overnight. The mixture was adjusted to pH 5 with 1 M aqueous HCI, diluted with water and extracted with
EtOAc (30 mL X 3). The combined organic extracts were washed with brine, dried over Na,SO,, filtered and concentrated
under reduced pressure. The residue was purified by prep. TLC (Pet. Ether/EtOAc = 3/1) to give the title compound (24 mg,
48%) as a white solid. m/z429.0 [M+H]*. TH NMR (400 MHz, DMSO-dg) § 8.24 (s, 1H), 7.99 (s, 1H), 7.55 (s, 1H), 7.49-7.22
(m, 2H), 6.67 (d, J=8.6 Hz, 2H), 3.88 (s, 3H), 3.69 (s, 6H), 2.39 (s, 3H).38 (s, 1H), 7.05 (s, 1H), 6.78 (d, J=8.5 Hz, 2H), 3.98
(s, 3H), 3.87 (s, 3H), 3.78 (s, 6H).

Reference Example 103: Preparation of 3-hydroxy-2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide according to Scheme O.

[0273]
0 N~
N -
0
o=s-NH o_
H3C’0 CH3
0
“CH4
OH

Reference Example 104: Preparation of 2-hydroxy-6-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-yl)benzene-1-sulfonamide according to Scheme O.

[0274]
0 IR
N \S \§7
Q
0=5-NH O.
ch’O CHg
OH

Reference Example 105: Preparation of N-{6-[(4-hydroxy-1H-pyrazol-1-yl)methyl]-4-methoxy-1,2-benzoxazol-3-
yl}-2,6-dimethoxybenzene-1 -sulfonamide according to Scheme O.

[0275]
o NN
NQ —
i OH
O=S’NH O.
H4C~© CHs;
o)
“CH,
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Scheme O:
H3CO S OCH,4
OCH; 7% yield
Example 103
OH
fo) N’N\
N - O
9 NH enzymatic oxidation NH
o=5- o=8-
HaCO S OCHj H3CO S OCH34
OCHs OH 19% vyield
Example 104
Example 98
N,o N’N\
\ =~
il
=8-NH OH
HaCO 0=8 OCH,

OCH; 3% vyield
Example 105

[0276] Toa500 mL Erlenmeyer flask was added HPLC grade H,0 (27.2 mL), aqueous potassium phosphate buffer (1.0
M, 4.0 mL, pH 7.5), aqueous MgCl, (165 mM, 0.8 mL), dexamethasone-induced male rat liver microsomes (4.0 mL, 20
mg/mL, Xenotech) and a solution of 2,6-dimethoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide (Prepared as in Reference Example 98, 5 mM in MeCN, 0.20 mL, 1.0 wmol). The incubation was
commenced with addition of a freshly prepared aqueous solution of NADPH (4.0 mL, 13 mM). The uncapped Erlenmeyer-
flaskwas shaken in a water bath maintained at 37 °C for 1.5 h. The incubation mixture was quenched by adding MeCN (40
mL ) followed by centrifugation at~1700 g for 5 min. The supernatant was partially evaporated in a vacuum centrifuge. The
remaining solution was treated with MeCN (0.5 mL), neat formic acid (0.5 mL) and de-ionized H,O to a provide final volume
of ~50 mL. The solution was subjected to centrifugation at -40,000 g for 30 min. The supernatant was adsorbed onto a
Zorbax Polaris C18-A HPLC column (250x4.6 mm, 5 um particle size) using a JASCO PU-1580 HPLC pump at a flow rate
of 0.8 mL/min over ~60 min. The HPLC column was transferred to a Thermo LTQ Velos mass spectrometer in line with a
Waters Acquity UHPLC instrument comprised of a quaternary pump, autosampler and photodiode array UV/vis detector. A
gradient of MeCN/H,0 (+0.1% formic acid) was applied to separate products of interest. After passing through the PDA
detector, the eluent was split at a ratio of approximately 15:1 with the larger portion going to a fraction collector and the
smaller portion to the mass spectrometer. Fractions were collected every 20 s and those containing peaks of interest were
analyzed by UHPLC-UV-HRMS using a Thermo Orbitrap Elite high-resolution ion trap mass spectrometer in line with a
Thermo Accela UHPLC and diode array UV/vis detector with a CTC Analytics Leap autoinjector (Thermo-Fisher).
Samples were injected (10 pL) onto a Phenomenex KinetexC18 UHPLC column (50x2.1 mm, 1.7 uwm particle size)
maintained at45 °C, which was eluted with a MeCN/H,0 (+0.1% formic acid) gradient with a flow rate of 0.4 mL/min. After
UHPLC-UV-HRMS analysis, fractions were pooled, and the solvent was removed by vacuum centrifugation. The dried
samples were analyzed by NMR spectroscopy and quantified by external calibration against the TH NMR spectrum ofa 5.0
mM benzoic acid standard solution in DMSO-dg using the ERETIC2 function within Topspin V3.2. N-{6-[(4-hydroxy-1H-
pyrazol-1-yl)methyl]-4-methoxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Reference Example 105)
(0.028 pmol, 3% yield) was obtained as the first-eluting peak. 'TH NMR (600 MHz, DMSO-dg) 5 8.45 (s, 1H), 7.38 (m, 1H),
7.32(s, 1H),7.06 (s, 1H),6.70 (m, 3H), 6.63 (s, 1H), 5.22 (s, 2H), 3.86 (s, 3H), 3.69 (s, 6H). HRMS (ESI-TOF) calculated for
(CpgH24N4O4S)[M+H]* m/z = 461.1125, found 461.1121 (-0.45 ppm). 3-Hydroxy-2,6-dimethoxy-N-{4-methoxy-6-[(1H-
pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 103) (0.072 pmol, 7% yield)
was obtained as the second-eluting peak. "H NMR (600 MHz, DMSO-dg) §9.33 (s, 1H), 7.88 (d, J=2.4 Hz, 1H), 7.50 (s, 1H),
7.01(d, J=9.0Hz, 1H),6.80 (s, 1H),6.76 - 6.68 (m, 2H), 6.31 (1, J=2.3 Hz, 1H), 5.44 (s, 2H), 3.87 (s, 3H), 3.76 (s, 3H), 3.65
(s, 3H). HRMS (ESI-TOF) calculated for (CyyHy1N4O7S)[M+H]* m/z = 461.1125, found 461.1123 (-0.25 ppm). 2-
Hydroxy-6-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide  (Refer-
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ence Example 104) (0.19 pumol, 19% yield) was obtained as the third eluting peak. "H NMR (600 MHz, DMSO-d) §7.86 (s,
1H),7.50(s, 1H),7.13(m, 1H),6.63 (s, 1H), 6.53 (m, 2H), 6.40 (d, J=8.1 Hz, 2H),6.30 (s, 1H), 5.41 (s, 2H), 3.83 (s, 3H), 3.72
(s, 3H). HRMS (ESI-TOF) calculated for (C4gH1gN40gS) [M+H]* 431.1020, found 431.1017 (-0.28 ppm).

Reference Example 106: Preparation of N-{6-[hydroxy(pyridin-2-yl)methyl]-4-methoxy-1,2-benzoxazol-3-
yl}-2,6-dimethoxybenzenesulfonamide according to Scheme P.

[0277]

Reference Example 107: Preparation of 2,6-dimethoxy-N-[4-methoxy-6-(pyridin-2-ylmethyl)-1,2-benzoxazol-3-
yl]lbenzenesulfonamide according to Scheme P.

[0278]

Scheme P:

0 Br 1. nBulLi, -78 °C
Ny THF Zn, HOAc
o II

0=4-NH O=g-NH

CHs 60 °C
HaCO OCH3 H,CO OCHa HsCO OCH3
Example 107

Int-27
socl, ( X = OH, Example 106

DM X =cl,P-1

Step 1: Synthesis of N-(6-[hydroxy(pyridin-2-yl)methyl]-4-methoxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenze-
nesulfonamide (Reference Example 106):

[0279] A solution of N-(6-bromo-4-methoxybenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Int-27) (628
mg, 1.42 mmol) in anhydrous THF (20 mL)was cooled to-78 °C. n-BuLi (1.20 mL of 2.5 in hexanes, 3.00 mmol) was added
dropwise. The resulting slurry was stirred at-78 °C for 1 h. Then, a solution of pyridine-2-aldehyde (187 mg, 1.75 mmol)in
anhydrous THF (2 mL) was added dropwise. The resulting reaction mixture was stirred at -78 °C for 1 h.

[0280] Additional pyridine-2-aldehyde (75 mg, 0.71 mmol) in 1 mL anhydrous THF was added.The resulting reaction
mixture was warmed to room temperature and stirred atroom temperature for 18 h. The reaction was quenched with HOAc
(0.5 mL). The quenched reaction mixture was partitioned between EtOAc (50 mL) and water (50 mL). The organic phase
was separated, washed with brine, dried over sodium sulfate, filtered and purified via flash chromatography eluting with a
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gradientof 0 - 100% EtOAc in heptane, then 0 - 20% 2-PrOH in EtOAc to afford N-{6-[hydroxy(pyridin-2-yl)methyl]-4-
methoxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzenesulfonamide (Reference Example 106) as a solid (247 mg, 37%).
TH NMR (400 MHz, CDCl,) § 8.61 (d, J=4.9 Hz, 1H), 8.23 (s, 1H), 7.82 (t, J=7.7 Hz, 1H), 7.42-7.33 (m, 3H), 7.10 (s, 1H),
6.85 (s, 1H), 6.58 (d, J=8.4 Hz, 2H), 5.99 (s, 1H), 4.01 (s, 3H), 3.88 (s, 6H). m/z 472.2 [M+H].

Step 2: Synthesis of N-(6-(chloro(pyridin-2-yl)methyl)-4-methoxybenzo[dJisoxazol-3-yl)-2,6-dimethoxybenze-
nesulfonamide (P-1):

[0281] To a solution of N-{6-[hydroxy(pyridin-2-yl)methyl]-4-methoxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzenesul-
fonamide (Reference Example 106) (113 mg, 0.240 mmol) in anhydrous DCM (5 mL) was added SOCI, (0.20 mL, 2.7
mmol). The resulting reaction mixture was stirred at room temperature for 3 h. The solvent was removed, and the resulting
residue was partitioned between EtOAc (50 mL) and satd. aqueous NaHCOs (50 mL).

[0282] The organic phase was separated, dried over sodium sulfate, and concentrated to afford N-(6-(chloro(pyridin-2-
yl)methyl)-4-methoxybenzo[dJisoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (P-1) (78 mg, 66% yield) which was
used in the next step with out further purification. TH NMR (400 MHz, CDClI5) 5 8.57 (br. d, J=4.2 Hz, 1H), 8.25 (s,
1H),7.75(dt, J=1.7,7.8 Hz, 1H), 7.57 (d, J=7.8 Hz, 1H), 7.37 (t, J=8.5 Hz, 1H), 7.27 -7.22 (m, 1H), 7.10 (s, 1H), 6.82 (s, 1H),
6.57 (d, J=8.6 Hz, 2H), 6.17 (s, 1H), 4.00 (s, 3H), 3.87 (s, 6H), missing the sulfonamide NH; m/z 490.1 [M+H]*.

Step 3: Synthesis of 2,6-dimethoxy-N-[4-methoxy-6-(pyridin-2-ylmethyl)-1,2-benzoxazol-3-yl]benzenesulfona-
mide (Reference Example 107):

[0283] To a solution of N-(6-(chloro(pyridin-2-yl)methyl)-4-methoxybenzo/dfisoxazol-3-yl)-2,6-dimethoxybenzenesul-
fonamide (P-1) (75 mg, 0.153 mmol) in HOAc (5 mL)was added zinc dust (69 mg, 1.1 mmol) and the solution was heated to
60 °C. After3hat60 °C, the reaction was complete. The reaction was cooled to room temperature and carefully neutralized
with saturated NaHCOs. The organics were extracted with EtOAc (2 X 50 mL) and the combined organic extract was dried
over sodium sulfate, concentrated to dryness and purified via flash chromatography eluting with agradientof 0 - 100%
EtOAc in heptane followed by 0 - 20% 2-PrOH in EtOAc. Concentration of the pure fractions afforded 2,6-dimethoxy-N-[4-
methoxy-6-(pyridin-2-ylmethyl)-1,2-benzoxazol-3-yllbenzenesulfonamide (Reference Example 107) (38 mg, 55% over
two steps)as a solid. "HNMR (400 MHz, CDCl3) §8.57 (br. s, 1H), 8.23 (s, 1H), 7.65 (t, J=7.6 Hz, 1H), 7.37 (t, J=8.5 Hz, 1H),
7.19 (br. d, J=6.6 Hz, 2H), 6.89 (s, 1H), 6.64 - 6.53 (m, 3H), 4.23 (s, 2H), 3.98 (s, 3H), 3.87 (s, 6H). m/z 456.3 [M+H].

Reference Example 108: Preparation of N-{6-[(S*)-hydroxy(1,3-oxazol-2-yl)methyl]-4-methoxy-1,2-benzoxa-
zol-3-yl}-2,6-dimethoxybenzenesulfonamide according to Scheme Q.

[0284]

Reference Example 109: Preparation of N-(6-[(R*)-hydroxy(1,3-oxazol-2-yl)methyl]-4-methoxy-1,2-benzoxa-
zol-3-yl}-2,6-dimethoxybenzenesulfonamide according to Scheme Q.

[0285]
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Reference Example 110: Preparation of 2,6-dimethoxy-N-[4-methoxy-6-(1,3-oxazol-2-ylmethyl)-1,2-benzoxa-

EP 3 986 890 B9

zol-3-yllbenzenesulfonamide according to Scheme Q.

[0286]

Scheme Q:
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Step 1: Synthesis of N-(6-bromo-4-methoxy-1,2-benzoxazol-3-yl)-N-[(2,4-dimethoxyphenyl)methyl]-2,6-di-
methoxybenzene-1-sulfonamide (Q-1)

[0287] To a solution of N-(6-bromo-4-methoxybenzo[d]isoxazol-3-yl)-2,6-dimethoxybenzenesulfonamide (Int-27) (15
g, 34 mmol) in THF (300 mL) and 2,4-dimethoxybenzyl alcohol (8.54 g, 50.8 mmol), PPh; (22.2 g, 84.6 mmol) was added
DIAD (13.7 g, 67.7 mmol) dropwise at 0 °C. The reaction solution was warmed to room temperature and allowed to stir for
16 h. The reaction mixture was diluted with EtOAc (300 mL), washed with water (150 mL), brine, saturated aqg. sodium
bicarbonate, and brine again. The organic phase was dried over sodium sulfate and filtered. The solvent was removed
under reduced pressure to give a mixture that was purified by flash chromatography eluting with 60%-70% EtOAc in
petroleum ether to give crude product with some triphenylphosphine oxide remaining. The crude solid was re-crystalized
from MeOH to give N-(6-bromo-4-methoxy-1,2-benzoxazol-3-yl)-N-[(2,4-dimethoxyphenyl)methyl]-2,6-dimethoxyben-
zene-1-sulfonamide (Q-1) (8.0 g, 40% yield) as a white solid.

Step 2: Synthesis of rac-N-[(2,4-dimethoxyphenyl)methyl]-N-(6-[hydroxy(1,3-oxazol-2-yl)methyl]-4-meth-
oxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1 - sulfonamide (Q-2)

[0288] To a solution of N-(6-bromo-4-methoxy-1,2-benzoxazol-3-yl)-N-[(2,4-dimethoxyphenyl)methyl]-2,6-dimethox-
ybenzene-1-sulfonamide (Q-1) (500 mg 0.843 mmol) in THF (9.5 mL) was added n-BuLi (0.506 mL of a 2.5 M solution in
hexanes, 1.26 mmol) dropwise at-78 °C under an argon atmosphere. After 30 min at-78 °C, oxazole-2-carbaldehyde (123
mg 1.26 mmol) was added as a solutionin THF (0.5 mL). The reaction was slowly allowed to warm to room temperature and
stirred 16 h. The reaction mixture was poured into saturated aq. NH,CI (20 mL). The aqueous layerwas extracted with two
portions of EtOAc (2 X 20 mL). The combined extract was washed with brine (20 mL), dried over MgSO, and concentrated
in vacuo. The residue was purified by flash chromatography eluting with 100% EtOAc to give rac-N-[(2,4-dimethox-
yphenyl)methyl]-N-{6-[hydroxy(1,3-oxazol-2-yl)methyl]-4-methoxy-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sul-
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fonamide (Q-2) (150 mg, 29% yield) as a yellowgum.

Step 3: Synthesis of N-{6-[(S*)-hydroxy(1,3-oxazol-2-yl)methyl]-4-methoxy-1,2-benzoxazol-3-yl}-2,6-dimethox-
ybenzenesulfonamide (Example 108) and N-{6-[(R*)-hydroxy(1,3-oxazol-2-yl)methyl]-4-methoxy-1,2-benzoxa-
zol-3-yi)-2,6-dimethoxybenzenesulfonamide (Reference Example 109)

[0289] A solution of rac-N-[(2,4-dimethoxyphenyl)methyl]-N-{6-[hydroxy(1,3-oxazol-2-yl)methyl]-4-methoxy-1,2-ben-
zoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Q-2) (150 mg 0.245 mmol) in TFA (5 mL) was stirred at room
temperature for 2 h. A pink solution was observed, and the reaction mixture was concentrated in vacuo. The residue was
pre-purified by flash chromatography eluting with EtOAc/ MeOH 10:1 to give a racemic mixture of Examples 108 and 109
which was submitted to chiral SFC purification. The compounds were separated from each other using a ChiralpakAS-3
100x4.6mm |.D., 3um column with a mobile phase consisting of CO, (A) and ethanol with 0.05% DEA (B). Gradient elution
from 5% t0 40% of B in 4 min and hold 40% B for 2.5 min, then 5% of B for 1.5 min. After chiral SFC separation 20 mg of each
product was obtained. Peak 1 = Reference Example 108 'H NMR (400MHz, DMSO-dj) 5 8.06 (d, J=0.6 Hz, 1H), 7.45 (br.
t, J=8.4 Hz, 1H), 7.18 (d, J=0.6 Hz, 1H), 7.15 (s, 1H), 6.86 (s, 1H), 6.74 (d, J=8.4 Hz, 2H), 6.67 (d, J=5.1 Hz, 1H), 5.93 (d,
J=5.3Hz, 1H), 3.88 (s, 3H), 3.74 (s, 6H), missing sulfonamide NH peak; m/z462.0 (M+H)*. Peak 2 = Reference Example
109 'H NMR (400MHz, DMSO-dg) 5 8.06 (d, J=0.6 Hz, 1H), 7.50 (t, J=8.5 Hz, 1H), 7.13-7.26 (m, 2H), 6.90 (s, 1H), 6.78 (d,
J=8.4Hz, 2H),6.70 (d, J=5.4 Hz, 1H), 5.95 (d, J=5.3 Hz, 1H), 3.89 (s, 3H), 3.78 (s, 6H), missing sulfonamide NH peak; m/z
462.0 (M+H)*.

Steps 4 and 5: Synthesis of N-[(2,4-dimethoxyphenyl)methyl]-2,6-dimethoxy-N-{4-methoxy-6-[(1,3-oxazol-2-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Q-3)

[0290] To a solution of rac-N-[(2,4-dimethoxyphenyl)methyl]-N-{6-[hydroxy(1 ,3-oxazol-2-yl)methyl]-4-methoxy-1,2-
benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Q-2) (150 mg 0.245 mmol) in DCM (5 mL) was added thionyl
chloride (290 mg 2.44 mmol) at room temperature. The solution was stirred for 1 h while a pale-yellow solution formed. The
reaction was complete by TLC and the mixture was quenched with water (20 mL) and extracted with DCM (20 mL). The
organic layer was dried over Na,SO,, filtered and concentrated to give the secondary chloride (150 mg, yellow oil) which
was used in the next step without further purification. To a solution of the secondary chloride (150 mg, 0.238 mmol) in HOAc
(5 mL)was added zincdust (467 mg 7.14 mmol) at room temperature. The reaction was allowed to stir atroom temperature
for 1 h. The reaction was complete by TLC and the mixture was diluted with EtOAc (50 mL) and filtered. The filtrate was
adjusted to pH 7- 8 using satd. aq. Na,CO,. The organic layer was dried over Na,SO, and concentrated to give a residue
which was purified by flash chromatography to afford N-[(2,4-dimethoxyphenyl)methyl]-2,6-dimethoxy-N-{4-meth-
oxy-6-[(1,3-oxazol-2-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Q-3) (80 mg) as yellow oil.

Step 6: Synthesis of 2,6-dimethoxy-N-[4-methoxy-6-(1,3-o0xazol-2-ylmethyl)-1,2-benzoxazol-3-yl]benzenesulfo-
namide (Reference Example 110)

[0291] A solution of N-[(2,4-dimethoxyphenyl)methyl]-2,6-dimethoxy-N-{4-methoxy-6-[(1,3-oxazol-2-yl)methyl]-1,2-
benzoxazol-3-yl}benzene-1-sulfonamide (Q-3) (80 mg 0.13 mmol) in TFA (5 mL) was stirred for 1 h at room temperature.
The reaction was concentrated and pre-purified by flash chromatography eluting with EtOAc/ MeOH 10:1. The crude
product obtained was further purified by prep. HPLC and the pure fractions were frozen and lyophilized to afford 10 mg of
product still contaminated by animpurity as determined by "H NMR. This sample was further purified via prep. TLC to afford
2,6-dimethoxy-N-[4-methoxy-6-(1,3-oxazol-2-ylmethyl)-1,2-benzoxazol-3-yl]benzenesulfonamide (Reference Exam-
ple 110) (5 mg, 8.4% yield) as a white solid. m/z 446.0 (M+H)*; TH NMR (400MHz, METHANOL-d,) § 7.87 (s, 1H),
7.43 (t, J=8.5 Hz, 1H), 7.14 (s, 1H), 6.92 (s, 1H), 6.72 (d, J=8.5 Hz, 3H), 4.34 - 4.11 (m, 2H), 4.00 (s, 3H), 3.81 (s, 7H).

Reference Example 111: Preparation of 2,6-dimethoxy-N-[4-methoxy-6-(pyrazin-2-ylmethyl)-1,2-benzoxazol-3-
yl]lbenzenesulfonamide according to Scheme R.

[0292]
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Step 1: Synthesis of 2-fluoro-4-[hydroxy(pyrazin-2-yl)methyl]-6-methoxybenzonitrile (R-2).

[0293] A 250 mL three-neck round bottom flask was equipped with a thermometer, a stir bar, and a nitrogen inlet. The
flask was charged with 4-bromo-2-fluoro-6-methoxybenzonitrile (1b) (4.00 g, 17.4 mmol) and 100 mL anhydrousTHF.The
flask was capped with a septum stopper, flushed with a nitrogen atmosphere, and cooled down to -20 °C (ice / MeOH bath).
iPrMgCI-LiCl (17.5 mL of 1.3 M, 22.8 mmol) was added dropwise, while maintaining the temperature below -15 °C. The
resulting mixture was stirred at -20 °C for 1 h. Then, pyrazine-2-carboxaldehyde (2.95 g, 1.57 mmol) was added as a
solution in 20 mL anhydrous THF while maintaining the temp below -10 °C. The resulting reaction was stirred at-10 °C for 1
h and then quenched with 4 N HCI (10 mL). The quenched reaction mixture was partitioned between EtOAc (200 mL) and
water (200 mL). The organic phase was separated, and the aqueous phase was extracted with EtOAc again (1 X 100 mL).
The combined organic phases were dried over Na,SO,, concentrated to dryness and purified via flash chromatography
using a gradient of 20 - 100% EtOAc in heptane to afford 2-fluoro-4-[hydroxy(pyrazin-2-yl)methyl]-6-methoxybenzonitrile
(R-2) (2.6 g, 58% yield) as a gum. m/z 260.0 (M+H)*; TH NMR (400 MHz, CDCls) 5 8.67 (d, J=0.7 Hz, 1H), 8.56 - 8.50 (m,
2H), 6.93 (s, 1H), 6.87 (d, J=9.2 Hz, 1H), 5.88 (s, 1H), 4.57 (br. s, 1H), 3.94 (s, 3H).

Steps 2-4: Synthesis of 2-fluoro-6-methoxy-4-[(pyrazin-2-yl)methyl]benzonitrile (R-3).

[0294] To asolution of 2-fluoro-4-[hydroxy(pyrazin-2-yl)methyl]-6-methoxybenzonitrile (R-2) (145 mg, 0.559 mmol) and
Et3N (0.120 mL, 0.861 mmol) in anhydrous THF (10 mL) at 0 °C was added methanesulfonyl chloride (0.050 mL, 0.64
mmol). The resulting mixture was warmed to room temperature and stirred for 30 min. The reaction mixture was diluted
with DCM (30 mL), washed with water (1 X 30 mL)and satd. aq. NaHCOs (1 X 30 mL). The extract was dried over Na,SO,
and concentrated to dryness. The material was used in the next step without further purification. A mixture of the crude
mesylate (173 mg, 0.513 mmol) and LiBr (137 mg, 1.58 mmol) in anhydrous DMF (4 mL) was stirred at room temperature
for 16 h. The reaction mixture was partitioned between EtOAc (50 mL) and water (50 mL). The organic phase was
separated, washed with water (1 X 50 mL) and brine (1 X 50 mL), dried over Na,SO,, and concentrated. Purification via
flash chromatography was accomplished using a gradient of 0 - 100% EtOAc in heptane to afford 72 mg (44%) of the
secondary bromide. The secondary bromide (43 mg, 0.13 mmol) and zinc dust (90 mg, 1.4 mmol) were stirred at 80 °C in
HOACc (2 mL) for 8 h. After cooling to room temperature, the reaction was diluted with EtOAc (50 mL) and carefully washed
with satd. ag. NaHCOs (50 mL). The organic layer was then washed with brine (1 X 50mL) and dried over Na,SO,. After
concentrating to dryness, the crude product was purified via flash chromatography eluting with a gradient 0 - 100% EtOAc
in heptane to afford 10 mg (31%) of 2-fluoro-6-methoxy-4-[(pyrazin-2-yl)methyl]benzonitrile (R-3)(10 mg, 31% yield). H
NMR (400 MHz, CDCl,) 3 8.56 (br. s, 3H), 6.74 - 6.69 (m, 2H), 4.18 (s, 2H), 3.94 (s, 3H); m/z 244.0 (M+H)*.

Steps 5-6: Synthesis of 2,6-dimethoxy-N-[4-methoxy-6-(pyrazin-2-ylmethyl)-1,2-benzoxazol-3-yl]benzenesulifo-
namide (Reference Example 111).

[0295] To a mixture of 2-fluoro-6-methoxy-4-[(pyrazin-2-yl)methyl]benzonitrile (R-3) (178 mg, 0.732 mmol) and N-
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hydroxyacetamide (165 mg, 2.20 mmol) in CH;CN (5 mL) and water (0.5 mL) was added 1,1,3,3-tetramethylguanidine
(0.55mL, 4.4 mmol). The resulting reaction mixture was stirred at 60 °C for 16 h and then cooled to room temperature. The
solvent was removed, and the resulting residue was partitioned between EtOAc and water. The organic phase was
separated, and the aqueous phase was extracted a second time with EtOAc (50mL). The combined organic extract was
dried over Na,SO,, concentrated to dryness and purified via flash chromatography eluting with a gradient of 40 - 100%
EtOAc in heptane. This gave 82 mg (44%) of the amine intermediate as an oil. '"H NMR (400 MHz, DMSO-dg) 5 8.68 (d,
J=1.1 Hz, 1H), 8.60 - 8.55 (m, 1H), 8.51 (d, J=2.6 Hz, 1H), 6.91 (s, 1H), 6.69 (s, 1H), 5.87 (br. s, 2H), 4.22 (s, 2H), 3.88 (s,
3H); m/z257.1 (M+H)*. The amine (73 mg, 0.28 mmol) from the above reaction was treated with 2,6-dimethoxybenzene-1-
sulfonyl chloride (Int-26) (100 mg, 0.43 mmol) and pyridine (2 mL). The reaction mixture was stirred at 110 °C for 3 h. Then,
additional 2,6-dimethoxybenzene-1-sulfonyl chloride (Int-26) (50 mg, 0.21 mmol) was added and heating at 110 °C was
continued for an additional 1 h. After cooling to room temperature, the reaction mixture was partitioned between ethyl
acetate (20 mL) and 2N HCI (20 mL). The organic phase was separated, dried over Na,SO,, and purified via flash
chromatography eluting with a gradient of 20 - 100% EtOAc in heptane followed by a second gradientof 0 - 20% 2-PrOH in
EtOAc to afford 2,6-dimethoxy-N-[4-methoxy-6-(pyrazin-2-ylmethyl)-1,2-benzoxazol-3-yl]benzenesulfonamide (Refer-
ence Example 111) (44 mg, 34% yield) as a solid. '"HNMR (400 MHz, DMSO-dj) §9.50 (s, 1H), 8.68 (d, J=1.0 Hz, 1H), 8.58
-8.53 (m, 1H), 8.50 (d, J=2.4 Hz, 1H), 7.49 (t, J=8.5 Hz, 1H), 7.07 (s, 1H), 6.83 (s, 1H), 6.77 (d, J=8.6 Hz, 2H), 4.25 (s, 2H),
3.89 (s, 3H), 3.77 (s, 6H); m/z 456.8 (M+H)*.

[0296] The examples and reference examples in the table below were synthesized according to the methods used for
the synthesis 2,6-dimethoxy-N-[4-methoxy-6-(pyrazin-2-ylmethyl)-1,2-benzoxazol-3-yllbenzenesulfonamide (Refer-
ence Example 111). The following examples were synthesized with non-critical changes or substitutions to the
exemplified procedures that one skilled in the art would be able to realize. If necessary, separation of regioisomeric
mixtures was carried out under standard methods known in the art, such as SFC or HPLC, and was conducted at any
suitable step in the synthetic sequence.
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9|dwex3

Name and Structure

Analytical

Notes

"H NMR (400MHz,
METHANOL-ds) &
8.58 (d, J=1.4 Hz,

Single enantiomer,

absolute stereochemistry

CH3 1H), 7.47 (t, J=8.5 unknown;
Ref Hz, 1H), 7.19 (s, 1H), | 1st peak on Chiralpak
Ex, | NAB(ST)hydroxy(1,2- 6.88 (s, 1H), 6.74 (d, | AS-3 150x4.6mm ID., 3
oxazol-3-yl)methyl]-4-
112 J=85 Hz, 2H), 6 .47 pum column.
hoxy-1,2- -3-
methoxy-1,2-benzoxazol-3- | 4 ;16 Hz 1H), | Mobile phase A: CO2
yli-2,6- 6.04 (s, 1H), 4.03 (s, | B:iso-propanol (0.05%
dimethoxybenzenesulfonam
_ 3H), 3.85 (s, 6H); DEA); Scheme Q
ide, Isomer-A m/z 462.2 [M+H]".
"H NMR (400MHz,
N /, N-O METHANOL-ds) & Single enantiomer,
@: 3 8.58 (d, J=1.5 Hz, absolute stereochemistry
CH3 - 1H), 7.47 (t, J=8.5 unknown;
Ref Hz, 1H), 7.19 (s, 1H), | 2nd peak on Chiralpak
N{6-{(R*)-h 1,2-
Ex. | VEURY)hydroxy(1, 6.88 (s, 1H), 6.74 (d, | AS-3 150x4.6mm ID., 3
113 | Oxazol-3-ylmethy(l-4- J=85 Hz, 2H), 647 | pm column.

methoxy-1,2-benzoxazol-3-
yl}-2,6-
dimethoxybenzenesulfonam

ide, Isomer-B

(d, J=16 Hz, 1H),
6.04 (s, 1H), 4.03 (s,
3H), 3.85 (s, 6H); m/z
462.0 [M+H]*.

Mobile phase A: CO2
B:iso-propanol (0.05%
DEA); Scheme Q
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HsCu
0 0\\8,,0 ;q-o
CLF 0L
Y4
? o

"H NMR (400MHz,
METHANOL-d4) &
8.55 (s, 1H), 8.35 (s,

Ref CHs &h, 1H), 7.48 (t, J=8.6

EX. | N-(6-(isoxazol-3-ylmethyl)- | Hz, 1H), 6.95 (s, 1H), Scheme Q

114 | 4-methoxybenzo[d]isoxazol- | 6.82 -6.73 (m, 3H),
3-yl)-2,6- 4.04 (s, 3H), 3.98 (s,
dimethoxybenzenesulfonam | 2H), 3.86 (s, 6H); m/z
ide 446.2 [M+H]".

"H NMR (400MHz,
METHANOL-d4) &
g 0 8.74 (d, J=4.8 Hz, Single enantiomer,
@: /j 2H), 7.61 (d, J=8.3 absolute stereochemistry
&y Y Hz, 1H), 7.46 (t, unknown; 2"d Peak on
3

Ref J=8.5 Hz, 1H), 7.37 ChiralCel OD-3

Ex, | NEUSY)- (t, J=4.9 Hz, 1H), 150x4.6mm |.D., 3 um
hydroxy(pyrimidin-2- ,

115 6.82 (d, J=8.2 Hz, Mobile phase: A: CO2 B:
yhmethyll-4-methoxy-1.2- | 411y 672(d, =86 | 2-PrOH (0.1%
benzoxazol-3-yl}-2,6- .

_ Hz, 2H), 6.14 (s, 1H), | Ethanolamine)
.dlmethoxybenzenesulfonam 461 (br.s, 1H), 4.04 | SchemeQ
\de (s, 3H), 3.83 (s, 6H):
m/z 472.7 [M+H]".
HeC "H NMR (400MHz,
3 \0
%A N0 DMSO-ds) 5 9.38 (br.
@: X Nj s, 1H), 8.75 (d, J=4.9
0 X Scheme Q but using cat.

Ref S © N" | Hz, 2H), 7.48 (,

3 CH, Pd[PPhs]Jsand Et2Zn in

Ex. J=8.4 Hz, 1H), 7.38 DME for th

di -N-[4- orthe

11 | 2/0-dimethoxy-N-{4 (t, J=5.0 Hz, 1H),

methoxy-6-(pyrimidin-2-
ylmethyl)-1,2-benzoxazol-3-

ylloenzenesulfonamide

7.03 (s, 1H), 6.83 -
6.73 (m, 3H), 4.33 (s,
2H), 3.88 (s, 3H),

dechlorination step.
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456.8 [M+H]*

"H NMR (400MHz,

HaC.
7 0P N-0 DMSO-ds) 954 (s, | Single enantiomer,
C[ k Ny | 1H). 7.50 (t, J=8.5 absolute stereochemistry
(o) . Iy .
i 0 N .
Ref CHy L OH Hz, 2H), 7.15 (s, 1H), | unknown; Peak 1 on
Ex. | N-{6-[(S")-ydroxy(1H- 6.89 (s, 1H), 6.77 (d, | Chiralpak AY-3
=8.5 Hz, 2H),6.12 100x4. I.D.
117 | pyrazol-3-yl)methyl]-4- J=8.5 Hz, 2H). 6 00x4.6mm LD, 3 um
(s, 1H), 5.83 (s, 1H), | Mobile phase: A: COz2
methoxy-1,2-benzoxazol-3-
yI-2.6 3.89 (s, 3H), 3.77 (s, | B:iso-propanol (0.05%
dimethoxybenzenesulfonam 6H); m/z 461.0 DEA). Scheme Q
M+H]*
ide, Isomer A [ ]
"H NMR (400MHz,
HaCx
Q 0P N-0 DMSO-ds) 5 9.54 (s, | Single enantiomer,
C[ N "Ny | TH). 7.35-7.59 (m, absolute stereochemistry
(0] . Iy .
i 0 N .
Ref Cha &y OH 2H), 7.15 (s, 1H), unknown; Peak 2 on
Ex. | N46-(R*)-hydroxy(1H- 6.89 (s, 1H), 6.77 (d, | Chiralpak AY-3
=8.5 Hz, 2H),6.12 100x4. .D.
118 | pyrazol-3-yl)methyl]-4- J=8.5 Hz, 2H). 6 00x4.6mm 1.0, 3 um
(br. s, 1H), 5.83 (br. Mobile phase: A: CO2
methoxy-1,2-benzoxazol-3-
yI}-2.6 s, 1H), 3.89 (s, 3H), B:iso-propanol (0.05%
dimethoxybenzenesulfonam 3.7 (s, 6H); m/z DEA). Scheme Q
: 461.0 [M+HT*
ide, Isomer B
"H NMR (400MHz,
s METHANOL-ds) &
g 7.55 (br. s, 1H), 7.49
Ref Q\IS"NH O,CH3 ( )
o N (br. t, J=8.6 Hz, 1H),
Ex. N =N Scheme Q
119 HsC e N1 [ 6.92 (s, 1H), 6.82 -

2,6-dimethoxy-N-[4-
methoxy-6-(1H-pyrazol-3-

6.66 (m, 3H), 6.17 (s,
1H), 4.12 (s, 2H),
4.03 (s, 3H), 3.86 (s,
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ylmethyl)-1,2-benzoxazol-3-

yllbenzenesulfonamide

6H); m/z 445.0
[M+H]*

HiCq 0 0 "H NMR (400MHz,
N -0
C[S\N 4 N | METHANOL-ds) & Single enantiomer,
H =\
o 4 « I P | 8.55 (s, 1H), 8.37 (s, | absolute stereochemistry
Ref CHs CHs OH 1H), 7.48 (br. t, J=8.4 | unknown; 1st Peak on
e
E N-{6-[(S*)-hydroxy(1,2- Hz, 1H), 7.17 (s, 1H), | Chiralpak AS-3
X.

120 oxazol-4-yl)methyl]-4- 6.89 (s, 1H), 6.75 (br. [ 150%4.6mm |.D., 3 ym
methoxy-1,2-benzoxazol-3- d, J=8.5 Hz, 2H), Mobile phase: A: CO2B:
yl}-2,6- 5.92 (s, 1H), 4.05 (s, | ethanol (0.05% DEA)
dimethoxybenzenesulfonam | 3H), 3.86 (s, 6H); m/z | Scheme Q
ide, Isomer A 461.7 [M+H]"

0 O\\ ’/o N-O
CE N "H NMR (400MHz,
H =N
METHANOL-d4) & _ _
¢H . Single enantiomer,
! 8.55 (s, 1H), 8.37 (s,
1H). 7.48 (br. t J=8.5 absolute stereochemistry
-(6- i - , 7. r. t, J=8.
o N-(6-(hydroxy(isoxazol-4 h )1H) 7(17( v unknown: 21¢ Peak on
e - Z, , . S, )
yhmethyl)}-4 Chiralpak AS-3
Ex. | methoxybenzo[d]isoxazol-3- | 6.89 (s, 1H), 6.75 (br.
121 d. J=8.4 Hz, 2H) 150%4.6mm I.D., 3 um
_{B-[(R*)- - y J=O. Z, )
NAB-(R")-hydroxy(1,2 Mobile phase: A: CO2 B:
oxazol-4-yl)methyl]-4- 5.92 (s, 1H), 4.05 (s,
ethanol (0.05% DEA)
methoxy-1,2-benzoxazol-3- | 3H), 3.86 (s, 6H);
Scheme Q
yl}-2,6- m/z 461.8 [M+H]*
dimethoxybenzenesulfonam
ide, Isomer B
e "H NMR (400MHz,
3~
1 O0P N0 METHANOL-ds) &
Ref C[ N =N_ | 855 (s, 1H), 835 (s,
o X
Ex. CH, 0 1H), 7.48 (t, J=8.6 Scheme Q
CH
122 ’ Hz, 1H), 6.95 (s, 1H),

2,6-dimethoxy-N-[4-
methoxy-6-(1,2-oxazol-4-

6.82 -6.73 (m, 3H),
4.04 (s, 3H), 3.98 (s,
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ylmethyl)-1,2-benzoxazol-3-

yllbenzenesulfonamide

2H), 3.86 (s, 6H); m/z
4462 [M+H]*

\

0o\\,,o N=-O
N
@H

H NMR (400 MHz,
CDCl3)5 8.62 (br. s,
1H), 8.55 (br. s, 2H),

N/
ﬁk 8.21 (s, 1H), 7.38 (t,
Ref CHy (|3H3 OH J=8.50 Hz, 1H), 7.10
Ex. | rac-N-{6-[nydroxy(pyrazin-2- | (s, 1H), 6.72 (s, 1H), Scheme P
123 | y)methyl]4-methoxy-1,2- | 6.59 (d, J=8.44 Hz,
benzoxazol-3-yl}-2,6- 2H), 5.94 (s, 1H),
dimethoxybenzenesulfonam | 4.44 (br. s, 1H), 4.01
ide (s, 3H), 3.88 (s, 6H);
m/z 473.2 [M+H]*
"H NMR (400MHz,
METHANOL-ds) &
CHa
Q 0P N0 7.46 (t, J=8.5 Hz,
C[ i =N, 1H), 7.42 (s, 1H),
2.0 ~ 233 (s, 1H), 687
I .33 (s, 1H), 6.87 (s,
Ref s &n,
1H), 6.74 (s, 1H),
Ex. | 2,6-dimethoxy-N-{4- SchemeR

124

methoxy-6-[(1-methyl-1H-
pyrazol-4-yl)methyl]-1,2-
benzoxazol-3-

yl}benzenesulfonamide

6.72 (s, 1H), 6.69 (s,
1H), 4.01 (s, 3H),
3.93 - 3.90 (m, 2H),
3.84 (s, 6H), 3.83 (s,
3H); m/z 459.1
[M+H]*

Ref
Ex.
125

o)\Q\(E
N
H

CH3
N-{6-[(S*)-hydroxy(1,3-
oxazol-4-yl)methyl]-4-
methoxy-1,2-benzoxazol-3-
yl}-2,6-

"H NMR (400MHz,
METHANOL-d2) &
8.14 (s, 1H), 7.78 (s,
1H), 7.36 (br. t, J=8.1
Hz, 1H), 7.03 (br. s,
1H), 6.81 (br. s, 1H),
6.68 (br. d, J=84 Hz,
2H), 5.80 (s, 1H),

Single enantiomer,
absolute stereochemistry
unknown. 15tPeak on
Chiralpak IG-3
50%x4.6mm |.D., 3 pm
Mobile phase: A: CO2
B:methanol(0.05% DEA)

Isocratic: 40% B
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dimethoxybenzenesulfonam
ide

3.94 (s, 3H), 3.72 (br.
s, 6H); m/z 461.7
[M+H]*

Scheme Q

HiC.

0 N-O, o)
t 0\:\8,:0 w »
N * N
H
(0] 0 OH

|
CHs

TH NMR (400MHz,
METHANOL-ds) &
8.14 (s, 1H), 7.82 (s,

Single enantiomer,
absolute stereochemistry

unknown. 2"d Peak on

methoxy-6-(1,3-oxazol-4-
ylmethyl)-1,2-benzoxazol-3-

yl]benzenesulfonamide

6.71 (s, 1H), 4.00 (d,
J=2.7 Hz, 5H), 3.81
(s, 6H); m/z 4458
[M+HT*

oot CH, H).748(, 085 |
e iralpak IG-
N-H{6-{(R*)-hydroxy(1,3- Hz, 1H), 7.16 (s, 1H), P
Ex. 50%4.6mm I.D., 3 ym
oxazol-4-yl)methyl]-4- 6.94 (s, 1H), 6.74 (d,
126 Mobile phase: A: CO2
methoxy-1,2-benzoxazol-3- | J=8.6 Hz, 2H), 5.84
B:methanol(0.05% DEA)
yl}-2,6- (s, 1H), 4.04 (s, 3H),
_ Isocratic: 40% B.
dimethoxybenzenesulfonam | 3 85 (s, 6H); m/z
_ Scheme Q
ide 461.7 [M+H]*
"H NMR (400MHz,
HaCg o 0 N-O 0> METHANOL-d4) &
Cﬁscmwh{ 8.16 (s, 1H), 7.76 (s,
1H), 7.44 (t, J=8.4
Ref 9 ] ) (
c CH;  CHs Hz, 1H), 6.90 (s, 1H), Sch Q
X. . cheme
127 2,6-dimethoxy-N-[4- 6.75 -6.72 (m, 2H),

Reference Example 128: Preparation of N-{5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-
yl}-2,6-dimethoxybenzene-1-sulfonamide according to Scheme S.

[0297]

HaCw o
0] N-
O\\S/’O ] ()
\N N_N
H

o]
t % F
CHj CHjy
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Scheme S:
NH
F i CH 2 F i cHy 2o esh F i CH
o8 EtsN o M Pd/C o CHs
F F DMSO ©/\” F MeOH HzN F
O\ o\ O\
CH, step 1 CH, step 2 CHs
$-1 S-2
i N

step 3 O\CHS step 4 “CH; step 5 s_SCHa
§-3 sS4
HsC.
Var
_OH S
il L oy
1,1,3,3-tetramethyl- Jo N’N O’CH3 HsC, N/\ N \Q\)
guanidine N \ \§\7 Int-26 (o] o F
ACN, H,0 F §-NH ¢
2 HN 6 Pyridine 2 “CH,
step 6 “CHs step 7 o
S-6 7 Example 128
HsC

Step 1: Synthesis of methyl 4-(benzylamino)-2,5-difluoro-3-methoxybenzoate (S-1).

[0298] A solution of benzylamine (38.0 mL, 347 mmol), methyl 2,4,5-trifluoro-3-methoxybenzoate (51.0 g, 232 mmol),
and triethylamine (161 mL, 1160 mmol) in DMSO (500 mL) was heated at 100 °C for 18 hours. After cooling to room
temperature, the mixture was poured into water and extracted with ethyl acetate. The organic phase was washed with satd.
aq. NaCl, dried over sodium sulfate, filtered, and concentrated under vacuum. The residue was purified by silica gel
chromatography (eluting with 5/1 pet. ether/ethyl acetate) to give methyl 4-(benzylamino)-2,5-difluoro-3-methoxybenzo-
ate (S-1) (41 g, 57% yield) as a light-yellow oil. LCMS m/z 308.1 [M+H]*; TH NMR (400MHz, CHLOROFORM-d) § 7.43 -
7.20 (m, 6H), 4.74 (br s, 1H), 4.63 (br s, 2H), 3.97 - 3.80 (m, 6H).

Step 2: Synthesis of methyl 4-amino-2,5-difluoro-3-methoxybenzoate (S-2).

[0299] A solution of methyl 4-(benzylamino)-2,5-difluoro-3-methoxybenzoate (S-1) (41 g, 133 mmol) in methanol (500
mL) was treated with Pd/C (7.0 g) and stirred at 50 °C under hydrogen (45 psi) for 48 hours. The suspension was filtered
through a pad of Celite®, and the filtrate concentrated to give methyl 4-amino-2,5-difluoro-3-methoxybenzoate (S-2) (28.0
g, 96% yield) as an off-white solid. LCMS m/z 217.9 [M+H]*; TH NMR (400MHz, DMSO-dg) § 7.27 (dd, J=6.3, 11.6 Hz, 1H),
6.21 (s, 2H), 3.77 (d, J=1.1 Hz, 6H).

Step 3: Synthesis of methyl 4-cyano-2,5-difluoro-3-methoxybenzoate (S-3)

[0300] A suspension of methyl 4-amino-2,5-difluoro-3-methoxybenzoate (S-2) (28.0 g, 129 mmol) and copper(l)
cyanide (34.6 g, 387 mmol) in CH,CN (1 L) was warmed to 65 °C. Isoamyl nitrite (22.7 g 193 mmol) was added dropwise
and the reaction was stirred at 65 °C for 1h. Analysis by LCMS showed some of the starting material remained and
additional isoamyl nitrite (15.1 g 129 mmol) was added. The reaction was heated at 65 °C for 18 h. After cooling to room
temperature, the reaction was diluted with EtOAc (200 mL) and filtered. The filtrate was concentrated and purified via flash
chromatography eluting with a gradient of 0 - 50% EtOAc in heptane to give methyl 4-cyano-2,5-difluoro-3-methox-
ybenzoate (S-3) (14.0 g, 47% yield) as a yellow solid. "H NMR (400MHz, CHLOROFORM-d) § 7.36 (dd, J=4.8, 8.4 Hz, 1H),
4.21 (d, J=3.1 Hz, 3H), 3.97 (s, 3H).
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Step 4: Synthesis of 3,6-difluoro-4-(hydroxymethyl)-2-methoxybenzonitrile (S-4)

[0301] To a solution of methyl 4-cyano-2,5-difluoro-3-methoxybenzoate (S-3) (14 g 62 mmol) in THF (400 mL) was
added LiBH, (20 g, 92 mmol) slowly at 0 °C. After the addition was complete, the reaction was warmed to room temperature
and then heated to 50 °C for 2 h. After cooling to room temperature, the reaction mixture was quenched by the slow addition
of H,O (100 mL) and the organics were extracted with EtOAc (2 X 300 mL). The combined organic extract was washed with
brine and satd. NaHCOs, dried over Na,SO, and filtered. After removing the solvent, 3,6-difluoro-4-(hydroxymethyl)-2-
methoxybenzonitrile (S-4) (10 g, 81%) was obtained as a yellow solid. This material was taken on to the next step without
further purification. TH NMR (400MHz, CHLOROFORM-d) & 7.06 (dd, J=4.8, 8.8 Hz, 1H), 4.81 (s, 2H), 4.17 (d, J=3.3 Hz,
3H), 2.48 (br s, 1H).

Step 5: Synthesis of 3,6-difluoro-2-methoxy-4-[(1H-pyrazol-1-yl)methyl]benzonitrile (S-5)

[0302] To a solution of 3,6-difluoro-4-(hydroxymethyl)-2-methoxybenzonitrile (S-4) (10 g, 50 mmol) and 1-(methane-
sulfonyl)-1H-pyrazole (Int-13) (8.8 g, 60 mmol) in CH5;CN (500 mL) was added Cs,CO4 (24.5 g, 75.3 mmol) was stirred at
70 °C for 2 h. Analysis by LCMS showed that the starting material was consumed. The reaction was cooled to room
temperature and filtered. After the filtrate was concentrated, the residue was purified by flash chromatography eluting with
agradientof 20-50% EtOAc in petroleum ether to give 3,6-difluoro-2-methoxy-4-[(1H-pyrazol-1-yl)methyl]benzonitrile
(S-5) (8.4 g, 67% yield) as a yellow gum. LCMS m/z 250.0 [M+H]*; "H NMR (400MHz, DMSO-dg) § 7.89 (d, J=2.2 Hz, 1H),
7.62 -7.40 (m, 1H), 6.76 (dd, J=5.0, 9.1 Hz, 1H), 6.33 (t, J=2.1 Hz, 1H), 5.49 (d, J=1.1 Hz, 2H), 4.13 (d, J=3.2 Hz, 3H).

Step 6: Synthesis of 5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (S-6)

[0303] To a solution of 3,6-difluoro-2-methoxy-4-[(1H-pyrazol-1-yl)methyl]lbenzonitrile (S-5) (8.4 g, 34 mmol) and N-
hydroxyacetamide (7.6 g, 100 mmol) in CH5;CN (400 mL) and water (80 mL) was added 1,1,3,3-tetramethylguanidine (23
g, 200 mmol) slowly. The mixture was heated at 60 °C for 16 h. The mixture was cooled and concentrated to remove the
CH4CN. A yellow solid precipitated from solution which was washed with water and then a mixture of 10% EtOAc in
petroleum ether. The resulting pale-yellow solid was filtered to give 5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-
benzoxazol-3-amine (S-6) (6.1 g, 69% vyield) as a pale yellow solid. LCMS m/z 262.9 [M+H]*; TH NMR (400 MHz,
CHLOROFORM-d) 6 7.59 (d, J=1.7 Hz, 1H), 7.43 (d, J=2.2 Hz, 1H), 6.70 (d, J=9.2 Hz, 1H), 6.50 (s, 1H), 6.35 (t, J=2.1 Hz,
1H), 5.31 (s, 2H), 2.23 (it, J=5.1, 8.4 Hz, 1H), 1.20 - 1.14 (m, 2H), 0.81 - 0.73 (m, 2H).

Step 7: Synthesis of N-{5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxy-
benzene-1-sulfonamide (Reference Example 128)

[0304] To a solution of 5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-amine (S-6) (6.1 g, 23 mmol)
in pyridine (100 mL) was added 2,6-dimethoxybenzenesulfonyl chloride (Int-26) (6.1 g, 26 mmol) and the resulting mixture
was stirred at 70 °C for 18 h. The mixture was concentrated and purified by flash chromatography eluting with 10% MeOH
in DCM to give crude Reference Example 128 (8 g) as yellow solid. A suspension of the yellow solid in CH;CN (100 mL)
was refluxed for 10 min. Most of the solids remained.

[0305] So, additional CH;CN (500 mL) was added in 100 mL increments until the solid completely dissolved. The
solution was allowed to cool to for 5 min and MTBE (400 mL) was added under vigorous stirring. White solids began to form,
and the mixture was concentrated to 1/3 volume and the solution was stirred vigorously at 20 °C for 18h. The precipitate
was collected by filtration, washed with heptane, and dried under vacuum to give 3.2 g (30%) of Reference Example 128
as a white solid. The filtrate was concentrated to give 4.7 g of crude Reference Example 128 as yellow solid which was
further purified as described below. The 4.7 g was re-purified by flash chromatography eluting with a gradient of 0 - 20%
EtOAc in DCM to afford 3 grams of a white solid which was dissolved in CH;CN (10 mL) and MTBE (25 mL). The colorless
solution was stirred until it turned cloudy and a white solid precipitated. The white solid was collected by filtration and
washed with MTBE (3 X 5 mL). This batch of white solid was combined with the 3.2 g batch and the combined solid was
suspended in CH3CN (30 mL) and then heated to dissolve. MTBE (60 mL) was added gradually and a white solid
precipitated from solution. The mixture was cooled to room temperature and concentrated to a total volume of 30 mL. The
resulting white solid was collected by filtration and washed with MTBE (3 X 10 mL), dried in vacuum oven at 60 °C for6 h to
give  N-{5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide
(Reference Example 128) (5.3 g, 49% yield) as a white solid. "H NMR (400 MHz, DMSO-ds) & 10.13 (br. s, 1H), 7.86
(br.s,1H),7.59-7.43 (m, 2H),6.90 (br.d, J=3.3 Hz, 1H), 6.78 (br.d, J=8.5 Hz, 2H), 6.31 (br. s, 1H), 5.50 (br. s, 2H), 4.04 (br.
s, 3H), 3.76 (s, 6H); m/z 463.0 [M+H]*.

[0306] The examples in the table below were synthesized according to the methods used for the synthesis of N-{5-
fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Reference

99



10

15

20

25

30

35

40

45

50

55

Example 128), N-{4-ethyl-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}-2,6-dimethoxybenzene-1-sulfonamide (Re-
ference Example 95), 5-ethyl-2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-
sulfonamide (Reference Example 01), 2,6-dimethoxy-N-{4-methoxy-6-[(3-methyl-1H-pyrazol-1-yl)methyl]-1,2-benzox-
azol-3-yl}benzene-1-sulfonamide (Reference Example 02), and 2,6-dimethoxy-N-{4-methoxy-6-[(5-methyl-1H-pyra-
zol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide (Reference Example 03), and the general sulfonamide
formation methods A-D. The following examples were synthesized with non-critical changes or substitutions to the

EP 3 986 890 B9

exemplified procedures that someone who is skilled in the art would be able to realize.

Table 20:

Example
number

Structure/IUPAC Name

Analytical data

Sulfonamide
formation
method

Ref Ex.
129

N-{5-fluoro-4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-2-methoxyben-
zene-1-sulfonamide

1H NMR (400MHz, DMSO-d6)
§10.63 (br s, 1H), 7.86 (d,
J=2.3 Hz, 1H), 7.79 (dd, J=1.8,
7.8 Hz, 1H), 7.62 (br t, J=7.3
Hz, 1H), 7.50 (d, J=1.3 Hz, 1H),
7.21(d, J=8.3 Hz, 1H), 7.08 (t,
J=7.7 Hz, 1H), 6.91 (d, J=4.3
Hz, 1H), 6.31 (t, J=2.1 Hz, 1H),
5.50 (s, 2H), 4.03 (d, J=3.0 Hz,
3H), 3.80 (s, 3H);

Ref Ex.
130

0 -N

/ N7 N
N\ g

N-{4-cyclopropyl-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}-2-methoxybenzen
e-1-sulfonamide

1HNMR (400MHz, DMSO-d) 3
10.62 (br s, 1H), 7.86 (d, J=2.0
Hz, 1H), 7.74 (dd, J=1.6, 7.9
Hz, 1H), 7.63 (brs, 1H), 7.49 (d,
J=1.3Hz, 1H), 7.23 (br d, J=8.5
Hz, 1H), 7.14 - 7.03 (m, 2H),
6.72 (br's, 1H), 6.29 (t, J=2.1
Hz, 1H), 5.42 (s, 2H), 3.78 (s,
3H), 2.76 (br's, 1H), 1.10 - 0.95
(m, 2H), 0.80 - 0.66 (m, 2H);
miz 425.1 (M+H)*

Ref Ex.
131

0.2

HaC g )0
BORA
LD
HaC N/
CHs

3,4-dimethyl-N-{5-methyl-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfo-
namide

1HNMR (400MHz, DMSO-d) 3
7.72 (d, J=2.2 Hz, 1H), 7.57 (s,
1H), 7.53 (br d, J=7.8 Hz, 1H),
7.49 (d, J=1.5 Hz, 1H), 7.44 (s,
1H), 7.14 (br d, J=7.8 Hz, 1H),
6.72 (s, 1H), 6.29 (t, J=2.0 Hz,
1H), 5.41 (s, 2H), 2.31 (s, 3H),
2.21 (s, 3H), 2.20 (s, 3H); miz

397.0 (M+H)*

Ref Ex.
132

CHs

2-methoxy-N-{5-methyl-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfo-
namide

1H NMR (400MHz, DMSO-d6)
§11.58 (br s, 1H), 7.84 (dd,
J=1.3, 7.8 Hz, 1H), 7.78 (d,
J=2.2 Hz, 2H), 7.59 (brt, J=7.9
Hz, 1H), 7.51 (d, J=1.5 Hz, 1H),
7.16 (d, J=8.4 Hz, 1H), 7.08 (t,
J=7.6 Hz, 1H), 6.87 (s, 1H),
6.31 (t, J=2.0 Hz, 1H), 5.47 (s,
2H), 3.76 (s, 3H), 2.36 (s, 3H);
miz 399.0 (M+H)+
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(continued)

Sulfonamide

Example Structure/lUPAC Name Analytical data formation
number method
7
H3C‘o 0. 0O N,O N\/w TH NMR (400MHz, DMSO-d6)
\‘S’/ | N-N 810.22 (br's, 1H), 7.86 (s, 2H),
>N 7.80 (dd, J=1.5, 8.0 Hz, 1H),
Ref Ex. H 7.61 (brs, 1H),7.18 (brd, J=8.5 D
133 0\ Hz, 1H), 7.08 (br t, J=7.5 Hz,
CHj 1H), 6.90 (s, 1H), 6.74 (s, 1H),

2-meth  oxy-N-{4-meth oxy-6-[(2H-1,2,3-tria-
zol-2-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide

5.77 (s, 2H), 3.82 (s, 3H), 3.77
(s, 3H); miz 416.1 (M+H)*

Biological Assay Section 1

KAT Assay Protocol:

[0307]

A. Compound preparation

1. Prepare 10 mM stock solutions in 100% DMSO from solid material
2. Serial dilute 10 mM, 1mM or 0.1mM compound stocks 3-fold in 100% DMSO for 11-point dose response

B. Reagent preparation

1. Prepare 1x assay buffer containing 10 mM Tris HCL pH 8.0, 2.5 mM NaCl, 0.5mM EDTA, 0.005% BSG and
0.02% Tween-20

2. Dilute Histone peptide (CPC Scientific) and AcCoA (Sigma) together in assay buffer to 2x.

3. Dilute KAT enzyme in assay bufferto 2x.

C. Enzyme reaction

1. Final reaction conditions for each KAT assay in a 20ul assay reaction volume:

i. KAT5 25 nM, 1 uM AcCoA, 2 uM H4 1-21 peptide, 30-minute reaction
ii. KAT6A 15 nM, 1 uM AcCoA, 2 uM H3 1-21 peptide, 45-minute reaction
iii. KAT6B 25 nM, 1 uM AcCoA, 2 uM H3 1-21 peptide, 60-minute reaction
iv. KAT7 12.5 nM, 1 uM AcCoA, 2 uM H3 1-21 peptide, 45-minute reaction
v. KAT8 15 nM, 1 uM AcCoA, 2 uM H3 1-21 peptide, 45-minute reaction

2. Add 0.5 ul of diluted compound to the assay plate (384-well V-bottom polypropylene plates) or 0.5 ul of DMSO
for control wells.

3. Add 10 ul of 2x Histone peptide/ 2x AcCoA mix to the assay plate.

4. Add 10 ul of 2x enzyme to the assay plate.

5. Stop the reaction after the indicated time with the addition of 2 ul of 5% formic acid

6. Each reaction was analyzed using self-assembled monolayer desorption/ionization time-of-flight mass
spectrometry (Mrksich, Milan (2008) Mass Spectrometry of Self-Assembled Monolayers: A New Tool for
Molecular Surface Science ACS Nano 2008 2 (1), 7-18; SAMDI Tech, Inc. (Chicago, IL)).

7. Area under the curve (AUC) for both substrate and product peaks was determined for KAT5 at M.W. 2561
[Substrate + H]* and 2603 [Product + H]* with a +/- 1 Da tolerance, respectively

8. Area under the curve (AUC) for both substrate and product peaks was determined for KAT6A, KAT6B, KAT7
and KAT8 at M.W. 2723 [Substrate + H]* and 2765 [Product + H]* with a +/- 1 Da tolerance, respectively.

9. Percent conversion to product was calculated by: AUCp, o4,/ (AUCg pstrate ¥ AUCPoduct)-
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D. Data analysis

1.1C5, values were determined by fitting the % conversion at each inhibitor concentration to the 4-parameter IC5,
equation using Pfizer proprietary curve fitting software.

2. K; values were determined by fitting the % conversion at each inhibitor concentration to the Morrison equation
for tightbinding competitive inhibitors using Pfizer proprietary curve fitting software.

Materials

[0308] KATenzymes were expressed using a baculovirus expression system and purified at Pfizer, La Jolla. Histone H3
(1-21) peptide (ARTKQTARKSTGGKAPRKQLA, SEQ ID NO:3) and Histone H4 (1-21) peptide
(SGRGKGGKGLGKGGAKRHRKY, SEQ ID NO:4) were purchased from CPC Scientific (Sunnyvale, CA). Acetyl coen-
zyme A was purchased from Sigma-Aldrich (St. Louis, MO). All other biochemical reagents were purchased from Sigma-
Aldrich or ThermoFisher Scientific (Waltham, MA).

KAT Reactions

[0309] KATassays were performed at room temperature in assay buffer containing 1 M AcCoA, 2 uM histone peptide,
10 mM Tris HCL pH 8.0, 2.5 mM NacCl, 0.5mM EDTA, 0.005% BSG and 0.02% Tween-20. 10 ul of 2x Histone
peptide/AcCoA mix was added to a 384-well V-bottom polypropylene assay plate containing 0.5 ul of serially diluted
test compound in 100% dimethyl sulfoxide (DMSO). To start the reaction, 10 ul of 2x enzyme solution was added to the
assay plate. KAT assays were terminated after 30-60 minutes with the addition of 2 ul of 5% formic acid. All assays used
histone H3 (1 - 21) peptide except for the KAT5 assay which used histone H4 (1-21) peptide. The final enzyme
concentration for each KAT was as follows: KAT5, 25 nM; KAT6A, 15 nM; KAT6B, 25 nM; KAT7, 12.5 nM; KAT8 15
nM. Each reaction was analyzed using self-assembled monolayer desorption/ionization time-of-flight mass spectrometry
(Mrksich, Milan (2008) Mass Spectrometry of Self-Assembled Monolayers: A New Tool for Molecular Surface Science
ACS Nano 2008 2 (1), 7-18; SAMDI Tech, Inc. (Chicago, IL)).

Data processing and analysis

[0310] Area under the curve (AUC) for both substrate and product peaks was determined for KAT5 at M.W. 2561
[Substrate + H]* and 2603 [Product + H]* with a +/- 1 Da tolerance, respectively. Area under the curve (AUC) for both
substrate and product peaks was determined for KAT6A, KAT6B, KAT7 and KAT8 at M.W. 2723 [Substrate + H]* and 2765
[Product + H]* with a +/- 1 Da tolerance, respectively. Percent conversion to product was calculated by: AUCpy,c.
/(AUCg pstrate TAUCP oquct)- 1C50 values were determined by fitting the % conversion at each inhibitor concentration
tothe4-parameter IC50 equation using Pfizer proprietary curve fitting software. Ki values were determined by fitting the %
conversion at each inhibitor concentration to the Morrison equation fortightbinding competitive inhibitors using Pfizer
proprietary curve fitting software.

[0311] KAT6a and KAT6b Ki's are provided in Table 21 and KAT5, KAT7, and KAT8 Ki’s are provided in Table 22 below.

Table 21:

Example and Ref KAT6a K, at 1 uM KAT6a K; at 10 uM KAT6b K, at 1 uM KAT6Db K; at 25 uM
Ex. No. AcCoA (nM) AcCoA (n M) AcCoA (n M) AcCoA (n M)
1 0.55 0.43 0.68 1.14
2 46.9 N/D 50.4 N/D
3 3.79 1.54 8.63 N/D
4 10.3 N/D 60.8 N/D
5 1.11 1.38 2.68 N/D
6 1.50 2.32 2.50 N/D
7 21.0 N/D 28.3 N/D
8 1.54 3.23 5.74 6.63
9 0.74 0.83 0.42 1.55
10 272 4.65 227 N/D
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(continued)

Example and Ref

KAT6a K; at 1 uM

KAT6a K; at 10 uM

KAT6b K; at 1 uM

KAT6b K; at 25 uM

Ex. No. AcCoA (nM) AcCoA (n M) AcCoA (n M) AcCoA (n M)
1 2.86 5.57 14.6 N/D
12 1.82 1.70 1.88 214
13 17.7 N/D N/D N/D
14 1.12 0.49 N/D 1.05
15 0.65 0.35 N/D 0.60
16 1.27 0.64 N/D 1.73
17 0.70 0.51 N/D 1.21
18 0.83 0.38 N/D 0.96
19 2.18 N/D N/D 3.44
20 0.34 0.87 1.78 4.08
21 1.23 N/D N/D 1.14
22 16.5 N/D 13.2 N/D
23 1.22 1.24 0.87 1.34
24 1.01 0.46 N/D 1.89
25 2.74 1.83 N/D 4.46
26 8.01 3.16 N/D 12.7
27 1.17 0.68 N/D 2.39
28 4.40 N/D N/D 5.06
29 0.53 N/D N/D 1.40
30 60 N/D N/D N/D
31 0.32 N/D N/D 0.89
32 1.4 N/D N/D 2.1
33 3.1 N/D N/D N/D
34 30 N/D N/D 42
35 15 N/D N/D N/D
36 17 N/D N/D N/D
37 17 N/D N/D N/D
38 16 N/D N/D N/D
39 0.74 N/D N/D 0.26
40 0.47 N/D N/D N/D
41 0.36 N/D N/D 0.36
42 0.72 N/D N/D 0.48
43 3.6 N/D N/D N/D
44 12 N/D N/D 43
45 2.28 N/D 2.11 1.55
46 32.9 13.1 N/D N/D
47 1.14 0.49 N/D 1.32
48 14.9 6.51 N/D N/D
49 9.77 4.14 N/D N/D
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(continued)

Example and Ref

KAT6a K; at 1 uM

KAT6a K; at 10 uM

KAT6b K; at 1 uM

KAT6b K; at 25 uM

Ex. No. AcCoA (nM) AcCoA (n M) AcCoA (n M) AcCoA (n M)
50 0.46 0.40 N/D 0.98
51 2.71 1.67 N/D 4.13
52 14.6 7.32 N/D N/D
53 16.1 8.78 N/D N/D
54 57.0 38.0 N/D N/D
55 291 178 N/D N/D
56 14.9 7.31 N/D N/D
57 16.0 N/D N/D N/D
58 11.1 5.23 N/D N/D
59 13.0 6.25 N/D N/D
60 9.81 4.64 N/D N/D
61 0.95 0.92 N/D 1.56
62 9.64 3.90 N/D N/D
63 15.8 10.9 N/D N/D
64 253 11.0 N/D N/D
65 6.04 4.44 N/D 12.1
66 95.4 65.6 N/D N/D
67 20.0 10.2 N/D N/D
68 14.9 10.5 N/D N/D
69 N/D 9.10 N/D N/D
70 2.28 3.27 N/D 1.90
71 1.18 1.17 N/D 2.81
72 2.86 2.36 N/D 6.97
73 2.31 1.70 N/D 1.36
74 248 13.6 N/D 0.00
75 9.13 6.42 N/D 13.8
76 7.89 3.62 N/D 60.1
77 8.56 11.89 N/D 29.6
78 5.64 5.73 N/D 26.0
79 5.11 4.98 N/D 4.27
80 15.6 5.32 N/D N/D
81 18.2 9.96 N/D N/D
82 16.9 12.2 N/D N/D
83 13.7 7.76 N/D N/D
84 7.86 5.61 N/D 12.3
85 13.3 8.77 N/D N/D
86 28.9 7.11 N/D N/D
87 38.6 N/D 133 N/D
88 682 N/D N/D N/D
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(continued)

Example and Ref

KAT6a K; at 1 uM

KAT6a K; at 10 uM

KAT6b K; at 1 uM

KAT6b K; at 25 uM

Ex. No. AcCoA (nM) AcCoA (n M) AcCoA (n M) AcCoA (n M)
89 6.50 N/D 12.4 N/D
90 0.46 0.80 1.63 N/D
91 0.38 0.75 1.30 1.38
92 1.07 0.45 N/D 273
93 0.64 1.02 1.20 2.33
94 5.15 N/D N/D 2.50
95 9.88 N/D N/D 8.35
96 1.58 N/D N/D 3.67
97 1.10 N/D N/D 2.74
98 0.35 0.66 1.23 2.82
99 N/D N/D N/D N/D
100 40.3 N/D 58.3 N/D
101 N/D N/D N/D N/D
102 N/D N/D N/D N/D
103 0.30 0.51 N/D N/D
104 6.11 3.89 N/D N/D
105 3.08 6.28 N/D N/D
106 35 N/D N/D N/D
107 1.7 2.6 N/D 29
108 72 N/D N/D N/D
109 44 N/D N/D N/D
110 25 2.1 N/D 8.8
111 13 N/D N/D N/D
112 82 N/D N/D N/D
113 14 N/D N/D N/D
114 1.9 N/D N/D 2.0
115 1220 N/D N/D N/D
116 3.0 N/D N/D 25
117 202 N/D N/D N/D
118 357 N/D N/D N/D
119 21 13 N/D N/D
120 831 212 N/D N/D
121 1576 >600 N/D N/D
122 164 25 N/D N/D
123 138 N/D N/D N/D
124 700 N/D N/D N/D
125 230 N/D N/D N/D
126 230 N/D N/D N/D
127 8.6 N/D N/D N/D
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(continued)

Example and Ref KAT6a K; at 1 uM KAT6a K; at 10 uM KAT6b K; at 1 uM KATGb K; at 25 pM
Ex. No. AcCoA (nM) AcCoA (n M) AcCoA (n M) AcCoA (n M)
128 0.54 0.59 N/D 1.2
129 0.33 N/D N/D N/D
130 0.77 N/D N/D N/D
131 28.3 N/D N/D N/D
132 4.1 N/D N/D N/D
133 29 N/D N/D N/D
Table 22:
Example and Ref Ex. KAT5 K; at 1 uM AcCoA KAT7 K; at 1 uM AcCoA KAT8 K; at 1 uM AcCoA

No. (kM) (kM) (kM)

1 0.12 0.05 0.1

2 13.0 0.70 36.7

3 9.79 1.72 17.4

4 5.98 0.90 20.6

5 0.53 0.08 0.66

6 0.98 0.12 3.32

7 4.53 0.23 4.46

8 1.71 0.06 2.87

9 0.62 0.05 0.82

10 60.2 9.32 19.4

11 12.5 5.96 3.26

12 1.17 0.92 1.07

13 N/D 1.04 N/D

14 0.27 0.05 0.42

15 0.07 0.03 0.17

16 0.83 0.12 1.75

17 0.15 0.09 0.22

18 0.13 0.12 0.10

19 0.80 0.15 0.96

20 0.15 0.00 0.47

21 1.03 0.12 0.83

22 1.7 12.9 17.4

23 2.07 0.04 1.97

24 0.19 0.02 0.16

25 12.5 1.08 12.5

26 125 7.79 271

27 0.22 0.05 0.53

28 3.05 0.45 3.26

29 0.18 0.06 1.01
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(continued)

Example and Ref Ex.

KAT5 K; at 1 wM AcCoA

KAT7 K; at 1 .M AcCoA

KAT8 K; at 1 M AcCoA

No. (kM) (kM) (kM)
30 60 1.1 >250
31 N/D 0.056 N/D
32 N/D 0.060 N/D
33 N/D 0.31 N/D
34 N/D 1.2 N/D
35 N/D 0.42 N/D
36 N/D 0.98 N/D
37 N/D 4.6 N/D
38 N/D 0.53 N/D
39 N/D 0.008 N/D
40 N/D 0.38 N/D
41 N/D 0.23 N/D
42 N/D 0.16 N/D
43 N/D 0.57 N/D
44 2.255 0.63 9.0
45 0.32 0.09 0.90
46 N/D 1.03 N/D
47 0.18 0.04 0.56
48 N/D 0.41 N/D
49 N/D 0.37 N/D
50 0.26 0.02 0.35
51 0.77 0.09 1.1
52 N/D 0.66 N/D
53 N/D 0.30 N/D
54 N/D 1.16 N/D
55 N/D 15.0 N/D
56 N/D 0.60 N/D
57 N/D 0.45 N/D
58 N/D 0.86 N/D
59 N/D 0.22 N/D
60 N/D 0.42 N/D
61 0.20 0.04 0.54
62 N/D 0.36 N/D
63 N/D 0.94 N/D
64 N/D 0.63 N/D
65 3.06 0.22 12.50
66 N/D 4.05 N/D
67 N/D 1.76 N/D
68 N/D 0.25 N/D
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(continued)

Example and Ref Ex.

KAT5 K; at 1 wM AcCoA

KAT7 K; at 1 .M AcCoA

KAT8 K; at 1 M AcCoA

No. (kM) (kM) (kM)
69 N/D 0.37 N/D
70 0.41 0.14 3.26
71 0.32 0.03 1.44
72 2.96 0.14 12.5
73 0.71 0.25 3.26
74 N/D 2.87 N/D
75 5.70 0.32 12.50
76 4.38 0.33 12.5
77 8.45 0.46 12.5
78 9.92 0.54 12.5
79 1.44 0.22 3.26
80 N/D 0.36 N/D
81 N/D 1.62 N/D
82 N/D 0.64 N/D
83 N/D 0.78 N/D
84 4.63 0.19 12.50
85 N/D 1.14 N/D
86 N/D 0.37 N/D
87 10.8 1.84 17.9
88 N/D 10.5 N/D
89 12.5 1.85 3.26
90 0.61 0.06 0.73
91 0.57 0.06 0.66
92 0.11 0.03 0.24
93 0.43 0.05 0.47
94 3.64 0.63 3.26
95 12.5 4.34 3.26
96 1.7 0.90 12.5
97 1.03 0.12 1.51
98 0.37 0.04 0.50
99 N/D N/D N/D
100 6.22 0.61 4.95
101 N/D N/D N/D
102 N/D N/D N/D
103 NA 0.15 N/D
104 N/D 2.06 N/D
105 N/D 0.23 N/D
106 N/D 1.9 N/D
107 N/D 0.37 N/D
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(continued)

Example and Ref Ex. KAT5 K; at 1 uM AcCoA KAT7 K; at 1 uM AcCoA KAT8 K; at 1 uM AcCoA
No. (kM) (kM) (kM)
108 N/D 1.3 N/D
109 N/D 3.1 N/D
110 N/D 0.23 N/D
111 N/D 0.39 N/D
112 N/D 1.5 N/D
113 N/D 2.8 N/D
114 N/D 0.22 N/D
115 N/D >15 N/D
116 8.7 0.095 69
117 N/D 0.20 N/D
118 N/D 23 N/D
119 N/D 0.65 N/D
120 N/D 24 N/D
121 N/D >15 N/D
122 N/D 7.4 N/D
123 N/D 4.6 N/D
124 N/D 6.287 N/D
125 N/D 7.509 N/D
126 N/D 4.152 N/D
127 N/D 0.137 N/D
128 N/D 0.049 N/D
129 N/D 0.0106 N/D
130 N/D 0.1000 N/D
131 N/D 0.662 N/D
132 N/D 0.124 N/D
133 N/D 0.0192 N/D

Biological Assay Section 2

Protein Preparation
KAT5

[0312] Molecular Biology: A codon optimized DNA sequence (for expression in Escherichia coli) encoding amino acid
residues 2 to 461 (Uniprot Q92993-2) of human KATS5 isoform was synthesised by GenScript USA Inc (Piscataway, New
Jersey, USA). This was ligated into a modified pET43a E. coli expression vector designed to encode an N-terminal
hexahistidine tag followed by a tobacco etch virus protease (TEV) cleavage site and by the KAT5 sequence. The resulting
protein sequence is listed below (SEQ ID NO:5).
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MGHHHHHHGTENLYFQGSAEVGEIIEGCRLPVLRRNQDNEDEWPLAEILSVKDISGRK
LFYVHYIDFNKRLDEWVTHERLDLKKIQFPKKEAKTPTKNGLPGSRPGSPEREVKRKV
EVVSPATPVPSETAPASVFPQNGAARRAVAAQPGRKRKSNCLGTDEDSQDSSDGIPS
APRMTGSLVSDRSHDDIVTRMKNIECIELGRHRLKPWYFSPYPQELTTLPVLYLCEFCL
KYGRSLKCLQRHLTKCDLRHPPGNEIYRKGTISFFEIDGRKNKSYSQNLCLLAKCFLDH
KTLYYDTDPFLFYVMTEYDCKGFHIVGYFSKEKESTEDYNVACILTLPPYQRRGYGKLL
IEFSYELSKVEGKTGTPEKPLSDLGLLSYRSYWSQTILEILMGLKSESGERPQITINEISE
ITSIKKEDVISTLQYLNLINYYKGQYILTLSEDIVDGHERAMLKRLLRIDSKCLHFTPKDW
SKRGKWAS*

[0313] Protein Expression: To produce recombinant KAT5 protein, expression plasmid was transformed into E. coli
BL21 DE3 strain and grown with shaking at 37°C in 1 L volumes of Terrific broth (TB) supplemented with 100 ng/mL
Ampicillin and 50 wM zinc until an OD600 of 0.8 was reached. Cultures were transferred to 18°C and protein expression
induced by the addition of Isopropyl B-D-1-thiogalactopyranoside to a final concentration of 0.5 mM and the cultures
shaken overnight for further 16 hours. Following expression, cell cultures were centrifuged at 5000 x g for 20 min and cell
pellet stored frozen at -20°C.

[0314] Protein Purification: Protein purification was initiated by thawing the cell pellet (25 g wet weight) in Lysis buffer
(50 mM Hepes pH 7.4, 500 mM NaCl, 5 mM imidazole, 5% [v/v] glycerol, 0.1% [w/v] CHAPS, 2 mM 2-mercaptoethanol, 3
mM MgCl,, 0.5 mg/mL lysozyme, benzonase endonuclease [EMD Millipore], 1 mM PMSF, complete protease inhibitor
tablets EDTA-free [Roche]) using a ratio of 6 mL of buffer per 1 g of cells. Cells were further lysed by sonication using a
Misonix Liquid Processor (6 X 30 second pulses, amplitude 60 [70 watts]) and then centrifuged at 48,000 x g at 4°C.
Supernatant (cell lysate) was mixed with 20 mL of Q-Sepharose FF resin (GE Healthcare) pre-equilibrated with Q buffer
(20 mM Hepes pH 7.4, 1 M NaCl). The unbound fraction from Q-Sepharose FF was then incubated with 5 mL of complete
His-Tag Purification Resin (Roche), pre-equilibrated with IMAC Wash Buffer (20 mM hepes pH 7.4, 500 mM NaCl, 35 mM
imidazole). The resin was washed with IMAC Wash Buffer, and bound KATS5 eluted with IMAC Elution buffer (20 mM hepes
pH 7.4, 500 mM NaCl, 300 mM imidazole). IMAC-eluted protein was immediately desalted into Storage buffer (50 mM Na
citrate pH 6.5, 500 mM NaCl, 5% [v/v] glycerol) using 2 x HiPrep 26/10 desalting columns (GE Healthcare) in series.
Desalted protein was further purified by passing through a HiLoad 26/60 Superdex 75 column pre-equilibrated in Storage
buffer. Finally, KAT5 protein was concentrated to 1.5 mg/mL using Amicon Ultra centrifugal filter unit (Utra-15 MWCO 10
kDa), flash-frozen in liquid nitrogen and stored in -70°C freezer.

KAT6A
[0315] Molecular Biology: The DNA sequence encoding amino acid residues 507 to 778 (Uniprot 092794-1) of human
KAT6A was amplified by PCR and was ligated into a modified pET E. coli expression vector designed to encode a NusA

solubility tag followed by a hexahistidine tag and a tobacco etch virus protease (TEV) cleavage site and by the KAT6A
sequence. The resulting protein sequence is listed below (SEQ ID NO:6).
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MNKEILAVVEAVSNEKALPREKIFEALESALATATKKKYEQEIDVRVQIDRKSGDFDTFR
RWLVVDEVTQPTKEITLEAARYEDESLNLGDYVEDQIESVTFDRITTQTAKQVIVQKVR
EAERAMVVDQFREHEGEITGVVKKVNRDNISLDLGNNAEAVILREDMLPRENFRPGD
RVRGVLYSVRPEARGAQLFVTRSKPEMLIELFRIEVPEIGEEVIEIKAAARDPGSRAKIA
VKTNDKRIDPVGACVGMRGARVQAVSTELGGERIDIVLWDDNPAQFVINAMAPADVA
SIVVDEDKHTMDIAVEAGNLAQAIGRNGQNVRLASQLSGWELNVMTVDDLQAKHQAE
AHAAIDTFTKYLDIDEDFATVLVEEGFSTLEELAYVPMKELLEIEGLDEPTVEALRERAK
NALATIAQAQEESLGDNKPADDLLNLEGVDRDLAFKLAARGVCTLEDLAEQGIDDLADI
EGLTDEKAGALIMAARNICWFGDEATSGSGHHHHHHSAGENLYFQGAMGRCPSVIEF
GKYEIHTWYSSPYPQEYSRLPKLYLCEFCLKYMKSRTILQQHMKKCGWFHPPVNEIYR
KNNISVFEVDGNVSTIYCQNLCLLAKLFLDHKTLYYDVEPFLFYVLTQNDVKGCHLVGY
FSKEKHCQQKYNVSCIMILPQYQRKGYGRFLIDFSYLLSKREGQAGSPEKPLSDLGRL
SYMAYWKSVILECLYHQNDKQISIKKLSKLTGICPQDITSTLHHLRMLDFRSDQFVIIRRE
KLIQDHMAKLQLNLRPVDVDPECLRWTP

[0316] Protein Expression: To produce recombinant KAT6A protein, expression plasmid was transformed into E. coli
BL21 DE3 strain and grown with shaking at 37°C in 1 L volumes of Terrific broth (TB) supplemented with 100 pg/mL
Ampicillin until an OD600 of 0.8 was reached. Cultures were transferred to 18°C and protein expression induced by the
addition of Isopropyl -D-1-thiogalactopyranoside to a final concentration of 0.5 mM and the cultures shaken overnight for
further 16 hours. Following expression, cell cultures were centrifuged at 5000 x g for 20 min and cell pellet stored frozen at
-20°C.

[0317] Protein Purification: Protein purification was initiated by thawing the cell pellet (40 g wet weight) in Lysis buffer
(25 mM Tris-HCI pH 7.8, 500 mM NaCl, 5 mM DTT, 0.01% [v/v] Triton-X 100, 5% [v/v] glycerol, 2 mM MgCl,, 10 mM
Imidazole, 0.5 mg/mL lysozyme, benzonase endonuclease [EMD Millipore], 1 mM PMSF, complete protease inhibitor
tablets EDTA-free [Roche]) using a ratio of 5 mL of buffer per 1 g of cells. Cells were further lysed by 3 passes (at 15000 psi)
through an ice cooled Avestin C5 cell crusher and then centrifuged at 48,000 x g at 4°C. Supernatant (cell lysate) was
filtered through a 5 um filter and applied onto 5 mL HiTrap IMAC Sepharose FF column (GE Healthcare) pre-equilibrated
with IMAC wash buffer (25 mM Tris-HCI pH 7.8, 500 mM NaCl, 5 mM DTT, 0.01% [v/v] Triton-X 100, 5% [v/v] glycerol, 20
mM Imidazole) using a Profinia Affinity chromatography purification system (Bio-Rad). The IMAC column was then
washed with IMAC Wash buffer and bound KAT6A protein eluted with IMAC Elution buffer (25 mM Tris-HCI pH 7.8, 500 mM
NaCl, 5% [v/v] glycerol, 5 mM DTT, 250 mM Imidazole). IMAC-eluted protein was further purified by passing through a
HiLoad 26/60 Superdex 200 column pre-equilibrated in Storage buffer (25 mM Tris-HCI pH 7.8, 500 mM NaCl, 5 mM DTT,
5% [v/v] glycerol). Finally, KAT6A protein was concentrated to < 1 mg/mL using Amicon Ultra centrifugal filter unit (Utra-15
MWCO 10 kDa), flash-frozen in liquid nitrogen and stored in -70°C freezer.

KAT7

[0318] Molecular Biology: A codon optimized DNA sequence encoding amino acid residues 325 to 611 (Uniprot
095251-1) of human KAT7 was synthesised by GenScript USA Inc (Piscataway, New Jersey, USA). This was ligated into a
modified pET43a E. coliexpression vector designed to encode an N-terminal hexahistidine tag followed by a tobacco etch
virus protease (TEV) cleavage site and by the KAT7 sequence. The resulting protein sequence is listed below (SEQ ID
NO:7).
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MGHHHHHHGTENLYFQGSRLQGQITEGSNMIKTIAFGRYELDTWYHSPYPEEYARLG
RLYMCEFCLKYMKSQTILRRHMAKCVWKHPPGDEIYRKGSISVFEVDGKKNKIYCQNL
CLLAKLFLDHKTLYYDVEPFLFYVMTEADNTGCHLIGYFSKEKNSFLNYNVSCILTMPQ
YMRQGYGKMLIDFSYLLSKVEEKVGSPERPLSDLGLISYRSYWKEVLLRYLHNFQGKE
ISIKEISQETAVNPVDIVSTLQALQMLKYWKGKHLVLKRQDLIDEWIAKEAKRSNSNKTM
DPSCLKWTPPKGTAS

[0319] Protein Expression: To produce recombinant KAT7 protein, expression plasmid was transformed into E. coli
BL21 DE3 RIL strain and grown with shaking at 37°C in 1 L volumes of Terrific broth (TB) supplemented with 100 p.g/mL
Ampicillin and 50 wM zinc until an OD600 of 0.8 was reached. Cultures were transferred to 18°C and protein expression
induced by the addition of Isopropyl B-D-1-thiogalactopyranoside to a final concentration of 0.5 mM and the cultures
shaken overnight for further 16 hours. Following expression, cell cultures were centrifuged at 5000 x g for 20 min and cell
pellet stored frozen at -20°C.

[0320] Protein Purification: Protein purification was initiated by thawing the cell pellet (10 g wet weight) in Lysis buffer
(50 mM Hepes pH 7.5, 300 mM NaCl, 5 mM DTT, 5 mM Imidazole, 0.05% [v/v] Brij 35, 10% [v/v] glycerol, 3 mM MgCl,, 0.5
mg/mL lysozyme, benzonase endonuclease [EMD Millipore], 1 mM PMSF, complete protease inhibitor tablets EDTA-free
[Roche]) using a ratio of 10 mL of buffer per 1 g of cells. Cells were further lysed by sonication using a Misonix Liquid
Processor (6 X 30 second pulses, amplitude 60 [70 watts]) and then centrifuged at 48,000 x g at 4°C. Supernatant (cell
lysate) was incubated with 1 mL of complete His-Tag Purification Resin (Roche), pre-equilibrated with IMAC Wash Buffer 1
(25 mM Hepes pH 7.5, 800 mM NaCl, 5 mM imidazole, 10% [v/v] glycerol, 5 mM DTT, 0.01% [v/v] Brij 35, 50 mM arginine,
50 mM glutamic acid). The resin was sequentially washed with IMAC Wash buffer 1 and IMAC Wash buffer 2 (25 mM hepes
pH7.5,300 mM NaCl, 20 mM imidazole, 10% [v/v] glycerol, 5mM DTT, 0.01% [v/v] Brij 35, 50 mM arginine, 50 mM glutamic
acid). Bound KAT7 protein was eluted with IMAC Elution buffer (25 mM hepes pH 7.5, 200 mM NaCl, 500 mM imidazole,
10% [v/v] glycerol, 5mM DTT 0.01% [v/v] Brij 35, 50 mM arginine, 50 mM glutamic acid). The eluting protein was collected
directly into 4 volumes of Desalt Buffer (50 mM Na citrate pH 6.5,200 mM NaCl, 0.01% [v/v] Brij 35, 10% [v/v] glycerol, 5mM
DTT) to bring the final imidazole concentration to 100 mM. IMAC-eluted protein was immediately desalted into Desalt
bufferusing 2 x HiPrep 26/10 desalting columns (GE Healthcare) in series. Desalted protein was further purified by passing
through a HiLoad 26/60 Superdex 75 column pre-equilibrated in Storage Buffer (50 mM Na citrate pH 6.5, 200 mM NaCl,
10% [v/v] glycerol, 5 mM DTT). Finally, KAT7 protein was concentrated to 3.5 mg/mL using Amicon Ultra centrifugal filter
unit (Utra-15 MWCO 10 kDa), flash-frozen in liquid nitrogen and stored in -70°C freezer.

Acetyltransferase Biochemical Assay

[0321] To determine the inhibition of KAT enzymatic activity by test compounds, assay reactions were conducted in a
volume of 8 pL in 384-well low volume assay plates. The reactions were performed in assay buffer (100 mM Tris-HCI, pH
7.8, 15 mM NaCl, 1 mM EDTA, 0.01% Tween-20, 1 mM Dithiothreitol, and 0.01% m/v chicken egg white albumin).
[0322] Reactionswere setup with 1uM Acetyl coenzyme A, 100 nM of full-length recombinant histone labelled by limited
biotinylation (KAT6A, KAT7: H3.1, KAT5), 10/ 5/ 8/ 40/ 20 nM of KAT5/KAT6A/KAT7 enzyme respectively, and an acetyl-
lysine specific antibody (H3.1: Cell Signaling Technology, H4: Abeam). 11 -point dilution series of the test compounds were
prepared in DMSO; a volume of 100 nLwas transferred using a pin tool into assay plates containing substrates, before
adding enzyme to start the reaction. Positive (no compound, DMSO only) and negative (AcCoA omitted) control reactions
were included on the same plates and received the same amountof DMSO as the compound treated wells. After adding alll
reagents, the plates were sealed with adhesive seals and incubated for90 min at room temperature. An additional 4 L of
assay buffer containing AlphaScreen® Protein A acceptor beads and Streptavidin donor beads (PerkinElmer,Waltham,
MA) to a final concentration of 8 wg/mL was then added. After incubation for2 hours the plates were read using an EnVision
2103 multi label plate reader (PerkinElmer) in HTS AlphaScreen® mode. IC50 values were obtained from the raw readings
by calculating percent inhibition (%l) for each reaction relative to controls on the same plate (%I=(I-CN)/(CP-CN) where
CN/CP are the averages of the negative/ positive reactions, respectively), then fitting the %l data vs. compound
concentration [I] to %I=(A+((B-A)/(1+((C/[1)*D)))) where A is the lower asymptote, B is the upper asymptote, C is the
IC50 value, and D is the slope.

[0323] The results are shown in the Table 23 below:
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Table 23:
Example / Ref Ex. TIP60-KATS IC50 (M) MOZ-KAT6A IC50 (M) HBO1-KAT7 IC50 (M)
98 = 0.256 = 0.0059 =0.035
99 =0.98 =0.013 =0.12
100 =11.17 =0.03 =0.34
101 =11.23 =1.26 =1.55
102 >125.00 =48.75 =1.40

Histone H3 Lysine 23 Acetylation Biomarker Assay

[0324] Compounds were tested for their ability to inhibit acetylation of the histone H3K23 marker in the following assay:
The cell line U20S was seeded at a density of 9,000 cells per well in 96 well optical quality tissue culture plates in RPMI
medium and 10% foetal bovine serum, and allowed to adhere for 24 hours under standard culture conditions (37 degree
Celsius, 5% CO2). Atthe end of this period the medium was aspirated. Compound dilutions prepared in DMSO were added
to medium, with negative control wells reserved for treatment with DMSO only and 100% inhibition positive controls
receiving a potent inhibitor compound (e.g. cas 2055397-28-7, benzoic acid, 3-fluoro-5-(2-pyridinyl)-, 2-[(2-fluorophenyl)
sulfonyllhydrazide) (Baell, J., Nguyen, H.N., Leaver, D.J., Cleary, B.L., Lagiakos, H.R., Sheikh, B.N., Thomas. T.J., Aryl
sulfonohydrazides, WO2016198507A1,2016) at 10 wM concentration and 200 pL transferred to the cells. Afterincubation
for 24 hours, the cells were fixed with 3.7% formaldehyde in PBS for 20 minutes at room temperature, washed (5 X 5
minutes) with phosphate buffer saline containing 0.1%Tween 20 and blocked with Odyssey blocking buffer (LI-COR,
Lincoln, NE) containing 0.1%TritonX100. Anti-H3K23ac specific antibody (Abcam ab177275) in Odyssey blocking buffer
containing 0.1%Tween 20 was added and incubated for 16 hours at 4 degree Celsius. After washing (as above), a
secondary antibody labelled with Alexa647 dye (LifeTechnologies) and Hoechst 33342 (1 ng/mL, SigmaAldrich) were
added for 1 hour incubation. Plates were washed as previously and read on a PerkinElmer Phenix high content imaging
platform. Using a Columbus image analysis pipeline, individual nuclei were located by Hoechst 33342 stain and the
acetylation level was calculated from the Alexa647-related intensity in the same area. The resulting mean intensity per cell
was directly converted to percent inhibition relative to controls on the same plate and the data fitted against a four-
parameter logistic model to determine the 50% inhibitory concentration (IC50).

[0325] The results are shown in Table 24 below:

Table 24:
Example/ Ref Ex. Histone H3 Lysine 23 Biomarker IC50 (M)
98 = 0.0006
99 N/D
100 = 0.046
101 N/D
102 N/D

Histone H3 Lysine 14 Acetylation Biomarker Assay

[0326] Compounds were tested for their ability to inhibit acetylation of the histone H3 Lysine 14 marker in the following
assay:

The cell line U20S was seeded at a density of 3,000 cells per well in 384-well optical quality tissue culture plates in RPMI
medium supplemented with 10% foetal bovine serum and 10 mM Hepes. The cells were allowed to adhere for24 hours
under standard culture conditions (37 degree Celsius, 5% CQO2). Atthe end of this period the cells were washed with serum
free medium. Compound dilutions prepared in DMSO were added to the serum free medium, with negative control wells
reserved for treatment with DMSO only and 100% inhibition positive controls receiving a potent inhibitor compound (e.g.
(2)-4-fluoro-N-((3-hydroxyphenyl)sulfonyl)-5-methyl-[1,1’-biphenyl]-3-carbohydrazonicacid) at 10 wM concentration.
After incubation for24 hours, the cells were fixed with 4% formaldehyde in PBS for 15 minutes at room temperature,
washed with phosphate buffer saline and blocked with blocking buffer containing 0.2% TritonX100 and 2% BSA. Anti-
H3K14ac specificantibody (Cell Signalling Technologies) in blocking buffer was added and incubated overnightat4 degree
Celsius. After washing, a secondary antibody labelled with AlexaFluor 488 dye (ThermoFisher) and Hoechst 33342 (1
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wg/mL, Life Technologies) were added for 2 hours incubation at room temperature. Plates were washed and read on a
PerkinElmer Opera HCS high content imaging platform. Using a Columbus image analysis pipeline, individual nuclei were
located by Hoechst 33342 stain and the acetylation level was calculated from the AlexaFluor488-related intensity in the
same area. The resulting mean intensity per cell was converted to percent inhibition relative to controls on the same plate
and the data fitted againsta four-parameter logistic model to determine the 50% inhibitory concentration (IC50).
[0327] The results are shown in Table 25 below:

Table 25:
Example/ Ref Ex. Histone H3 Lysine 14 Biomarker IC50 (p.M)
98 N/D
99 =1.55
100 =1.36
101 N/D
102 =28.33

H2A.Z Lysine 7 Acetylation Biomarker Assay

[0328] Compounds were tested for their ability to inhibit the histone H2A.Z Lysine7 acetylation marker in the following
assay:

The cell line U20S was seeded at a density of 3,000 cells per well in 384-well optical quality tissue culture plates in RPMI
medium supplemented with 10% foetal bovine serum and 10 mM Hepes. The cells were allowed to adhere for24 hours
under standard culture conditions (37 degree Celsius, 5% CO2). At the end of this period the cells were washed with serum
free medium. Compound dilutions prepared in DMSO were added to the serum free medium, with negative control wells
reserved for treatment with DMSO only and 100% inhibition positive controls receiving a potent inhibitor compound
enantiomer 1 of 7-iodo-N-(2-(oxazol-2-yl)-2-phenylethyl)-2H-benzo[e][1,2,4]thiadiazine-3-carboxamide 1,1-dioxide,
which is compound 146 of copending application GB1713962.7, filed on 31 August2018, at 30 .M concentration. After
incubation for24 hours, the cells were fixed with 4% formaldehyde in PBS for 15 minutes at room temperature, washed with
phosphate buffer saline and blocked with blocking buffer containing 0.2% TritonX100 and 2% BSA. Anti-H2A.ZK7ac
specific antibody (Abeam) in blocking bufferwas added and incubated overnightat4 degree Celsius. After washing, a
secondary antibody labelled with AlexaFluor488 dye (ThermoFisher) and Hoechst 33342 (1 pg/mL, Life Technologies)
were added for 2 hours incubation at room temperature. Plates were washed and read on a Perkin Elmer Opera HCS high
content imaging platform. Using a Columbus image analysis pipeline, individual nuclei were located by Hoechst 33342
stain and the acetylation level was calculated from the AlexaFluor488-related intensity in the same area. The resulting
mean intensity per cell was converted to percent inhibition relative to controls on the same plate and the data fitted againsta
four-parameter logistic model to determine the 50% inhibitory concentration (IC50).

[0329] The results are shown in Table 26 below:

Table 26:
Example/ Ref Ex. H2A.Z Lysine 7 Biomarker IC50 (M)
98 N/D
99 =11.40
100 =14.98
101 N/D
102 >40.00
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Claims

A compound which is

N'o N
N g

or a pharmaceutically acceptable salt thereof.

The compound of claim 1, which is 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}ben-
zene-1-sulfonamide.

A pharmaceutical composition comprising a compound of any one of the preceding claims, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier or diluent.
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4. A compound of any one of claims 1-2, or a pharmaceutically acceptable salt thereof, for use in treating cancer in a
patient.

5. The compound for use according to claim 4, wherein the cancer is selected from breast, lung, prostate, pancreatic, or
ovarian cancer.

6. The compound for use according to claim 4, wherein the cancer is breast cancer.

7. The compound for use according to claim 4, wherein the cancer is ER positive breast cancer.

8. The compound for use according to claim 4, wherein the cancer is ER+ HER2-breast cancer.

9. The compound for use according to claim 4, wherein the cancer is locally advanced or metastatic ER+ HER2- breast
cancer.

10. The compound for use according to claim 4, wherein the cancer is non-small cell lung cancer.

11. The compound for use according to claim 4, wherein the cancer is locally advanced or metastatic non-small cell lung
cancer.

12. The compound for use according to claim 4, wherein the cancer is castration resistant prostate cancer.

13. The compound for use according to claim 4, wherein the cancer is locally advanced or metastatic castration resistant
prostate cancer.

14. A combination of a compound of any one of claims 1-2, or a pharmaceutically acceptable salt thereof, with an anti-
tumor agent or with radiation therapy, for use in the treatment of cancer.

15. A combination of a compound of any one of claims 1-2, or a pharmaceutically acceptable salt thereof, with an anti-
tumor agent, for use in the treatment of cancer.

16. The combination for use according to claims 14 or 15, wherein the cancer is breast cancer.

17. The combination for use according to claim 16, wherein the breast cancer is ER positive breast cancer.

18. A compound according to claim 1 which is a crystalline form of 2-methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)
methyl]-1,2-benzoxazol-3-yl}benzene-1-sulfonamide anhydrous (Form 1), having a powder X-ray diffraction pattern
comprising peaks at 20 values of: 13.4 and 18.1 °20 = 0.2 °26.

19. The crystalline form according to claim 18, having a powder X-ray diffraction pattern further comprising at least one
peak selected from the 260 values of: 11.4, 14.1 and 17.5 °26 * 0.2 °26.

20. Thecrystalline form according to claim 18, having a powder X-ray diffraction pattern further comprising peaks at the 26
values of: 11.4, 14.1 and 17.5 °20 = 0.2 °20.

Patentanspriiche

1. Verbindung, welche Folgende ist:
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oder ein pharmazeutisch annehmbares Salz davon.

Verbindung gemaf Anspruch 1, welche 2-Methoxy-N-{4-methoxy-6-[(1H-pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}
benzol-1-sulfonamid ist.

Pharmazeutische Zusammensetzung, umfassend eine Verbindung gemaf einem der vorangehenden Anspriiche,
oder ein pharmazeutisch annehmbares Salz davon, und einen pharmazeutisch annehmbaren Trager oder ein

pharmazeutisch annehmbares Streckmittel.

Verbindung gemaf einem der Anspriiche 1-2, oder ein pharmazeutisch annehmbares Salz davon, zur Verwendungin
der Behandlung von Krebserkrankung in einem Patienten.

Verbindung zur Verwendung gemafR Anspruch 4, wobei die Krebserkrankung ausgewahlt ist aus Brustkrebs,
Lungenkrebs, Prostatakrebs, Pankreaskrebs oder Eierstockkrebs.

Verbindung zur Verwendung gemaf Anspruch 4, wobei die Krebserkrankung Brustkrebs ist.
Verbindung zur Verwendung gemaf Anspruch 4, wobei die Krebserkrankung ER+ Brustkrebs ist.
Verbindung zur Verwendung gemaR Anspruch 4, wobei die Krebserkrankung ER+ HER2 Brustkrebs ist.

Verbindung zur Verwendung gemafR Anspruch 4, wobei die Krebserkrankung lokal fortgeschrittener oder metasta-
sierter ER+ HER2 Brustkrebs ist.

Verbindung zur Verwendung gemafR Anspruch 4, wobei die Krebserkrankung nichtkleinzelliger Lungenkrebs ist.

Verbindung zur Verwendung gemafR Anspruch 4, wobei die Krebserkrankung lokal fortgeschrittener oder metasta-
sierter nichtkleinzelliger Lungenkrebs ist.

Verbindung zur Verwendung gemaf Anspruch 4, wobei die Krebserkrankung kastrationsresistenter Prostatakrebs
ist.

Verbindung zur Verwendung gemafR Anspruch 4, wobei die Krebserkrankung lokal fortgeschrittener oder metasta-
sierter kastrationsresistenter Prostatakrebs ist.

Kombination einer Verbindung nach einem der Anspriiche 1-2 oder pharmazeutisch annehmbares Salz davon mit
einem Antitumorwirkstoff oder mit Strahlentherapie zur Verwendung in der Behandlung von Krebserkrankung.

Kombination einer Verbindung gemaR einem der Ansprtiche 1-2 oder ein pharmazeutisch annehmbares Salz davon
mit einem Antitumorwirkstoff zur Verwendung in der Behandlung von Krebserkrankung.

Kombination zur Verwendung gemaf Anspriichen 14 oder 15, wobei die Krebserkrankung Brustkrebs ist.
Kombination zur Verwendung gemaf Anspruch 16, wobei die Krebserkrankung ER+ Brustkrebs ist.

Verbindung gemaf Anspruch 1, welche eine kristalline Form von wasserfreiem 2-Methoxy-N-{4-methoxy-6-[(1H-
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pyrazol-1-yl)methyl]-1,2-benzoxazol-3-yl}benzol-1-sulfonamid (Form 1) ist, mit einem Pulverréntgenbeugungsmus-
ter, welches Peaks bei 20-Werten von 13,4 und 18,1°20 *+ 0,2°26 umfasst.

19. Kristalline Form gemaf Anspruch 18 mit einem Pulverrontgenbeugungsmuster, welches des Weiteren wenigstens
einen Peak umfasst, ausgewahlt aus den 26-Werten von 11,4, 14,1 und 17,5°26 = 0,2°26.

20. Kiristalline Form gemaR Anspruch 18 mit einem Pulverréntgenbeugungsmuster, des Weiteren umfassend Peaks bei
den 20-Werten von 11,4, 14,1 und 17,5°26 = 0,2°20.
Revendications

1. Composé qui est

N}:} N”N*\
N ‘%)
O

H
=a -NH
Hyco, O=F OCH;

ou sel pharmaceutiquement acceptable de celui-ci.

2. Composé selon la revendication 1, qui est le 2-méthoxy-N-{4-méthoxy-6-[(1H-pyrazol-1-yl)méthyl]-1,2-benzoxa-
zol-3-yl}benzéne-1-sulfonamide.

3. Composition pharmaceutique comprenant un composé selon I'une quelconque des revendications précédentes, ou
un sel pharmaceutiquement acceptable de celui-ci, et un véhicule ou un diluant pharmaceutiquement acceptable.

4. Composé selon I'une quelconque des revendications 1-2, ou sel pharmaceutiquement acceptable de celui-ci, pour
utilisation dans le traitement du cancer chez un patient.

5. Composé pour utilisation selon larevendication 4, dans lequel le cancer est choisi parmile cancer du sein, du poumon,
de la prostate, du pancréas, ou de I'ovaire.

6. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer du sein.
7. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer du sein ER positif.
8. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer du sein ER+ HER2-.

9. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer du sein ER+ HER2-localement
avanceé ou métastatique.

10. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer du poumon non a petites
cellules.

11. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer du poumon non a petites
cellules localement avancé ou métastatique.

12. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer de la prostate résistant a la
castration.

13. Composé pour utilisation selon la revendication 4, dans lequel le cancer est un cancer de la prostate résistant a la
castration localement avancé ou métastatique.
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Combinaison d’un composé selon I'une quelconque des revendications 1-2, ou d’'un sel pharmaceutiquement
acceptable de celui-ci, avec un agent antitumoral ou avec une radiothérapie, pour utilisation dans le traitement

du cancer.

Combinaison d’un composé selon I'une quelconque des revendications 1-2, ou d’'un sel pharmaceutiquement
acceptable de celui-ci, avec un agent antitumoral, pour utilisation dans le traitement du cancer.

Combinaison pour utilisation selon les revendications 14 ou 15, dans laquelle le cancer est un cancer du sein.

Combinaison pour utilisation selon la revendication 16, dans lequel le cancer du sein est un cancer du sein ER positif.
Composé selon la revendication 1 qui est une forme cristalline du 2-méthoxy-N-{4-méthoxy-6-[(1H-pyrazol-1-yl)
méthyl]-1,2-benzoxazol-3-yl}benzéne-1-sulfonamide anhydre (Forme 1), présentant un motif de diffraction de rayons

X sur poudres comprenant des pics a des valeurs 26 de : 13,4 et 18,1 °26 + 0,2 °20.

Forme cristalline selon la revendication 18, présentant un motif de diffraction de rayons X sur poudres comprenanten
outre au moins un pic choisi parmi les valeurs 26 de : 11,4, 14,1 et 17,5 °26 = 0,2 °26.

Forme cristalline selon la revendication 18, présentant un motif de diffraction de rayons X sur poudres comprenant en
outre des pics aux valeurs 20 de : 11,4, 14,1 et 17,5 °26 * 0,2 °20.
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