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BROMODOMAIN INHIBITORS AND USES THEREOF 

TECHNICAL FIELD OF THE INVENTION / 
[0001] The present invention relates to compounds useful as inhibitors of one or mpre 
bromodomain-containing proteins. f 

[0002] RELATED APPLICATIONS / 

[0003] This application claims the benefit of U.S. Provisional applicatioi^ol/419,119, 

filed on December 2, 2010, and U.S. Provisional application 61/540,725 ftfed on September 

29, 2011. This application claims the benefit of U.S. Provisional appli^ion 61/451,332, filed 

on March 10, 2011; U.S. Provisional application 61/482,473, filed f^rNlay 4, 2013; and U.S. 

Provisional application 61/540,788, filed on September 29, 201 l^he entire contents of the 

above-referenced applications are herein incorporated by referee. 

BACKGROUND OF THE INVENTION 

[0004] Packaging the 3 billion nucleotides of the human genome into the nucleus of a cell 

requires tremendous compaction. To accomplish thi^feat, DNA in our chromosomes is 

wrapped around spools of proteins called histones^ro form dense repeating protein/DNA 

polymers known as chromatin: the defining template for gene regulation. Far from serving as 

mere packaging modules, chromatin templates form the basis of a newly appreciated and 

fundamentally important set of gene conUol mechanisms termed epigenetic regulation. By 

conferring a wide range of specific chemical modifications to histones and DNA, epigenetic 

regulators modulate the structure, frmction, and accessibility of our genome, thereby exerting 

a tremendous impact on gene ewession. Hundreds of epigenetic effectors have recently 

been identified, many of whiafn are chromatin-binding proteins or chromatin-modifying 

enzymes. Significantly, ajfincreasing number of these proteins have been associated with a 

variety of disorders sudfas neurodegenerative disorders, metabolic diseases, inflammation, 

and cancer. Thus, highly selective therapeutic agents directed against this emerging class of 

gene regulatory osteins promise new approaches to the treatment of human diseases. 

/ SUMMARY OF THE INVENTION 

[0005] in one aspect, the invention provides a compound of formula I: 
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I / 
or a pharmaceutical^ acceptable salt thereof, wherein: J 

X is 0 or N; 

Y is 0 or N; wherein at least one of X or Y is O; M 

Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl, halo, CNfORA, NRARB, 
N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C(0)NRARB, N(M)C{0)0RA, 

N(RA)C(S)NRARB, S(0)qRA, C(0)RA, C(0)0RA, 0C(O|RAJ or C(0)NRARB; 

each RA is independently optionally substituted fjCyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each contaMing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substitutedin'yl; optionally substituted heteroaryl; 

optionally substituted heterocyclic;^tionally substituted carbocyclic; or 

hydrogen; J 
each RR ' jS independently optionaJfy substituted alkyl, optionally substituted alkenyl 

or optionally substituted alJjtynyl, each containing 0, 1,2, or 3 heteroatoms 

selected from O, S, or Nfoptionally substituted aryl; optionally substituted 

heteroaryl; optionalb/substituted heterocyclic; optionally substituted carbocyclic; 

or hydrogen; or f 
RA and RB, togethjf with the atoms to which each is attached, can form a 

heterocycl^nkyl or a heteroaryl; each of which is optionally substituted; 

Ring A is cycloalkvjf aryl, heterocycloalkyl, or heteroaryl; 

Rc is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocycloalkyl, or heteroaryl, each optionally 

substituted^vith 1-5 independently selected R4, and when Lj is other than a covalent 

bond, Br is additionally selected from H; 

R2 and are each independently H, halogen, optionally substituted alkyl, optionally 

prostituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

f substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 
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optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R")> -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), A 
-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), / 

-N(R')C(S)N(R')(R"). -N(R')S02R, ~N(R')S02N(R')(R"), -N(&'WR'W), / 
-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -CHWMR'XR"), -0^0)R, 

-0C(0)N(R')(R"X or -(CH2)PRX; or / 
R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or unsaturated spiro-fused ring hav^rg 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfrr; 

each Rx is independently halogen, optionally substituted alkyl, option#ly substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted hetaftaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -^S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(RF), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R^-N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')Q(tN(R'))N(R')(R"), -C=NN(R')(R")) 

-C=NOR, -C(=N(R'))N(R')(R")> -0C(0)R,^C(0)N(R')(R"); 

L1 is a covalent bond or an optionally substituted bivalent Ci-6 hydrocarbon chain wherein 

one or two methylene units is optionally replaced by -NR'-, -N (R')C(O)-, -C(0)N(R')-» 

-N(R')S02-, -S02N(R>, -0-, -C(Oj£-OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydrogen,Optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkyn^f optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cydloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloflkyl; 

each R' is independentL^R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R(^», or two R groups on the same nitrogen are taken together with their 

intervening ajpms to form an optionally substituted heteroaryl or heterocycloalkyl group; 
each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02RVo02N(R)2, or two R groups on the same nitrogen are taken together with their 

intervening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 
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R' and R", together with the atoms to which each is attached, can form a cycloalkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally substituted; A 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, J 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aratffyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally^ 

substituted heterocycloalkyl, halogen, -OR, -SR, -NtR'XR"), -CN, -N02, -C(Q^R, -C(S)R, 

-CO.R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N|^')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)Nar)(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(]^(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R^(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); / 
each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)m2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(Q^R: -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N^n(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"),^NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); / 

n is 0-5; f 
each q is independently 0, 1, or 2; and f 

p is 1-6. £ 
[0006] In another aspect, the indention provides a method for inhibiting activity of a 

bromodomain-containing proterf or a mutant thereof, in a biological sample comprising the 

step of contacting said biological sample with a compound of the invention (e.g., Formula I). 

[0007] In another aspect, the invention provides a method for inhibiting activity of a 

bromodomain-containMg protein, or a mutant thereof, activity in a patient comprising the 

step of administering to said patient a compound of the invention (e.g., Formula I). 

[0008] In anMner aspect, the invention provides a method for treating a 

bromodomaio^ontaining protein-mediated disorder in a patient in need thereof, comprising 

the step o^aministering to said patient a compound of the invention (e.g., Formula I). 

[0009] / Provided compounds, and pharmaceutical^ acceptable compositions thereof, are 

usefip for treating a variety of diseases, disorders or conditions associated with abnormal 
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cellular responses triggered by events mediated by bromodomain-containing proteins. Such 

diseases, disorders, or conditions include those described herein. . 

[0010] Provided compounds are also useful for the study of bromodomain-containing M 

proteins in biological and pathological phenomena, the study of intracellular signal X 

transduction pathways mediated by bromodomain-containing proteins, and the comj^ffative 

evaluation of new inhibitors of bromodomain-containing proteins. J 
DETAILED DESCRIPTION / 

Compounds and Definitions f 
[0011] Definitions of specific functional groups and chemical terms^fe described in 

more detail below. For puiposes of this invention, the chemical elemMits are identified in 

accordance with the Periodic Table of the Elements, CAS version[Mlandbook of Chemistry 

and Physics, 75th Ed., inside cover, and specific functional groups are generally defined as 

described therein. Additionally, general principles of organpchemistry, as well as specific 

functional moieties and reactivity, are described in Orgamc Chemistry, Thomas Sorrell, 

University Science Books, Sausalito, 1999; Smith an&March March's Advanced Organic 
Chemistry, 5th Edition, John Wiley & Sons, Tnc., York, 2001; Larock, Comprehensive 
Organic Transformations, VCH Publishers, InyNew York, 1989; Carruthers, Some Modem 
Methods of Organic Synthesis, 3rd Edition, C*nbridge University Press, Cambridge, 1987; 

the entire contents of each of which are in^rporated herein by reference. 

[0012] Unless otherwise stated, stratures depicted herein are also meant to include all 

isomeric (e.g., enantiomeric, diasterameric, and geometric (or conformational)) forms of the 

structure; for example, the R anc^5 configurations for each asymmetric center, Z and E 

double bond isomers, and Z ajfi E conformational isomers. Therefore, single stereochemical 

isomers as well as enantiomeric, diastereomeric, and geometric (or conformational) mixtures 

of the present compound are within the scope of the invention. Unless otherwise stated, all 

tautomeric forms of jpe compounds of the invention are within the scope of the invention. 

Additionally, unljps otherwise stated, structures depicted herein are also meant to include 

compounds thafcdiffer only in the presence of one or more isotopically enriched atoms. For 

example, compounds having the present structures including the replacement of hydrogen by 

deuteriuiff or tritium, or the replacement of a carbon by a 13C- or 14C-enriched carbon are 

withyrthe scope of this invention. Such compounds are useful, for example, as analytical 
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tools, as probes in biological assays, or as therapeutic agents in accordance with the present 

invention. A 
[0013] Where a particular enantiomer is preferred, it may, in some embodiments be j 
provided substantially free of the corresponding enantiomer, and may also be referred ta^s 

"optically enriched." "Optically-enriched," as used herein, means that the compounds made 

up of a significantly greater proportion of one enantiomer. In certain embodiment the 

compound is made up of at least about 90% by weight of a preferred enantiomif. In other 

embodiments the compound is made up of at least about 95%, 98%, or 99^py weight of a 

preferred enantiomer. Preferred enantiomers may be isolated from raceopc mixtures by any 

method known to those skilled in the art, including chiral high pressure liquid 

chromatography (HPLC) and the formation and crystallization of offiral salts or prepared by 

asymmetric syntheses. See, for example, Jacques et al., Enantimners, Racemates and 
Resolutions (Wiley Interscience, New York, 1981); Wilen, Tetrahedron 33:2725 

(1977); Eliel, E.L. Stereochemistry of Carbon Co/wporwd^McGraw-Hill, NY, 1962); Wilen, 

S.H. Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of 

Notre Dame Press, Notre Dame, IN 1972). f 

[0014] The synthesized compounds can be ^arated from a reaction mixture and further 

purified by a method such as column chromatography, high pressure liquid chromatography, 

or recrystallization. As can be appreciatedroy the skilled artisan, further methods of 

synthesizing the compounds of the forafmlae herein will be evident to those of ordinary skill 

in the art. Additionally, the various^nthetic steps may be performed in an alternate 

sequence or order to give the depred compounds. In addition, the solvents, temperatures, 

reaction durations, etc. delineated herein are for purposes of illustration only and one of 

ordinary skill in the ait wilXecognize that variation of the reaction conditions can produce 

the desired products of me present invention. Synthetic chemistry transformations and 

protecting group medfodologies (protection and deprotection) useful in synthesizing the 

compounds described herein are known in the art and include, for example, those such as 

described in R^arock, Comprehensive Organic Transformations. VCH Publishers (1989); 

T.W. Greeip and P.G.M. Wuts, Protective Groups in Organic Synthesis. 2d. Ed., John Wiley 

and Son^l991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis. 

JohnJ^iley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic 

Sythesis. John Wiley and Sons (1995), and subsequent editions thereof. 
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[0015] The compounds of this invention may be modified by appending various 

functionalities via any synthetic means delineated herein to enhance selective biological . 

properties. Such modifications are known in the art and include those which increase f 

biological penetration into a given biological system (e.g., blood, lymphatic system, cental 

nervous system), increase oral availability, increase solubility to allow administratioj/Dy 

injection, alter metabolism and alter rate of excretion. f 

[0016] The recitation of a listing of chemical groups in any definition of aj^riable herein 

includes definitions of that variable as any single group or combination of jVced groups. The 

recitation of an embodiment for a variable herein includes that embodim^t as any single 

embodiment or in combination with any other embodiments or portiira thereof. The 

recitation of an embodiment herein includes that embodiment as aisingle embodiment or in 

combination with any other embodiments or portions thereof. £ 
[0017] The number of carbon atoms in a hydrocarbyl suKtituent can be indicated by the 

prefix "Cx-Cy," where x is the minimum and y is the madmum number of carbon atoms in 

the substituent. w 
[0018] The prefix "halo" indicates that the subs/tuent to which the prefix is attached is 

substituted with one or more independently seleMed halogen radicals. For example, 

"haloalkyl" means an alkyl substituent wherdfi at least one hydrogen radical is replaced with 

a halogen radical. f 
[0019] If a linking element in a derated structure is "absent", then the left element in the 

depicted structure is directly linked Jo the right element in the depicted structure. For 

example, if a chemical structure m>depicted as X-L-Y wherein L is absent, then the chemical 

structure is X-Y. f 

[0020] The term "heteupatom" means one or more of oxygen, sulfur, nitrogen, 

phosphorus, or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or 

silicon; the quaternirai form of any basic nitrogen or; a substitutable nitrogen of a 

heterocyclic ringJror example N (as in 3>4-dihydro-2//-pyrrolyl), NH (as in pyrrolidinyl) or 

NR+ (as in N-spostituted pyrrolidinyl)). 

[0021] Vs used herein a "direct bond" or "covalent bond" refers to a single, double or 

triple b^Ri. In certain embodiments, a "direct bond" or "covalent bond" refers to a single 

bondx 
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[0022] The terms "halo" and "halogen" as used herein refer to an atom selected from 

fluorine (fluoro, -F), chlorine (chloro, -CI), bromine (bromo, -Br), and iodine (iodo, -I). 

[0023] The term "aliphatic" or "aliphatic group", as used herein, denotes a hydrocarbop 

moiety that may be straight-chain (i.e., unbranched), branched, or cyclic (including fus^f 

bridging, and spiro-fused polycyclic) and may be completely saturated or may conta^one or 

more units of unsaturation, but which is not aromatic. Unless otherwise specifiec^iliphatic 

groups contain 1-6 cai-bon atoms. In some embodiments, aliphatic groups conwin 1-4 cai-bon 

atoms, and in yet other embodiments aliphatic groups contain 1-3 carbon atrfns. Aliphatic 

groups include, but are not limited to, alkyl, alkenyl, alkynyl, carbocycl^Suitable aliphatic 

groups include, but are not limited to, linear or branched, alkyl, alkenX, and alkynyl groups, 

and hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl^ (cycloalkyl)alkenyl. 

[0024] The term "unsaturated", as used herein, means that^noiety has one or more units 

of unsaturation. M 
[0025] The terms "cycloaliphatic", "carbocycle", "caMBocyclyl", "carbocyclo", or 

"carbocyclic", used alone or as part of a larger moiet\^Fefer to a saturated or partially 

unsaturated cyclic aliphatic monocyclic orbicyclicXng systems, as described herein, having 

from 3 to 18 carbon ring atoms, wherein the aliojfatic ring system is optionally substituted as 

defined above and described herein. Cycloaliphatic groups include, without limitation, 

cyclopropyl, cyclobutyl, cyclopentyl, cycl^ientenyl, cyclohexyl, cyclohexenyl, cycloheptyl, 

cycloheptenyl, cyclooctyl, cycloocten^fand cyclooctadienyl. In some embodiments, the 

cycloalkyl has 3-6 carbons. The terms "cycloaliphatic", "carbocycle", "carbocyclyl", 

"carbocyclo", or "carbocyclic" akro include aliphatic rings that are fused to one or more 

aromatic or nonaromatic ringjrsuch as decahydronaphthyl, tetrahydronaphthyl, decalin, or 

bicyclo[2.2.2]octane, wherrthe radical or point of attachment is on an aliphatic ring. 

[0026] As used heij/fi, the term "cycloalkylene" refers to a bivalent cycloalkyl group. In 

certain embodiment^ cycloalkylene group is a 1,1-cycloalkylene group (i.e., a spiro-fused 

cycloalkyle^ group is a 1,2-cycloalkylene group or a 1,3-cycloalkylene group. Exemplary 

ring). Exemplify 1,1-cycloalkylene groups include . In other embodiments, a 

Page 8 of 205 



WO 2012/075383 PCT/US2011/063046 

[0027] The term "alkyl" as used herein, refers to a saturated, straight- or branched-chain 

hydrocarbon radical typically containing from 1 to 20 carbon atoms. For example. "Cj-Cg > 

alkyl" contains from one to eight carbon atoms. Examples of alkyl radicals include, but argf 

not limited to, methyl, ethyl, propyl, isopropyl, w-butyl, te/7-butyl, neopentyl, n-hexyl, hflptyl, 

octyl radicals and the like. f 
[0028] The term "alkenyl" as used herein, denotes a straight- or branched-ch^ln 

hydrocarbon radical containing one or more double bonds and typically from 2^o 20 carbon 

atoms. For example, "C2-C8 alkenyl" contains from two to eight carbon a topis. Alkenyl 

groups include, but are not limited to, for example, ethenyl, propenyl, bu^nyl, 

l-methyl-2-buten-l-yl, heptenyl, octenyl and the like. M 

[0029] The term "alkynyl" as used herein, denotes a straight-ofbranched-chain 

hydrocarbon radical containing one 01* more triple bonds and locally from 2 to 20 carbon 

atoms. For example, "C2-C8 alkynyl" contains from two to dlght carbon atoms. 
Representative alkynyl groups include, but are not limitedrto, for example, ethynyl, 

1-propynyl, 1-butynyl, heptynyl, octynyl and the like./ 
[0030] The term "aryl" used alone or as pait oy larger moiety as in "aralkyl", 

"aralkoxy", or "aryloxyalkyl", refers to monoc^ic, bicyclic, and tricyclic ring systems 

having a total of five to 15 ring members, wyrein at least one ring in the system is aromatic 

and wherein each ring in the system contains three to seven ring members. The term "aryl" 

may be used interchangeably with the^m "aryl ring". In certain embodiments of the 

present invention, "aryl" refers to ajfeomatic ring system which includes, but not limited to, 

phenyl, biphenyl, naphthyl, anthmcyl and the like, which may bear one or more substituents. 

The term "aralkyl" or "arylalkyi" refers to an alkyl residue attached to an aryl ring. 

Examples of aralkyl includff but are not limited to, benzyl, phenethyl and the like. Also 

included within the scorfe of the term aryl", as it is used herein, is a group in which an 

aromatic ring is fusepto one or more non-aromatic rings, such as indanyl, phthalimidyl, 

naphthimidyl, phflnanthridinyl, 01* tetrahydronaphthyl, and the like. 

[0031] Thjflerms "heteroaryl" and "heteroar-", used alone or as part of a larger moiety, 

e.g., "heteijfCralkyl", or "heteroaralkoxy", refer to groups having 5 to 18 ring atoms, 

preferably 5, 6, or 9 ring atoms; having 6, 10, or 14 n electrons shared in a cyclic array; and 

having, in addition to carbon atoms, from one to five heteroatoms. The term "heteroatom" 

incudes but is not limited to nitrogen, oxygen, or sulfur, and includes any oxidized form of 
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nitrogen or sulfur, and any quatemized form of a basic nitrogen. A heteroaryl may be a 

single ring, or two or more fused rings. Heteroaryl groups include, without limitation, A 

thienyl, furanyl, pyirolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,^ 

oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl. pyridyl, pyridazinyl, pyrimidinyl, pyraMnyl, 

indolizinyl, purinyl, naphthyridinyl, and pteridinyl. The terms "heteroaryl" and "hetdfoar-", 

as used herein, also include groups in which a heteroaromatic ring is fused to one^r more 

aryl, cycloaliphatic, or heterocyclyl rings, where the radical or point of attachment is on the 

heteroaromatic ring. Nonlimiting examples include indolyl, isoindolyl, be^rothienyl, 

benzofuranyl, dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazolyLjfuinolyl, 

isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 4tf-jpinolizinyl, carbazolyl, 

acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydroqu^olinyl, 

tetrahydroisoquinolinyl, and pyrido[2,3-b]-l,4-oxazin-3(4H)-ofle. A heteroaryl group may be 

mono- or bicyclic. The term "heteroaryl" may be used interchangeably with the terms 
"heteroaryl ring", "heteroaryl group", or "heteroaromatidjfany of which terms include rings 

that are optionally substituted. The term "heteroaralk/ refers to an alkyl group substituted 

by a heteroaryl, wherein the alkyl and heteroaryl porions independently are optionally 

substituted. Examples include, but are not limitm to, pyridinylmethyl, pyrimidinylethyl and 
the like. f 

[0032] As used herein, the terms "hetj^cycle", "heterocyclyl", "heterocyclic radical", 
and "heterocyclic ring" are used interchangeably and refer to a stable 3- to 7-membered 

monocyclic or 7-10-membered bicy^ic heterocyclic moiety that is either saturated or 

partially unsaturated, and havine^n addition to carbon atoms, one or more, preferably one to 

four, heteroatoms. as defined^ove. When used in reference to a ring atom of a heterocycle, 

the term "nitrogen11 includdfa substituted nitrogen. As an example, in a saturated or partially 

unsaturated ring having^-3 heteroatoms selected from oxygen, sulfur or nitrogen, the 

nitrogen may be N (aff.in 3,4-dihydro-2//-pyrrolyl), NH (as in pyrrolidinyl), or +NR (as in 

^/-substituted pyijplidinyl). Representative heterocycloalkyl groups include, but are not 

limited to, [l,^6ioxolane, pyrrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, 

imidazolidij^l, piperidinyl, piperazinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 

thiazolitfnyl, isothiazolidinyl, and tetrahydrofuryl and the like. 

[0033f A heterocyclic ring can be attached to its pendant group at any heteroatom or 

cakoon atom that results in a stable structure and any of the ring atoms can be optionally 
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substituted. Examples of such saturated or partially unsaturated heterocyclic radicals include, 

without limitation, tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, pyrrolidonyl, j 

piperidinyl, pyrrolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinylX 

oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl, diazepinyl, oxazepinyl, thiazepinyl, f 

morpholinyl, and quinuclidinyl. The terms "heterocycle", "heterocyclyl", "heterocwfryl 

ring", "heterocyclic group", "heterocyclic moiety", and "heterocyclic radical", aroused 

interchangeably herein, and also include groups in which a heterocyclyl ring iyused to one 

or more aryl, heteroaryl, or cycloaliphatic rings, such as indolinyl, 3//-indowl, chromanyl, 

phenanthridinyl, 2-azabicyclo[2.2.1]heptanyl, octahydroindolyl, or tetrajwdroquinolinyl, 

where the radical or point of attachment is on the heterocyclyl ring. Jrheterocyclyl group 

may be mono- or bicyclic. The term "heterocyclylalkyl" refers toym alkyl group substituted 

by a heterocyclyl, wherein the alkyl and heterocyclyl portions jj^ependently are optionally 
substituted. £ 

[0034] As used herein, the term "partially unsaturatedr refers to a ring moiety that 

includes at least one double or triple bond between riiw;atoms but is not aromatic. The term 

"partially unsaturated" is intended to encompass riulfs having multiple sites of unsaturation, 

but is not intended to include aryl or heteroaryl ipoieties, as herein defined. 

[0035] The term "bivalent hydrocarbon" Jefers to a bivalent saturated or unsaturated 

hydrocarbon group. Such bivalent hydroyrbon groups include alkylene, alkenylene, and 
alkynylene groups. f 

[0036] The term "alkylene" refjare to a divalent group derived from a straight or branched 

saturated hydrocarbyl chain typically containing from 1 to 20 carbon atoms, more typically 

from 1 to 8 carbon atoms. Examples of an "alkylene" include a polymethylene group, i.e., 

-(CH2)n-> wherein n is a pMtive integer, preferably from 1 to 6, from 1 to 4, from 1 to 3, 

from 1 to 2, or from 2 xsp>\ or -CH2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, and 

-CH2CH(CH3)CH2-^& substituted alkylene chain is a polymethylene group in which one or 

more methylene hydrogen atoms are replaced with a substituent. Suitable substituents 

include those described below for a substituted aliphatic group. 

[0037] 2rae term "alkenylene" refers to a divalent unsaturated hydrocarbyl group which 

may be Mnear or branched and which has at least one carbon-carbon double bond. An 

alkenXene group typically contains 2 to 20 carbon atoms, more typically from 2 to 8 carbon 

atofts. Non-limiting examples of alkenylene groups include -C(H)=C(H)-, 
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-C(H)=C(H)-CH2-, -C(H)=C(H)-CH2-CHr, -CH2-C(H)=C(H)-CH2-, -C(H)=C(H)-CH(CH3)-, 

and-CHrC(H)=C(H)-CH(CH2CH3)-. . 

[0038] The term "alkynylene" refers to a divalent unsaturated hydrocarbon group whidf 

may be linear or branched and which has at least one carbon-carbon triple bond. / 
Representative alkynylene groups include, by way of example, -C=C-, -C=C-CH2-, w 
-C=C-CH2-CH2-, -CH2-C=C-CHr, -OC-CH(CH3)-, and -CH2-CC-CH(CH2O^T 

[0039] As described herein, compounds of the invention may contain "opttfnally 

substituted" moieties. In general, the term "substituted", whether precededjty the term 

"optionally" or not, means that one or more hydrogens of the designatedinoiety are replaced 

with a suitable substituent. Unless otherwise indicated, an "optionall^ubstituted" group 

may have a suitable substituent at each substitutable position of thg^roup, and when more 

than one position in any given structure may be substituted witlroiore than one substituent 

selected from a specified group, the substituent may be eithythe same or different at each 

position. Combinations of substituents envisioned undei^lnis invention are preferably those 

that result in the formation of stable or chemically feas^le compounds. The term "stable", as 

used herein, refers to compounds that are not substantially altered when subjected to 

conditions to allow for their production, detecti^ and, in certain embodiments, their 

recovery, purification, and use for one or mojp of the purposes disclosed herein. 

[0040] The terms "optionally substitut^a", "optionally substituted alkyl," "optionally 
substituted alkenyl," "optionally substiMted alkynyl", "optionally substituted carbocyclic," 
"optionally substituted aryl"," optionally substituted heteroaryl," "optionally substituted 

heterocyclic," and any other optimally substituted group as used herein, refer to groups that 

are substituted or unsubstitut^rby independent replacement of one, two, or three or more of 

the hydrogen atoms therewwith substituents including, but not limited to: 

-F, -CI, -Br, I,/ 
-OH, protectee hydroxy, alkoxy, oxo, thiooxo, 

-NO2, -CNTCF3, N3, 
-NH2, j^tected amino, -NH-alkyl, -NH-alkenyl, -NH-alkynyl, -NH-cycloalkyl, 

-NH-aryl, -wn -heteroaryl, -NH -heterocyclic, -dialkylamino, -diarylamino, 

-diheteroprylamino, 

f-O- alkyl, -O- alkenyl, -O- alkynyl, -O- cycloalkyl, -O-aryl, -O-heteroaryl, 

-(^heterocyclic, 
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-C(O)- alkyl, -C(O)- alkenyl, -C(O)- alkynyl, -C(0)- cycloalkyl, -C(0)-aryl5 

-C(0)-heteroaryl, -C(0)-heterocycloalkyl, , 

-CONH2, -CONH- alkyl, -CONH- alkenyl, -CONH-alkynyl, -CONH- cycloalkyl, / 
-CONH-aryl, -CONH-heteroaryl, -CONH-heterocycloalkyl, f 

-0C02-alkyl, -0C02-alkenyl, -OCO^-alkynyl, -OC02-cycloalkyl, -0C02-ar^r 

-OCOi-heteroaryl, -OC02-heterocycloalkyl, -OCONH2, -OCONH-alkyl, -OCONI^alkenyl, 

-OCONH-alkynyl, -OCONH-cycloalkyl, -OCONH-aryl, -OCONH-heteroaryl^r 

-OCONH-heterocycloalkyl, j 
-NHC(0)-alkyl, -NHC(0)-alkenyl, -NHC(O)- alkynyl, -NHC(0^ycloalkyl, 

-NHC(0)-aryl, -NHC(0)-heteroaryl, -NHC(0)-heterocycloalkyl, -NHfcC^-alkyl, 

-NHC02-alkenyl, -NHCO2- alkynyl, -NHCO2 -cycloalkyl, -NHCG^aryl, 

-NHC02-heteroaryl, -NHCO.-heterocycloalkyl, -NHC(0)NH2yNHC(0)NH-alkyl, 

-NHC(0)NH-alkenyl, -NHC(0)NH-alkenyl, -NHC(0)NH-^loalkyl, -NHC(0)NH-aryl, 

-NHC(0)NH-heteroaryl,-NHC(0)NH-heterocycIoalkyljrfHC(S)NH2, -NHC(S)NH-alkyl, 

-NHC(S)NH-alkenyl, -NHC(S)NH- alkynyl, -NHC(SyH-cycloalkyl, -NHC(S)NH-aryl, 

-NHC(S)NH-heteroaryl, -NHC(S)NH-heterocycloaJ|Kyl, -NHC(NH)NH2, 

-NHC(NH)NH-alkyl, -NHC(NH)NH-alkenyl,^HC(NH)NH-alkenyl, 

-NHC(NH)NH-cycloalkyl,-NHC(NH)NH-a^-NHC(NH)NH-heteroaryl, 

-NHC(NH)NH-heterocycloalkyl, -NHC(MR)-alkyl, -NHC(NH)-alkenyl, -NHC(NH)-alkenyl, 

-NHC(NH)-cycloalkyl,-NHC(NH)-aryTNHC(NH)-heteroaryl, 

-NHC(NH)-heterocycloalkyl, 

-C(NH)NH-alkyl, -C(NH^H-alkenyl, -C(NH)NH-alkynyl, -C(NH)NH-cycloalkyl, 

-C(NH)NH-aryl, -C(NH)NHyeteroaryl, -C(NH)NH-heterocycloalkyl, 

-S(0)-alkyl, -S(0)^^enyl, -S(0)-alkynyl, -S(0)-cycloalkyl, -S(0)-aryl, 

-S(0)-heteroaryl, -S(0^teterocycloalkyl -SO2NH2, -S02NH-alkyl, -SOoNH-alkenyl, 

-S02NH-alkynyl, -Sfl^NH-cycloalkyl, -S02NH-aryl, -S02NH-heteroaryl, 

-SOsNH-heteroc^po alkyl, 

-NHSo/alkyl, -NHS02-alkenyl, -NHS02-alkynyl, -NHS02-cycloalkyl, -NHS02-aryl, 

-NHSCVh^lCToaryl, -NHSO^-heterocycloalkyl, -CH2NH2, -CH2SO2CH3, 

^kyl, -alkenyl, -alkynyl, -aryl, -arylalkyl, -heteroaryl, -heteroarylalkyl, 

-hetejfcycloalkyl, -cycloalkyl. -caibocyciic, -heterocyclic, polyalkoxyalkyl, polyalkoxy, 
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-methoxymethoxy, -methoxyethoxy, -SH, -S-alkyl, -S-alkenyl, -S-alkynyl, -S-cycloalkyl, 

-S-aryl, -S-heteroaryl, -S-heterocycloalkyl, or methylthiomethyl. 

[0041] In certain embodiments, suitable monovalent substituents on a substitutable 

carbon atom of an "optionally substituted" group are independently halogen; -(CH2} 

-(CH2)O^OR°; -O-(CH2)0^C(O)ORO; -(CH2)0-4CH(OR°)2; -(CH2)O-4SR0; -(CH2)0JPh^hich 

may be substituted with R°; -(CH2)o-40(CH2)o-iPh which may be substituted wit! 

-CH=CHPh, which may be substituted with R°; -N02; -CN; -N3; -(CH2)o^N(I 

-(CH2)o^N(R°)C(0)R°; -N(R°)C(S)R°; -(CH2)0-4N(Ro)C(O)NR°2; -N(R£ 

"(CH2)O^N(R°)C(0)OR°; -N(R°)N(R°)C(0)R°; -N(R°)N(R°)C(0)NR°-

-N(R°)N(R°)C(0)0Ro; -(CH2)0-4C(O)R°; -C(S)R°; -(CH2)O-4C(O)O0r-(CH2)0^C(O)SR°; 

-(CH2)0-4C(O)OSiRo3; -(CH2)c^0C(0)Ro; -OC(O)(CH2)0^SR-, 

-(CH2)o-4SC(0)R°; -(CH2)O^C(0)NR°2; -C(S)NR°2; -C(S)SRV-SC(S)SR0, 

-(CH2)O-40C(0)NR°2; -C(0)N(0R°)R°; -C(0)C(0)R°; ~C(/)CH2C(0)R°; -C(NOR°)R°; 

-(CH2)O-4SSR°; -(CH2)O-4S(0)2R°; -(CH2)0^S(O)2ORO;yCH2)0^OS(O)2R°; -S(0)2NR°2; 

-(CH2)O-4S(0)R°; -N(R°)S(0)2NR°2; -N(R°)S(0)2R^N(0R°)R°; -C(NH)NR°2; -P(0)2R°; 

-P(0)RO2; -0P(0)R°2; -0P(0)(0R°)2; -SiR°3; -{<£ straight or branched alkylene)0-N(R°)2; 

or -(CM straight or branched alkylene)C(0)Q^(R°)2, wherein each R° may be substituted as 

defined below and is independently hydrogen, Ci-e aliphatic, -CH2Ph, -0(CH2)o-iPh, or a 

5-6-membered saturated, partially unsawrated, or aryl ring having 0-4 heteroatoms 

independently selected from nitrogeflfoxygen, or sulfur, or, notwithstanding the definition 

above, two independent occurren^s of R°, taken together with their intervening atom(s), 

form a 3-12-membered satura^ra, partially unsaturated, or aryl mono- or bicyclic ring having 

0-4 heteroatoms independ^ply selected from nitrogen, oxygen, or sulfur, which may be 

substituted as defined Djirow. 

[0042] Suitable jjronovalent substituents on R° (or the ring formed by taking two 

independent occurences of R° together with their intervening atoms), are independently 

halogen, -(CI^R', -(haloR*), -(CH2)0-2OH, -(CH2)0.2OR*, -(CH2)0.2CH(OR')2; 

-0(haloR#^N, -N3, -(CH2)0.2C(O)R#, -(CH2)D.2C(0)0H, -(CH2)0.2C(O)OR#, -(CH2)0-2SR', 

-(CH2)OJKH, -(CH2)O-2NH2, -(CH2)O-2NHR#, -(CH2)0-2NR*2: -N02I -SiR#3, -OSiR*3, 

>R* -(C i-4 straight or branched alkylene)C(0)0R*, or -SSR* wherein each R* is 

ui^&bstituted 01* where preceded by "halo" is substituted only with one or more halogens, and 
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is independently selected from CM aliphatic, -CH2PI1, -0(CH2)o-iPh, or a 5-6-membered 

saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms independently selected j 
from nitrogen, oxygen, or sulfur. Suitable divalent substituents on a saturated carbon atonyof 

R° include =0 and =S. f 

[0043] Suitable divalent substituents on a saturated carbon atom of an "optional]/ 

substituted" group include the following: =0, =S, =NNR%» =NNHC(0)R*, =NNI$0)0R\ 

=NNHS(0)2R*, =NR*, =NOR*, -0(C(R%))2.30-, or -S(C(R*2))2-3S-, wherein eJh 
independent occurrence of R* is selected from hydrogen, C\.o aliphatic whiafi may be 

substituted as defined below, or an unsubstituted 5-6-membered saturat^f partially 

unsaturated, or aryl ring having 0-4 heteroatoms independently select^ from nitrogen, 

oxygen, or sulfur. Suitable divalent substituents that are bound toVicinal substitutable 

carbons of an "optionally substituted" group include: -0(CR*2)/0-, wherein each 

independent occurrence of R* is selected from hydrogen, Ci£aliphatic which may be 

substituted as defined below, or an unsubstituted 5-6-meMDered saturated, partially 

unsaturated, or aryl ring having 0-4 heteroatoms independently selected from nitrogen, 

oxygen, or sulfur. f 
[0044] Suitable substituents on the aliphati^group of R* include halogen, -R*, -(haloR*), 

-OH, -OR*, -O(haloR'), -CN, -C(0)0H, -CC^)OR*, -NH2, -NHR*, -NR#2, or -N02, wherein 

each R* is unsubstituted or where precedjfa by "halo" is substituted only with one or more 

halogens, and is independently CM ali/atic, -CH2Ph, -0(CH2)o-iPh, or a 5-6-membered 

saturated, partially unsaturated, or^l ring having 0-4 heteroatoms independently selected 

from nitrogen, oxygen, or sulfui/ 

[0045] Suitable substituej*s on a substitutable nitrogen of an "optionally substituted" 

group include -Rf, -NRt2yC(0)Rt, -C{0)0R\ -C(0)C(0)Rf, -C(0)CH2C(0)Rt, -S(0)2R\ 

-S(0)2NRf2, -C(S)NR^C(NH)NRf2, 01* -N(R'r)S(0)2Rt; wherein each R1" is independently 

hydrogen, C1-6 aliphmic which may be substituted as defined below, unsubstituted -OPh, or 

an unsubstituted iFo-membered saturated, partially unsaturated, or aryl ring having 0-4 

heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the 

definition ^Fove, two independent occurrences of Rf, taken together with their intervening 

atom(s) Jorm an unsubstituted 3-12-membered saturated, partially unsaturated, or aryl mono-

or bijlyclic ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or 

SMiir. 
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[0046] Suitable substituents on the aliphatic group of R1 are independently halogen, -R*, 

-(haloR*), -OH, -OR*, -0(haloR*), -CN, -C(0)0H, -C(0)0R*, -NH2, -NHR*, -NRV, or 

-N02, wherein each R* is unsubstituted or where preceded by "halo" is substituted only wi/ 

one or more halogens, and is independently Ci-4aliphatic, -CHiPh, -0(CH2)o-iPh, or a f 
5-6-membered saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms f 

independently selected from nitrogen, oxygen, or sulfur. M 

[0047] As used herein, the term "suitable amino protecting group," includapthose 

described in detail in Protecting Groups in Organic Synthesis, T. W. Greenland P. G. M. 
Wuts, 3rd edition, John Wiley & Sons, 1999. J 

[0048] Suitable amino-protecting groups include methyl carbamate, ethyl carbamate, 

9-fluorenylmethyl carbamate (Fmoc), 9-(2-sulfo)fhiorenylmethyl oprbamate, 

9-(2,7-dibromo)fluorenylmethyl carbamate, M 
257-di-r-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothiox^^iyl)]methyl carbamate 

(DBD-Tmoc), 4-methoxyphenacyl carbamate (Phenoc), 3jP,2-trichloroethyl carbamate 

(Troc), 2-trimethylsilylethyl carbamate (Teoc), 2-phenflethyl carbamate (hZ), 

l-(l-adamantyl)-l-methylethyl carbamate (Adpoc)/,l-dimethyl-2-haloethyl carbamate, 

l,l-dimethyl-2,2-dibromoethyl carbamate (DB^roOC), l,l-dimethyl-2,2,2-trichloroethyl 
carbamate (TCBOC), l-methyl-l-(4-biphenwl)ethyl carbamate (Bpoc), 

l-(3,5-di-/-butylphenyl)-l-methylethyl caupamate (f-Bumeoc), 2-(2'- and 4'-pyridyl)ethyl 

carbamate (Pyoc), 2-(N>N-dicyclohex)yarboxamido)ethy] carbamate, /-butyl carbamate 

(BOC), 1-adamantyl carbamate (Ad/), vinyl carbamate (Voc), allyl carbamate (Alloc), 

1-isopropylallyl carbamate (Ipao/, cinnamyl carbamate (Coc), 4-nitrocinnamyl carbamate 

(Noc), 8-quinolyl carbamate, JThydroxypiperidinyl carbamate, alkyldithio carbamate, benzyl 

carbamate (Cbz), /?-methojfybenzyl carbamate (Moz), p-nitrobenzyl carbamate, 

p-bromobenzyl carbamate, p-chlorobenzyl carbamate, 2,4-dichlorobenzyl carbamate, 

4-methylsulfinylben/l cai'bamate (Msz), 9-anthrylmethyl carbamate, diphenylmethyl 

carbamate, 2-met/lthioethyl cai'bamate, 2-methylsulfonylethyl carbamate, 

2-(p-toluenesuJfonyl)ethyl carbamate, [2-(l,3-dithianyl)]methyl carbamate (Dmoc), 

4-methylth^henyl carbamate (Mtpc), 2,4-dimethylthiophenyl carbamate (Bmpc), 

2-phospttonioethyl carbamate (Peoc), 2-triphenylphosphonioisopropyl carbamate (Ppoc), 

1.1 -difmethyl-2-cyanoethyl carbamate, m-chloro-p-acyloxybenzyl carbamate, 

p^ffihydroxyboryl)benzyl carbamate, 5-benzisoxazolylmethyl carbamate, 
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2-(trifluoromethyl)-6-chromonylmethyl carbamate (Tcroc), m-nitrophenyl carbamate, 

3,5-dimethoxybenzyl carbamate, o-nitrobenzyl carbamate, 3,4-dimethoxy-6-nitrobenzyl 

carbamate, phenyl(o-nitrophenyl)methyl carbamate, phenothiazinyl-(10)-carbonyl derivative, 

W-/Moluenesulfonylaminocarbonyl derivative, N'-phenylaminothiocarbonyl derivativ^r 

/-amyl carbamate, S-benzyl thiocarbamate, p-cyanobenzyl carbamate, cyclobutyl caij^mate, 

cyclohexyl carbamate, cyclopentyl carbamate, cyclopropylmethyl carbamate, £ 

p-decyloxybenzyl carbamate, 2,2-dimethoxycarbonylvinyl carbamate, £ 

<?-(MA^-dimethylcarboxamido)benzyl carbamate, £ 
l,l-dimethyl-3-(/V,/V-dimethylcarboxamido)propyl carbamate, 1,1-dimetl^lpropynyl 

carbamate, di(2-pyridyl)methyl carbamate, 2-furanylmethyl carbamat^2-iodoethyl 

carbamate, isobornyl carbamate, isobutyl carbamate, isonicotinyl rabamate, 

p-(j) '-methoxyphenylazo)benzyl carbamate, 1 -methylcyclobut^rcarbamate, 

1-methylcyclohexyl carbamate, 1 -methyl-1 -cyclopropylmetblyl carbamate, 
1-methyl-l-(3,5-dimethoxyphenyl)ethyl carbamate, l-m^lnyl-l-(p-phenylazophenyl)ethyl 

carbamate, 1-methyl-l-phenylethyl carbamate, l-methfl-l-(4-pyridyl)ethyl carbamate, 

phenyl carbamate, p-(phenylazo)benzyl carbamate^,4,6-tri-f-buty1phenyl carbamate, 

4-(trimethylammonium)benzyl carbamate, 2,4,6/rimethylbenzyl carbamate, formamide, 

acetamide, chloroacetamide, trichloroacetamyfe, trifluoroacetamide, phenylacetamide, 

3-phenylpropanamide, picolinamide, 3-p\«aylcarboxamide, N-benzoylphenylalanyl 

derivative, benzamide, p-phenylbenzaiyae, o-nitophenylacetamide, 

onitrophenoxyacetamide, acetoaceUmiide, (N '-dithiobenzyloxycarbonylamino)acetamide, 
3-(/?-hydroxyphenyl)propanamid#3-(c>-nitrophenyl)propanamide, 

2-methyl-2-(0-nitrophenoxy)re>panamide, 2-methyl-2-(o-phenylazophenoxy)propanamide, 

4-chlorobutanamide, 3-memyl-3-nitrobutanamide, onitrocinnamide, N-acetylmethionine 

derivative, <?-nitrobenz^mde, o-(benzoyloxymethyl)benzamide, 

4.5-diphenyl-3-oxaz«in-2-one, iV-phthalimide, /V-dithiasuccinimide (Dts), 

N-2,3-diphenylmj^imide, N-2,5-dimethylpyrrole, 

/V-l,l,4,4-tetraj|nethyldisilylazacyclopentane adduct (STABASE), 5-substituted 

1,3-dimethdF 1,3,5-triazacyclohexan-2-one, 5-substituted 

l,3-dib^^yl-l,3,5-triazacyclohexan-2-one, 1-substituted 3,5-dinitro-4-pyridone, 

/V-m^lnylamine, N-allylamine, Ar-[2-(trimethylsilyl)ethoxy]methylamine (SEM), 

iVJfacetoxypropylamine, N-(l-isopropyl-4-nitro-2-oxo-3-pyroolin-3-yl)amine, quaternary 
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ammonium salts, /V-benzylamine, /V-di(4-methoxyphenyl)methylamine, 

N-5-dibenzosuberylamine, N-triphenylmethylarnine (Tr), A 

N-[(4-methoxyphenyl)diphenylmethyl]amine (MMTr), N-9-phenylfluorenylamine (PhF), f 

N-2,7-dichloro-9-fluorenylmethyleneamine, N-ferrocenylmethylamino (Fcm), / 
N-2-picolylamino N'-oxide, N-lJ-dimethylthiomethyleneamine, N-benzylideneamii^ 

/V-p-methoxybenzylideneamine, /V-diphenylmethyleneamine, f 

/V-[(2-pyridyl)mesityl]methyleneamine, /y/-(/V',/V'-dimethylaminomethylene)amfme, 

/V,iV'-isopropylidenediamine, N-/?-nitrobenzylideneamine, N-salicylideneairi(ne, 

N-5-chlorosalicylideneamine, A^-(5-chloro-2-hydroxyphenyl)phenylmeth*eneamine, 

N-cyclohexylideneamine, /V-(5,5-dimethyl-3-oxo-l-cyclohexenyl)amwe, N-borane 

derivative, N-diphenylborinic acid derivative, N-[phenyl(pentacarlynylchromium- or 

tungsten)carbonyl]amine, N-copper chelate, N-zinc chelate, N-rifroamine, N-nitrosoamine, 

amine N-oxide, diphenylphosphinamide (Dpp), dimethylthi^iosphinamide (Mpt), 

diphenylthiophosphinamide (Ppt), dialkyl phosphoramid^les, dibenzyl phosphoramidate, 

diphenyl phosphoramidate, benzenesulfenamide, o-nit®benzenesulfenamide (Nps), 

2,4-dinitrobenzenesulfenamide, pentachlorobenzendfulfenamide, 

2-nitro-4-methoxybenzenesulfenamide, triphen^lmethylsulfenamide, 

3-nitropyridinesulfenamide (Npys), p-toluenafwlfonamide (Ts), benzenesulfonamide, 

2,3,6,-trimethyl-4-methoxybenzenesulfonjpiide (Mtr), 2,4,6-trimethoxybenzenesulfonamide 

(Mtb), 2,6-dimethyl-4-methoxybenzenj(Bulfonamide (Pme), 
2,3,5,6-tetramethyl-4-methoxybenzjffesulfonamide (Mte), 4-methoxybenzenesulfonamide 

(Mbs), 2,4,6-trimethylbenzenesu^namide (Mts), 

2,6-dimethoxy-4-methylbenzopesulfonamide (iMds), 

2,2,5,7,8-pentamethylchi*oj(ran-6-sulfonamide (Pmc), methanesulfonamide (Ms), 

p-trimethylsilylethanesrfonamide (SES), 9-anthracenesulfonamide, 

4-(4' ,8'-dimethoxynjphthylmethyl)benzenesulfonamide (DNMBS), benzylsulfonamide, 

trifluoromethylsuJ^namide, and phenacylsulfonamide. 

[0049] Asj^ed herein, the term "inhibitor" is defined as a compound that binds to and /or 

inhibits theiorget bromodomain-containing protein (such as a BET protein, e.g., BRD2, 

BRD3, B(RD4, and/or BRDT) with measurable affinity. In certain embodiments, an inhibitor 

has a&Cso and/or binding constant of less about 50 |iM, less than about 1 \xM, less than 

amit 500 nM, less than about 100 nM, or less than about 10 nM. 
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[0050] The terms "measurable affinity" and "measurably inhibit," as used herein, means 

a measurable change in activity of at least one bromodomain-containing protein between a . 

sample comprising a provided compound, or composition thereof, and at least one histone f 

methyltransferase, and an equivalent sample comprising at least one f 
bromodomain-containing protein, in the absence of said compound, or composition thereof. 

[0051] The term "subject" as used herein refers to a mammal. A subject therrare refers 

to, for example, dogs, cats, horses, cows, pigs, guinea pigs, and the like. Prefembly the 

subject is a human. When the subject is a human, the subject may be eitheiyTpatient or a 

healthy human. f 
[0052] As used herein, the term "pharmaceutically acceptable saltifrefers to those salts of 

the compounds formed by the process of the present invention whi^n are, within the scope of 

sound medical judgment, suitable for use in contact with the tisjfnes of humans and lower 

animals without undue toxicity, irritation, allergic response ua the like, and are 

commensurate with a reasonable benefit/risk ratio. Pharnnceutically acceptable salts are well 

known in the art. For example, S. M. Berge, et al. describes pharmaceutically acceptable 
salts in detail in J. Pharmaceutical Sciences, 66: l-yf(1977). The salts can be prepared in 

situ during the final isolation and purification ofrme compounds of the invention, or 

separately by reacting the free base function^ith a suitable organic acid. Examples of 

pharmaceutically acceptable salts includeJBut are not limited to, nontoxic acid addition salts, 

or salts of an amino group formed with^iorganic acids such as hydrochloric acid, 

hydrobromic acid, phosphoric acid, jwlfuric acid and perchloric acid or with organic acids 

such as acetic acid, maleic acid, ttftaric acid, citric acid, succinic acid or malonic acid or by 

using other methods used in th|c art such as ion exchange. Other pharmaceutically acceptable 

salts include, but are not lij*ited to, adipate, alginate, ascorbate, aspartate, benzenesulfonate, 

benzoate, bisulfate, borafre, butyrate, camphorate, camphorsulfonate, citrate, 

cyclopentanepropioi^ne, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate, 

glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, 

hydroiodide, 2#ydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, 

maleate, neonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, 

oxalate,j^lmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, 

pivalare, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, /?-toluenesulfonate, 

unirecanoate, valerate salts, and the like. Representative alkali or alkaline earth metal salts 
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include sodium, lithium, potassium, calcium, or magnesium salts, and the like. Further 

pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium, 

quaternary ammonium, and amine cations formed using counterions such as halide, j 

hydroxide, carboxylate, sulfate, phosphate, nitrate, alkyl having from 1 to 6 carbon atonaC 

sulfonate and aryl sulfonate. M 

[0053] As used herein, the term "pharmaceutically acceptable ester" refers to jffiers of the 

compounds formed by the process of the present invention which hydrolyze inMxvo and 

include those that break down readily in the human body to leave the parenUcompound or a 

salt thereof. Suitable ester groups include, for example, those derived fijfm pharmaceutically 

acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic,^cloalkanoic and 

alkanedioic acids, in which each alkyl or alkenyl moiety advantagapusly has not more than 6 

carbon atoms. Examples of particular esters include, but are ntfflimited to, formates, 

acetates, propionates, butyrates, acrylates and ethylsuccinat^^ 
[0054] The term "pharmaceutically acceptable prodrugs" as used herein refers to those 

prodrugs of the compounds formed by the process of re present invention which are, within 

the scope of sound medical judgment, suitable for iWre in contact with the tissues of humans 

and lower animals with undue toxicity, irritatioraillergic response, and the like, 

commensurate with a reasonable benefit/riskJotio, and effective for their intended use, as 

well as the zwitterionic forms, where pos^ole, of the compounds of the present invention. 

"Prodrug", as used herein means a comiround which is convertible in vivo by metabolic 

means (e.g. by hydrolysis) to affordVny compound delineated by the formulae of the instant 

invention. Various forms of prodmigs are known in the art, for example, as discussed in 

Bundgaard, (ed.), Design of Hodrugs, Elsevier (1985); Widder, et al. (ed.), Methods in 

Enzymology, vol. 4, Acadjpiic Press (1985); Krogsgaard-Larsen, et al., (ed). "Design and 

Application of ProdrugspTextbook of Ding Design and Development, Chapter 5,113-191 

(1991); Bundgaard, j|nil., Journal of Drug Deliver Reviews, 8:1-38(1992); Bundgaard, J. of 

Pharmaceutical Sciences, 77:285 et seq. (1988); Higuchi and Stella (eds.) Prodrugs as Novel 

Drug Deli verify stems, American Chemical Society (1975); and Bernard Testa & Joachim 

Mayer, "Hwolysis In Drug And Prodrug Metabolism: Chemistry, Biochemistry And 

Enzym^^y," John Wiley and Sons, Ltd. (2002). 

[0055f Combinations of substituents and valuables envisioned by this invention are only 

thrfse that result in the formation of stable compounds. The term "stable", as used herein, 
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refers to compounds which possess stability sufficient to allow manufacture and which 

maintains the integrity of the compound for a sufficient period of time to be useful for the 

purposes detailed herein (e.g., therapeutic or prophylactic administration to a subject). 

Description of Exemplary Compounds / 
[0056] In one aspect, the invention provides a compound of formula I: f 

or a pharmaceutically acceptable salt thereof, wherein: f 

X is O or N; / 
Y is O or N; wherein at least one of X or Y is O; f 

Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, hetejparyl, halo, CN, ORA, NRARB> 

N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C^^NRARB, N(RA)C(0)0RA, 

N(RA)C(S)NRARB, S(0)qRA, C(0)RA, Q^)ORA, 0C(0)RAJ or C(0)NRAR8; 

each RA is independently optional substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkvwl, each containing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substitute#heterocyclic; optionally substituted carbocyclic; or 

hydrogen; j 
each RB is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally prostituted alkynyl, each containing 0, 1, 2, or 3 heteroatoms selected 

from O or N; optionally substituted aryl; optionally substituted heteroaryl; 

optioj^illy substituted heterocyclic; optionally substituted carbocyclic; or 

hyrogen; or 

R^fnd RB, together with the atoms to which each is attached, can form a 

f heterocycloalkyl or a heteroaryl; each of which is optionally substituted; 

Rino^ is cycloalkyl, 317!, heterocycloalkyl, or heteroaryl; 
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Rc is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocycloalkyl, or heteroaryl, each optionally 

substituted with 1-5 independently selected R4, and when L is other than a covalent bond,j 
CZ R is additionally selected from H; J 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally / 
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, ooJ^nally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted h^eroaryl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(Ojf-C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C^N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R0C(Oy<(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')M&')(R"), 

-N(R')C(=N(R'))N(R')(R")! -C=NN(R')(R"), -C=NOR, -C(=N^))N(R')(R"), -OC(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX; or / 

R2 and R3 together with the atoms to which each is attachediforms an optionally 

substituted 3-7 membered saturated or unsaturated soifo-fused ring having 0-

3 heteroatoms independently selected from nitrogj^ oxygen, or sulfur; 

each Rx is independently halogen, optionally substjwted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally suKtituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, option^iy substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -Nj^R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R")> 

-C(0)SR, -C(0)C(0)R, -C(0)CH2^0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R')C(0)R, -yfR')C(0)N(R')(R,,)! -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(RWR')(R"), -N(R')C(=N(R'))N(R')(R"X -C=NN(R')(R"), 

-C=NOR, -C(=N(R'))N(R^R"), -0C(0)R, -0C(0)N(R')(R"); 

L1 is a covalent bond or aiWoptionally substituted bivalent C1-6 hydrocarbon chain wherein 

one or two methyle^units is optionally replaced by -NR'-, -N(R')C(0)-, -C(0)N(R')-, 

-N(R')S02-, -SQfrKR'K -0-, -C(O)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionall^ubstituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optiomjfy substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

subjptuted heterocycloalkyl; 
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each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-SO2R, -SO:N(R)2, or two R groups on the same nitrogen are taken together with their A 
intei'vening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)Hf 

-S02R, -S02N(R)2, or two R groups on the same nitrogen are taken together witb^heir 

intei'vening atoms to form an optionally substituted heteroaryl or heterocyclojjKyl group; 

or J 
R' and R", together with the atoms to which each is attached, can form a cwloalkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionall^ubstituted; 

each R4 is independently optionally substituted alkyl, optionally subsJfnuted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optimally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted hetwoaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')fl^ ). -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"X -C(0)SR, -C(0)C(0)R, -0^)CH2C(0)R, -C(S)N(R')(R"), -

C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')GP)R, -N(R')C(0)N(R')(R"), -

N(R/)C(S)N(R')(R"), -N(R')S02R, -N(R')S02WRr)(R"), -N(R')N(R')(R"), -

N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"^:=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); / 

each R5 is independently -R, halogen, -Q^-SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R")> -C(0)S1^(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S0JK(R'){R"\ -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R^S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(]^, -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or-OC(0)N(R')(R")/ 
n is 0-5; M 
each q is independjptly 0, 1, or 2; and 
p is 1-6. f 

[0057] Irane embodiment, the invention provides a compound of formula II or formula 

III: / 
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or a pharmaceutically acceptable salt thereof, wherein: 

Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl, halo, CN, ORA, N1 

N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C(0)NRARB, N(RA)C(0)01 

N(RA)C(S)NRARB, S(0)qRA> C(0)RA, C(0)0RA, 0C(0)RA, or C(^NRARB; 

each RA is independently optionally substituted alkyl, optiodSlly substituted alkenyl or 

optionally substituted alkynyl, each containing 0,1, 3for 3 heteroatoms selected 
from O, S, or N; optionally substituted aryl; optioMilly substituted heteroaryl; 

optionally substituted heterocyclic; optionally jpbstituted carbocyclic; or 

hydrogen; 

each RB is independently optionally substituflfd alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0,1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocy^fc; optionally substituted carbocyclic; or 

hydrogen; or 

RA and RB, together with theyffoms to which each is attached, can form a 
heterocycloalkyl or a hpteroaryl; each of which is optionally substituted; 

Ring A is a 5-6 membered fusafH aryl ring; a 5-6 membered fused heteroaryl ring having 1 -2 

heteroatoms independeoBy selected from nitrogen, oxygen, or sulfur; an 8-12 membered 

bicyclic aryl ring; oiyfn 8-12 membered bicyclic heteroaryl ring having 1-4 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; 

R ' is alkyl, alken^f alkynyl, a 3-7 membered saturated, partially unsaturated or completely 

unsaturatedyarbocyclic ring; a 3-7 membered aryl ring; an 8-12 membered bicyclic 

saturatedfpartially unsaturated, or completely unsaturated carbocyclic ring; an 8-12 

membered bicyclic aryl ring; a 3-7 membered saturated, partially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatoms independently selected 

rom nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic heteroaryl ring having 
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1-3 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-10 

membered bicyclic saturated, partially unsaturated, or completely unsaturated 

heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygenf 

and sulfur; or a 7-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms / 
independently selected from nitrogen, oxygen, and sulfur, each optionally substituted 

with 1-5 independently selected R4, and when L is other than a covalent bondJRc is 

additionally selected from H; f 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substihJred aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally sjiostituted heteroaryl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R^K"), -C(0)R, -C(S)R, 

-C02R, -CCOMR'XR"), -C(0)SR, -C(0)C(0)R, -C(0)CHy^0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -SO.R, -S02N(R')(R"), -N(R')C(0)R^(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(an, -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"X -C=NBR, -C(=N(R'))N(R')(R"), -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX; or / 

R2 and R3 together with the atoms to which eaclps attached, forms an optionally 

substituted 3-7 membered saturated or penally unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected Wom nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, oXionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloajcyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -Sflf-CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)^:(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(fi^C(0)R, -N(R')C(0)N(R')(R"), -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(jPr), -N(R')N(R')(R"), -NCROC^NCRWCR'XR"), -C=NN(R')(R"), 

-C=NOR, -C^(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 

L1 is a covaleyoond or an optionally substituted bivalent C1.6 hydrocarbon chain wherein 

one orttro methylene units is optionally replaced by -NR'-, -N(R')C(0)-, -C(0)N(R')-, 

-N(B^S02-, -S02N(R')-, -0-, -C(O)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

eachXis independently hydrogen, Ci-r, aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

/saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 
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membered bicyclic saturated, partially unsaturated, or completely unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently , 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially j 
unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms f 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicynic 

saturated, partially unsaturated, or completely unsaturated heterocyclic ring lowing 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or ap-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independent# selected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted^ 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -0(s)N(R)2, -S(0)R, 

-SO2R, -S02N(R)2, or two R on the same nitrogen are taken toother with their 

intei'vening atoms to form a 3-7 membered monocyclic satiated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 hfteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 mjpibered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen,^id sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicycliawteroaryl; each of which is optionally 

substituted; f 
each R" is independently -R, -C(0)R, -CffiR, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on thj^ame nitrogen are taken together with their 
intei'vening atoms to form a 3-7^membered monocyclic saturated, partially unsaturated, 

or completely unsaturated h^ferocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxffgen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or complaffiy unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently sele<J|ea from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; of a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; 0w 
R' and R", toeXher with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

havi« 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 

numbered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

/heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 
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and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; A 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, / 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted ararfyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally/ 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(Q^R, -C(S)R, 

-CO2R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N|^')(R"), 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(0)R, -N(R0C(O)NflC)(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(^(R"), 

-N(R')C(=N(R/))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R^N(R')(R"), -0C(0)R, 

01* -0C(0)N(R')(R"); / 
each R5 is independently -R, halogen, -OR, -SR, -N(R')(R")= -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)flW2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R")> -N(R')C(Q^R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R0SO2Nar)(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"),^NOR, -C(=N(R'))N(R')(R"). -OC(0)R, 

01* -0C(0)N(R')(R"); / 

n is 0-5; / 

each q is independently 0,1, or 2; and / 

p is 1-6. / 
[0058] In certain embodimentroling A is benzo or a 5-6 membered fused heteroaryl ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur. 

[0059] In other embodiments, Rc is a 3-7 membered aryl ring; 3-7 membered saturated or 

partially unsaturated carb^yclic ring 01* a 4-7 membered saturated or partially unsaturated 

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and 
C 4 sulfur, wherein R /optionally substituted with 1-5 independently selected R . 

[0060] In vairous embodiments, R2 is H, halogen, optionally substituted alkyl, optionally 

substituted aUrenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substitutedraralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 

optional substituted heterocycloalkyl, -OR, -SR, -CN, -N(RF)(R"), -C(0)R, -C(S)R, -C02R, 

-C(G^N(R')(R"), -C(0)SR, or -(CH2)PRX. 
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[0061] In still other embodiments, R3 is H, halogen, optionally substituted alkyl, 

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, 

optionally substituted aralkyl, optionally substituted cycloalkyl, optionally substituted 

heteroaryl, optionally substituted heterocycloalkyl, -OR, -SR, -CN. -N(R')(R"), -C(0)I 

-C(S)R, -C02R, -C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX. 

[0062] In certain embodiments, R2 and R3, together with the atoms to which eflcn is 

attached, forms an optionally substituted 3-7 membered saturated or partially ^saturated 

spiro-fused ring having 0-3 heteroatoms independently selected from nitrog^h, oxygen, or 

sulfur. 
[0063] In other embodiments, when X is N and Y is O, Ri is H, aJ£yl, alkenyl, alkynyl, 

aralkyl, aryl, heteroaryl, halo, CN, ORA, NRARB> N(RA)S(0)qRAl^rN(RA)C(0)RB, 

N(RA)C(0)NRARB, N(RA)C(0)0RA, N(RA)C(S)NRARB, S(0)j£, C(0)RA, C(0)0RA, 

0C(0)RA, or C(0)NRARB; with the proviso that Ri is not 

[0064] In other embodiments, when X is N and Y is / the compound is not 6-phenyl-

4//-benzo[c}isoxazolo[4,5-e]azepin-l-ol. 
[0065] Tn other embodiments, when X is N an<^ is O, Li is a covalent bond and R1" is 

alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloaJKyl, or heteroaryl, each optionally 

substituted with 1-5 independently selected or aryl substituted with 1-5 independently 

selected R4. 
[0066] Tn other embodiments, whej/x is N and Y is O, R"~ is aryl substituted with 1 -5 

independently selected R4. 
[0067] In another embodim^, Li is a covalent bond and the invention provides a 

compound of formula II-A: 

(RS)n 

l-A 

or a phanpaceutically acceptable salt thereof, wherein: 

Ri is yfalkyl, aralkyl, aryl, heteroaryl, halo, ORA, NRARB> S(0)qRA, C(0)RA, C(0)0RA, 

)C(0)RA, or C(0)NRARB; 
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each RA is independently optionally substituted alkyl, containing 0, 1, 2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroai'yl; optionally substituted heterocyclic; optionally substitute/ 

carbocyclic; or hydrogen; / 

each RB is independently optionally substituted alkyl, containing 0, 1,2, or 3/ 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted heterocyclic; optional/substituted 

carbocyclic; or hydrogen; / 

Ring A is benzo or a 5-6 membered fused heteroaryl ring having 1-2 hetdroatoms 

independently selected from nitrogen, oxygen, or sulfur, which is^tionally substituted; 

Rc is a 3-7 membered saturated, partially unsaturated or complete/unsaturated carbocyclic 

ring; a 3-7 membered aryl ring; or a 3-7 membered saturate#partially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 het^atoms independently selected 
n 

from nitrogen, oxygen, and sulfur, wherein R is opti/ially substituted with 1-5 

independently selected R4; / 

R2 and R3 are each independently H, halogen, optimally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alWynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted/ycloalkyl, optionally substituted heteroai'yl, 

optionally substituted heterocycloalk^i^OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-C02R, C(0)N(R')(R"), -C(0)SR,yr-(CH2)pRx; or 

R2 and R3 together with the atoms to^hich each is attached, forms an optionally 

substituted 3-7 membered sa/rated or partially unsaturated spiro-fused ring having 0-

3 heteroatoms independeyy selected from nitrogen, oxygen, or sulfur; 

each Rx is independently haogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substitutop alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substiyfted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalW^l, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C{0)N(R')(R")t 

-C(0)SR,y^(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(Jn(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R")5 -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(1^S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), 

-G^NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 
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each R is independently hydrogen, C1-6 aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated carbocydlfc 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially J 
unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatojfis 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 memberejfDicyclic 

saturated, partially unsaturated, or completely unsaturated heterocyclic ifng having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfi^or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms indep^raently selected from 

nitrogen, oxygen, and sulfur; each of which is optionally subst/ted; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(fl£, -C(S)N(R)2, -S(0)R, 

-SO2R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring havina^-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fusecwieterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, ojo^gen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; f 

each R" is independently -R, -C(0)flf-C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R^i the same nitrogen are taken together with their 

intei'vening atoms to fornWff 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independentl^elected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl Jmg; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; or 
R' and Br, together with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

Vnaving 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 
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membered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substitute aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroai'yl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N0ZC(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R,y^S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -NtROQ^JNCR'XR"), 

-N(R/)C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(B^N(R')(R"), 

-N(R/)C(=N(R/))N(R')(R")5 -C=NN(R')(R"), -C=NOR, -C]>W(R/))N(R')(R")1 -OC(0)R, 

or-OC(0)N(R')(R"); 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(Jf')> -CN, or -N02; 

n is 0-5; 

q is 0, 1, or 2; and 

p is 1-6. 
[0068] In other embodiments, Li is a coyflent bond and the invention provides a 

compound of formula III-A: 

lll-A 

or a pharmaceutical acceptable salt thereof, wherein: 

Ri is H, alkyl, ^ftkyl, aryl, heteroaryl, halo, ORA, NRARB> S(0)qRA, C(0)RA, C(0)0RA) 

0C(0)Ry^r C(0)NRARB; 

eajn RA is independently optionally substituted alkyl, containing 0, 1,2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; 
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each RB is independently optionally substituted alkyl, containing 0, 1, 2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally . 

substituted heteroaryl; optionally substituted heterocyclic; optionally substituted^ 

carbocyclic; or hydrogen; or f 

RA and RB, together with the atoms to which each is attached, can form a cyc/alkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally srostituted; 

Ring A is benzo or a 5-6 membered fused heteroaryl ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur, which is optiorally substituted; 
p / R is a 3-7 membered saturated, partially unsaturated or completely uns/irated carbocyclic 

ring; a 3-7 membered aryl ring; or a 3-7 membered saturated, partMlly unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatora independently selected 

from nitrogen, oxygen, and sulfur, wherein Rc is optionall^^bstituted with 1-5 

independently selected R4; f 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynylJoptionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cyclowKyl, optionally substituted heteroaryl, 

optionally substituted heterocycloalkyl, -Ol/SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-CO2R, - C(0)N(R')(R"), -C(0)SR, or -(OR2)pRx; or 

R2 and R3 together with the atoms to whidfeach is attached, forms an optionally 

substituted 3-7 membered saturatecUor partially unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogenpoptionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkwyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted ofcloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -Ot-SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)0f0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R^rN(R')C(0)R, -N(R')C(0)N(R')(R"), -N(R')C(S)N(R')(R")i -N(R')S02R, 

-N(R0SOTMR')(R"). -N(R')N(R')(R")> -N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), 

-C=NO^-C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 

each R ^independently hydrogen, Cj-6 aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

srairated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

^nembered bicyclic saturated, partially unsaturated, or completely unsaturated carbocyclic 
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ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms f 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclijr 

saturated, partially unsaturated, or completely unsaturated heterocyclic ring hav/g 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently/lected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; w 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(^N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken togedlrer with their 

intervening atoms to form a 3-7 membered monocyclic satura^ra, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 hetroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 memttered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and^ulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic h«eroaryl; each of which is optionally 

substituted; J 
each R" is independently -R, -C(0)R, -C(S)aTC02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the s^ne nitrogen are taken together with their 

intei'vening atoms to form a 3-7 mjpibered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxy^l, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completeh/unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selecte^from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a^-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; or M 

R' and R", together with the atoms to which each is attached, can form a 3-7 membered 

monocycljXsaturated, partially unsaturated, or completely unsaturated heterocyclic ring 

havingX2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 

menJoered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

hMerocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 
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and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted; 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally, 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R")> -CN, -NO2, -C(Q^L -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)I/IO(R"), 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N/')(R"), 

-N(R')C(S)N(R')(R"), -N(R/)S02R, -N(R')S02N(R')(R"), -N(R')N(l/r(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R/jN(R')(R"), -OC(0)R, 

or -0C(0)N(R')(R"); 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(R")> -Qfi, or -N02; 

n is 0-5; 

q is 0, 1, or 2; and 

p is 1-6. 

[0069] In certain embodiments, Ring A is a 6-jflembered fused heteroaryl ring having 1-2 

nitrogen atoms. In a further embodiment, Ring^ is pyrido, pyrimidino, pyrazino, or 

pyridazino. 

[0070] In various embodiments, Ring^Pw is a 5-membered fused heteroaryl ring having 1 

heteroatom selected from nitrogen, oxj^en, or sulfur. In a further embodiment, Ring A is 

thieno. 

[0071] In other embodimentRing A is a 5-membered fused heteroaryl ring having 2 

heteroatoms independently sjjrccted from nitrogen, oxygen, or sulfur. In a further 

embodiment, Ring A is isofhiazolo. 

[0072] In another ^nbodiment, Ring A is benzo. 

[0073] In ceitaij^mbodiments, Rc is phenyl or a 4-7 membered saturated or partially 

unsaturated hetei/cyclic ring having 1-2 heteroatoms independently selected from nitrogen, 

oxygen, and stfirur. In a further embodiment, R is piperidinyl, morpholinyl, or piperazinyl. 

In each of Jffe above embodiments, Rc is optionally substituted with 1-5 independently 

selectec 

Page 34 of 205 



WO 2012/075383 PCT/US2011/063046 

[0074] In other embodiments, Rj is halo, alkyl, aralkyl, aryl, or heteroaryl. In a further 

embodiment, Ri is methyl, ethyl, propyl, i-propyl, butyl, s-butyl, t-butyl, pentyl, hexyl, or A 
heptyl. f 

[0075] In another embodiment, R2 is H, methyl, ethyl, propyl, i-propyl, butyl, s-butw, 

pentyl, hexyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, - C(0)N(R')(R'/ 

-C(0)SR, or -(CH2)pRx. In a further embodiment, R2 is H or -(CH2)PRX. j 
[0076] In certain embodiments, Rx is -N(R')(R")> -C(0)R, -C(S)R, -C02R^r 

-C(0)N(R')(R"), -C(S)N(R')(R"), -S(0)R, -S02R, -S02N(R')(R"), -N(R')CC^)R, -N(R')S02R, 

-0C(0)R, -0C(0)N(R')(R"), methyl, ethyl, propyl, i-propyl, butyl, s-bu^£ pentyl or hexyl. 

[0077] In other embodiments, R3 is H, methyl, ethyl, propyl, i-propyl, butyl, s-butyl, 

pentyl, hexyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02aT C(0)N(R')(R"), 

-C(0)SR, or ~(CH2)PRX. In a further embodiment, R2 is H or -(QR2)PRX. 

[0078] In certain embodiments, Rx is -N(R')(R"), -C(0)Bf-C(S)R, -C02R, 

-C(0)N(R')(R"), -C(S)N(R')(R"), -S(0)R, -S02R, -S02N)P')(R"), -N(R')C(0)R, -N(R')S02R, 

-0C(0)R, -0C(0)N(R')(R"), methyl, ethyl, propyl, ijjlropyl, butyl, s-butyl, pentyl or hexyl. 

[0079] In certain embodiments, R2 and R3 tog^per with the atoms to which each is 

attached, forms an optionally substituted 3-7 membered saturated or partially unsaturated 

spiro-fused ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or 
sulfur. In a further embodiment, R2 and Rftogether with the atoms to which each is attached, 

forms an optionally substituted cyclopjppyl, cyclobutyl, cyclopentyl, cyclohexyl, azetidine, 

oxetane, tetrahydrofuran, or pyrrolidine. 

[0080] In a further embodiment, R2 and R3 are optionally substituted by halogen, alkyl, 
alkenyl, alkynyl, aryl, aralkylJcycloalkyl, heteroaryl, heterocycloalkyl, each of which is 

further optionally substitute; or 

R2 and R3 are odlbnally substituted by -OR, -SR, -CN, -N(R')(R"X -C(0)R, -C(S)R, 

-CO2R, -C(0)N(R')ar), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)^S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(H^(R")) -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=I>R'))N(R,)(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R")5 -0C(0)R, 

-0C(0)^R'J(R"), or -(CH2)pRx. 

[0081f In various embodiments, 
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Rx is halogen, optionally substituted alkyl, optionally substituted alkenyl, optionally 

substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, optionally , 

substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted / 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(O)N(R')0T), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -Sfl^R, 

-S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), -N(R')C(S)N(R')(R"), -N^')SO2R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C^NN^XR"), 

-C=NOR, -C(=N(R'))N(R,)(R"). -0C(0)R, -0C(0)N(RF)(R"); / 

each R is independently hydrogen, C].G aliphatic, a 5-6 membered aryl rjJ^, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbo^rclic ring, a 7-12 

membered bicyclic saturated, partially unsaturated, or comple/y unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1/heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 memb^d saturated, partially 

unsaturated, or completely unsaturated heterocyclic i/g having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, anraulfur, a 7-12 membered bicyclic 

saturated, partially unsaturated, or completely^isaturated heterocyclic ring having 1-4 

heteroatoms independently selected from ni/gen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring havinafl-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each ofyfiich is optionally substituted; 

each R' is independently -R, -C(0)R,^S)R, -C02R, -C(0)N(R)3, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on^me same nitrogen are taken together with their 
intei'vening atoms to form a 3F1 membered monocyclic saturated, partially unsaturated, 

or completely unsaturatec^neterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogenJoxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or comjfletely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently sdlected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl rin^or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substitute/ 

each R" isyfclependently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-SO/, -S02N(R)2, or two R on the same nitrogen are taken together with their 

irervening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

/or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 
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selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms A 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocycli^ 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionall^r 

substituted; or f 

R' and R", together with the atoms to which each is attached, can form a 3-7 menapered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, jpd sulfur; a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected j^m nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a lm.2 membered bicyclic 

heteroaryl; each of which is optionally substituted. f 

[0082] In each of the embodiments of R set forth bdlow, R is optionally substituted 
with 1-5 independently selected R4. f 

[0083] In some embodiments, Rc is phenyl. / 
[0084] In some embodiments, Rc is a 3-7 memJ^red saturated or partially unsaturated 

r # 
carbocyclic ring. In certain embodiments, R isUcyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, or cycloheptyl. In certain embodpnents, Rc is cyclopentenyl, cyclohexenyl, or 

cycloheptenyl. f 
[0085] Tn some embodiments, Rc i^i 4-7 membered saturated or partially unsaturated 

heterocyclic ring having 1-2 heteroaroms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, wr is a 5-6 membered saturated or partially unsaturated 

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, R is tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, 

tetrahydrothiopyranyl, jwrrolidinyl, pyrrolidonyl, piperidinyl, pyrrolinyl, oxazolidinyl, 

piperazinyl, dioxanylfdioxolanyl, diazepinyl, oxazepinyl, thiazepinyl, or morpholinyl. 

[0086] In somfc embodiments, Rc is a 5-6 membered monocyclic heteroaryl ring having 

1-3 heteroatonJB independently selected from nitrogen, oxygen, and sulfur. 

[0087] Jn certain embodiments, Rc is 6-membered heteroaryl ring having 1-3 nitrogen 
# c atoms, m other embodiments, R is a 6-membered heteroaryl ring having 1 nitrogen atom. 

In cejftin other embodiments, R is a 6-membered heteroai'yl ring having 2 nitrogen atoms. 

In^et other embodiments, Rc is a 6-membered heteroai'yl ring having 3 nitrogen atoms. 
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[0088] In other embodiments, Rc is a 5-membered heteroaryl ring having 1-3 

heteroatoms independently selected from nitrogen, oxygen, or sulfur. In certain A 
p # 

embodiments, R is a 5-membered heteroai'yl ring having 1 heteroatom independently f 

selected from nitrogen, oxygen, or sulfur. In certain embodiments, Rc is a 5-memberey 

heteroai'yl ring having 2 heteroatoms independently selected from nitrogen, oxygen,^ sulfur. 
P ^ In other embodiments, R is a 5-membered heteroai'yl ring having 2 heteroatoms f 

P ^ independently selected from nitrogen and oxygen. In some embodiments, R wa. 
5-membered heteroai'yl ring having 2 heteroatoms independently selected fopm nitrogen and 

p 
sulfur. In other embodiments, R is a 5-membered heteroai'yl ring havijlg 1-3 nitrogen 

atoms. In certain embodiments, Rc is thienyl, furanyl, pyrrolyl, imidjpolyl, pyrazolyl, 

triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, is^hiazolyl, thiadiazolyl, 

pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl. J 
p 

[0089] In some embodiments, R is a 7-10 membered bwyclic saturated or partially 

unsaturated heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, 

oxygen, and sulfur, or an 8-10 membered bicyclic hetj^aryl ring having 1-4 heteroatoms 

independently selected from nitrogen, oxygen, and^lfur. In certain embodiments, Rc is a 

5,5-fused-, 5,6-fused, or 6,6-fused saturated, paiMally unsaturated, or aromatic bicyclic ring. 

In some embodiments, Rc is a 5,5-fused, 5,6^sed, or 6,6-fused aromatic bicyclic ring. In 
P ^ other embodiments, R is a naphthalenyl,indanyl or indenyl group. 

[0090] In some embodiments, Rc iwk 7-10 membered bicyclic saturated or partially 

unsaturated heterocyclic ring havinjfl-4 heteroatoms independently selected from nitrogen, 

oxygen, and sulfur. In certain en^oodiments, Rc is a 7-8 membered bicyclic saturated 

heterocyclic ring having 1-3 raeroatoms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, Rc is a 7-8 membered bicyclic partially unsaturated 

heterocyclic ring havina/l-3 heteroatoms independently selected from nitrogen, oxygen, and 
p sulfur. In certain enwodiments, R is a 9-10 membered bicyclic saturated heterocyclic ring 

having 1-3 heteroircoms independently selected from nitrogen, oxygen, and sulfur. In certain 

embodiments^^ is a 9-10 membered bicyclic partially unsaturated heterocyclic ring having 

1-3 heteroaipms independently selected from nitrogen, oxygen, and sulfur. In certain 

embodiments, Rc is tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl, or 

quinyiidinyl. In certain embodiments, Rc is indolinyl, 3//-indolyl, chromanyl, 

pl^anthridinyl, 2-azabicyclo[2.2.1]heptanyl, octahydroindolyl, or tetrahydroquinolinyl. 
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[0091] In some embodiments, Rc is a 8-10 membered bicyclic heteroaryl ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur. 

[0092] In some embodiments, Rc is a 5,5-fused, 5,6-fused, or 6,6-fused saturated, 

partially unsaturated, or aromatic bicyclic ring having 1-4 heteroatoms, independently 

selected from nitrogen, oxygen, or sulfur. In other embodiments, Rc is a 5,5-fused, 5^-fused, 

or 6,6-fused heteroaryl ring having 1-4 heteroatoms, independently selected from/itrogen, 

oxygen, or sulfur. In certain embodiments, Rc is a 5,5-fused, 5,6-fused, or 6,6^sed 

heteroai'yl ring having 1-4 nitrogen atoms. In other embodiments, Rc is a 5io-fused 
r heteroaryl ring having 1-4 nitrogen atoms. In certain embodiments, R iXpyrrolizinyl, 

indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, imidazopyridinyl,indazolyl, purinyl, 

cinnolinyl, quinazolinyl, phthalazinyl, naphthridinyl, quinoxalinyl/hianaphtheneyl, or 

benzofuranyl. In certain embodiments, Rc is a indolizinyl, purj^tyl, naphthyridinyl, or 

pteridinyl. 

[0093] In certain embodiments, Lj is a covalent boncj^Tnd the invention provides a 
.N 

compound of Formula IV: R f , wherein: 

R is selected from phenyl, cj^loalkyl, heteroaryl, saturated heterocyclyl and 

alkyl, wherein any ring portion of R M optionally substituted with 1 to 2 substituents 

independently selected from ha1o,^ffkyI, oxo, amino, alkylcarbonylamino, carbamyl, and 

-CN; and 

R' is selected frojfl[ hydrogen, alkyl and fluoroalkyl. 

[0094] In certain emhpaiments of Formula IV, Rc is selected from lH-pyrazol-3-yl, 1-

methyl-lH-pyrazol-3^ pyrimidin-5-yl, pyridazin-4-yl, 2-aminopyridin-5-yl, pyridin-3-yl, 

pyridin-4-yl, phenvjf 4-fluorophenyl, 4-chlorophenyl, 2-chlorophenyl, 2-methyl-4-

chlorophenyl, 4Vyanophenyl, 4-carbamylphenyl, 3-carbamylphenyl, 4-acetylaminophenyl, 1-

methylpyridiX2(lH)-one-4-yl, l-methylpyridin-2(lH)-one-5-yl, 4-methylpiperazin-l-yl, 

morpholii^-yl, 1-methyl-l,4-diazepan-4-yl, propyl, cyclopropyl, cyclohexyl, and tetrahydro-

2H-p}^^-4-yl. 

[OOJp] In certain embodiments of Formula IV, R' is selected from hydrogen, ethyl, and 2-

oroethyl. 
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[0096] In certain embodiments, the invention provides a compound of Formula V: 

N 
L0 O R' 

V-NH 
mi/ 

N 

5b RC (V), wherein: 

Rsa is selected from hydrogen, halo, and alkoxy; 

R5b is selected from hydrogen, halo, and alkyl; 

Rc is selected from phenyl, heteroaryl, and saturated heterocyclyl, whe^n Rc is optionally 

substituted with 1 to 2 substituents independently selected from hal^CN, alkyl, alkoxy, 

haloalkoxy, haloalkyl, and carbamyl; and 

R' is selected from hydrogen, alkyl, and alkoxyalkyl. 

[0097] In some embodiments of Formula V, Rsa is seized from hydrogen, chloro, and 

methoxy. 

[0098] In some embodiments of Formula V, Rsbselected from hydrogen, chloro, and 

methyl. 

[0099] In some embodiments of Formula ^fRsa and Rsb are simultaneously hydrogen 

[00100] In some embodiments of ForniuUfV, Rc is selected from 4-chlorophenyl, 4-

cyanophenyl, 4-fluorophenyl, pyridin-4-/^ 4-trifluoromethylphenyl, 5-chloropyridin-2-yl, 4-

carbamylphenyl, 3-methoxyphenyl, 4^ethoxyphenyl, 4-trifluoromethoxyphenyl, 2-methyl-

4-chlorophenyl, and morpholin-4-^ 

[00101] In some embodimentof Formula V, R' is selected from hydrogen, ethyl, and 2-

methoxyethyl. 

[00102] Exemplary corffjounds of the invention are set forth in Tables 1-4 below. 

Table 1. ExemplaryJrompounds 

[00103] Compoyas of the invention include the following: 
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[00107] In certain embodiments, the present invention provides a method of inhibiting a A 

bromodomain-containing protein (such as a BET protein, e.g., BRD2, BRD3, BRD4, and/y 

BRDT) comprising contacting said bromodomain-containing protein with any compound 

depicted in the tables herein, or a pharmaceutically acceptable salt or composition thafeof. 

Uses, Formulation and Administration j 
Pharmaceutically acceptable compositions f 

[00108] According to another embodiment, the present invention provide^1 method of 

inhibiting a bromodomain-containing protein (such as a BET protein, e.^BRD2, BRD3, 

BRD4, and/or BRDT) using a composition comprising a compound oi^he invention or a 

pharmaceutically acceptable derivative thereof and a pharmaceuticaly acceptable carrier, 

adjuvant, or vehicle. The amount of a compound of the inventiwi in a provided composition 

is such that is effective to measurably inhibit one or more brpffnodomain-containing proteins 

(such as a BET protein, e.g., BRD2, BRD3, BRD4, and/^^SRDT), or a mutant thereof, in a 

biological sample or in a patient. In certain embodiments, the amount of compound in a 

provided composition is such that is effective to measurably inhibit one or more 

bromodomain-containing proteins (such as a BHr protein, e.g., BRD2, BRD3, BRD4, and/or 
BRDT), or a mutant thereof, in a biological s^iple or in a patient. In certain embodiments, a 

provided composition is formulated for ackninistration to a patient in need of such 

composition. Tn some embodiments, a Provided composition is formulated for oral 

administration to a patient. f 
[00109] The term "patient," a^ised herein, means an animal, such as a mammal, such as a 

human. M 
[00110] The term "phanpaceutically acceptable earner, adjuvant, or vehicle" refers to a 

non-toxic carrier, adjuvant, or vehicle that does not destroy the pharmacological activity of 

the compound with ^nich it is formulated. Pharmaceutically acceptable carriers, adjuvants or 

vehicles that mayit used in the compositions of this disclosure include, but are not limited 

to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such as human 

serum albuflnn, buffer substances such as phosphates, glycine, sorbic acid, potassium sorbate, 

partial gweeride mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such 

as prolamine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium 

chJpride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, 
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cellulose-based substances, polyethylene glycol, sodium carboxymethylcellulose, 

polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, polyethylene glycol A 

and wool fat. f 
[00111] A "pharmaceutically acceptable derivative" means any non-toxic salt, ester,jffit of 

an ester or other derivative of a compound of this invention that, upon administratioyo a 

recipient, is capable of providing, either directly or indirectly, a compound of thisifivention 

or an inhibitory active metabolite or residue thereof. f 
[00112] As used herein, the term "inhibitory active metabolite or residue^nereof' means 

that a metabolite or residue thereof is also an inhibitor of one or more f 
bromodomain-containing proteins (such as a BET protein, e.g., BRD2fJBRD3, BRD4. and/or 

BRDT), or a mutant thereof. J 
[00113] Compositions described herein may be administere^orally, parenterally, by 

inhalation spray, topically, rectally, nasally, buccally, vagin^fy or via an implanted reservoir. 

The term "parenteral" as used herein includes subcutaneo^, intravenous, intramuscular, 

intra-articular, intra-synovial, intrasternal, intrathecal,intrahepatic, intralesional and 

intracranial injection or infusion techniques. W 
[00114] Liquid dosage forms for oral adminiyTation include, but are not limited to, 

pharmaceutically acceptable emulsions, micrremulsions, solutions, suspensions, syrups and 

elixirs. In addition to the active compounds, the liquid dosage forms may contain inert 

diluents commonly used in the art sudpTs, for example, water or other solvents, solubilizing 

agents and emulsifiers such as ethyUflcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, 

benzyl alcohol, benzyl benzoate./ropylene glycol, 1,3-butylene glycol, dimethylformamide, 

oils (in particular, cottonseed jgixmndnut, com, germ, olive, castor, and sesame oils), 

glycerol, tetrahydrofurfurvl^ilcohol, polyethylene glycols and fatty acid esters of sorbitan, 

and mixtures thereof. Jysides inert diluents, the oral compositions can also include adjuvants 

such as wetting ageniC emulsifying and suspending agents, sweetening, flavoring, and 

perfuming agents^ 

[00115] Injectable preparations, for example, sterile injectable aqueous or oleaginous 

suspensionj^nay be formulated according to the known art using suitable dispersing or 

wettingjlgents and suspending agents. The sterile injectable preparation may also be a sterile 

injecttrole solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or 

solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and 
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solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic sodium 

chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or . 

suspending medium. For this purpose any bland fixed oil can be employed including W 

synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in tl\w 
preparation of injectables. f 

[00116] Injectable formulations can be sterilized, for example, by filtration throfogh a 

bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid 

compositions which can be dissolved or dispersed in sterile water or other s»ile injectable 

medium prior to use. f 
[00117] In order to prolong the effect of a provided compound, it ij^>ften desirable to slow 

the absoiption of the compound from subcutaneous or intramusculJff injection. This may be 

accomplished by the use of a liquid suspension of crystalline oj^nmorphous material with 

poor water solubility. The rate of absoiption of the compourifl then depends upon its rate of 

dissolution that, in turn, may depend upon crystal size andrcrystalline form. Alternatively, 

delayed absorption of a parenterally administered conwound form is accomplished by 

dissolving or suspending the compound in an oil vajficle. Injectable depot forms are made by 

forming microencapsule matrices of the compound in biodegradable polymers such as 

polylactide-polyglycolide. Depending upon me ratio of compound to polymer and the nature 

of the particular polymer employed, the rs^e of compound release can be controlled. 

Examples of other biodegradable polyrers include poly(orthoesters) and poly(anhydrides). 

Depot injectable formulations are ale prepared by entrapping the compound in liposomes or 

microemulsions that are compatime with body tissues. 

[00118] Compositions for jcctal or vaginal administration are preferably suppositories 

which can be prepared by jfnxing the compounds of this invention with suitable non-irritating 

excipients or carriers SUM! as cocoa butter, polyethylene glycol or a suppository wax which 

are solid at ambient ranperature but liquid at body temperature and therefore melt in the 

rectum or vaginalicavity and release the active compound. 

[00119] Solifn dosage forms for oral administration include capsules, tablets, pills, 

powders, anfff granules. In such solid dosage forms, the active compound is mixed with at 

least ondfnert, pharmaceutically acceptable excipient or carrier such as sodium citrate or 

dicalOmm phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 

mjflnitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates, 
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gelatin, polyvinylpyirolidinone, sucrose, and acacia, c) humectants such as glycerol, d) 

disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic . 

acid, certain silicates, and sodium carbonate, e) solution retarding agents such as paraffin, fir 

absorption accelerators such as quaternary ammonium compounds, g) wetting agents SUM! as, 

for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin aj|C 

bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium stearatafsolid 

polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case ^capsules, 

tablets and pills, the dosage form may also comprise buffering agents. f 
[00120] Solid compositions of a similar type may also be employed ajffillers in soft and 

hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 

molecular weight polyethylene glycols and the like. The solid dosige forms of tablets, 

dragees, capsules, pills, and granules can be prepared with coatmgs and shells such as enteric 

coatings and other coatings well known in the pharmaceutic^formulating art. They may 

optionally contain opacifying agents and can also be of a^mposition that they release the 

active ingredient(s) only, or preferentially, in a certaiiupart of the intestinal tract, optionally, 

in a delayed manner. Examples of embedding comjlositions that can be used include 

polymeric substances and waxes. Solid composilrons of a similar type may also be employed 

as fillers in soft and hard-filled gelatin capsuws using such excipients as lactose or milk sugar 

as well as high molecular weight polyethtfene glycols and the like. 
[00121] Provided compounds can al^> be in micro-encapsulated form with one or more 

excipients as noted above. The solidraosage forms of tablets, dragees, capsules, pills, and 

granules can be prepared with curings and shells such as enteric coatings, release controlling 

coatings and other coatings wmi known in the pharmaceutical formulating art. In such solid 

dosage forms the active compound may be admixed with at least one inert diluent such as 

sucrose, lactose or stardf Such dosage forms may also comprise, as is normal practice, 

additional substances^ther than inert diluents, e.g., tableting lubricants and other tableting 

aids such a magnjfium stearate and microcrystalline cellulose. In the case of capsules, 

tablets and pil^the dosage forms may also comprise buffering agents. They may optionally 

contain op^fying agents and can also be of a composition that they release the active 

ingredi^/(s) only, or preferentially, in a certain part of the intestinal tract, optionally, in a 

dela\^l manner. Examples of embedding compositions that can be used include polymeric 

susances and waxes. 

Page 51 of 205 



WO 2012/075383 PCT/US2011/063046 

[00122] Dosage forms for topical or transdermal administration of a compound of this 

invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, A 
inhalants or patches. The active component is admixed under sterile conditions with a f 

pharmaceutically acceptable carrier and any needed preservatives or buffers as may be X 

required. Ophthalmic formulation, ear drops, and eye drops are also contemplated aj^eing 

within the scope of this invention. Additionally, the present invention contemplates the use 

of transdermal patches, which have the added advantage of providing con trollop delivery of a 

compound to the body. Such dosage forms can be made by dissolving or dispensing the 

compound in the proper medium. Absorption enhancers can also be usefifto increase the flux 

of the compound across the skin. The rate can be controlled by eithej^providing a rate 

controlling membrane or by dispersing the compound in a polymeXnatrix or gel. 

[00123] Pharmaceutically acceptable compositions providec^erein may also be 

administered by nasal aerosol or inhalation. Such compositi^is are prepared according to 

techniques well-known in the art of pharmaceutical formwation and may be prepared as 

solutions in saline, employing benzyl alcohol or othe^iitable preservatives, absorption 

promotors to enhance bioavailability, fiuorocarbonj^and/or other conventional solubilizing or 

dispersing agents. M 
[00124] Pharmaceutically acceptable compositions provided herein may be formulated for 

oral administration. Such formulations miy be administered with or without food. In some 

embodiments, pharmaceutically acceptXle compositions of this disclosure are administered 

without food. In other embodiment*;pharmaceutically acceptable compositions of this 

disclosure are administered with Jood. 

[00125] The amount of pro/ided compounds that may be combined with earner materials 

to produce a composition iVa single dosage form will vary depending upon the patient to be 

treated and the particulymode of administration. Provided compositions may be formulate 

such that a dosage ofroetween 0.01 -100 mg/kg body weight/day of the inhibitor can be 

administered to aXitient receiving these compositions. 

[00126] It should also be understood that a specific dosage and treatment regimen for any 

particular piaent will depend upon a variety of factors, including age, body weight, general 

health, sm, diet, time of administration, rate of excretion, drug combination, the judgment of 

the tijpting physician, and the severity of the particular disease being treated. The amount of 
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a provided compound in the composition will also depend upon the particular compound in 

the composition. A 

Uses of Compounds and Pharmaceutically Acceptable Compositions / 
[00127] Compounds and compositions described herein are generally useful for the g 

inhibition of activity of one or more proteins involved in epigenetic regulation. Thujfin 

some embodiments, the present invention provides a method of inhibiting one or More 

proteins involved in epigenetic regulation, such as proteins containing acetyl-lXine 

recognition motifs, also known as bromodomains (e.g., BET proteins, suchX BRD2, BRD3, 

BRD4, and/or BRDT), by administering a provided compound or compaction. 

[00128] Epigenetics is the study of heritable changes in gene expra(reion caused by 

mechanisms other than changes in the underlying DNA sequence.lfiolecular mechanisms 

that play a role in epigenetic regulation include DNA methylati*! and chromatin/histone 

modifications. Chromatin recognition, in particular, is critira in many epigenetic 
phenomena. f 

[00129] Chromatin, the organized assemblage of nufclear DNA and histone proteins, is the 

basis for a multitude of vital nuclear processes inciting regulation of transcription, 

replication, DNA-damage repair and progressiojrthrough the cell cycle. A number of factors, 

such as chromatin-modifying enzymes, haveJpeen identified that play an important role in 

maintaining the dynamic equilibrium of dpomatin (Margueron, et al. (2005) Carr. Opin. 
Genet. Dev. 15:163-176). / 
[00130] Histones are the chief pi^ein components of chromatin. They act as spools 

around which DNA winds, and trey play a role in gene regulation. There are a total of six 

classes of histones (HI, H2AJR2B, H3, H4, and H5) organized into two super classes: core 

histones (H2A, H2B, H3, H4) and linker histones (HI and H5). The basic unit of 

chromatin is the nucleosfome, which consists of about 147 base pairs of DNA wrapped around 

the histone octamer.X>nsisting of two copies each of the core histones H2A, H2B, H3, and 

H4 (Luger, et al.^997) Nature 389:251-260). 

[00131] Hi^ones, particularly residues of the amino termini of histones H3 and H4 and the 

amino andjlfrboxyl termini of histones H2A, H2B and HI, are susceptible to a variety of 

post-tranpfational modifications including acetylation, methylation, phosphorylation, 

ribosMation sumoylation, ubiquitination, citrullination, deimination, and biotinylation. The 

c^e of histones H2A and H3 can also be modified. Histone modifications are integral to 

Page 53 of 205 



WO 2012/075383 PCT/US2011/063046 

diverse biological processes such as gene regulation, DNA repair, and chromosome 

condensation. j 

[00132] One type of histone modification, lysine acetylation, is recognized by f 

bromodomain-containing proteins. Bromodomain-containing proteins are components m. 

transcription factor complexes and determinants of epigenetic memory (Dey, et al. (J0O9) 

Mol. Biol. Cell 20:4899-4909). There are 46 human proteins containing a total owl 

bromodomains discovered to date. One family of bromodomain-containing pi^eins, BET 

proteins (BRD2, BRD3, BRD4, and BRDT) have been used to establish pra(M-of-concept for 

targeting protein-protein interactions of epigenetic "readers," as opposeyo 

chromatin-modifying enzymes, or so-called epigenetic "writers" and^erasers" 

(Filippakopoulos, et al. "Selective Inhibition of BET BromodomaiJre," Nature (published 
online September 24, 2010); Nicodeme, et al. "Suppression of ^fflammation by a Synthetic 

Histone Mimic," Nature (published online November 10, 2^TO)). 

[00133] Examples of proteins inhibited by the compouircls and compositions described 

herein and against which the methods described hereirare useful include 

bromodomain-containing proteins, such as BET plains, such as BRD2, BRD3, BRD4, 

and/or BRDT, or an isoform or mutant thereof, f 

[00134] The activity of a provided compound, or composition thereof, as an inhibitor of a 

bromodomain-containing protein, such asVBET protein, such as BRD2, BRD3, BRD4, 

and/or BRDT, or an isoform or mutantViereof, may be assayed in vitro, in vivo, or in a cell 

line. In vitro assays include assays tfiat determine inhibition of bromodomain-containing 

proteins, such as BET proteins, as BRD2, BRD3, BRD4, and/or BRDT, or a mutant 

thereof. Alternatively, inhibit binding may be determined by running a competition 

experiment where a provide compound is incubated with a bromodomain-containing 

protein, such as a BETjIrotein, such as BRD2, BRD3, BRD4, and/or BRDT bound to known 

ligands, labeled or ujfrabeled. Detailed conditions for assaying a provided compound as an 

inhibitor of a broojrodomain-containing protein, such as a BET protein, such as BRD2, BRD3, 

BRD4, and/orJpRDT or a mutant thereof, are set forth in the Examples below. 

[00135] ^ie invention provides for a method of treating a subject with a MYC-dependent 

cancer, ymprising: identifying a subject in need of treatment; administering to the subject a 

BET inhibitor; determining at least one of MYC mRNA expression, MYC protein expression 

anptumor mass, and wherein following administration, there is a decrease in at least one of 
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myc mRNA expression, MYC protein expression and tumor mass, thereby treating the 

disease. A 

[00136] In one embodiment, the identification step comprises determining whether the j 
subject has at least one of a MYC translocation, a genetic rearrangement of MYC, MYQr 

amplification, MYC over-expression and at least one cellular function that facilitate^cellular 

and/or tumor growth and is altered upon reduction of myc mRNA or protein expression. 

[00137] The invention also provides for a method of treating a subject withX 

MYC-dependent cancer, comprising: deteiniining at least one of MYC mRjft expression, 

MYC protein expression and tumor mass; administering to the subject aJBET inhibitor; and 

comparing at least one of MYC mRNA expression, MYC protein exression and tumor mass 

in the subject before and after administration of the BET inhibitor^ 

[00138] The invention also provides a method of treating a sXject with a MYC-dependent 

cancer, comprising: administering to the subject a BET inhibpor that is identified as capable 

of decreasing at least one of myc mRNA expression, MY)t protein expression and tumor 

mass; and determining at least one of myc mRNA exipession, MYC protein expression and 

tumor mass; wherein following the administration,Xere is a decrease in at least one of myc 

mRNA expression, MYC protein expression andmimor mass, thereby treating the disease. 

[00139] The invention also provides for a Method of treating a subject with a disease, 

comprising: administering a BET inhibitoXhat is identified as capable of decreasing at least 

one of myc mRNA expression, MYC ostein expression and tumor mass, wherein following 

the administration, there is a decrease in at least one of myc mRNA expression, MYC protein 

expression and tumor mass, therapy treating the disease. 

[00140] Acetylated histon^ecognition and bromodomain-containing proteins (such as 

BET proteins) have been ljwplicated in proliferative disease. BRD4 knockout mice die shortly 

after implantation and aie compromised in their ability to maintain an inner cell mass, and 

heterozygotes displaVpre- and postnatal growth defects associated with reduced proliferation 

rates. BRD4 regraites genes expressed during M/Gl, including growth-associated genes, and 

remains bounyo chromatin throughout the cell cycle (Dey, et al. (2009) Mol Biol Cell 

20:4899-4^6). BRD4 also physically associates with Mediator and P-TEFb (CDK9/cyclin 

Tl) to f^nlitate transcriptional elongation (Yang, et al. (2005) Oncogene 24:1653-1662; 

Yang^t al. (2005) Mol Cell 19:535-545). CDK9 is a validated target in chronic 
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lymphocytic leukemia (CLL), and is linked to c-Myc-dependent transcription (Phelps, et al. 

Blood 113:2637-2645; Rahl, et al. (2010) Cell 141:432-445). A 

[00141] BRD4 is translocated to the NUT protein in patients with lethal midline M 

carcinoma, an aggressive form of human squamous carcinoma (French, et al. (2001) Any J. 
Pathol, 159:1987-1992; French, et al. (2003) Cancer Res. 63:304-307). In vitro ana^is with 

RNAi supports a causal role for BRD4 in this recurrent t(15;19) chromosomal translocation. 

Pharmacologic inhibition of the BRD4 bromodomains results in growth arres^rfferentiation 

of BRD4-NUT cell lines in vitro and in vivo (Filippakopoulos, et al. "Selective Inhibition of 
BET Bromodomains," Nature (published online September 24, 2010)). f 

[00142] Bromodomain-containing proteins (such as BET proteinsjifave also been 

implicated in inflammatory diseases. BET proteins (e.g., BRD2, B^D3, BRD4, and BRDT) 

regulate assembly of histone acetylation-dependent chromatin opmplexes that control 

inflammatory gene expression (Hargreaves, et al. (2009) CeW\38:129-145; LeRoy, et al. 

(2008) Mol Cell 30:51-60; Jang, et al. (2005) Mol Cell 1^23-534; Yang, et al. (2005) Mol 

Cell 19:535-545). Key inflammatory genes (secondan/response genes) are down-regulated 

upon bromodomain inhibition of the BET subfamilXand non-responsive genes (primary 

response genes) are poised for transcription. BEjr bromodomain inhibition protects against 

LPS-induced endotoxic shock and bacteria-irtnuced sepsis in vivo (Nicodeme, et al. 

"Suppression of Inflammation by a Synthjfnc Histone Mimic," Nature (published online 

November 10, 2010)). f 
[00143] Bromodomain-containinyproteins (such as BET proteins) also play a role in viral 

disease. For example, BRD4 is implicated in human papilloma virus (HPV). In the primary 

phase of HPV infection of ba^ff epithelia, the viral genome is maintained in an 

extra-chromosomal episom£ In some strains of HPV, BRD4 binding to the HPV E2 protein 

functions to tether the wfal genome to chromosomes. E2 is critical for both the repression of 

E6/E7 and te activati^ of HPV viral genes. Disruption of BRD4 or the BRD4-E2 interaction 

blocks E2-depenc^it gene activation. BRD4 also functions to tether other classes of viral 

genomes to hoXchromatin (e.g., Herpesvirus, Epstein-Barr vims). 

[00144] Ms used herein, the terms "treatment," "treat," and "treating" refer to reversing, 

alleviatijig, delaying the onset of, or inhibiting the progress of a disease or disorder, or one or 

moreXmptoms thereof, as described herein. In some embodiments, treatment may be 

administered after one or more symptoms have developed. In other embodiments, treatment 
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may be administered in the absence of symptoms. For example, treatment may be 

administered to a susceptible individual prior to the onset of symptoms (e.g., in light of a j 

history of symptoms and/or in light of genetic or other susceptibility factors). Treatment mpy 

also be continued after symptoms have resolved, for example to prevent or delay their / 
recurrence. f 

[00145] In certain embodiments, a provided compound inhibits one or more o^5RD2, 

BRD3, BRD4, BRDT, and/or another member of the bromodomain-containin^proteins, or a 

mutant thereof. In some embodiments, a provided compound inhibits two or:more of BRD2, 

BRD3, BRD4, BRDT, and/or another member of the bromodomain-conMnning proteins, or a 

mutant thereof. Provided compounds are inhibitors of one of more of/ne 

bromodomain-containing proteins, such as BRD2, BRD3, BRD4,jfnd/or BRDT and are 

therefore useful for treating one or more disorders associated wMh activity of one or more of 

the bromodomain-containing proteins, such as BRD2, BRD3(fBRD4, and/or BRDT. Thus, in 

certain embodiments, the present invention provides a mj)mod for treating an 

bromodomain-containing protein-mediated disorder, sjfrch as a BET-mediated, a 

BRD2-mediated, a BRD3-mediated, a BRD4-mediired disorder, and/or a BRDT-mediated 

disorder comprising the step of inhibiting a bron^odomain-containing protein, such as a BET 

protein, such as BRD2, BRD3, BRD4, and/oroRDT, or a mutant thereof, by administering to 

a patient in need thereof a provided compound, or a pharmaceutically acceptable composition 

thereof. f 

[00146] As used herein, the termXbromodomain-containing protein-mediated", 

"BET-mediated", "BRD2-mediaHST, "BRD3-mediated", "BRD4-mediated", and/or 

"BRDT-mediated" disorders j|rconditions means any disease or other deleterious condition 
in which one or more of thybromodomain-containing proteins, such as BET proteins, such as 

BRD2, BRD3, BRD4 aip/or BRDT, or a mutant thereof, are known to play a role. 

Accordingly, anothe^mbodiment of the present invention relates to treating or lessening the 

severity of one oiXiore diseases in which one or more of the bromodomain-containing 

proteins, such^s BET proteins, such as BRD2, BRD3, BRD4, and/or BRDT, or a mutant 

thereof, arelfnown to play a role. 
[00147]\f Diseases and conditions treatable according to the methods of this invention 

include, but are not limited to, cancer and other proliferative disorders, inflammatory 

diseases, sepsis, autoimmune disease, and viral infection. Thus one aspect is a method of 
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treating a subject having a disease, disorder, or symptom thereof the method including 

administration of a compound or composition herein to the subject. In one embodiment, a j 
human patient is treated with a compound of the invention and a pharmaceutically acceptaMe 

carrier, adjuvant, or vehicle, wherein said compound is present in an amount to measuiyly 

inhibit bromodomain-containing protein activity (such as BET protein, e.g., BRD2, BRD3, 
BRD4, and/or BRDT) in the patient. 

[00148] The invention further relates to a method for treating or ameliorating cancer or 

another proliferative disorder by administration of an effective amount of aXmpound 

according to this invention to a mammal, in particular a human in need gf such treatment. In 

some aspects of the invention, the disease to be treated by the methocwof the present 

invention is cancer. Examples of cancers treated using the compoyas and methods described 

herein include, but are not limited to, adrenal cancer, acinic celMcarcinoma, acoustic 

neuroma, acral lentiginous melanoma, acrospiroma, acute eosinophilic leukemia, acute 

erythroid leukemia, acute lymphoblastic leukemia, acuteJnegakaryoblastic leukemia, acute 

monocytic leukemia, acute promyelocyte leukemia, aXnocarcinoma, adenoid cystic 

carcinoma, adenoma, adenomatoid odontogenic tuofror, adenosquamous carcinoma, adipose 

tissue neoplasm, adrenocortical carcinoma, adulVi-cell leukemia/lymphoma, aggressive 

NK-cell leukemia, AIDS-related lymphoma,jffveolar rhabdomyosarcoma, alveolar soft part 

sarcoma, ameloblastic fibroma, anaplastic^mrge cell lymphoma, anaplastic thyroid cancer, 

angioimmunoblastic T-cell lymphomaymgiomyolipoma, angiosarcoma, astrocytoma, 

atypical teratoid rhabdoid tumor, B^lll chronic lymphocytic leukemia, B-cell 
prolymphocyte leukemia, B-cel^rymphoma, basal cell carcinoma, biliary tract cancer, 

bladder cancer, blastoma, boiwcancer, Brenner tumor, Brown tumor, Burkitt's lymphoma, 

breast cancer, brain cance^arcinoma, carcinoma in situ, carcinosarcoma, cartilage tumor, 

cementoma, myeloid sarcoma, chondroma, chordoma, choriocarcinoma, choroid plexus 

papilloma, clear-cellifarcoma of the kidney, craniopharyngioma, cutaneous T-cell lymphoma, 

cervical cancer, cmorectal cancer, Degos disease, desmoplastic small round cell tumor, 

diffuse large l^ell lymphoma, dysembryoplastic neuroepithelial tumor, dysgerminoma, 

embryonal Carcinoma, endocrine gland neoplasm, endodermal sinus tumor, 

enteropalny-associated T-cell lymphoma, esophageal cancer, fetus in fetu, fibroma, 

fibrojCcoma, follicular lymphoma, follicular thyroid cancer, ganglioneuroma, 

gaMrointestinal cancer, germ cell tumor, gestational choriocarcinoma, giant cell 
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fibroblastoma, giant cell tumor of the bone, glial tumor, glioblastoma multiforme, glioma, 

gliomatosis cerebri, glucagonoma, gonadoblastoma, granulosa cell tumor, gynandroblastoma^ 

gallbladder cancer, gastric cancer, hairy cell leukemia, hemangioblastoma, head and neck f 

cancer, hemangiopericytoma, hematological malignancy, hepatoblastoma, hepatosplemjr 

T-cell lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, invasive lobulajf 

carcinoma, intestinal cancer, kidney cancer, laryngeal cancer, lentigo maligna, letjCl midline 

carcinoma, leukemia, leydig cell tumor, liposarcoma, lung cancer, lymphangioma, 

lymphangiosarcoma, lymphoepithelioma, lymphoma, acute lymphocytic lejpemia, acute 

myelogenous leukemia, chronic lymphocytic leukemia, liver cancer, smajH cell lung cancer, 

non-small cell lung cancer, MALT lymphoma, malignant fibrous histiocytoma, malignant 

peripheral nerve sheath tumor, malignant triton tumor, mantle celU^mphoma, marginal zone 

B-cell lymphoma, mast cell leukemia, mediastinal germ cell tuofror, medullary carcinoma of 
the breast, medullary thyroid cancer, medulloblastoma, meljMoma, meningioma, merkel cell 

cancer, mesothelioma, metastatic urothelial carcinoma, n^ed Mullerian tumor, mucinous 

tumor, multiple myeloma, muscle tissue neoplasm, mycosis fungoides, myxoid liposarcoma, 

myxoma, myxosarcoma, nasopharyngeal carcinomaff neurinoma, neuroblastoma, 

neurofibroma, neuroma, nodular melanoma, oci^ar cancer, oligoastrocytoma, 

oligodendroglioma, oncocytoma, optic nerveifneath meningioma, optic nerve tumor, oral 

cancer, osteosarcoma, ovarian cancer, Paraiast tumor, papillary thyroid cancer, 

paraganglioma, pinealoblastoma, pinera'toma, pituicytoma, pituitary adenoma, pituitary 

tumor, plasmacytoma, polyembryoiw, precursor T-lymphoblastic lymphoma, primary central 

nervous system lymphoma, primary effusion lymphoma, primary peritoneal cancer, prostate 

cancer, pancreatic cancer, ph^ngeal cancer, pseudomyxoma peritonei, renal cell carcinoma, 

renal medullary carcinomaXetinoblastoma, rhabdomyoma, rhabdomyosarcoma, Richter's 

transformation, rectal capcer, sarcoma, Schwannomatosis, seminoma, Sertoli cell tumor, sex 

cord-gonadal stromaXumor, signet ring cell carcinoma, skin cancer, small blue round cell 

tumors, small celkcarcinoma, soft tissue sarcoma, somatostatinoma, soot wait, spinal tumor, 

splenic margii^H zone lymphoma, squamous cell carcinoma, synovial sarcoma, Sezary's 

disease, smal intestine cancer, squamous carcinoma, stomach cancer, T-cell lymphoma, 

testiculaXancer. thecoma, thyroid cancer, transitional cell carcinoma, throat cancer, urachal 

canc^urogenital cancer, urothelial carcinoma, uveal melanoma, uterine cancer, verrucous 
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carcinoma, visual pathway glioma, vulvar cancer, vaginal cancer, Waldenstrom's 

macroglobulinemia, Warthin's tumor, and Wilms' tumor. , 

[00149] In some embodiments, the present invention provides a method of treating a J 

benign proliferative disorder. Such benign proliferative disorders include, but are not limited 

to, benign soft tissue tumors, bone tumors, brain and spinal tumors, eyelid and orbitaJfamors, 

granuloma, lipoma, meningioma, multiple endocrine neoplasia, nasal polyps, pituirary 

tumors, prolactinoma, pseudotumor cerebri, seborrheic keratoses, stomach polyps, thyroid 

nodules, cystic neoplasms of the pancreas, hemangiomas, vocal cord noduljp; polyps, and 

cysts, Castleman disease, chronic pilonidal disease, dermatofibroma, pilapcyst, pyogenic 
granuloma, and juvenile polyposis syndrome. M 

[00150] The invention further relates to a method for treating irectious and noninfectious 

inflammatory events and autoimmune and other inflammatory diseases by administration of 

an effective amount of a provided compound to a mammal, '-m particular a human in need of 

such treatment. Examples of autoimmune and inflammaroy diseases, disorders, and 

syndromes treated using the compounds and methods Ascribed herein include inflammatory 

pelvic disease, urethritis, skin sunburn, sinusitis, pi^umonitis, encephalitis, meningitis, 

myocarditis, nephritis, osteomyelitis, myositis, hepatitis, gastritis, enteritis, dermatitis, 
gingivitis, appendicitis, pancreatitis, cholecysptis, agammaglobulinemia, psoriasis, allergy, 
Crohn's disease, irritable bowel syndrom^ulcerative colitis, Sjogren's disease, tissue graft 

rejection, hyperacute rejection of transjfranted organs, asthma, allergic rhinitis, chronic 

obstructive pulmonary disease (COBD), autoimmune polyglandular disease (also known as 

autoimmune polyglandular syndij/me), autoimmune alopecia, pernicious anemia, 

glomerulonephritis, dermatonXositis, multiple sclerosis, scleroderma, vasculitis, autoimmune 

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

disease, Parkinson's disuse, Alzheimer's disease, Type I diabetes, septic shock, systemic 

lupus erythematosus^pLE), rheumatoid arthritis, psoriatic arthritis, juvenile arthritis, 

osteoarthritis, chi^iic idiopathic thrombocytopenic purpura, Waldenstrom 

macroglobulinMnia, myasthenia gravis, Hashimoto's thyroiditis, atopic dermatitis, 

degenerati^joint disease, vitiligo, autoimmune hypopituitarism, Guillain-Barre syndrome, 

Behcet'^ffisease, scleracierma, mycosis fungoides, acute inflammatory responses (such as 

acut^respiratory distress syndrome and ischemia/reperfusion injury), and Graves' disease. 
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[00151] In some embodiments, the present invention provides a method of treating 

systemic inflammatory response syndromes such as LPS-induced endotoxic shock and/or i 

bacteria-induced sepsis by administration of an effective amount of a provided compound^ 

a mammal, in particular a human in need of such treatment. X 

[00152] The invention further relates to a method for treating viral infections and diseases 

by administration of an effective amount of a provided compound to a mammal, uniarticular 

a human in need of such treatment. Examples of viral infections and diseases ^ated using 

the compounds and methods described herein include episome-based DNAXruses including, 

but not limited to, human papillomavirus, Herpesvirus, Epstein-Barr vinXhuman 

immunodeficiency virus, hepatis B virus, and hepatitis C virus. X 

[00153] The invention further provides a method of treating a sjXject, such as a human, 

suffering from one of the abovementioned conditions, illnessesJaisorders or diseases. The 

method comprises administering a therapeutically effectiveBlount of one or more provided 

compounds, which function by inhibiting a bromodomaiyTnd, in general, by modulating 

gene expression, to induce various cellular effects, in tMrticular induction or repression of 

gene expression, arresting cell proliferation, inducing cell differentiation and/or inducing 

apoptosis, to a subject in need of such treatmentX 
[00154] The invention further provides a therapeutic method of modulating protein 

methylation, gene expression, cell prolifeiXion, cell differentiation and/or apoptosis in vivo in 

diseases mentioned above, in particulajXancer, inflammatory disease, and/or viral disease 

comprising administering to a subjeXin need of such therapy a pharmacologically active and 

therapeutically effective amountXone or more provided compounds. 

[00155] The invention furtjXr provides a method of regulating endogenous or heterologous 

promoter activity by contaofnng a cell with a provided compound. 

[00156] In certain embodiments, the invention provides a method of treating a disorder (as 

described above) in jXubject, comprising administering to the subject identified as in need 

thereof, a compoiMa of the invention. The identification of those patients who are in need of 

treatment for tttedisorders described above is well within the ability and knowledge of one 

skilled in tlw!art. Certain of the methods for identification of patients which are at risk of 

develops the above disorders which can be treated by the subject method are appreciated in 

the n^lical arts, such as family history, and the presence of risk factors associated with the 

d^^lopment of that disease state in the subject patient. A clinician skilled in the art can 
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readily identify such candidate patients, by the use of, for example, clinical tests, physical 

examination and medical/family history. i 
[00157] A method of assessing the efficacy of a treatment in a subject includes / 

determining the pre-treatment extent of a disorder by methods well known in the art (e.af 

determining tumor size or screening for tumor markers where the cell proliferative d^rorder is 
cancer) and then administering a therapeutically effective amount of a compound^ the 

invention, to the subject. After an appropriate period of time after the administration of the 

compound (e.g., 1 day, 1 week, 2 weeks, one month, six months), the extenrof the disorder is 

determined again. The modulation (e.g., decrease) of the extent or invasiveness of the 

disorder indicates efficacy of the treatment. The extent or invasiveness of the disorder may 

be determined periodically throughout treatment. For example, thrextent or invasiveness of 

the disorder may be checked every few hours, days or weeks to^fssess the further efficacy of 

the treatment. A decrease in extent or invasiveness of the disorder indicates that the 

treatment is efficacious. The method described may be uSed to screen or select patients that 

may benefit from treatment with a compound of the in^ntion. 

[00158] The invention further relates to the use of provided compounds for the production 

of pharmaceutical compositions which are emplXed for the treatment and/or prophylaxis 

and/or amelioration of the diseases, disorder^llnesses and/or conditions as mentioned 
herein. f 

[00159] The invention further relateXo the use of provided compounds for the production 

of pharmaceutical compositions whjfti are employed for the treatment and/or prophylaxis of 

diseases and/or disorders response or sensitive to the inhibition of bromodomain-containing 

proteins, particularly those diseases mentioned above, such as e.g. cancer, inflammatory 

disease, viral disease. M 

[00160] Another objj)ft of the present invention is the use of a compound as described 

herein (e.g., of any formulae herein) in the manufacture of a medicament for use in the 

treatment of a disorder or disease herein. Another object of the present invention is the use of 

a compound araescribed herein (e.g., of any formulae herein) for use in the treatment of a 

disorder orrfsease herein. 

[00161] M Compounds or compositions described herein may be administered using any 

amouJrc and any route of administration effective for treating or lessening the severity of 

carer or other proliferative disorder. The exact amount required will vary from subject to 
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subject, depending on the species, age, and general condition of the subject, the severity of 

the infection, the particular agent, its mode of administration, and the like. Provided A 

compounds are preferably formulated in unit dosage form for ease of administration and f 

uniformity of dosage. The expression "unit dosage form" as used herein refers to a ph^rcally 

discrete unit of agent appropriate for the patient to be treated. It will be understood, hpwever, 

that the total daily usage of the compounds and compositions of the present disclofmre will be 

decided by the attending physician within the scope of sound medical judgmey The specific 

effective dose level for any particular patient or organism will depend uponJa variety of 

factors including the disorder being treated and the severity of the disor^r, the activity of the 

specific compound employed; the specific composition employed; thj^ge, body weight, 

general health, sex and diet of the patient; the time of administration, route of administration, 

and rate of excretion of the specific compound employed; the dmation of the treatment; drugs 

used in combination or coincidental with the specific comp^md employed, and like factors 

well known in the medical arts. f 

[00162] Pharmaceutically acceptable compositions^ this disclosure can be administered 

to humans and other animals orally, rectally, parenterally, intracisternally, intravaginally, 

intraperitoneally, topically (as by powders, ointnfrents, or drops), buccally, as an oral or nasal 

spray, or the like, depending on the severity ofthe infection being treated. In certain 

embodiments, provided compounds may hfc administered orally or parenterally at dosage 

levels of about 0.01 mg/kg to about 50ing/kg and preferably from about 1 mg/kg to about 25 

mg/kg, of subject body weight per yy, one or more times a day, to obtain the desired 

therapeutic effect. f 

[00163] According to somj^mbodiments, the invention relates to a method of inhibiting 

bromodomain-containing jiroteins in a biological sample comprising the step of contacting 

said biological sample «th a provided compound, or a composition thereof. 

[00164] Accordinmto some embodiments, the invention relates to a method of inhibiting a 

bromodomain-coMaining protein, such as a BET protein, such as BRD2, BRD3, BRD4 

and/or BRDT Jor a mutant thereof, activity in a biological sample comprising the step of 

contactingjpid biological sample with a provided compound, or a composition thereof. 

[00165]X The term "biological sample", as used herein, includes, without limitation, cell 

cultures or extracts thereof, biopsied material obtained from a mammal or extracts thereof, 

aylblood, saliva, urine, feces, semen, tears, or other body fluids or extracts thereof. 
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[00166] Inhibition of activity of an protein, e.g.. a bromodomain-containing protein, such 

as a BET protein, such as BRD2, BRD3, BRD4 and/or BRDT, or a mutant thereof, in a J 

biological sample is useful for a variety of purposes that are known to one of skill in the axw 

Examples of such purposes include, but are not limited to, blood transfusion, / 
organ-transplantation, biological specimen storage, and biological assays. f 
[00167] According to another embodiment, the invention relates to a method ojffnhibiting 

activity of one or more bromodomain-containing protein, such as a BET proteiXsuch as 

BRD2, BRD3, BRD4, and/or BRDT, or a mutant thereof, in a patient compSreing the step of 

administering to said patient a provided compound, or a composition cooffrising said 

compound. In certain embodiments, the present invention provides aViethod for treating a 

disorder mediated by one or more bromodomain-containing protein, such as a BET protein, 

such as BRD2, BRD3, BRD4, and/or BRDT, or a mutant thereof in a patient in need thereof, 

comprising the step of administering to said patient a provide compound or 

pharmaceutically acceptable composition thereof. Such cUforders are described in detail 

herein. f 

[00168] Depending upon the particular conditioi|ror disease, to be treated, additional 

therapeutic agents that are normally administere#to treat that condition may also be present 

in the compositions of this disclosure or admtfistered separately as a part of a dosage 

regimen. As used herein, additional therapeutic agents that are normally administered to treat 

a particular disease, or condition, are kjfown as "appropriate for the disease, or condition, 

being treated." f 
[00169] In some embodimentafthe additional therapeutic agent is an epigenetic drug. As 

used herein, the term "epigenjnc drug" refers to a therapeutic agent that targets an epigenetic 

regulator. Examples of epigenetic regulators include the histone lysine methyltransferases, 

histone arginine methylXansferases, histone demethylases, histone deacetylases, histone 

acetylases, and DNAimethyltransferases. Histone deacetylase inhibitors include, but are not 

limited to, vorinowat. 

[00170] Otyr therapies, chemotherapeutic agents, or other antiproliferative agents may 

be combin^nvith a provided compound to treat proliferative diseases and cancer. Examples 

of therares or anticancer agents that may be used in combination with compounds of formula 

I incite surgery, radiotherapy (e.g., gamma-radiation, neutron beam radiotherapy, electron 

bejffn radiotherapy, proton therapy, brachytherapy, and systemic radioactive isotopes), 
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endocrine therapy, a biologic response modifier (e.g., an interferon, an interleukin, tumor 

necrosis factor (TNF), hyperthermia and cryotherapy, an agent to attenuate any adverse A 

effects (e.g., an antiemetic), and any other approved chemotherapeutic drug. j 
[00171] A provided compound may also be used to advantage in combination with ope or 

more antiproliferative compounds. Such antiproliferative compounds include an arojpatase 

inhibitor; an anti-estrogen; an anti-androgen; a gonadorelin agonist; a topoisomerape I 

inhibitor; a topoisomerase II inhibitor; a microtubule active agent; an alkylatinyagent; a 

retinoid, a carotenoid, or a tocopherol; a cyclooxygenase inhibitor; an MMB^ihibitor; an 

mTOR inhibitor; an antimetabolite; a platin compound; a methionine aminopeptidase 

inhibitor; a bisphosphonate; an antiproliferative antibody; a heparanajf inhibitor; an inhibitor 

of Ras oncogenic isoforms; a telomerase inhibitor; a proteasome inhibitor; a compound used 

in the treatment of hematologic malignancies; a Flt-3 inhibitoryJm Hsp90 inhibitor; a kinesin 

spindle protein inhibitor; a MEK inhibitor; an antitumor antimotic; a nitrosourea; a compound 

targeting/decreasing protein or lipid kinase activity, a compound targeting/decreasing protein 

or lipid phosphatase activity, or any further anti-angiopenic compound. 
[00172] Exemplary aromatase inhibitors includeyteroids, such as atamestane, exemestane 

and formestane, and non-steroids, such as aminoglutethimide, rogletimide, 

pyridoglutethimide, trilostane, testolactone, l^oconazole, vorozole, fadrozole, anastrozole 

and letrozole. £ 
[00173] Exemplary anti-estrogens include tamoxifen, fulvestrant, raloxifene and raloxifene 

hydrochloride. Anti-androgens include, but are not limited to, bicalutamide. Gonadorelin 

agonists include, but are not limiJea to, abarelix, goserelin and goserelin acetate. 

[00174] Exemplary topoisomerase I inhibitors include topotecan, gimatecan, irinotecan, 

camptothecin and its analogies, 9-nitrocamptothecin and the macromolecular camptothecin 

conjugate PNU-166148XTopoisomerase II inhibitors include, but are not limited to, the 

anthracyclines such J|Bdoxorubicin, daunorubicin, epirubicin, idarubicin and nemorubicin, 

the anthraquinonop mitoxantrone and losoxantrone, and the podophillotoxins etoposide and 

teniposide. f 

[00175] Jj&emplary microtubule active agents include microtubule stabilizing, microtubule 

destabiljpng compounds and microtubulin polymerization inhibitors including, but not 

limitjp to taxanes, such as paclitaxel and docetaxel; vinca alkaloids, such as vinblastine or 
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vinblastine sulfate, vincristine or vincristine sulfate, and vinorelbine; discodermolides; 

colchicine and epothilones and derivatives thereof. A 

[00176] Exemplary alkylating agents include cyclophosphamide, ifosfamide, melphalanVr 

nitrosoureas such as carmustine and lomustine. / 
[00177] Exemplary cyclooxygenase inhibitors include Cox-2 inhibitors, 5-alkyl systituted 

2-arylaminophenylacetic acid and derivatives, such as celecoxib, rofecoxib, etori<^ib, 

valdecoxib or a 5-alkyl-2- arylaminophenylacetic acid, such as lumiracoxib. f 
[00178] Exemplary matrix metalloproteinase inhibitors ("MMP inhibitor/) include 

collagen peptidomimetic and non-peptidomimetic inhibitors, tetracyclin^flerivatives, 

batimastat, marimastat, prinomastat, metastat, BMS-279251, BAY 1^5566, TAA211, 

MMI270B, and AAJ996. / 
[00179] Exemplary mTOR inhibitors include compounds thmnhibit the mammalian 

target of rapamycin (mTOR) and possess antiproliferative ayvity such as sirolimus, 

everolimus, CCI-779, and ABT578. 

[00180] Exemplary antimetabolites include 5-fluoropracil (5-FU), capecitabine, 

gemcitabine, DNA demethylating compounds, sucl^is 5-azacytidine and decitabine, 

methotrexate and edatrexate, and folic acid antaapnists such as pemetrexed. 

[00181] Exemplary platin compounds inclpGe carboplatin, cis-platin, cisplatinum, and 

oxaliplatin. f 
[00182] Exemplary methionine aminppeptidase inhibitors include bengamide or a 

derivative thereof and PPI-2458. £ 
[00183] Exemplary bisphosphwiates include etidronic acid, clodronic acid, tiludronic acid, 

pamidronic acid, alendronic apra, ibandronic acid, risedronic acid and zoledronic acid. 

[00184] Exemplary antiproliferative antibodies include trastuzumab, trastuzumab-DMl, 

cetuximab, bevacizumj^piituximab, PR064553, and 2C4. The term "antibody" is meant to 

include intact monodcnal antibodies, polyclonal antibodies, multispecific antibodies formed 

from at least two Wftact antibodies, and antibody fragments, so long as they exhibit the 

desired biologiXl activity. 

[00185] flxemplary heparanase inhibitors include compounds that target, decrease or 

inhibit hjfparin sulfate degradation, such as PI-88 and OGT2115. 

LOOiyl The term "an inhibitor of Ras oncogenic isoforms," such as H-Ras, K-Ras, or 

NJ^as, as used herein refers to a compound which targets, decreases, or inhibits the 
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oncogenic activity of Ras; for example, a famesyl transferase inhibitor such as L-744832, 

DK8G557, tipifarnib, and lonafarnib. A 
[00187] Exemplary telomerase inhibitors include compounds that target, decrease or f 

inhibit the activity of telomerase, such as compounds which inhibit the telomerase receror, 

such as telomestatin. J 

[00188] Exemplary proteasome inhibitors include compounds that target, decree or 

inhibit the activity of the proteasome including, but not limited to, bortezomibX 

[00189] The phrase "compounds used in the treatment of hematologic malignancies" as 

used herein includes FMS-like tyrosine kinase inhibitors, which are comXmnds targeting, 

decreasing or inhibiting the activity of FMS-like tyrosine kinase receorors (Flt-3R); 

interferon, l-(3-D-arabinofuransylcytosine (ara-c) and busulfan; aiwALK inhibitors, which 

are compounds which target, decrease or inhibit anaplastic lymafnoma kinase. 

[00190] Exemplary Flt-3 inhibitors include PKC412, midXtaurin, a staurosporine 

derivative, SU11248 and MLN518. 

[00191] Exemplary HSP90 inhibitors include com^mnds targeting, decreasing or 

inhibiting the intrinsic ATPase activity of HSP90; degrading, targeting, decreasing or 

inhibiting the HSP90 client proteins via the ubiraitin proteosome pathway. Compounds 

targeting, decreasing or inhibiting the intrinsXATPase activity of HSP90 are especially 

compounds, proteins or antibodies which inhibit the ATPase activity of HSP90, such as 

17-a11ylamino,17-demethoxygeldanamXin (17AAG), a geldanamycin derivative; other 

geldanamycin related compounds; l^licicol and HDAC inhibitors. 

[00192] The phrase "a compound targeting/decreasing a protein or lipid kinase activity; or 

a protein or lipid phosphatase^rctivity; or any further anti-angiogenic compound" as used 

herein includes a protein tyrosine kinase and/or serine and/or threonine kinase inhibitor or 

lipid kinase inhibitor, suph as a) a compound targeting, decreasing or inhibiting the activity of 

the platelet-derived afowth factor-receptors (PDGFR), such as a compound which targets, 

decreases, or inhimts the activity of PDGFR, such as an N-phenyl-2-pyrimidine-amine 

derivatives, SUM! as imatinib, SU101, SU6668 and GFB-111; b) a compound targeting, 

decreasing\m inhibiting the activity of the fibroblast growth factor-receptors (FGFR); c) a 

compouM targeting, decreasing or inhibiting the activity of the insulin-like growth factor 

recej^for I (IGF-IR), such as a compound which targets, decreases, or inhibits the activity of 

IGjr-IR; d) a compound targeting, decreasing or inhibiting the activity of the Trk receptor 
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tyrosine kinase family, or ephrin B4 inhibitors; e) a compound targeting, decreasing or 

inhibiting the activity of the Axl receptor tyrosine kinase family; f) a compound targeting, j 

decreasing or inhibiting the activity of the Ret receptor tyrosine kinase; g) a compound f 

targeting, decreasing or inhibiting the activity of the Kit/SCFR receptor tyrosine kinaseVuch 

as imatinib; h) a compound targeting, decreasing or inhibiting the activity of the c-Kw 

receptor tyrosine kinases, such as imatinib; i) a compound targeting, decreasing ojffnhibiting 

the activity of members of the c-Abl family, their gene-fusion products (e.g. Ba^Abl kinase) 

and mutants, such as an N-phenyl-2-pyrimidine-amine derivative, such as ijfratinib or 

nilotinib; PD180970; AG957; NSC 680410; PD173955; or dasatinib; j) a^ompound 

targeting, decreasing or inhibiting the activity of members of the protjfm kinase C (PKC) and 

Raf family of serine/threonine kinases, members of the MEK, SRGfJAK, FAK, PDK1, 

PKB/Akt, and Ras/MAPK family members, and/or members ofrme cyclin-dependent kinase 

family (CDK), such as a staurosporine derivative disclosed ufUS 5,093,330, such as 

midostaurin; examples of further compounds include UQfTOl, safingol, BAY 43-9006, 

bryostatin 1, perifosine; ilmofosine; RO 318220 and 1^0 320432; GO 6976; ISIS 3521; 

LY333531/LY379196; a isochinoline compound; ̂ rarnesyl transferase inhibitor; PD184352 

or QAN697, or AT7519; k) a compound targeting, decreasing or inhibiting the activity of a 

protein-tyrosine kinase, such as imatinib meroate or a tyrphostin such as Tyrphostin 

A23/RG-50810; AG 99; Tyrphostin AG Tyrphostin AG 1748; Tyrphostin AG 490; 
Tyiphostin B44; Tyrphostin B44 (+) enpntiomer; Tyiphostin AG 555; AG 494; Tyrphostin 

AG 556, AG957 and adaphostin (4^(2,5- dihydroxyphenyl)methyl]amino)-benzoic acid 

adamantyl ester; NSC 680410, adnphostin); 1) a compound targeting, decreasing or inhibiting 

the activity of the epidermal growth factor family of receptor tyrosine kinases (EGFR, ErbB2, 

ErbB3, ErbB4 as homo- onfneterodimers) and their mutants, such as CP 358774, ZD 1839, 

ZM 105180; trastuzum^^ cetuximab, gefitinib, erlotinib, OSI-774, Cl-1033, EKB-569, 

GW-2016, antibodie^l.l, E2.4, E2.5, E6.2, E6.4, E2.ll, E6.3 and E7.6.3, and 

7H-pyrrolo-[2,3-dftyrimidine derivatives; and m) a compound targeting, decreasing or 

inhibiting the activity of the c-Met receptor. 

[00193] Exemplary compounds that target, decrease or inhibit the activity of a protein or 

lipid phosphatase include inhibitors of phosphatase 1, phosphatase 2A, or CDC25, such as 

okadrc acid or a derivative thereof. 
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[00194] Further anti-angiogenic compounds include compounds having another 

mechanism for their activity unrelated to protein or lipid kinase inhibition, e.g. thalidomide A 

and TNP-470. / 
[00195] Additional exemplary chemotherapeutic compounds, one or more of which npiy 

be used in combination with provided compounds, include: daunorubicin, adriamycijfAra-C, 

VP-16, teniposide, mitoxantrone, idarubicin, carboplatinum, PKC412, 6-mercapto^urine 

(6-MP), fludarabine phosphate, octreotide, SOM230, FTY720, 6-thioguanine,^^dribine, 

6-mercaptopurine, pentostatin, hydroxyurea, 2-hydroxy-1 H-isoindole-1,3-dipne derivatives, 

I-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine or a pharmaceuticaljjfacceptable salt 

thereof, 1 -(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine succinat^angiostatin, 

endostatin, anthranilic acid amides, ZD4190, ZD6474, SU5416, Sj^668, bevacizumab, 

rhuMAb, rhuFab, macugen; FLT-4 inhibitors, FLT-3 inhibitor^WEGFR-2 IgGI antibody, 

RPI4610, bevacizumab, porfimer sodium, anecortave, triarranolone, hydrocortisone, 

II-a-epihydrocotisol, cortexolone, 17a-hydroxyprogestei»ne, corticosterone, 

desoxycorticosterone, testosterone, estrone, dexametha|Fone, fluocinolone, a plant alkaloid, a 

hormonal compound and/or antagonist, a bioIogicaXesponse modifier, such as a lymphokine 

or interferon, an antisense oligonucleotide or oligonucleotide derivative, shRNA or siRNA, or 
a miscellaneous compound or compound witi/other or unknown mechanism of action. 

[00196] For a more comprehensive di§o(nssion of updated cancer therapies see, The Merck 
Manual, Seventeenth Ed. 1999, the entre contents of which are hereby incorporated by 

reference. See also the National CaXer Institute (CNI) website (www.nci.nih.gov) and the 

Food and Drug Administration (BDA) website for a list of the FDA approved oncology 

dings. J 
[00197] Other example^of agents, one or more of which a provided compound may also 

be combined with incluX: a treatment for Alzheimer's Disease such as donepezil and 

rivastigmine; a treatnfdnt for Parkinson's Disease such as L-DOPA/carbidopa, entacapone, 

ropinirole, pramijxxole, bromocriptine, pergolide, trihexyphenidyl, and amantadine; an agent 

for treating mupiple sclerosis (MS) such as beta interferon (e.g., Avonex® and Rebif0), 

glatiramer acetate, and mitoxantrone; a treatment for asthma such as albuterol and 

montelu^st; an agent for treating schizophrenia such as zyprexa, risperdal, seroquel, and 

halomidol; an anti-inflammatory agent such as a corticosteroid, a TNF blocker, IL-1 RA, 

ayhioprine, cyclophosphamide, and sulfasalazine; an immunomodulatory agent, including 
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immunosuppressive agents, such as cyclosporin, tacrolimus, rapamycin, mycophenolate 

mofetil, an interferon, a corticosteroid, cyclophosphamide, azathioprine, and sulfasalazine; a A 
neurotrophic factor such as an acetylcholinesterase inhibitor, an MAO inhibitor, an f 

interferon, an anti-convulsant, an ion channel blocker, riluzole, or an anti-Parkinson's arent; 

an agent for treating cardiovascular disease such as a beta-blocker, an ACE inhibitoiX 

diuretic, a nitrate, a calcium channel blocker, or a statin; an agent for treating liveXlisease 

such as a corticosteroid, cholestyramine, an interferon, and an anti-viral agent^ffn agent for 

treating blood disorders such as a corticosteroid, an anti-leukemic agent, orirgrowth factor; 

01* an agent for treating immunodeficiency disorders such as gamma globplin. 

[00198] The above-mentioned compounds, one or more of which cmi be used in 

combination with a provided compound, can be prepared and administered as described in the 
art. f 
[00199] Provided compounds can be administered alone afin combination with one or 
more other therapeutic compounds, possible combinatioiWfnerapy taking the form of fixed 

combinations or the administration of a provided cormpund and one or more other 

therapeutic compounds being staggered or given independently of one another, or the 

combined administration of fixed combinations imd one or more other therapeutic 

compounds. Provided compounds can besid^or in addition be administered especially for 

tumor therapy in combination with chemojlKerapy, radiotherapy, immunotherapy, 

phototherapy, surgical intervention, orVcombination of these. Long-term therapy is equally 

possible as is adjuvant therapy in thXontext of other treatment strategies, as described 

above. Other possible treatmentsJue therapy to maintain the patient's status after tumor 

regression, or even chemopr^entive therapy, for example in patients at risk. 

[00200] Such additionalmgents may be administered separately from a composition 

containing a provided ^npound, as part of a multiple dosage regimen. Alternatively, those 

agents may be part owa single dosage form, mixed together with a provided compound in a 

single compositi^T If administered as part of a multiple dosage regimen, the two active 

agents may beXbmitted simultaneously, sequentially or within a period of time from one 

another normally within five hours from one another. 

[00201]X Upon improvement of a subject's condition, a maintenance dose of a compound, 

comjysition or combination of this invention may be administered, if necessary. 

Sfrequently, the dosage or frequency of administration, or both, may be reduced, as a 
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function of the symptoms, to a level at which the improved condition is retained when the 

symptoms have been alleviated to the desired level, treatment should cease. The subject may J 

however, require intermittent treatment on a long-term basis upon any recurrence of diseasX 

symptoms. J 

[00202] It will be understood, however, that the total daily usage of the compoundpand 

compositions of the present invention will be decided by the attending physician ^thin the 

scope of sound medical judgment. The specific inhibitory dose for any paiticrar patient will 

depend upon a variety of factors including the disorder being treated and thjrseverity of the 

disorder; the activity of the specific compound employed; the specific composition 

employed; the age, body weight, general health, sex and diet of the parent; the time of 

administration, route of administration, and rate of excretion of tho^pecific compound 

employed; the duration of the treatment; drugs used in combin^won or coincidental with the 

specific compound employed; and like factors well known ij^he medical arts. 

[00203] The total daily inhibitory dose of the compounds of this invention administered to 

a subject in single or in divided doses can be in amount, for example, from 0.01 to 50 mg/kg 

body weight or more usually from 0.1 to 25 mg/kgJrady weight. Single dose compositions 

may contain such amounts or submultiples therra to make up the daily dose. In one 
embodiment, treatment regimens according jVthe present invention comprise administration 

to a patient in need of such treatment fronrabout ^ mg to about 1000 mg of the compound(s) 

of this invention per day in single or rmfntiple doses. 

[00204] As used herein, the termircombination," "combined," and related terms refers to 

the simultaneous or sequential administration of therapeutic agents in accordance with this 

invention. For example, a pryided compound may be administered with another therapeutic 

agent simultaneously or semientially in separate unit dosage forms or together in a single unit 

dosage form. Accordingly, an embodiment of the invention provides a single unit dosage 

form comprising a pjpvided compound, an additional therapeutic agent, and a 

pharmaceuticallyyrcceptable carrier, adjuvant, or vehicle for use in the methods of the 

invention. f 

[00205] "Kit amount of both, a provided compound and additional therapeutic agent (in 

those coj^ositions which comprise an additional therapeutic agent as described above) that 

may b|e combined with the carrier materials to produce a single dosage form will vary 

deeding upon the host treated and the particular mode of administration. Preferably, 
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compositions should be formulated such that a dosage of between 0.01 - 100 mg/kg body 

weight/day of a provided compound can be administered. j 

[00206] In those compositions which comprise an additional therapeutic agent, that f 

additional therapeutic agent and the provided compound may act synergistically. Therefore, 

the amount of additional therapeutic agent in such compositions will be less than tha^r 

required in a monotherapy utilizing only that therapeutic agent. In such compositions a 

dosage of between 0.01 - 1,000 jig/kg body weight/day of the additional thera^utic agent can 

be administered. j 
[00207] The amount of additional therapeutic agent present in the corppositions of this 

disclosure will be no more than the amount that would normally be administered in a 

composition comprising that therapeutic agent as the only active a*nt. Preferably the 

amount of additional therapeutic agent in the presently disclos^rcompositions will range 

from about 50% to 100% of the amount normally present in ̂ composition comprising that 

agent as the only therapeutically active agent. M 
[00208] Provided compounds, or pharmaceutical compositions thereof, may also be 

incorporated into compositions for coating an implantable medical device, such as prostheses, 

artificial valves, vascular grafts, stents and cathe^rs. Vascular stents, for example, have been 

used to overcome restenosis (re-narrowing ojffne vessel wall after injury). However, patients 

using stents or other implantable devices ufsk clot formation or platelet activation. These 

unwanted effects may be prevented or Xtigated by pre-coating the device with a 

pharmaceutically acceptable composition comprising a provided compound. Implantable 

devices coated with a compounder this invention are another embodiment of the present 

invention. J 

[00209] The recitation ya listing of chemical groups in any definition of a variable herein 

includes definitions of tj(rat variable as any single group or combination of listed groups. The 

recitation of an embodiment for a variable herein includes that embodiment as any single 

embodiment or ii^combination with any other embodiments or portions thereof. The 

recitation of anmmbodiment herein includes that embodiment as any single embodiment or in 

combinatioXvith any other embodiments or portions thereof. 

[00210]X In another aspect, the invention provides a method of method of synthesizing a 

commind of formula I. Another embodiment is a method of making a compound of any of 

tha^oi'mulae herein using any one, or combination of, reactions delineated herein. The 
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method can include the use of one or more intermediates or chemical reagents delineated 

herein. 

EXEMPLIFICATION 

[00211] As depicted in the Examples below, in certain exemplary embodiments, 

compounds are prepared according to the following general procedures. It will be 

appreciated that, although the general methods depict the synthesis of certain comj^unds of 

the present invention, the following general methods, and other methods knovwpto one of 

ordinary skill in the ait, can be applied to all compounds and subclasses anc^Ppecies of each 

of these compounds, as described herein. 

[00212] EXAMPLE 1. Synthesis of (2-bromphenyl)(4-chloropl/hyI)methanone: 
BrMg 

Br O Br OH 
CI 

i.(COCI)2, DMSO 
ii. NEt3 

"ci "ci. To a solution 

of 2-bromobenzaldehyde (3.15 mL, 27.0 mmol) and TH^fl35 mL) at 0 °C was added 

(4-chlorophenyl)magnesium bromide solution (29.7 rtff, 1M in THF, 29.7 mmol). The 

reaction was stirred at 0 °C for 30 min before addition of a saturated solution of ammonium 

chloride. The layers were separated and the aqurous extracted with EtOAc. The combined 

organics were washed with brine, dried over BR^SO*, filtered, and concentrated. The crude 

residue was purified via Biotage to affordJE-bromophenyl)(4-chlorophenyl)methanol. To a 

solution of DCM (100 mL) and oxalyl dnloride (2.471 mL, 28.2 mmol) at -78 °C was added 

DMSO (3.34 mL, 47.0 mmol) and tb(c reaction stirred at -78 °C for 15 min. After 15 min a 

solution of (2-bromophenyl)(4-chfrorophenyl)methanol in DCM (25 mL) was added dropwise 

and stirred for 15 min at -78 °lrbefore addition of Et3N (9.84 mL, 70.6 mmol). The cold bath 

was removed and the reacttfh was wanned to room temperature. To this solution was added 

water and the layers seraated. The aqueous was extracted with DCM and the combined 

organics were dried tfer Na^SO^ filtered, and concentrated. The crude residue was purified 

via Biotage (EtO£f£/hex) to afford (2-bromophenyl)(4-chlorophenyl)methanone. LC/MS m/z 
295 [M+H]+. 

[00213] J&AMPLE2. Synthesis of prop-2-yn-l-yI benzoate 
BzCI, NEt3 
DMAP 

H-^'X 'OH OBz, To a solution of prop-2-yn-l-ol (3.63 mL, 62.4 mmol), 

DGK4 (180 mL), and Et3N (17.40 mL, 125 mmol) at 0 °C were added benzoyl chloride (7.25 
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mL, 62.4 mmol) and DMAP (0.381 g, 3.12 mmol). The reaction was stirred while wanning 

to room temperature overnight. The reaction was diluted with water and the layers separated. 

The aqueous was extracted with DCM and the combined organics were dried over Na^SOjX 

filtered, and concentrated to afford prop-2-yn-l-yl benzoate which was used in subsequent 

reactions without further purification. LC/MS ni/z 161 [M+H]+. f 

[00214] EXAMPLE 3. Synthesis of (3-methyIisoxazol-5-yl)methyl benzoat/ 

mmol), prop-2-ynyl benzoate (1 g, 6.24 mmol), and (E)-acetaldehyd^oxime (0.571 mL, 9.37 

mmol) at 0 °C was added bleach (23.12 mL, 18.73 mmol). The reaction was stirred overnight 

before the layers were separated and the aqueous extracted with^CM. The combined 

organics were dried over Na2S04, filtered, and concentrated/The crude residue was purified 

via Biotage (EtOAc/hex) to afford (3-methylisoxazol-5-v*methyl benzoate. LC/MS m/z 218 

[M+H]+. / 

[00215] EXAMPLE 4. Synthesis of (4-broniow£methyIisoxazol-5-yl)methyl benzoate 

(3-methylisoxazol-5-yl)methyl benzoaty907 mg, 4.18 mmol), AcOH (3.5 mL, 61.1 mmol), 
and NBS (892 mg, 5.01 mmol). TheXaction was heated to 110 °C overnight. The reaction 

was cooled to room temperature ami diluted with water. The aqueous was extracted with 

EtOAc and the combined organcs were washed with brine, dried overNaaSO.*, filtered, and 

concentrated. The crude resfflue was purified via Biotage (EtOAc/hex) to afford 

(4-bromo-3-methylisoxa»l-5-yl)methyl benzoate. LC/MS m/z 296 [M+H]+. 

[00216] EXAMPU5. Synthesis of 

(4-(2-(4-chIorobei*oyl)phenyI)-3-methylisoxazol-5-yl)methyl benzoate 

OBZ. To a solution of chloroform, Et3Ny).435 mL, 3.12 

ile vial was added 
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NSSN XPhos, Pd(OAc)2, NEt3 

OBz 
BH 

OBz 

CI £ To a 

resealable vial was added Pd(OAc)2 (3.87 mg, 0.017 mmol) and X-phos (16.42 rf, 0.034 

mmol) before the vial was sealed and evacuated and purged with N2 (3X). Trohis vial was 

added (4-bromo-3-methylisoxazol-5-yl)methyl benzoate (102 mg, 0.344 n^ol) in dioxane (1 

mL), Et3N (144 pi, 1.033 mmol), and 4,4,5,5-tetramethyl-l,3,2-dioxabo|fclane solution (517 
pi, 1M in THF, 0.517 mmol). The reaction was stirred overnight at jf) °C, cooled to room 

temperature and filtered. The filtrate was concentrated to afford drude 

(3-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isojdrcol-5-yl)methyl benzoate. To 

a resealable vial was added K2CO3 (47.5 mg, 0.344 mmol)yPdCl2(dppf)-CH2Cl2 Adduct 

(20.06 mg, 0.025 mmol), (2-bromophenyl)(4-chloropht^lyl)methanone (72.6 mg, 0.246 

mmol). The vial was sealed and evacuated and purgjfff with N2 (3X) before addition of crude 

(3-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborqJfan-2-yl)isoxazol-5-yl)methyl benzoate (118 

mg, 0.344 mmol) dissolved in dioxane (2 mL^Water (0.5 mL) was then added to this 

solution before the vial was heated to 110 ^overnight. The reaction was cooled to room 

temperature, diluted with EtOAc, filterejf and concentrated. The crude residue was purified 

via Biotage (EtOAc/hex) to afford 

(4-(2-(4-chlorobenzoyl)phenyl)-3^fiethylisoxazol-5-yl)methyl benzoate. LC/MS m/z 432 

[M+Hf. 

[00217] EXAMPLE 6. Synthesis of 

6-(4-chlorophenyl)-l-mpfnyl-4H-benzo[c]isoxazolo 

[4,5-e]azepine. 
;N iyroH 

0 JrMesyl-CI 
OBz M>- NaN3 PMe3 

ci (Compound 190). 

[003C8] (4-chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)phenyl)methanon 
rTo a round bottomed flask was added 
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(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl) 

methyl benzoate (32.7 mg, 0.076 mmol), THF (3 mL), MeOH (3 mL), and water (1.5 mL). * 

This solution was cooled to 0 °C before addition of Lithium Hydroxide Monohydrate (9.5^ 

mg, 0.227 mmol) and the reaction stirred at 0 °C for lh before diluting with water and f 

EtOAc. The layers were separated and the aqueous extracted with EtOAc (3X). Th^ 

combined organics were washed with brine, dried over NaiSO^ filtered, and conyritrated to 

afford crude j 
(4-chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)phenyl)meth|Hnone. 

[00219] (4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-y!)methy methanesulfonate. 
To a round bottomed flask was added crude (4-chlorophenyl)(2-(5-(hXroxymethyl)-

3-methylisoxazol-4-yl)phenyl)methanone (24.9 mg, 0.076 mmol)^CM (2 mL), and Et3N 

(21.18 |al, 0.152 mmol). This solution was cooled to 0 °C befoufaddition of MsCl (7.10 |il, 

0.091 mmol) and the reaction stirred at 0 °C for 30 min befafe diluting with water and 

extracting with DCM. The combined organics were driedrover Na2S04, filtered, and 

concentrated to afford crude (4-(2-(4-chiorobenzoyl)pXnyl)-3-methylisoxazol-5-yl)methyl 

methanesulfonate. f 

[00220] (2-(5-(azidomethyl)-3-methylisoxaz€r4-yl)phenyl)(4-chlorophenyl)methanone. 
To a round bottomed flask was added crude f 

(4-(2-(4-chlorobenzoyl)phenyl)-3-methyliXxazol-5-

yl)methyl methanesulfonate (30.8 mg, flT076 mmol), DMF (2 mL), and sodium azide (4.93 

mg, 0.076 mmol). The reaction was/tirred at room temperature for 2 h before diluting with 

water and extracting with EtOAyThe combined organics were washed with brine, dried 

over Na2S04, filtered, and coventrated to afford crude 

(2-(5-(azidomethyl)-3-metttylisoxazol-4-yl)phenyl) 

(4-chlorophenyl)methanpne. 

[00221] 6-(4-chloJophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine(Compound 
190). To a reseal^ffe vial was added crude 

(2-(5-(azidomjfmyl)-3-methylisoxazol-4-yl)phenyl) 

(4-chloropl^iyl)methanone (27 mg, 0.077 mmol) and toluene. The vial was sealed and 

placed uKer N2 before addition of trimethylphosphine solution (92 \x\, 1 M toluene, 0.092 

mmqm. The reaction was stirred at room temperature for 2 h before purifying via Biotage (10 

g^tOAc/hex) to afford 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine. 
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'H NMR (400 MHz, Acetone) 5 7.78 - 7.84 (m, IH), 7.65 - 7.74 (m, IH), 7.34 - 7.47 (m, 6H), 

4.62 (br. s, 2H), 2.54 (s, 3H). LC/MS m/z 309 [M+H]4". 

[00222] EXAMPLE 7. Synthesis of 
3-(((4-methoxybenzyl)oxy)methyl)-5-methylisoxazole 

X>H 

0 
CI^Sss\ J ^ PMBO"\^N 

W° NaH, TBAI W° 

[00223] To a resealable vial were added NaH (193 mg, 60% dispersio^m mineral oil, 4.82 
mmol) and THF. The vial was cooled to 0 °C before addition of (4-m^lnoxyphenyl)methanol 

(639 (il, 5.14 mmol) and the reaction stirred at 0 °C for 30 min befoie addition of 

3-(chloromethyl)-5-methylisoxazole (423 mg, 3.22 mmol) and tapabutylammonium iodide 

(119 mg, 0.322 mmol). The reaction was heated to reflux ovj^iight. The vial was cooled to 

room temperature before being diluted with ammonium chloride solution. The aqueous was 

extracted with EtOAc and the combined organics were i/ashed with brine, dried over 

Na2S04, filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 

to afford 3-((4-methoxybenzyloxy)methyl)-5-meJjtylisoxazole. LC/MS m/z 256 [M+Na]+. 

[00224] EXAMPLE 8. Synthesis of 
2-(3-(((4-methoxybenzyl)oxy)methyl)-5-iplthylisoxazol-4-yl)benzonitrile 

PMBO^SssN PdC,2. K0Ac PMBO' To X D 

-CN . To a resealable vial was added potassium 

acetate (112 mg, 1.143 mmol), rffflladiiim(n) chloride (0.507 mg, 2.86 (imol), and 

2-bromobenzonitrile (104 mXO.572 mmol). The vial was sealed and evacuated and purged 

with N2 (3X) before addition of DMA (4 mL) and 

3-((4-methoxybenzyloX)methyl)-5-methylisoxazoIe (200 mg, 0.857 mmol). The vial was 

heated to 130 °C oymight. The reaction was cooled to room temperature and diluted with 

water. The aqu^us was extracted with EtOAc and the combined organics were washed with 

brine, dried a&r Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (E^Ac/hex) to afford 

2-(3-((4rmethoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)benzonitrile. LC/MS m/z 335 

[Mn/ir. 
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[00225] EXAMPLE 9. Synthesis of 

2-(3-(((4-methoxybenzyl)oxy)methyl)-5-methylisoxazol-4-yl)benzaldehyde. 
DIBAL-H 

[00226] To a round bottomed flask was added 

2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)benzonitrile (165.3Xg, 0.494 

mmol) and DCM (3 mL). This solution was cooled to 0°C before addition owa solution of 

DIBAL-H (593 JJI, 1M in DCM, 0.593 mmol). The reaction was stirred °C for lh before 

addition of IN HCl. The layers were separated and the aqueous was emracted with DCM 

(3X). The combined organics were washed with IN HCl and brineJcefore being dried over 

Na2SC>4, filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 
to afford 2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxapol-4-yl)benzaldehyde. LC/MS 

m/z 338 [M+H]+. 

[00227] EXAMPLE 10. Synthesis of (4-chloropiyTyl)(2-(3-

(((4-methoxybenzyl)oxy)methyl)-5-methylisoxazy4-yl)phenyl)methanoI 
BrMg 

XI PMBO' 

ci . To a round bottomed flask was added 

2-(3-((4-methoxybenzyloxy)rMfthyl)-5-methylisoxazol-4-yl)benzaldehyde (94 mg, 0.279 

mmol) and THF. The solution was cooled to -78 °C before addition of 

(4-chlorophenyl)magnejflim bromide solution (418 pi, 1M in THF, 0.418 mmol) and the 

reaction stirred at -78pC for 30 min. The solution was quenched via the addition of water 

and warmed to roofm temperature. The aqueous was extracted with EtOAc (3X) and the 

combined orgaJncs were washed with brine, dried over Na2S04, filtered, and concentrated. 

The crude ljpldue was purified via Biotage (EtOAc/hex) to afford 

(4-chlorgphenyl)(2-(3-((4-methoxybenzyloxy)methyl)-5-

meth^soxazol-4-yl)phenyl)methanol. LC/MS m/z 450 [M+H]+. 
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[00228] EXAMPLE 11. Synthesis of 

(4-chlorophenyl)(2-(3-(((4-methoxybenzyl)oxy)methyl)-5-methylisoxazol-

4-yl)phenyl)methanone 
PMBO'^NrS-NN PMBO^N^N 

i. (COCI)2, DMSO 
ii. NEt3 

ci ci . To a round bottomed firask was added 

DCM (4 mL) and oxalyl chloi'ide (28.0 pi, 0.320 mmol) before the solut^I was cooled to -78 

°C. To this solution was added DMSO (37.9 pi, 0.533 mmol) and th^reaction stirred at -78 

°C for 15 min before addition of (4-chlorophenyl)(2-(3-((4-metho>&fDenzyloxy)methyl)-5-

methylisoxazol-4-yl)phenyl)methanol (120 mg, 0.267 mmol) diXolved in DCM. The 

solution was stirred for an additional 15 min before additionXr Et3N (112 pi, 0.800 mmol) 

and the reaction waiTned to room temperature. Water wa^fladed and the layers separated. 

The aqueous was extracted with DCM and the combing organics were dried over Na2S04, 

filtered, and concentrated. The crude residue was terrified via Biotage (EtOAc/hex) to afford 

(4-chlorophenyl)(2-(3-((4-methoxybenzyloxy)n]^hyl)-5-methylisoxazol-4-yl)phenyl)methan 

one. LC/MS m/z, 448 [M+H]+. 

[00229] EXAMPLE 12. Synthesis of, 

(4-chIorophenyl)(2-(3-(hydroxymethw>5-methylisoxazol-4-yI)phenyI)methanone 
HO' 

DDQ 

ci X ci . To a round bottomed flask was added 

(4-chlorophenyl)(2-(3f((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)phenyl)methan 

one (69 mg, 0.154/nmol), DCM, and water. This solution was cooled to 0 °C before addition 

of DDQ (69.9y^, 0.308 mmol) and the reaction stirred at 0 °C for 4 h before addition of 

NaHC03 sdution. The layers were separated and the aqueous extracted with DCM. The 

combinyorganics were dried over NaiSO^ filtered, and concentrated. The crude residue 

was rarified via Biotage (EtOAc/hex) to afford 
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(4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-

yl)phenyl)methanone. LC/MS m/z 328 [M+H]\ 

[00230] EXAMPLE 13. Synthesis of 

6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepine (Compound 191), 
-1.Msc1.NEt3 
2. NaN3 
3. PMe3 

. To a round bottomed flask vys added 

(4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-yl)phen\wmethanone (47.2 mg, 

0.144 mmol), DCM, and Et3N (40.1 pi, 0.288 mmol). The solutioa^as cooled to 0 °C before 

addition of Ms-Cl (13.47 pi, 0.173 mmol). The reaction was stVed at 0 °C for 30 min before 

addition of water. The layers were separated and the aqueoy was extracted with DCM. The 

combined organics were dried over Na2S04, filtered, and^ncentrated to afford crude 

(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yjflnethyl methanesulfonate. To a round 

bottomed flask was added (4-(2-(4-chlorobenzoyl)offenyl)-5-methylisoxazol-3-yl)methyl 

methanesulfonate (58.4 mg, 0.144 mmol), DMF^ind sodium azide (28.1 mg, 0.432 mmol). 

The reaction was stirred at room temperatureXr 2 h before diluting with water and extracting 

the aqueous with EtOAc. The combined o^anics were washed with brine, dried over 

Na2S04, filtered, and concentrated to ajrord crude 

(2-(3-(azidomethyl)-5-methylisoxa^-4-yl)phenyl) 
(4-chlorophenyl)methanone. To abound bottomed flask was added 

(2-(3-(azidomethyl)-5-methylJroxazol-4-yl)phenyl)(4-chlorophenyl)methanone (50.8 mg, 

0.144 mmol), toluene (3 njf), and trimethylphosphine solution (216 pi, 1M in toluene, 0.216 

mmol). The reaction wpf stirred at room temperature over 2 days before purifying via 

Biotage (EtOAc/he^^o afford 

6-(4-chlorophen)^l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepine. LC/MS m/z 309 [M+Hj+; 

'H NMR (400JWHz, Acetone) 8 7.70 - 7.76 (m, IH), 7.63 - 7.70 (m, IH), 7.32 - 7.49 (m, 6H), 

5.10 (br. s, JH), 4.10 (br. s, IH), 2.68 (s, 3H). 

[00231]^r EXAMPLE 14. General Synthetic Approach to Compounds of Formula I, 
WhenRn R2 is Hydrogen and R3 is -CH2-C(0)-N(R')(R")* Scheme 1 sets forth a general 

mjlmod for making certain compounds of the invention. 
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[00232] Scheme 1. 

C02RA ^ h 

10 

X= halo; 
R^alkyl 

ORB 

11 

Re=-C(0)alky] 

J'^.O H i- [Ox] g 
Pd°, L„, base R|-"N^ ^ ii.Ti(OEt)4, H2N'' Vt-Bu 

AS^C02RA wr 
(Rsln 12 

HN-S 

M'XOj'Bu u R 

ji )-{ VBU 
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Amine, A 

Bu 
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Coupling Agenl (^s)n 

Rc 

J^-N 
Mill* On 

Base 
R\.„R'1 

H 20 Formula I 

[00233] 

Helerocydes 

One example of a halo-ester 10 was synthesized as described below. 
-Br 

[00234] Methyl 2-bromo-4,5-dimethylthiophewk-3~carboxylate. co2Me Xo a 

solution of methyl 4,5-dimethylthiophene-3-ca^oxylate (1.89 g, 11.10 mmol) in DMF (10 

mL) was added jV-bromosuccinimide (231M, 13.32 mmol) at room temperature. The reaction 

mixture turned orange over time and waj^llowed to stir for 2 h, at which time LC-MS 

analysis indicated complete consumption of the methyl 4,5-dimethylthiophene-3-carboxylate. 

To the solution was added MTBE^id water. The aqueous layer was extracted with MTBE 

(2x), the combined orange orgamc layer was washed with 1% sodium thiosulfate, followed 

by water (2x). The organic iJfase was dried over Na2S04 and concentrated to give yellow oil. 

The crude reaction mixture was purified on Biotage system (isocratic elution 2% EtOAc : 

98% Hexanes) to give^Fie titled compound as a light yellow solid (2.61 g, 10.5 mmol, 94% 

yield). LC/MS m/zj^9 [M+H]+. 

[00235] Qffe example of the borolane reagent 11 was synthesized as described below. 
N-0 OAc 

M I>-/ 
[00236] jP'Methylisoxazol-5-yl)methyl acetate, s-' . To a suspension of N-

chlorostiEcimide (71.5 g, 535 mmol) in CHCI3 (360 mL) and pyridine (1.61 g, 20.3 mmol) 

was aBded a solution of (£)-acetaldehyde oxime (31.6 g, 535 mmol). After a period of 1 h, 

pjppargylacetate (35.0 g, 357 mmol) in a minimum of CHCI3 was added to the previous 
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mixture. Triethylamine (114 g, 1124 mmol) was then added dropwise and the reaction 

mixture was cooled in a water bath in order to maintain the internal temperature below the 

boiling point. After a period of 1 h, the reaction mixture was concentrated in vacuo follows 

by the addition of EtOAc. The mixture was filtered on a glass filter and the solid washed^vith 

EtOAc, the combined filtrates were evaporated. After evaporation, additional EtOA^as 

added and the previous process repeated. The EtOAc was evaporated and the crudjTproduct 

was purified on a on Biotage system (isocratic elution 40% EtOAc : 60% Hexaffes) and the 

fractions followed by LC/MS to provide the titled compound as a clear oil.jfc/MS in/z 156 
[M+H]+. 

N' 

[00237] (4-Bromo-3-methylisoxazol-5-yl)methyl acetate. )f . To a solution of (3-

methylisoxazol-5-yl)methyl acetate (0.979 g, 6.31 mmol) in Ao©H (10 mL, 175 mmol) was 

added N-bromosuccinimide (1.30 g, 7.30 mmol) and H2SOy^).65 mL, 12.19 mmol). The 
reaction was heated to 110 °C. After 1 h, the reaction mh^ure was cooled to room 

temperature and carefully poured into a beaker containing ice and saturated NaHC03. The bi-

phasic was vigorously stirred and basic solution (pJff~8-9) was extracted with EtOAc (2x15 

mL). The organic layer was washed with 2% so/um thiosulfate, washed with brine (20 mL), 

dried over Na2S04, and concentrated to giv^Tlight yellow oil. The oil was purified on 

Biotage system (isocratic elution 10% EtQ^c : 90% Hexanes) to give the titled compound 

(1.30 g, 5.55 mmol, 88% Yield) as a earless yellow oil. LC/MS m/z 234 [M+H]+. 

[00238] (3-Methyl-4-(4,4,5,5-tetMimethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)methyl 

JL /) 
OAc 

.B~ 

acetate. ' \ x . Toyf500 mL flask (under N2 (g)) was added 

dichlorobis(acetonitril#palladium(II) (0.551 g, 2.12 mmol) and dicyclohexyl(2',6'-

dimethoxybiphen)^-yl)phosphine (3.50 g, 8.53 mmol). To the solids were sequentially 

added a solutioiyof (4-bromo-3-methylisoxazol-5-yl)methyl acetate (24.8 g, 106 mmol) in 

1,4-dioxane^^ mL), EtjN (44.3 mL, 318 mmol), and 4,4,5,5-tetramethyl-l,3,2-

dioxaboryine (24 mL, 160 mmol). The flask was sequentially evacuated and purged under 

N2, and^his process was repeated three times. The reaction mixture was heated to 110 °C 

(under a constant stream of N2 (g)) and allowed to stir for ~4 h. LC-MS analysis at this point 

^Irowed complete conversion of the starting bromo-isoxazole. The reaction mixture was 
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cooled to room temperature and EtOAc (100 mL) was added. After 15 min of stirring, the 

suspension was filtered over a pad of Celite. The filter cake was washed with EtOAc (3 x 10ft 

mL), concentrated in vacuo, and the solvent was switched using 1,4-Dioxane (2 x 50 mL).X 

The borate ester with used without further purification. M 

[00239] Suzuki Couplings to Produce Intermediate 12 : f 
[00240] Protocol I: Coupling Under Anhydrous Conditions f 
[00241] A solution of the borolane reagent (11; 1.6 equivalents) in lX-dioxane (1.6 M) 

was added to Pd2(dba)3 (~2 mol %), anhydrous K3PO4 (tribasic) (2.Qrequivalents), and 

dicyclohexyl(2',6'-dimethoxybiphenyl-2-yl)phosphine (~4 mol 9wunder Nz(g). After stirring 

the suspension for 2 min., a solution of halo-ester (10; 1.0 eqdwalents) in MeOH (0.3 M) was 

introduced in one portion. The suspension was evacuated purged with N2 (3x), and 
subsequently heated to 67 °C for 1 h. The reaction mixt^e was cooled to room temperature 

and filtered through a plug of Celite. The filter cake mas washed with MeOH (3x). The 

filtrate was concentrated to give a brown oil. Th^^sultant oil was concentrated from MeOH 

several times (3x) to aid in cleavage of the acelfl ester and produced the alcohol. The crude 
reaction mixture was purified on Biotage s^ffem (generally gradient elution 5% EtOAc : 95% 

Hexanes to 30%EtOAc : 70% Hexanes,Jpen isocratic 30% EtOAc : 70% Hexanes) to give 

the titled compound (typically in 80%r 93% yield). 

[00242] Protocol II: Couplinj^Cnder Bi-Phasic Conditions 
[00243] To a round bottomwj^ask was added PdCl2(dppf)-CH2Cl2 adduct (~5 mol %) and 

potassium carbonate (2 equivalents) before the flask was evacuated and backfilled with N2 

(3x). To this flask was adfled borolane reagent 11 (such as 3-methyl-4-(4,4,5,5-tetramethyl-

l,3,2-dioxaborolan-2^f)isoxazol-5-yl)methyl acetate (typically 1.5-2 equivalents) dissolved 

in dioxane (typicaHf •-0.3-0.5 M), the appropriate halo-ester 10 (1 equivalent) and water. 

The solution waVheated to reflux until LC-MS analysis indicated complete consumption of 

starting maternal (typically 2-4 h). The reaction was cooled to room temperature and diluted 

with watemind EtOAc. The layers were separated and the aqueous phase was extracted with 

EtOAyrhe combined organics were washed with water and brine, before being dried over 

Na^i^X. filtered, and concentrated. The crude residue was taken up MeOH (typically ~0.3 M) 

ya sodium methoxide was added (0.2 equivalents). The reaction was stirred at room 

N-0 
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temperature until LC-MS analysis indicated complete consumption of starting material. The 

reaction was diluted with water and EtOAc. The layers were separated and the aqueous 

phase extracted with EtOAc (3x). The combined organics were washed with brine, dried f 

over Na2S04, filtered, and concentrated. The crude residue was purified via Biotage J 
(EtOAc/hex) to afford the alcohol (typically 40-80% yield). f 

[00244] General Protocol to Produce Intermediate 13. f 

[00245] a. Oxidation / 
[00246] To a round bottomed flask charged with anhydrous CH2CI2 (typ^uly 0.2 M in 
substrate) was added oxalyl chloride (2 equivalents) and the solution coded to -78 °C before 

dropwise addition of DMSO (4 equivalents; caution gas evolution). Tme solution was stirred 

at -78 °C for 15 min before dropwise addition of the alcohol dissol^d in a minimal amount 

of CH2CI2. This solution was stirred for 15 min at -78 °C befoiVaddition of triethylamine (3-

5 equivalents) and the solution wanned to room temperatur^rfhe reaction was poured into 

water and the layers separated. The aqueous phase was exracted with CH2CI2 and the 

combined organics were dried over Na2S04, filtered, ajft concentrated. The crude residue 

was purified via Biotage (EtOAc/Hex) to afford th^Cldehyde (typically 60-90% yield). 

[00247] b. (S)-tert-ButylsuIfinylintfne (Intermediate 13) Formation (Rs)n 

[00248] To a round bottomed flasl^charged with aldehyde, (S)-2-methylpropane-2-

sulfinamide (1.2 equivalents), andjfti2Cl2 (typically ~0.2-0.5 M in substrate) was added 

tetraethoxytitanium (2 equivalents). The solution was stirred overnight at room temperature 

before addition of brine. Thm slurry was vigorously stirred for 30 min before filtering. The 

filter cake was washed wjfi CH2CI2. The layers were separated and the aqueous phase was 

extracted with CH^Cl^The combined organics were washed with brine, dried over Na2S04, 

filtered, and concemated. The crude residue was purified via Biotage (EtOAc/hex) to afford 

the sulfinamineJcypically 60-90% yield). 

•250] To a cooled (-8.5 °C) solution of the appropriate (SHerZ-butylsulfinylimine (1 
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equivalent) in iV-methylpyrrolidinone (0.16 M) was added in a dropwise fashion a 0.5 M 

solution of reagent 14, e.g., 2-tert-butoxy-2-oxoethyl)zinc(II) chloride (2 equivalent) in EtoO 

over a period of 10 min. The yellow solution turned clear and colorless. The reaction J 

temperature was maintained between -8.5 °C to 5 °C until complete consumption of / 

sulfinylimine was observed by LC-MS and TLC. After 4.5 h, saturated aqueous NHJ*1 and 

MTBE were introduced. The aqueous layer turned thick and "gel-like", at which Mint 1 N 

HCl was added. The aqueous layer was extracted with MTBE (2x). The combh^d organic 

layers were washed with saturated NaHCO?, dried over NaiSCU, and conceaffated in vacuo. 

The mixture was purified on Biotage system (typically gradient elution 1fVc MTBE : 83% 

Hexanes to 70% MTBE : 30% Hexanes) to give the desired (S, S^-diajffereomer (typically in 

60% - 69% yield). Partial separation of diastereomers was achiev^fauring purification and 

successive chromatographic runs were performed to maximizej^eld of major pure 

diastereomer. The undesired (S, i?)-diastereomer was obtainap is typically obtained in 10% 

yield. j 

[00252] To a solution of methyl A^/m-Jwtylsulfinyl amines (1 equivalent) in MeOH 

(-0.16 M) was added a solution of 4 MjfCI (1.6 equivalent) in 1,4-dioxane. LC-MS analysis 

after 15 min indicated complete consumption of the starting material. The solvent was 

evaporated and the excess HCl \s^f azeotropically removed using heptane (2x), followed by 

THF to give the appropriate cWffal ammonium chloride (99% yield) as a white foam that was 

used without further purifi^nion. 

[00254] Toifcooled solution (-20 °C) of the appropriate chiral ammonium salt (1 

equivalent^ THF (0.4 M) was introduced a solution of 2.9 M isopropylmagnesium bromide 

(4.22 eamvalent) in 2-methyl-tetrahydrofuran. After complete addition of the base, LC-MS 

analy^s indicated complete consumption of the ammonium salt. To the reaction mixture was 

acMed 1 N HCl and EtOAc. The aqueous layer (the pH ~1) was extracted with EtOAc (3x), 
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washed with saturated NaHCC^, dried over NaiSO^ and concentrated to give a red oil. The 

crude product was purified on Biotage system (generally gradient elution 7% EtOAc : 93% 

Hexanes to 60% EtOAc : 40% Hexanes) to give the appropriate lactam as an orange foarn^ 

(typically 74 % yield). 

C02'Su 

[00255] General Protocol to Produce Intermediate 18 cr 

[00256] To a solution of lactam (1 equivalent) in CH2CI2 (typically -0. \MA in substrate 

concentration) at room temperature was added PCI5 (1.6 equivalent). Tip homogeneous 

reaction mixture was allowed to stir for 1.5 h, at which point LC-MSinnalysis indicated 

complete consumption of SM. The reaction was quenched by the^dition of 2 M NaoC03 

and the aqueous layer was extracted with EtOAc (3x). The confined organic extracts were 

washed with water, dried over Na2S04, and concentrated tojgive a brown oil. The crude 

chloro-imine was purified on Biotage system using gradwnt elution (generally 5% EtOAc : 

95% Hexanes to 20% EtOAc : 80% Hexanes) to give^ie titled compound as an white foam 

(typically 50-70 % yield). 

C02'BU 

<R5)n"^dLiS$" 
[00257] Chloro-hnine Couplings to Ifroduce Intermediate 19 Rc 

[00258] a. Suzuki Reactions onifhloro-Imines (Step H). To a solution of chloro-imine 

18 (1 equivalent) in toluene (-0.2 m in substrate) was added the desired boronic acid or 

boronic ester (1.2-2 equivalentj^nd Pd(PPh3)4 (-5 mol %). The reaction was evacuated and 

purged with N2 (g) (3x), folMwed by addition of aqueous solution of Na2C03 (2 equivalent). 
The heterogeneous reactmi mixture was heated to 82 °C for 0.5 - 1 h. After complete 

consumption of chloropimine as detected by LC-MS or TLC, the reaction mixture was cooled 

to ambient temper^ires. The organic layer was removed and the aqueous layer was extracted 

with EtOAc (3xXthe combined organic extracts were washed with water, brine, and 

concentrated^? vacuo. The crude couple product was purified on Biotage system. 

[00259] Jo. Stille Reactions on Chloro-Imines (Step 1). To a solution of chloro-imine 18 

(1 equtfalent) in toluene (-0.1 M in substrate) was added the desired tributyl aryl stannane 

(1 JML equivalent) and Pd(PPh3)4 (-5 mol %). The reaction was evacuated and purged with N2 

(3x) and heated to 82 °C for 40h. After cooling to room temperature, the organic layer 
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was removed and the aqueous layer was extracted with EtOAc (3x), the combined organic 

extracts were washed with water, brine, and concentrated in vacuo. The crude coupled j 

product was purified on a Biotage system. M 
[00260] c. Negishi Reactions on Chloro-Imines (Step J). To a solution of chloroJmine 

18 (1 equivalent) in toluene (~0.1 M in substrate) was added the desired dialkyl zinc^agent 

(1.5 equivalent) and PdC^dppO-CHiCL adduct (~5 mol %). The reaction was e^rcuated and 

purged with N2 (g) (3x) and heated to 50 °C for lh. After cooling to room temperature, the 

organic layer was removed and the aqueous layer was extracted with EtOAj^3x), the 

combined organic extracts were washed with water, brine, and concentred in vacuo. The 

crude coupled product was purified on a Biotage system. f 

[00261] d. Nucleophilic Additions on Chloro-Imines (Step 1m. Chloro-imine (1 

equivalent) was dissolved in neat amine in a microwave vial anpheated by 300 W microwave 
at 160 °C for 2 h. Excess amine was evaporated under reduofa pressure and the crude 

mixture purified on a Biotage system. f 

[00262] General Procedure for Production of a Compound of Formula I (Step L 

R° . To a solution of imin#tert-butyl ester 19 (1 equivalent) in CHCI3 

(typically 0.5 - 0.1 M in substrate) was adlfied TFA (40 - 60 equivalent). The reaction mixture 
was heated to 36 °C until LC-MS analysis indicated complete consumption of ester and 
formation of desired acid. The yelled reaction mixture is cooled to ambient temperatures, 

concentrated in vacuo, and excraTFA is azeotropically removed using toluene (2x), 

followed by CHCI3 (2x). ThVcrude carboxylic acid is dried and used without further 

purification. f 
[00263] To a coolecmO °C) solution of crude carboxylic acid (1 equivalent) in DMF 

(typically 0.5 - 0.1 m in substrate concentration) was sequentially added base (10 equivalent), 

desired amine 2w8 equivalent), and coupling reagent (typically HATU or COMU, 1.5 

equivalent), Afner complete addition of reagents the reaction mixture was warmed to room 

temperatujlF and allowed to stir until complete consumption of carboxylic acid was detected 

by LC-mS. The reaction mixture was diluted with EtOAc and water. The organic layer was 

remaned and the aqueous layer was extracted with EtOAc (3x), the combined organic 

emracts were washed with water, brine, and concentrated in vacuo. The cnade couple product 
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was purified on Biotage system. 

[00264] 2-((6S)-4-benzyl-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6- A 
yl)acetamide (Compound 127). Compound 127 was also synthesized according to Schemjrl, 

above, using benzylzinc(II) bromide in a Negishi reaction (Step J) to convert the chloromiine 

18 to the corresponding benzylimine intermediate and then to the title product using Jnep L. 

[00265] The compounds in Table 5 were made using the general protocol djfcribed above. 

[00266] Table 5. 

Compound 
No. Physical Data f 

General 
Protocol for 

final two 
steps 

(Scheme 1)* 

100 

LRMS m/z 356 [M+H]+ ; lH NMR (400 MHz, QMSO-d6) 5 
13.08 - 12.94 (m, IH), 7.71 - 7. 53 (m, 2H), lA§ - 7.31 (m, 
IH), 7.02 - 6.86 (m, IH), 4.09 (sf IH), 3.24A.99 (m, 2H), 
2.46 - 2.34 (m, 6H), 1.87 (s, 3H) / 

H, L 

101 

LRMS m/z 370 [M+H]*; !H NMR (40(UMHz, DMSO-d6) 8 
7.69 - 7.64 (m, IH), 7.63 - 7. 57 (mf rf), 7.40 - 7.34 (m, IH), 
7.00 - 6.90 (m, IH), 4.12 - 4.02 (m>H), 3.78 (s, 3H), 3.2-
3.01 (m, 2H), 2.43 (s, 3H), 2.41 ^H), 1.91 (d, J = 0.69 Hz, 
3H) / 

H, L 

102 

LRMS m/z 382 [M+H]+; }H MMR (400 MHz, Acetone-d6) 8 
7.88 (s, IH), 7.45 (dd, /=JE, 8.6 Hz, IH), 7.22 - 7.06 (m, 
IH), 6.50 (d, J = 8.5 Hz,Jfi), 6.41 - 6. 29 (m, IH), 5.81 (br. s, 
2H), 4.25 (t, J = 7.2 Hz/nH), 3.27 (d, J = 7.0 Hz, 2H), 2.49 (s, 
6H), 1.81 (s,3H) / 

H,L 

103 

LRMS m/z 401[M*I]+; 'H NMR (400 MHz, DMSO-cU) 8 
8.52 (d, J = 2.5 HC IH), 8.05 (d, J = 2.5 Hz, IH), 7.81 (d, J = 
8.47 Hz, IH), T/H2 - 7.60 (m, IH), 7.09 - 6.93 (m, IH), 4.35 -
4.17 (m, 1HJ/5.26 - 3.11 (m, 2H), 2.44 (s, 3H), 2.38 (s, 3H), 
1.54 (s, 3Hf 

I,L 

104 

LRMS IJA368 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 
9.27 (AlH), 9.16 - 9.08 (m, IH), 7.76 - 7.60 (m, IH), 7.46 -
7,3(rfn, IH), 7.13 - 6.98 (m, IH), 4.37 - 4.19 (m, IH), 3.29 -
3 JB (m, 2H), 2.45 (s, 3H), 2.43 (s, 3H), 1.63 (s, 3H) 

H, L 

105 J 
jfeMS m/z 368 [M+Hf; 'H NMR (400 MHz, Acetone^) 8 

^9.16 (s, IH), 8.69 (s, 2H), 7.17 (br. s, IH), 6.41 (br. s, IH), 
4.40 (br. s, IH), 3.37 (d, J =5.9 Hz, 2H), 2.48 (s, 6H), 1.75 (d, 
J = 0.88 Hz, 3H) 

H, L 
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106 

LRMS m/z 367 [M+Hf; !H NMR (400 MHz, Acetone-d6) 8 
8.60 (dd, /= 1.76, 4.7 Hz, IH), 8.53 (d, J= 2.3 Hz, IH), 7.70 
(td, J = 1.9, 7.9 Hz, IH), 7.36 (ddd, / = 0.73, 4.9, 7.8 Hz, IH), 
7.16 (br. s, IH), 6.39 (br. s, IH), 4.37 (br. s, IH), 3.35 (d,J = 
7.0 Hz, 2H), 2.48 (s, 3H), 2.46 (d, J= 0.59 Hz, 3H), 1.69 (s, 
3H) J 

Xu,L 

107 
LRMS m/z 367 [M+H]+; ]H NMR (400 MHz, Acetone-d6) f 
8.62 - 8.54 (m, 2H), 7.31 - 7.25 (m, 2H), 7.16 (br. s, IH), ifio 
(br. s, IH), 4.40 (br. s, IH), 3.35 (d, /= 6.1 Hz, 2H), 2.4f(s, 
3H), 2.45 (d, J = 0.88 Hz, 3H), 1.70 (d, J = 0.88 Hz, W) 

H, L 

108 

LRMS m/z 366 [M+Hf; NMR (400 MHz, AcetJhe-d6) 8 
7.54 - 7.24 (m, 5H), 7.20 - 7.06 (m, IH), 6.46 - 6JB (m, IH), 
4.33 (br. s, IH), 3.31 (d, J = 6.7 Hz, 2H), 2.46 C/3H), 2.43 (d, 
7 = 0.59 Hz, 3H), 1.65 (d, J = 0.59 Hz, 3H) / 

H, L 

109 

LRMS m/z 384 [M+Hf; *H NMR (400 MBf, CDC13) 8 7.40 
(dd, /= 5.6, 8.8 Hz, 2H), 7.11 (t, J= 8.91ft, 3H), 6.39 (br. s, 
IH), 4.32 (t, / = 7.0 Hz, IH), 3.31 (d, j/6.7 Hz, 2H), 2.46 (s, 
3H), 2.41 (s, 3H), 1.69 (d, J= 0.59 B/3H) 

H, L 

110 
LRMS m/z 400 [M(+H]+; ]H NM^400 MHz, Acetone-d6) 8 
7.42 - 7.31 (m, 4H), 7.17 (br. s, Hi), 6.44 (br. s, IH), 4.34 (t, J 
= 6.9 Hz, IH), 3.33 (d, /= 7.0/z, 2H), 2.46 (s, 3H), 2.44 (d, 
J = 0.59 Hz, 3H), 1.69 (d, 7^.59 Hz, 3H) 

H,L 

111 

LRMS m/z 400 [M+H]+ =Yu NMR (400 MHz, Acetone-d6) 
5 7.53 - 7.29 (m, 4H), l.f (br. s, IH), 6.44 (br. s, IH), 4.50 
(br. s, IH), 3.32 (m, 2Hf 2.48 (s, 3H), 2.36 (s, 3H), 1.55 (s, 
3H) / 

H, L 

112 

LRMS m/z 414 [MlPH]+; AH NMR (300 MHz, DMSO-d6) 6 
7.61 (br, IH), 7J^(d, / = 9 Hz, IH), 7.21 (d, J = 9 Hz, IH), 
7.02 (s, IH), ^B0 (br, IH), 4.28-4.26 (m, IH), 3.17-3.10 (m, 
2H), 2.42 OySH), 2.32 (s, 3H), 2.15 (s, 3H), 1.42 (s, 3H) 

H, L 

113 

LRMS mm 19 [M+H]+; 'H NMR (400 MHz, Acetone-d6) 8 
7.78 (dV= 8.8 Hz, 2H), 7.53 (d, J= 8.2 Hz, 2H), 7.49 - 7.40 
(m, im 4.44- 4.36 (m, IH), 3.33 - 3.24 (m, 4H), 2.47 (s, 
3Hrf.45 (s, 3H), 1.67 (s, 3H), 1.14 (t, J = 7.17 Hz, 3H) 

H, L 

114 A 

LjMS m/z 437 [M+H]+; lH NMR (400 MHz, Acetone-de) 8 
ini (d, /= 8.5 Hz, 2H), 7.75 - 7.70 (m, IH), 7.54 (d, / = 8.5 
Hz, 2H), 4.59 (t, J= 4.5 Hz, IH), 4.47 (t, /= 5.0 Hz, IH), 
4.41 (br. s, IH), 3.70 - 3. 46 (m, 2H), 3.29 - 3.40 (m, 2H), 
2.47 (s, 3H), 2.45 (s 3H), 1.67 (s, 3H) 

H. L 

Page 89 of 205 



WO 2012/075383 PCT/US2011/063046 

Compound 
No. Physical Data 

General 
Protocol for 

final two / 
steps / 

(Scheme^* 

115 

LRMS m/z 391 [M+H]+; 'H NMR (400 MHz, Acetone-d6) 8 
7.78 (d, /= 8.8 Hz, 2H), 7.54 (d, J= 8.8 Hz, 2H), 7.16 (br. s, 
IH), 6.40 (br. s, IH), 4.38 (br. s, IH), 3.35 (d, J= 6.7 Hz, 
2H), 2.47 (s, 3H), 2.45 (s, 3H), 1.68 (s, 3H) 

/x 

116 

LRMS m/z 409 [M+H]+; 'H NMR (400 MHz, Acetone-d6) 8 
7.90 (d, J= 8.8 Hz, 2H), 7.49 - 7.45 (m, IH), 7.43 (d, J = 8.8 J 
Hz, 2H), 7.15 (br. s, IH), 6.65 (br. s, IH), 6.38 (br. s, IH), / 
4.36 (br. s, IH), 3.34 (br. s, 2H), 2.47 (s, 3H), 2.44 (s, 3H^ 
1.66 (s,3H) / 

H, L 

117 

LRMS m/z 409 [M+H]+; ]H NMR (400 MHz, Aceton^56) 8 
8.00 - 7.87 (m, 2H), 7.52 - 7.33 (m, 3H), 7.16 (br. SVH), 6.64 
(br. s, IH), 6.38 (br. s, 1H),4.36 (t, 7 = 6.4 Hz, lHf3.33(d,7 
= 7.0 Hz, 2H), 2.47 (s, 3H), 2.43 (s, 3H), 1.65 (f3H) 

H, L 

118 

LRMS m/z 423 [M+H]+; ]H NMR (400 MH^\cetone-d6) 8 
9.39 - 9.30 (m, IH), 7.63 (m, 2H), 7.29 (mjti), 7.16 (br. s, 
IH), 6.38 (br. s, IH), 4.35 - 4.18 (m, lH)/.30 (m, 2H), 2.45 
(s, 3H), 2.44 (s, 3H), 2.07 (s, 3H), 1.65 iC 3H) 

H, L 

119 

LRMS m/z 397 [M+H]+; *H NMR (4/.5 MHz, Acetone-d6) 8 
7.57 (d, J =1.0 Hz, IH), 7.14 (br.a^H), 6.38 (br. s, IH), 6.25 
(dd, / = 1.8, 7.0 Hz, IH), 6.12 1.8 Hz, 1H): 4.34 (br. s, 
IH), 3.46 (s, 3H), 3.32 (d, J =m Hz, 2H), 2.47 (s, 3H), 2.46 
(d, /= 0.59 Hz, 3H), 1.91 (sVfe) 

H, L 

120 

LRMS m/z 397 [M+H]+; 'rfjMR (400 MHz, Acetone-d6) 8 
7.56 (d, J= 2.3 Hz, m)/A9 (dd, J= 2.6, 9.4 Hz, IH), 7.25 -
7.12 (m, IH), 6.48 - 6^6 (m, IH), 6.36 - 6.30 (m, IH), 4.25 
(t, J = 7.0 Hz, IH), yf8 - 3.43 (m, 3H), 3.28 (dd, J = 2.3, 7.0 
Hz, 2H), 2.47 - 2.4/(m, 6H), 1.97 - 1.93 (m, 3H) 

H, L 

121 

LRMS m/z 388 UW+H]+; 'H NMR (400 MHz, CDC13) 8 7.00 
(br. s, IH), 5.4T(br. s, IH), 4.10 - 4.03 (m, IH), 3.69 - 3.53 
(m, 2H), 3.1^ 2.92 (m, 6H), 2.79 - 2. 53 (m, 2H), 2.45 (s, 
3H), 2.4lrf 3H), 2.29 (s, 3H), 2.26 (s, 3H) 

K, L 

122 

LRMS 375 [M+H]+; 'H NMR (400 MHz, CDC13) 8 7.08 -
6.71 if, IH), 5.47 (br. s, IH), 4.30 - 4.15 (m, IH), 3.88 (br. s, 
2Hy3.63 (m,4H), 3.11 (m, 4H), 2.46 (s, 3H), 2.42 (s, 3H), 
2Jre (s, 3H) 

K,L 

123 J&MS m/z 402 [M+H]+ K, L 

124j 

LRMS m/z 332 [M+H]+; ]H NMR (400 MHz, Acetone-d6) 8 
7.07 (br. s, IH), 6.30(br. s, IH), 4.20 - 4.10 (m, IH), 3.27 -
3.04 (m, 2H), 2.65 - 2.48 (m, 2H), 2.44 (s, 3H), 2.40 (s, 3H), 
2.24 (s, 3H), 1.44- 1.20 (m, 2H), 0.72 - 0.52 (m, 3H) 

J, L 
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125 

LRMS m/z 330 [M+H]+; *H NMR (400 MHz, Acetone-d6) 8 
7.01 (br. s, IH), 6.28 (br. s, IH), 4.20 - 4.01 (m, IH), 2.94 -
3.23 (m, 2H), 2.45 (s, 3H), 2.42 - 2.38 (m, 6H), 1.79 (m, IH), 
1.12 - 1.04 (m, IH), 1.02 - 0.93 (m, IH), 0.87 (br. s, IH), 
0.67 (d, J =13 Hz, IH) 

A, L 

126 

LRMS m/z 372 [M+H]+; *H NMR (300 MHz, CDCI3) 8 4.04 J 
(t, J = 7.2 Hz, IH), 3.31-3.21 (m, 2H), 2.69-2.59 (m, IH), / 
2.44 (s, 6H), 2.28 (s, 3H), 2.03-1.99 (m, IH), 1.83-1.79 (raf 
IH), 1.69-1.55 (m, 3H), 1.39-1.31 (m, IH), 1.20-1.14 (ra^H) 

J, L 

127 

LRMS m/z 380 [M+H]+; lU NMR (300 MHz, CDCl3yB7.17-
7.10 (m, 3H), 6.90-6.87 (m, 2H), 6.52 (br, IH), 5.5^fbr, IH), 
4.12 (t, J= 6.0 Hz, IH), 4.04-3.86 (m, 2H), 3.21-W9 (m, 
2H), 2.39-2.32 (m, 9H) / 

J, L 

128 

LRMS m/z 380 [M+H]+; !H NMR (400 MH^DMSO-d6) 8 
7.73 - 7.55 (m, 3H), 7.40 (d,J= 8.70 Hz, 2f), 7.24 - 7.12 (m, 
3H), 7.06 - 6.94 (m, IH), 4.32 - 4.20 (m, JH), 3.20 (s, 2H), 
2.52 (s,3H), 1.91 (s,3H) / 

H, L 

129 

LRMS m/z 364 [M+H]+; ]H NMR (4fllD MHz, DMSO-d6) 8 
7.72 - 7.64 (m, 2H), 7.63 - 7.57 (mXH), 7.32 - 7.27 (m, IH), 
7.25 - 7.20 (m, 2H), 7.19-7.11 (/.,, 2H), 7.01 (br. s, IH), 4.25 
(t, J= 7.32 Hz, IH), 3.18 (dd1.60, 7.32 Hz, 2H), 2.50 (s, 
3H), 1.91 (s, 3H) / 

H,L 

130 

LRMS m/z 371 [M+H]+; 'rfjMR (400 MHz, DMSO-d6) 8 
7.81 (d, J= 8.70 Hz, 2H)H.73 - 7.57 (m, 3H), 7.38 - 7.26 (m, 
3H), 7.02 (br. s, IH), ^51 (t, J= 7.32 Hz, IH), 3.26 - 3.13 (m, 
2H), 2.51 (s, 3H), 1M (s, 3H) 

H,L 

131 

LRMS m/z 347 [M*H]*; 'H NMR (400 MHz, DMSO-d6) 5 
8.55 (d, /= 6.14fe, 2H), 7.70 - 7.61 (m, 3H), 7.32 (s, IH), 
7.12 (d, J= 6y?Hz, 2H), 7.02 (bs, IH), 4.32 (t, J = 7.31 Hz, 
IH), 3.25 -/08 (m,2H), 2.51 (s.3H), 1.91 (s,3H) 

H, L 

132 

LRMS m^-14 [M+H]+; *H NMR (400 MHz, DMSO-d6) 8 
7.74 -1/0 (m, 5H), 7.38 (d, J = 8.24 Hz, 2H), 7.31 (d, J = 
7.10 Hf, IH), 7.03 (br. s, IH), 4.32 (t, J = 7.32 Hz, IH), 3.22 
(ddjf= 1.49, 7.44 Hz, 2H), 2.52 (s, 3H), 1.89 (s, 3H) 

H, L 

133 / 

yfMS m/z 381 [M+H]+; ]H NMR (400 MHz, DMSO-de) 8 
MM (dd, /= 0.69, 2.52 Hz, IH), 8.02 (dd, / = 2.52, 8.47 Hz, 
IH), 7.90 (dd, / = 0.80, 8.58 Hz, IH), 7.67 (br. s, IH), 7.62 (d, 
J = 7.55 Hz, IH), 7.56 (d, J = 7.32 Hz, IH), 7.25 (s, IH), 7.03 
(br. s, IH), 4.33 (t, J = 7.32 Hz, IH), 3.24 - 3.15 (m, 2H), 2.50 
(s, 3H) 1.98 - 1.67 (m, 3H) 

I,L 
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134 

LRMS m/z 389 [M+H]+; XH NMR (400 MHz, DMSO-d6) 8 
7.97 (br. s, IH), 7.80 (d, J = 8.47 Hz, 2H), 7.69 (s, 2H), 7.62 
(d, /= 7.78 Hz, IH), 7.41 (s, IH), 7.30 (s, IH), 7.23 (s, 2H), 
7.02 (br. s, IH), 4.28 (t, / = 7.44 Hz, IH), 3.24 - 3.15 (m, 2H), 
2.52 (s, 3H), 1.89 (s, 3H) 

y^L 

135 

LRMS m/z 376 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 J 
7.65 (d, J= 6.64 Hz, 2H), 7.61 - 7.54 (m, IH), 7.28 (d,J = / 
7.32 Hz, IH), 7.12 (d, /= 8.24 Hz, 2H), 6.99 (br. s, IH), rf(3 
(d, / = 9.16 Hz, 2H), 4.21 (t, / = 7.32 Hz, IH), 3.73 (s, rf), 
3.24 - 3.02 (m, 2H), 2.50 (s, 3H), 1.90 (s, 3H) / 

H, L 

136 
LRMS m/z 430 [M+H]+; *H NMR (400 MHz, DMS^d6) 8 
7.72 - 7.65 (m, 3H), 7.64 - 7.57 (m, IH), 7.36 - 7JC (m, 4H), 
7.01 (br. s, IH), 4.28 (t, J = 7.44 Hz, IH), 3.23 rf.12 (m, 2H), 
2.50 (s, 3H), 1.91 (s, 3H) / 

H, L 

137 

LRMS m/z 367 [M+H]+; ]H NMR (400 Mlrf DMSO-d6) 8 
8.55 (d, /= 6.18 Hz, 2H), 7.93 - 7.85 (rnym), 7.79 - 7.74 (m, 
IH), 7.71 - 7.67 (m, IH), 7.62 - 7.58 (mflH), 7.16 - 7.12 (m, 
2H), 7.08 - 7.03 (m, IH), 4.46 - 4.27 rf, IH), 3.26 - 3.08 (m, 
2H), 2.53 (s, 3H) / 

H,L 

138 

LRMS m/z 384 [M+H]+; *H NMfl^OO MHz, DMSO-d6) 8 
7.90 - 7.82 (m, IH), 7.73 (s, 1H^ 7.69 - 7.64 (m, IH), 7.61 -
7.52 (m, IH), 7.29 - 7.20 (myfH), 7.15 (s, 2H), 7.05 - 7.01 
(m, IH), 4.33 - 4.27 (m, lrf3.20 (d, J = 7.55 Hz, 2H), 2.53 
(s, 3H) / 

H, L 

139 

LRMS m/z 400 [M+Hrf'H NMR (400 MHz, DMSO-d6) 8 
7.90 - 7.83 (m, m\/l% - 7.69 (m, IH), 7.70 - 7.65 (m, IH), 
7.61 - 7.54 (m, mil 3% (s, 2H), 7.25 - 7.16 (m, 2H), 7.06 -
6.97 (m, IH), 4rf- 4.25 (m, IH), 3.25 - 3.14 (m, 2H), 2.53 
(s, 3H) / 

H, L 

140 

LRMS m/z Wl [M+H]+; *H NMR (400 MHz, DMSO-d6) 8 
7.88 (dd, j£ 1.14, 8.01 Hz, IH), 7.81 (d, /= 8.70 Hz, 2H), 
7.76 (t JC 7.90 Hz, IH), 7.69 (br. s, IH), 7.59 (dd, J = 1.14, 
8.01 rf IH), 7.36 (d, 7 = 8.24 Hz, 2H), 7.05 (br. s, IH), 4.37 
(t, ji132 Hz, IH), 3.23 (dd, /= 3.32, 7.21 Hz, 2H), 2.53 (s, 
3Jtff 

H,L 

141 / 

rfMS m/z 400 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 
7.90 - 7.82 (m, IH), 7.78 (dd, / = 2.29, 8.47 Hz, IH), 7.64 (br. 
s, IH), 7.49 - 7.44 (m, 2H), 7.41 (d, / = 2.06 Hz, IH), 7.36 -
7.29 (m, 2H), 7.04 (br. s, IH), 4.48 - 4.17 (m, IH), 3.15 (br. s, 
2H), 2.55 (s,3H) 

H, L 
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142 

LRMS m/z 391 [M+H]+; *H NMR (400 MHz, DMSO-d6) 5 
7.94 (s, IH), 7.87 (d, 7 = 8.01 Hz, 2H), 7.82 - 7.74 (m, IH), 
7.65 (br. s, IH), 7.49 (d,7 = 8.47 Hz, 2H), 7.40 (d, 7 = 2.06 
Hz, IH), 7.05 (br. s, IH), 4.40 (br. s, IH), 3.17 (br. s, 2H), 
2.50 (s, 3H) 

/AX 

143 

LRMS m/z 419 [M+H]+; lR NMR (400 MHz, DMSO-d6) 8 / 
8.26 - 8.14 (m, IH), 7.87 (d, J = 8.01 Hz, 3H), 7.82 - 7.76 (r£ 
IH), 7.48 (s, 2H), 7.42 - 7.37 (m, IH), 4.65 - 4.21 (m, lH^ 
3.24 - 2.92 (m, 4H), 2.50 (s, 3H), 1.06 (s, 3H) / 

H,L 

144 

LRMS m/z 366 [M+H]+; 'H NMR (400 MHz, Aceton^) 8 
7.87 - 7.80 (m, IH), 7.71 (ddd, J = 1.90, 6.58, 8.19JH&, IH), 
7.51 - 7.34 (m, 6H), 7.13 (br. s, IH), 6.38 (br. s, ]/), 4.48 (br. 
s, IH), 3.40 - 3.19 (m, 2H), 2.53 (s, 3H) / 

H, L 

145 

LRMS m/z 424 [M+H]+; *H NMR (400 MH^Scetone-dc) 
8 7.86 - 7.80 (m, IH), 7.75 - 7.67 (m, IH), T4-9 (br. s, IH), 
7.46 - 7.35 (m, 6H), 4.48 (br. s, IH), 3.5(^3.35 (m, 4H), 3.33 
- 3.30 (m, 3H), 3.30 - 3.22 (m, 2H), 2.5^s, 3H) 

H, L 

146 

LRMS m/z 362 [M+Hf; 'H NMR (3flC MHz, CDC13) 8 7.59-
7.58 (m, 2H), 7.46-7.43 (m, 4H), 6^5-6.81 (m, 2H), 6.43-6.42 
(br, IH), 5.59-5.58 (br, IH), 4.4yF, 7=2.1 Hz, IH), 3.80 (s, 
3H), 3.35-3.26 (m, 2H), 2.55 (s^H) 

H, L 

147 

LRMS m/z 362 [M+H]+; ^jrfMR (300 MHz, Acetone-d6) 8 
7.87 (d, 7= 0.6, IH), 1MJ1X (m, IH), 7.51-7.42 (m, 2H), 
7.31-7.20(m, 2H), 1M-T01 (m, 2H), 6.91 ( d, 7 = 7.5, IH), 
6.47 (s, IH ), 4.52 (s,]jf, 3.80 (d, 7 = 5.1, 3H), 3.33 (t, 7 = 
6.9, 2H), 2.59 (s, 3H/ 

H, L 

148 

LRMS m/z 357 [M*H]+; *H NMR (300 MHz, Acetone-d6) 8 
7.92-7.88 (m, lif), 7.83-7.78 (m, 3H), 7.64-7.61 (m, 2H), 
7.51-7.49 (mJH), 7.19 (s, IH), 6.45 (s, IH), 4.57 (d, 7= 7.2, 
IH), 3.38-3 J? (m, 2H), 2.58 (s, 3H) 

H, L 

149 

LRMS m/A85 [M+H]+; *H NMR (300 MHz, DMSO-d6) 8 
7.62-7.5f (m, 4H), 7.50-7.47 (m, 2H), 7.30 (m, 2H), 6.08 (br, 
1H),^58 (t, 7 = 6.9 Hz, IH), 3.42-3.36 (m, 2H), 3.28-3.26 
(mjrfb, 2.60 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H) 

H, L 

150 

y^MS m/z 415 [M+H]+; *H NMR (300 MHz, CDC13) 8 7.62-
/.59 (m, 4H), 7.53-7.50 (m, 2H), 7.31-7.28 (m, 2H), 6.50-6.49 
(br, IH), 4.55 (t, 7=1.8 Hz, IH), 3.53 (br, 4H), 3.4 (s, 3H), 
3.30-3.27 (s, 2H), 2.55 (s, 3H) 

H, L 

/l 

LRMS m/z 380 [M+H]+; *H NMR (300 MHz, Acetone-d6) 
8 7.86 (d, 7 = 7.5, IH), 7.73-7.68 (m, IH), 7.43-7.37 (m, IH), 
7.30-7.23 (m, 3H), 7.12 (d, 7 = 7.5, 2H), 6.43-6.41 (m, IH), 
4.6 (m, IH), 3.32-3.27 (m, 2H), 2.59 (s,3H), 1.98 (s, 3H) 

H, L 

Page 93 of 205 



WO 2012/075383 PCT/US2011/063046 

Compound 
No. Physical Data 

General 
Protocol for . 

final two f 
steps f 

(Schema^)* 

152 

LRMS m/z 341 [M+Hf; *H NMR (300 MHz, Acetone-d6) 
8 7.92 (d, J = 7.5, IH),7.77-7.70 (m, 2H), 7.50 (d, J = 7.5, 
IH), 7.1 (s, IH)), 6.26 (s, IH), 4.31 (s, IH), 3.76-3.58 (m, 
4H), 3.12-2.88 (m, 6H), 2.52 (s, 3H) 

/L 

* All compounds were prepared using general procedures A-G, and the final tyb steps were 

as indicated in the table. Either version of general procedure A could be usj 

[00267] EXAMPLE 15. Synthesis of Compounds of Formula MjMierein R^ is 4-

Chlorophenyl, R2 is Hydrogen and R3 is OH or N(R')(R"). Certajp compounds of 

Formula III may be synthesized according to Scheme 2, below. 

[00268] Scheme 2: 

(R5>rfiArl( 
=o 

Oxidation 
(Rs)n 

FW^o. 

Ammonia 
(Rs)n 

V. 
CI 
R3 = N(R')(R") or OH 

Specific examples of intermediates and expounds made and/or used in this scheme are as 

follows. 

[00269] (4-(2-formylpheiwl)-5-methylisoxazol-3-yl)methyl acetate 0 . To a 

resealable vial was adde^palladium(II) chloride (4.49 mg, 0.025 mmol), potassium acetate 

(1.24 g, 12.7 mmol), an 2-bromobenzaldehyde (0.59 mL, 5.07 mmol). The vial was sealed 

and evacuated/bacl^lled with No (3x) before addition of 3-(chloromethyl)-5-methylisoxazole 

(1.00 g, 7.60 mn^ol) as a solution in DMA (25 mL). The vial was then heated to 130 °C 

overnight. TWe reaction was cooled to room temperature and diluted with water. The 

solution vms extracted with ether and the combined organics were washed with brine, dried 

over N/S04} filtered, and concentrated. The crude residue was purified via Biotage 

(EtQlftc/hex) to afford (4-(2-formylphenyl)-5-methylisoxazol-3-yl)methyl acetate (1.01 g, 

JO mmol). LC/MS m/z 260 [M + H]+. 
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[00270] (4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-
ci 

yl)phenyl)methanol a round bottomed flask was added (4-(2-form»phenyl)-

5-methylisoxazol-3-yl)methyl acetate (1.01 g, 3.90 mmol) and THF (20 mL) b^rore the 

reaction was cooled to -78 °C. To this solution was added 1.0 M (4-chloropbfnyl)magnesium 

bromide (4.68 mL, 4.68 mmol) and the reaction stirred at -78 °C for 30 npi before addition 

of ammonium chloride solution. The reaction was warmed to room temperature and diluted 

with EtOAc. The layers were separated and the aqueous was extradlcd with EtOAc. The 

combined organics were washed with brine, dried over NaoS04 Jnltered, and concentrated. 

The cnade residue was taken up in THF:MeOH:Water (2:2: lift) mL) before addition of 

lithium hydroxide hydrate (0.491 g, 11.70 mmol). The reason was stirred at room 
temperature for 1 h before diluting with water and EtOJfc. The layers were separated and the 

aqueous was extracted with EtOAc. The combined organics were washed with brine, dried 

over Na2S04, filtered, and concentrated. The cru^ediol was purified via Biotage 

(EtOAc/hex) to afford (4-chlorophenyl)(2-(3^nydroxymethyl)-5-methylisoxazol-4-

yl)phenyl)methanol (1.14 g, 3.44 mmol). m/z 330 [M + H]+. 

[00271] 4-(2-(4-chlorobem,oyl)phenyl)-5-methy\isoxazole-3-ccirbaldehyde . To 

a round bottomed flask added CH2CI2 and oxalyl chloride (1.21 mL, 13.8 mmol) before 

the solution was cool^rto -78 °C. To this solution was added DMSO (1.47 mL, 20.65 mmol) 

and the solution sti^d for 15 min before addition of (4-chlorophenyl)(2-(3-(hydroxymethyl)-

5-methylisoxazo^4-yl)phenyl)methanol (1.14 g, 3.44 mmol) dissolved in CH2CI2. The 

reaction was ViiTed for 15 min at -78 °C before addition of Et3N (3.84 mL, 27.5 mmol) and 

warming tilre reaction to room temperature overnight. This reaction was diluted with water 

and thraiyers separated. The aqueous was extracted with CH2CI2 and the combined organics 

weijraried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Qrotage (EtOAc/hex) to afford 4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazole-3-

ci 

0 
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carbaldehyde (1.10 g, 3.38 mmol). LC/MS m/z 326 [M + H]+. 

[00272] 6-(4-chlorophenyl)-l-methyl-4H~benzo[c]isoxazolo[4y3-e]azepin-4-ol 

(Compound 153) and 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]ismxazolo[4,3-

e]azepin-4-amine ci' (Compound 154). To a resealabjfc vial was added 4-(2-(4-

chlorobenzoyl)phenyl)-5-methylisoxazole-3-carbaldehyde (O.Qpz g, 0.160 mmol) and 

ammonia (1.85 mL, 12.93 mmol, 7M in MeOH). The vial ws sealed and the reaction stirred 

at room temperature for two days. The solution was concentrated and the crude residue was 
purified via Biotage (EtOAc/hex) to afford two products. Minor: 6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-amn^(0.0026 g, 0.008 mmol). ]H NMR (400 

MHz, DMSO-d6) 6 7.75 - 7.64 (m, 2H), 7.49 ->43 (m, 3H), 7.42 - 7.37 (m, 2H), 7.31 (d, J = 

7.32 Hz, IH), 4.88 (s, IH), 2.86 - 2.71 (m, m 2.65 (s, 3H). LC/MS m/z 324 [M + H]+. 
Major: 6-(4-chlorophenyl)-l-methyl-4HiDenzo[c]isoxazolo[4,3-e]azepin-4-ol (27 mg, 0.083 

mmol). *H NMR (400 MHz, DMSO-d0 8 7.75 - 7.64 (m, 2H), 7.51 - 7.38 (m, 6H), 7.32 (d, J 
= 7.78 Hz, IH), 6.84 (br. s, IH), 5^(s, IH), 2.65 (s, 3H); LC/MS m/z 325 [M + H]+. 

[00273] Ethyl (6-(4-chloropyenyl)-l-methyl-4H-benz.o[c]isoxazolo[4,3-e]azepin-4-
O: 

11/ 

yl)carbamate cj/^ (Compound 155). To a microwave vial was added 4-(2-(4-

chlorobenzoyDphenyl)-5-methylisoxazole-3-carbaldehyde (0.055 g, 0.169 mmol) and 

ammonia (k®5 mL, 7M in MeOH, 13.7 mmol). The vial was sealed and the reaction heated 

to 120 ®firfor 20 min. The solution was cooled to room temperature and concentrated. The 

crud^residue was purified via Biotage to afford 6-(4-chlorophenyl)-l-methyl-4H-

b^fzo[c]isoxazolo[4,3-e]azepin-4-amine which was taken up in CH2CI2 before addition of 
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pyridine (0.013 mL, 0.169 mmol) and ethyl chloroformate (0.016 mL, 0.169 mmol). The 

reaction was stirred, at room temperature for lh before addition of sat. aqueous NaHCOs. Th( 

layers were separated and aqueous extracted with CH2CI2. The combined organics were 

dried over Na2S04, filtered, and concentrated. The crude residue was purified via Biot^k 

(EtOAc/hex) afford ethyl 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]i?epin-4-

ylcarbamate (0.0057 g, 0.014 mmol). lH NMR (500 MHz, Acetone-dg) 8 7.81 -1/> (m, IH), 

7.75 - 7.70 (m, IH), 7.53 - 7.46 (m, 3H), 7.45 - 7.40 (m, 3H), 7.38 (d, J= 921 Az, IH), 5.85 

(d, J= 8.79 Hz, IH), 4.13 (q, J= 7.32 Hz, 2H), 2.70 (s, 3H), 1.25 (t, J = l./ttz, 3H); 

LC/MS m/z 396 [M + H]\ 

[00274] EXAMPLE 16. Synthesis of Compounds of Formula ^vherein R3 is Methyl. 

Certain compounds of Formula II or HI may be synthesized accor^g to Scheme 3, below. 

[00275] Scheme 3. 

(RS)n 

1\«SX i. MeMgCI 
y ii- Mesyl-CI 

iii. NaN-> 
(Rs)n 

Phosphine 

[00276] Specific examples of intermedins and compounds made and/or used in this 

scheme are as follows. 

[00277] (2-(3-(l-azidoethyl)-5-mefiylisoxazol-4-yl)phenyl)(4-

J 
chlorophenyl)methangfie ci . To a resealable vial was added 4-(2-(4-

chlorobenzoyl)phen/T)-5-methylisoxazole-3-carbaldehyde from Example 15 (0.100 g, 0.307 

mmol) and THFJ5.0 mL). The vial was sealed and cooled to -78 °C before addition of 

methylmagnemim chloride (0.107 mL, 0.322 mmol). The reaction was stirred at -78 °C for 

30 min befi^e addition of ammonium chloride solution and water. The aqueous was extracted 

with Etjfkc and the combined layers washed with brine, dried over Na2S04, filtered, and 

conOTitrated to afford crude (4-chlorophenyl)(2-(3-(l-hydroxyethyl)-5-methylisoxazol-4-

yJ^henyl)methanone (0.092 g, 0.269 mmol). 
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[00278] To a round bottomed flask was added (4-chlorophenyl)(2-(3-(l-hydroxyethyl)-5-

methylisoxazol-4-yl)phenyl)methanone (0.092 g, 0.269 mmol), CH2CI2 (3.0 mL), and E*3N * 
(0.075 mL, 0.538 mmol). The vial was cooled to 0 °C before addition of methanesulfonyl f 
chloride (0.025 mL, 0.323 mmol) and the reaction stirred for 45 min at 0 °C before quenfcning 

with water. The layers were separated and the aqueous extracted with CH2CI2. The o^mbined 

organics were dried over Na2S04, filtered, and concentrated. The crude residue wis taken up 

in DMF (2 mL) and sodium azide (0.053 g, 0.808 mmol) was added. The reacJfron was stirred 

at room temperature overnight before being diluted with water and EtOAc. ifhe layers were 

separated and the aqueous was extracted with EtOAc. The combined orgimics were washed 

with brine, dried over Na2S04, filtered, and concentrated. The crude raidue was purified via 

Biotage (EtOAc/hex) to afford (2-(3-(l-azidoethyl)-5-methylisoxa»l-4-yl)phenyl)(4-

chlorophenyl)methanone (0.073 g, 0.199 mmol). LC/MS m/z 380 [M + Na]+. 

[00279] 6-(4-chlorophenyl)-l,4-dimethyl-4H-benzo[c]is(mazolo[4,3-

azidoethyl)-5-methylisoxazol-4-yl)phenylMff-chlorophenyl)methanone (0.073 g, 0.199 

mmol), toluene, and trimethylphosphin^fu.239 mL, 1M in toluene, 0.239 mmol). The 

reaction was stirred at room temperamre overnight before concentrating. The crude residue 

was purified via Biotage (EtOAc/ttex) to afford impure 6-(4-chlorophenyl)-l,4-dimethyl-4H-

benzo[c]isoxazolo[4,3-e]azepijff This material was purified via preparatory HPLC and the 

fractions neutralized befoiejfeing extracted with EtOAc. The organics were washed with 

brine, dried over NasSO^iltered, and concentrated. The crude residue was purified via 
Biotage (EtOAc/hex)Jro afford 6-(4-chlorophenyl)-l,4-dimethyl-4H-benzo[c]isoxazolo[4,3-
e]azepine (0.001 l^f0.003 mmol). NMR (400 MHz, Acetone-d6) 6 7.74 - 7.70 (m, IH), 

7.69 - 7.63 (mjH), 7.49 - 7.41 (m, 3H), 7.41 - 7.33 (m, 3H), 4.24 - 4.16 (m, IH), 2.66 (s, 
3H), 1.86 (djf= 6.35 Hz, 3H); LC/MS m/z 323 [M + H]+. 

[00280] ̂ niXAMPLE 17. Synthesis of Compounds of Formula I, wherein R2 is 
Hydra^n and R3 is (S)-CH2-C(0)-N(R')(R"). Certain compounds of Formula II or III 

mawoe synthesized according to Scheme 4, below. 
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[00281] Scheme 4: 

RK^X 

1. Oxidation 

2. Imine formation 

X, Y = N, O or O, N 

O 
ZnCI^JL 

Ri* X 

(R5)n 
"S*-tRu • • Deprotection/cyclization 

ii. Deprotection 
Q 1 

iii. Coupling agent, base 

S-R" 
H 

(R5)r *Ar 
;N 

y 
O 

\(S) Jl 
N-K 
R' 

CI 

[00282] Specific examples of intermediates an^ompounds made and/or used in this 

scheme are as follows. 

[00283] (4-chlorophenyl)(2-(5-(hydroxyfiethyl)-3-methylisoxazol-4-
-N 

yl)phenyl)methanone ci X . To a round bottomed flask was added (4-(2-(4-

chlorobenzoyl)phenyl)-3-rethylisoxazol-5-yl)methyl benzoate from Example 12 (0.780 g, 

1.806 mmol), THF (4 naC), MeOH (4 mL), and water (2 mL). The solution was cooled to 0 
°C before addition ojffithium hydroxide monohydrate (0.227 g, 5.42 mmol). The reaction was 

stirred at 0 °C min before diluting with water and extracting with EtOAc. The 

combined orgjpics were washed with brine, dried over Na2S04, filtered and concentrated. 

The crude j^idue was purified via Biotage (EtOAc/hex) to afford (4-chlorophenyl)(2-(5-

(hydroxWmethyl)-3-methylisoxazol-4-yl)phenyl)methanone (0.451 g, 1.376 mmol). LC/MS 

/n/z3jB[M + H]+. 
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[00284] 4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazole-5-carbaldehyde Ci 

To a round bottomed flask was added CH2CI2 (15 mL) and oxalyl chloride (0.24 irf, 2.75 
mmol). The solution was cooled to -78 °C before addition of DMSO (0.29 mL, JH3 mmol) 

and the reaction stirred at -78 °C for 15 minutes before addition of (4-chlorodnenyl)(2-(5-

(hydroxymethyl)-3-methylisoxazol-4-yl)phenyl)methanone (0.451 mg, 1 Jra mmol) dissolved 

in CH2CI2 (5 mL). The reaction was stirred an additional 15 min at -7!yC before addition of 

Et3N (0.959 mL, 6.88 mmol) and removal of the cold bath. After \^ffming to room 
temperature water was added and the layers separated. The aquapus was extracted with 

CH2CI2 and the combined organics were dried over Na2S04, filtered, and concentrated. The 

crude residue was purified via Biotage (EtOAc/hex) to affdra 4-(2-(4-chlorobenzoyl)phenyl)-

3-methylisoxazole-5-carbaldehyde (0.448 g, 1.38 mmoUr LC/MS m/z 326 [M + H]+. 

[00285] (R,E)-N-((4-(2-(4-chlorobenzoyl)pheny\w3-methylkoxazol-5-yl)methylene)-2-

methylpropane-2-sulfinamide . To a round bottomed flask was added 4-(2-

(4-chlorobenzoyl)phenyl)-3-meth}^oxazole-5-carbaldehyde (0.224 g, 0.688 mmol) and THF 

(3 mL). To this solution were acmed tetraethoxytitanium (0.29 mL, 1.38 mmol) and (R)-2-

methylpropane-2-sulfinamid^0.092 g, 0.756 mmol) and the reaction stirred at room 

temperature overnight. Twt reaction was diluted with brine (3 mL) and EtOAc and this 

mixture was stirred viscously for 1.5 h. This solution was filtered though Celite and the 

layers separated. Tl^aqueous was extracted with EtOAc and the combined organics were 

dried over Na2SQf, filtered, and concentrated. The crude residue was purified via Biotage 

(EtOAc/hex) Jo afford (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

yl)methyl^re)-2-methylpropane-2-sulfinamide (0.233 g, 0.543 mmol). LC/MS m/z 429 [M + 

Hf. 
[002JR>] (3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)-3-((R)-
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CCyBu 

lJ-dimethylethylsuljiiiamido)propanoate ci and 

[00287] (3R)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5- )-3-((R)-

COztBu 

l,l-dimethylethylsulfinamido)propanoatec . To a^und bottomed flask was 

added (R.E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxaMfT-5-yl)methylene)-2-

methylpropane-2-sulfinamide (0.083 g, 0.194 mmol) in THFJ0.5 mL). This solution was 

cooled to 0 °C before addition of (2-teit-butoxy-2-oxoeth^zinc(II) chloride (0.464 mL, 

0.232 mmol) and stirring at 0 °C for 1 h before additiorof another more zinc reagent (0.388 

mL, 0.194 mmol). After stirring 3 h at 0 °C the solutfon was quenched with aqueous 

ammonium chloride solution and EtOAc added. Jne layers were separated and the aqueous 

extracted with EtOAc. The combined organics^ere washed with brine, dried over Na2S04, 

filtered and concentrated. The crude residiywas purified via Biotage (EtOAc/hex) to afford 

(3S)-tert-butyl 3-(4-(2-(4-chlorobenzo}^lphenyl)-3-methylisoxazol-5-yl)-3-((R)-1,1-

dimethylethylsulfinamido)propanoatfi/(Rf (1:1 EtOAc:hex) = -0.3, Mass: 0.043 g, LC/MS 

m/z 545 [M + H]+) and (3R)-tert-Mftyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

yl)-3-((R)-l,l-dimethylethylsumnamido)propanoate (Rf (1:1 EtOAc:hex) = -0.15, Mass: 

0.045 g, LC/MS m/z 545 [I^H]+). 

[00288] 2-((4S)-6-(4-<mlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

-OtBu 

// 

yl)acetatef ci" (Compound 157). To a resealable vial was added (3S)-tert-butyl 

3-(4-(2^-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)-3-((R)-1,1-

dimj|mylethylsulfinamido)propanoate (0.043 g, 0.079 mmol), EtOH (3 mL), and acetyl 

cj^ride (0.017 mL, 0.237 mmol). The vial was sealed and heated to 60 °C for 1.75 h before 
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being cooled to room temperature and diluting with saturated NaHC03 and EtOAc. The 

layers were separated and the aqueous was extracted with EtOAc. The combined organics 

were washed with brine, dried over Na2S045 filtered, and concentrated. The crude residue 

was purified via Biotage (EtOAc/hex) to afford tert-butyl 2-((4S)-6-(4-chlorophenyl)-K 

methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.026 g, 0.061 mmol). ]H MHR 

(400 MHz, Acetone-de) 5 7.87 - 7.83 (m, IH), 7.76 - 7.70 (m, IH), 7.51 - 7.41 (mJm), 7.40 

(s, 4H), 4.40 (br. s, IH), 3.32 (d, J = 7.19 Hz, 2H), 2.54 (s, 3H), 1.48 (s, 9H); m/z 423 

[M + Hf. 
[00289] Tert-butyl 2-((4R)-6-(4-chlorophenyl)-l-methyl-4H-benzo[cWioxazolo[4,5-

OfBu 

e]azepin-4-yl)acetate cf (Compound 158). JThe title compound was made in a 

similar manner as above starting from (3R)-teit-butyl ^$--(2-(4-chIorobenzoyl)phenyl)-3-

methylisoxazol-5-yl)-3-((R)-l,l-dimethylethylsulfin^miido)propanoate. *H NMR (400 MHz, 

Acetone-de) 5 7.85 (dd, J = 0.83, 7.66 Hz, IH), iJ6 - 7.70 (m, IH), 7.50 - 7.41 (m, 2H), 7.40 

(Sl 4H), 4.40 (br. s, IH), 3.32 (d, J = 7.4 Hz, 2.54 (s, 3H), 1.48 (s, 9H); LC/MS m/z 423 

[M + H]4*. 

[00290] 2-((4S)-6-(4-chlorophenyl)-Zmethyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-

o o. 
^-Nj 

N-ethylacetamide cf f (Compound 159). To a round bottomed flask was added 

tert-butyl 2-((4S)-6-(4Jcnlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)acetate (0.019 gJfr046 mmol), CH2CI2 (2 mL), and TFA (0.400 mL, 5.19 mmol). The 

reaction was stij^d for 1 h before being concentrated. The crude residue was dissolved in 

DMF (1 mLymd ethylamine (0.032 mL, 0.064 mmol), HATU (0.026 g, 0.068 mmol), and 

Hunig's bise (0.024 mL, 0.137 mmol) were added. The reaction was stirred at room 

tempecKure for lh before diluting with water and methanol and purification via preparatory 

HP^C. The fractions were neutralized and the aqueous extracted with CH2CI2. The combined 

panics were dried over Na2S04, filtered, and concentrated. The crude residue was purified 
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via Biotage (EtOAc/hex) to afford 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,5-e]azepin-4-yl)-N-ethylacetamide (0.0068 g, 0.017 mmol). lH NMR 

(400 MHz, DMSO-d6) 6 8.27 - 8.13 (m, IH), 7.83 (d,J = 7.3 Hz, IH), 7.72 (d, / = 1.6 HZ5J 

IH), 7.49 - 7.36 (m, 4H), 7.34 - 7.25 (m, 2H), 4.42 - 4. 23 (m, IH), 3.14 (dd, /= 6.98, I/ 

Hz, 4H), 2.51 (s, 3H), 1.07 (t, J = 7.2 Hz, 3H); LC/MS m/z 394 [M + H]+. 

[00291] 2-bronw-N,5-dimethoxy-N-methy!benzciinide was pr^ired according to 

the procedure described in Tetrahedron, 2001, 57, 7765-7770. 

[00292] (2-bromo-5-methoxyphenyl)(4-chlorophenyl)methemone and (4-

chlorophenyl)(3-methoxyphenyl)methanone To a round bottomed flask 

was added 2-bromo-N,5-dimethoxy-N-methylbenzaoffde (6.23 g, 22.73 mmol) and THF (75 

mL). To this solution was added (4-chlorophenyMiagnesium bromide (42 mL, 42.0 mmol) 

and the reaction stirred at room temperature ownight. The solution was diluted with water 

and EtOAc. The layers were separated and^ne aqueous was extracted with EtOAc. The 

combined organics were washed with brme, dried over Na2S04, filtered, and concentrated. 

The crude residue was purified via B^age (EtOAc/hex) to afford a mixture of (2-bromo-5-

methoxyphenyl)(4-chlorophenyl)n^ethanone and (4-chlorophenyl)(3-

methoxyphenyl)methanone. LG^IS m/z 325 [M+H]+. 

[00293] 2-((4S)-6-(4-chla/ophenyl)-8-methoxy-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepin-4-yljfN-ethylacetamide ci (Compound 160). The title 

compoun^was made in a similar manner to 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[apsoxazolo[4,5-e]azepin-4-yl)-N-ethylacetamide, starting from (4-(2-(4-

chloj(obenzoyl)-4-methylphenyl)-3-methylisoxazol-5-yl)methyl benzoate, which is 

s^thesized according to Example 5. 'H NMR (400 MHz, Acetone-dg) 5 7.76 (d, J = 8.78 Hz, 
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IH), 7.46 - 7.41 (m, 2H), 7.41 - 7. 36 (m, 2H), 7.31 (dd, J = 2.6, 8.8 Hz, IH), 6.96 (d, J = 2.6 

Hz, IH), 4.53 - 4.43 (m, IH), 3.82 - 3.76 (m, 3H), 3.36 - 3.13 (m, 4H), 2.50 (s, 3H), 1.14 (t, JA 

= 7.31 Hz, 3H); LC/MS m/z 424 [M + H]+. 

[00294] (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)methylene)M-

methylpropane-2-sulfinamide ci . This material can be madlc in a similar 
manner as (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol^-yl)methylene)-2-

methylpropane-2-sulfinamide starting from 4-(2-(4-chlorobenzoyl)jfienyl)-5-

methylisoxazole-3-carbaldehyde (1.10 g, 3.38 mmol). LC/MS 429 [M + H]+. 

[00295] (3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyt)phenyl)-j£methyUsoxazol-3-yl)-3-((R)-

o-
o=s 

IRjjt 

rfrX—C02tBu 

w \ 
1,1 dimethylethylsulfinamido)propanoate . To a round bottomed flask 
was added (R,E)-N-((4-(2-(4-chlorobenz<^T)phenyl)-5-methylisoxazol-3-yl)methylene)-2-

methylpropane-2-sulfinamide (0.480 g/l.12 mmol) and THF (6 mL). This solution was 

cooled to 0 °C before addition of (2ifert-butoxy-2-oxoethyl)zinc(II) chloride (4.48 mL, 2.24 

mmol). The solution was stirred^O °C before for 3.5 h before addition of more of (2-tert-

butoxy-2-oxoethyl)zinc(II) cWoride (1.12 mL, 0.560 mmol). The reaction was stirred for an 

additional 2.5 h before beirig diluted with aqueous NH4CI and EtOAc. The layers were 

separated and the aqueops was extracted with EtOAc. The combined organics were washed 

with brine, dried ov^Na^SO^ filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/h|£x) to afford (3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyI)-5-

methylisoxazdfi-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate (0.118 g, 0.216 mmol) 

and (3R)-t»butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)-3-((R)-1,1-

dimeth^(rthylsulfinamido)propanoate (0.094 g, 0.172 mmol). LC/MS m/z 545 [M + H]+. 

[0029ID] Tert-butyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-
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C02tBu 

e]azepin-4-yl)acetate ci (Compound 161) and Ethyl 2-((4S)-6-(4-

chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-

C02Et 

yl)acetate ci (Compound 162). To a resealable vial wyadded (3S)-tert-butyl 3-

(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)-3-((R)- L. 

dimethylethylsulfinamido)propanoate (0.118 g, 0.216 mmol), rfOH, and acetyl chloride 

(0.046 mL, 0.647 mmol). The vial was sealed and heated t^oO °C for 2 h. The reaction was 

cooled to room temperature and diluted with a solution or .NaHC03 and EtOAc. The layers 

were separated and the aqueous was extracted with HjpAc (3x). The combined organics were 

washed with brine, dried over NaoSO.*, filtered, an^fconcentrated. The crude residue was 

purified via Biotage (EtOAc/hex) to afford twe^products. Major: tert-butyl 2-((4S)-6-(4-

chlorophenyl)-l-methyl-4H-benzo[c]isoxaz«o[4,3-e]azepin-4-yl)acetate (0.062 g, 0.147 

mmol), 423 [M + H]+. Minor: ethyl 2-((^^6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,3-e]azepin-4-yl)^retate (0.0036 g, 0.0091 mmol). !H NMR (500 MHz, 

acetone-d6) 5 7.78 - 7.74 (m, \H),W0 (dt, J = 1.5, 7.6 Hz, IH), 7.50 - 7.46 (m, IH), 7.45 -

7.42 (m, 2H), 7.41 - 7. 36 (m, 4.57 (t, J = 7.08 Hz, IH), 4.20 - 4.14 (m, 2H), 3.36 (d, J = 

7.3 Hz, 2H), 2.68 (s, 3H), l^J(t, / = 7.1 Hz, 3H); LC/MS m/z 395 [M + H]+. 

[00297] 2-((4S)-6-(4-cmorophenyl)-l-methyl-4H'benzo[c]isoxazolo[4,3-e]azepin-4-yl)-

,N O 
-NH 

V N-ethylacedFmide ci (Compound 163). To a round bottomed flask was added 

tert-but^^-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-

yl)acafcte (0.059 g, 0.140 mmol), CH2C12 (2 mL), and TFA (0.400 mL, 5.19 mmol). The 

rejption was stirred at room temperature for 2 h before concentrating. The crude residue was 
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dried for 30 min before addition of DMF (2 mL), ethylamine (0.098 mL, 0.195 mmol, 2M in 

THF), HATU (0.080 g, 0.209 mmol), and Hunig's Base (0.073 mL, 0.419 mmol). The 

reaction was stirred, at room temperature for 1 h before diluting with water and extracting 

with EtOAc. The combined organics were washed with brine, dried over Na2S04, filteijfff, 

and concentrated. The crude residue was purified via Biotage (EtOAc/hex) to afford J£((4S)-

6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-yl)-N-ethylayamide 

(0.022 g, 0.056 mmol). ]H NMR (500 MHz, Acetone-d6) 5 7.76 - 7.72 (m, 1HW71 - 7.66 

(m, IH), 7.49 - 7.42 (m, 3H), 7.41 - 7.36 (m, 3H), 7.32 (br. s, IH), 4.62 (ddjf=5A, 8.3 Hz, 

IH), 3.35 - 3.21 (m, 2H), 3.20 - 3.09 (m, 2H), 2.67 (s, 3H), 1.14 (t, J = ijfllz, 3H); LC/MS 

m/z 394. 

[00298] 2-((4R)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxJ[zolo[4,3-e]azepin-4-yl)-

N-ethylacetamide cf (Compound This material was made in a similar 

manner as 2-((4S)-6-(4-chlorophenyl)-l-methyl^H-benzo[c]isoxazolo[4,3-e]azepin-4-yl)-N-

ethylacetamide, starting from (3R)-tert-butyl3P(4-(2-(4-chlorobenzoyl)phenyl)-5-

methy]isoxazo]-3-y])-3-((R)-3,l-dimethylj^ylsulfinamido)propanoate. !H NMR (500MHz, 

Acetone-d6) 8 7.76 - 7.72 (m, IH), (m, IH), 7.49 - 7.42 (m, 3H), 7.41 - 7.36 (m, 

3H), 7.32 (br. s, IH), 4.62 (dd, J = 5f, 8.3 Hz, IH), 3.35 - 3.21 (m, 2H), 3.20 - 3.09 (m, 2H), 

2.67 (s, 3H), 1.14 (t, /= 7.3 Hz, JR); LC/MS m/z 394. 

[00299] EXAMPLE 18: §/nthesis of Compounds of Formula I wherein Ar is 
Thiophene. The compound of this example were prepared in the manner set forth in 

Scheme 4, above. Exemplary synthesis of compounds of Formula I wherein Ar is thiophene, 

and intermediates USQ^I in such compound are set forth below. 

"A [00300] Mejfiyl 4,5-dimethylthiophene-3-carboxylate co2Met This intermediate was 

prepared a<^5rding to the procedure described in Organic Process Research & Development, 

2002, d,j67-366. 
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;0 
—N 

[00301] N-Methoxy-N,4,5-trimethylthiophene-3-carboxamide 0Me. To a cooled^ 

30 °C to -20 °C) slurry of methyl 4,5-dimethylthiophene-3-carboxylate (5.44 g, 32.0 mnpl) 

and N.O-dimethylhydroxylamine hydrochloride (4.80 g, 49.2 mmol) in THF (45 mL^ot was 

added slowly (over 15 min) a solution of isopropylmagnesium bromide (3.85 mLjfl.16 

mmol, 2.9 M) in 2-metyl-tetrahydrofuran. After complete addition of the base, Jne reaction 

mixture was warmed to 0 °C and partitioned between 1 N HCl (55 mL) andJWTBE (50 mL). 

The aqueous phase was extracted with MTBE (2x) and the combined or^mic layer was 

washed with water (until the pH of the aqueous was ~5). The organicJnyer was dried over 

Na2S(>4 and concentrated to give a light yellow oil. The crude proract was purified on 

Biotage system (gradient elution 7% EtOAc : 93% Hexanes to 6(0% EtOAc : 40% Hexanes) 

to give the titled compound as a yellow oil (5.17 g, 25.9 mm/ 81% yield). LC/MS m/z 200 

[M+H]+. / 

[00302] (4-Chlorophenyl)(4,5-dimethylthiojmen~3-yl)methajioiie ci . To a cooled (-

40 °C) solution of N-methoxy-N,4,5-trimet^thiophene-3-carboxamide (1.77 g, 8.88 mmol) 

in THF (10 mL) was slowly added (overmin) a solution of 4-chlorophenylmagnesium 

bromide (17 mL, 17.00 mmol, 1 M) iiyfliethyl ether. The reaction mixture was allowed to 

gradually warm to room temperatualc and age for several hours. To the mixture was added 1 

N HCl and the aqueous layer waffextracted with EtOAc (2x). The combined organic layer 

was washed with saturated MfiC03, water, dried over Na2S04, and concentrated to give an 

oil. The resultant oil was jxirified on Biotage system (gradient elution 1% EtOAc : 99% 

Hexanes to 4% EtOAcy%% Hexanes) to give the titled compound as white solids (2.00 g, 

7.96 mmol, 90% yiM). LC/MS m/z 251 [M+H]+. 

[00303] f(2-Bromo-4,5-dimethylthiophen-3-yl)(4-chlorophenyl)methanone ci . To a 

solutiyof (4-chlorophenyl)(4,5-dimethylthiophen-3-yl)methanone (1.99 g, 7.94 mmol) in 

DMf (15 mL) was added N-bromosuccinimide (1.55 g, 8.71 mmol) in one portion. After 2 h, 

.s. 

•0 

Page 107 of 205 



WO 20J 2/075383 PCT/US2011/063046 

the reaction mixture was partitioned between water and MTBE. The aqueous layer was 

extracted with MTBE and the combined organic layer was washed with 1% sodium 

thiosulfate, water, dried over Na2S04 and concentrated to give light yellow solids. The J 

resultant solids was purified on Biotage system (gradient elution 1% EtOAc : 99% Hex^es 

to 4% EtOAc : 96% Hexanes) to give the titled compound as yellow solids (2.40 g, 

mmol, 92% yield). LC/MS m/z 329 [(M (35C1,79Br) + H]+ and m/z 331 [M+H]+. / 

[00304] (4-Chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5f 

tetramethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)methyl aceUrce (0.865 g, 3.08 mmol) and 

(2-bromo-4,5-dimethylthiophen-3-yl)(4-chlorophenyl)met{wnone (0.534 g, 1.619 mmol) in 

1,4-dioxane (7 mL) and water (2 mL) was added PdCRrfppfJ-CHoCL adduct (0.090 g, 0.110 
mmol) and K2CO3 (0.560 g, 4.05 mmol). The bi-pha^c mixture was heated to 95 °C under a 

constant stream of N2 (g). After 5 h, the mixture wps cooled to 45 °C and aqueous 1 N NaOH 

(4.0 mL, 4.00 mmol) was introduced. After aniuditional 1 h, LC-MS analysis shows 

complete conversion of acetate to alcohol. Tjfe mixture was cooled to room temperature, 1 N 

HCl was added to acidify the aqueous layer (pH ~1) and the aqueous layer extracted MTBE 

(2x). The combined organic layer wa^-ashed with saturated NaHC03, brine, dried over 

Na2S04, and concentrated to givemark brown oil. The oil was diluted with MTBE and 

stirred over activated charcoal im. 15 min, then filtered over a plug of silica and Celite. The 

filter cake was washed withJffTBE (2x) and subsequently concentration gave a brown oil. 

The resultant oil was puriJred on Biotage system (gradient elution 5% EtOAc : 95% Hexanes 

to 40% EtOAc : 60% I^xanes) to give the titled compound as a yellow oil (0.463 g, 1.28 

mmol, 79% yield). ilC/MS m/z 362 [M+H]+. 

[00305] (RjEwj-((4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-yl)-3-methylisoxazol-

dimethylthiophen-3-yl)methanone ci . To a solution of jp-methyl-4-(4,4,5,5-

'/ ,0 

N 

/ M 5Jyl)methylene)-2-methylpropane-2-suJfinamidec\ . To a cooled (-78 °C) solution 
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of oxalyl chloride (0.15 mL, 1.714 mmol) in CH2CI2 (1 mL) was slowly added a solution of 

DMSO (0.17 mL, 2.396 mmol) in CH2CI2 (0.30 mL). After 15 min, a solution of (4-

chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-dimethylthiophen-3-

yl)methanone (0.399 g, 1.10 mmol) in CH2Cl2 (2 mL) was slowly added. After 30 min,JP3N 

(0.40 mL, 2.87 mmol) was added and the mixture was warmed to room temperature^fter 

stirring for an additional 15 min, the reaction mixture was diluted with 1 N HCl ajff the 

aqueous layer was extracted with CH2CI2 (2x). The combined organic layer w^washed with 

saturated NaHC03, water, dried over Na2S04, and concentrated to provide yk aldehyde as a 

light brown oil, which was used directly without further purification. 

[00306] To a solution of unpurified aldehyde in CH2C12 (22 mL) sequentially added 

(R)-2-methylpropane-2-sulfinamide (0.150 g, 1.24 mmol) and titaoftjm(IV) ethoxide (0.46 

mL, 2.19 mmol). After 24 h, water (15 mL) was slowly introduced to the vigorously stirred 

reaction. The heterogeneous mixture was filtered over Celitythe filter cake was washed with 

CH2CL2. The organic layer was washed with water, dried^er Na2S04, and concentrated to 

give an orange oil. The resultant oil was purified on Bjotage system (gradient elution, 5% 

EtOAc : 95% Hexanes to 40% EtOAc : 60% Hexan^) to deliver the titled product (0.450 g, 

0.972 mmol, 88% yield over 2-steps) as a light y^ow oil. LC/MS m/z 463 [M+H]+. 

[00307] (3R)-tert-butyl 3-(4-(3-(4-chloro\'pn'ioyi)-4,5-dimethylthiophen-2-yl)-3-
t-Bu 

0=St 

-O. "^NH 

COjtBu 

methylisoxazol-5-yl)-3-((R)-l,wdimethylethylsulfinamido)propanoate ci 

[00308] (3S)-tert-butyl 3Jft-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-yl)-3-
and 

t-Bu 
o=s 

N„0 WNH 

,sA—COztBu 

methylisoxazv-5-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoatea . To 

a cooled ((Vc) solution of (2-tert-butoxy-2-oxoethyl)zinc(II) chloride (0.200 mL, 0.100 

mmol) added a solution of (R,E)-N-((4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-

yl)-3/hethylisoxazol-5-yl)methylene)-2-methylpropane-2-sulfinamide (0.039 g, 0.084 mmol) 

innHF (0.5 mL). Additional THF (2 x 0.5 mL) was used to aid in complete transfer of the 
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sulfinamide. After 1.5 h, additional (2-tert-butoxy-2-oxoethyI)zinc(lI) chloride (1.00 mL, 

0.500 mmol) was added and the reaction temperature was allowed to reach to ambient 

temperatures. After several hours, the reaction mixture was diluted aqueous saturated NH^( 

and EtOAc. The aqueous layer was extracted with EtOAc (2x), the combined organic plmse 

was washed with water (2x), dried over Na2S04 and concentrated in vacuo to give a tffick oil. 
The resultant oil was purified on Biotage system (gradient elution, 12% MTBE : 9m% 

Hexanes to 100% MTBE) to deliver the (3R)-tert-butyl 3-(4-(3-(4-chlorobenz^^-4,5-

dimethylthiophen-2-yl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (0.016 g, 0.027 mmol, 31% yield)ifi a light white foam 

and (3S)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-^yl)-3-methylisoxazol-

5-yl)-3-((R)-l,l-dimethyIethylsulfinamido)propanoate (0.021 g, 0Jo6 mmol, 43% yield) as a 

light white foam. (3R)-teit-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5yumethyIthiophen-2-yl)-3-

methylisoxazol-5-yl)-3-((R)-l,l-dimethylethylsulfinamido)^ropanoate: LC/MS m/z 579 [(M 

(35C1) + H]+ and m/z 581 [(M (37C1) + H]+ and (3S)-tert-b^yl 3-(4-(3-(4-chlorobenzoyl)-4,5-

dimethylthiophen-2-yl)-3-methylisoxazol-5-yl)-3-((R)X,l-

dimethylethylsulfinamido)propanoate: LC/MS m/zW/9 [M+H]+. 

[00309] 2-((6S)-4-(4-Cklorophenyl)-2}3,9-trimethyl-6H4soxazolo[5,4-c]thieno[2,3-

COjH 

e]az.epin-6-yl)acetic acid ci j (Compound 164). To a solution of (3S)-tert-butyl 3-

(4-(3-(4-chlorobenzoyl)-4,5-dimrfhylthiophen-2-yl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)pryanoate (0.310 g, 0.535 mmol) in MeOH (1.5 mL) was added a 

solution of HCl in Dioxanj^0.25 mL, 1.00 mmol, 4 M). After 30 min, the mixture was 

concentrated in vacuo nkra excess HCl was azeotropically removed using CH2CI2 (3x) to give 

the amino-ester as an^il. 

[00310] The r^mltant amino-ester was diluted with CHCI3 (3 mL) and TFA (0.20 mL, 2.60 

mmol) and th^mixture was heated at reflux. After 24 h, the solution was cooled to room 

temperatuijrind concentrated to give yellow-green oil. The titled imino-acid (0.344 g) was 
obtaineras an oil that was processed to the amide bond formation without further 

purif^ition. LC/MS m/z 401 [M+H]+. 

[Q0G11] 2'((6S)-4'(4-chloropheiiyl)-2y3,9'trimethyl-6H-isoxazolo[4,5-e]thieno[3,2-
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c]azepin-6-yl)-N-ethylacetamide ci (Compound 165). To a cooled (-10 

solution of unpurified 2-((6S)-4-(4-Chlorophenyl)-2.3,9-trimethyl-6H-isoxazolo[5,4j 

c]thieno[2J3-e]azepin-6-yl)acetic acid (Compound 164; 0.344 g, 0.858 mmol) in (2 

mL) was added Et3N (1.5 mL, 10.8 mmol) and 2 M EtNHb (in THF) (2.60 ml^o.20 mmol), 

followed by 2-(3H-[l,2,3]triazolo[4,5-b]pyridm-3-yl)-l,l,3,3-tetramethylismironium 

hexafluorophosphate(V) (1.00 g, 2.63 mmol). After complete addition oirche reagents, the 

reaction mixture was warmed to ambient temperatures and stirred foyf h. The mixture was 

concentrated and the resultant paste was partitioned between MTM and 1 N HCl. The 

aqueous layer was extracted with MTBE (2x) and the combinedrorganic layer were washed 

with saturated NaHC03, water (2 x), dried over Na2S04, concentration gave a light yellow 

solids. The resultant solids were purified on Biotage system (gradient elution, 12% EtOAc : 

95% Hexanes to 75% EtOAc : 25% Hexanes) to give^f-white solids. The solids were 

diluted in CH3CN (2.0 mL) and water (0.50 mL), ttie solution was frozen and lyophilized to 

give the titled compound as off-white amorphous solids (0.047 g, 0.110 mmol, 13% yield). 

'H NMR (400 MHz, D6-Acetone) 8 7.50 - li0 (m, 5H), 4.35 (t, J = 6.8 Hz, IH), 3.42 - 3.16 

(m, 4H), 2.46 (s, 3H), 2.44 (s, 3H), 1.70 {/$&), 1.14 (t, J = 7.3 Hz, 3H); LC/MS m/z 428 

[M+H]+. 

[00312] 2-((6R)-4-(4-Chloroph^tyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-

.CO2H 

e]azepin-6-yl)acetic acfi ci (Compound 166). The titled compound was 

synthesized accords to the protocol outlined above for intermediate 2-((6S)-4-(4-

Chlorophenyl)-^D,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic acid 

starting from intermediate (3R)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-

yl)-3-met^lisoxazol-5-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate. LC/MS m/z 401 
[M+Hiy 

[OOifi] 2-((6R)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[4,5-e]thieno[3,2' 
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c]azepin-6-yl)-N-ethylacetamide ci (Compound 167), The titled exampl^^as 

synthesized according to the protocol outlined above for 2-((6S)-4-(4-chlorophenyl)^3,9-

trimethyl-6//-isoxazolo[4,5-e]thieno[3,2-c]azepin-6-yl)-/V-ethylacetamide startinj^rom 

intermediate 2-((6R)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]mieno[2,3-

e]azepin-6-yl)acetic acid. *H NMR (400 MHz, D6-Acetone) 6 7.50 - 7.30 5H), 4.35 (t, J 

= 6.8 Hz, IH), 3.42 - 3.16 (m, 4H), 2.46 (s, 3H), 2.44 (s, 3H), 1.70 (s, 3>f 1.14 (t, /= 7.3 

Hz, 3H); LC/MS m/z 428 [M+H]+. 

[00314] (Tetrahydro-2H-pyran-4-yl)magnesium chloridyro . To a vigorously 

stirred suspension of Mg (0.500 g, 20.57 mmol) turnings jffd iodine (0.019 g, 0.075 mmol) in 

THF (5 mL) under NT (g) was added l,2-dibromoethaiV(0.I0 mL, 1.160 mmol) and 10% of 

a solution of 4-chlorotetrahydro-2H-pyran (1.00 m^f9.24 mmol) in THF (5 mL). The 

mixture was heated to 60 °C and as the reactionfixture turned clear and Grignard initiation 

took place, the remainder of the solution of 4Vhlorotetrahydro-2H-pyran (1.00 mL, 9.24 

mmol) in THF was added slowly over 30 npn. The reaction mixture was stirred at 65 °C for 2 

h to deliver a solution of (tetrahydro-2H^yran-4-yl)magnesium chloride in THF. The 

Grignard solution was used withoutjffiy further purification. 

[00315] (6S)-tert-butyl 6-(2-(wt-butoxy)-2-oxoethyl)-2,3>9-trimethyl-4-oxo-4H-

C02'BU 

isoxazolo[5,4-c]thieno(/,3-e]azepine-5(6H)-carboxylute o . To a murky 

yellow solution of t^T-butyl 2-((6S)-2,3,9-trimethyl-4-oxo-5,6-dihydro-4H-isoxazolo[4,5-

e]thieno[3,2-c]azjpin-6-yl)acetate a form of intermediate 17, prepared according to Example 

14 (0.209 g, 0^7 mmol) and DMAP (0.007 g, 0.058 mmol) in THF (2.0 mL) was added 

B0C2O (0.1^ mL, 0.715 mmol). After 30 min, the reaction mixture was concentrated in 
vacuo t^give brown solids. The cnade product was purified on Biotage system (gradient 

elutiop 5% EtOAc : 95% Hexanes to 10% EtOAc : 90% Hexanes, then isocratic 10% EtOAc 

f% Hexanes) to deliver the titled product (8.61 g, 20.1 mmol, 88% yield) as white solids. 
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LC/MS m/z 563 [M+H]\ 

[00316] (3S)-tert-Butyl3-((tert-butoxycarbonyl)amino)-3-(4-(4,5-dimethyl-2-(tetrahydro-

2H-pyran-4-carbonyl)thiophen-3-yl)-3-methylisoxazol-5-

C02tBu 
.nil/ 

yl)propanoate I . To a cooled (-40 °C) solution of (6S)-terUoutyl 6-(2-

tert-butoxy-2-oxoethyl)-2,3,9-trimethyl-4-oxo-4H-isoxazolo[4,5-e]thieno[3,2/azepine-

5(6H)-carboxylate (136 mg, 0.294 mmol) in THF (0.5 mL) was added (tet^nydro-2H-pyran-

4-yl)magnesium chloride (1.05 mL, 0.882 mmol) in one-portion. After 5^nin, the purple 

mixture was allowed to warm to it. The pink reaction was quenched with 1 N HCl and the 

aqueous layer was extracted with EtOAc (2x), washed with saturated NaHCO.i, dried over 

Na2S04, and concentrated to give a yellow oil. The oil was purified on Biotage system 

(gradient elution 5% EtOAc : 95% Hexanes to 30% EtOAc^O% Hexanes, then isocratic 

30% EtOAc : 70% Hexanes) to yield the titled compounj^0.148 g, 0.270 mmol, 92% yield) 

as a white foam. LC/MS m/z 571 [M + Na]+ 

[00317] 2-((6S)-2,3,9-trimethyl-4-(tetrahydro-2fl-pyran-4-yl)-6H-isoxazolo[5,4-
.N, 

0. 
^-NH2 

c]thieno[2,3-e]azepin-6-yl)acetamideJ (Compound 168). To a solution of 

(3S)-tert-butyl 3-(tert-butoxycarboj^lamino)-3-(4-(4,5-dimethyl-3-(tetrahydro-2H-pyran-4-

carbonyl)thiophen-2-yl)-3-methffisoxazol-5-yl)propanoate (68 mg, 0.124 mmol) in CHCI3 

(1.0 mL) was added TFA (OV/7 mL, 6.20 mmol) and the reaction mixture was heated at 

reflux for 3 h. The yellow/eaction mixture is cooled to ambient temperatures, concentrated in 
vacuo, and excess TFAfis azeotropically removed using CHCI3 (2x2 mL), followed by 

toluene (2 x 10 mIJ|rThe crude carboxylic acid is dried and used without further purification. 
[00318] To a/oled (0 °C) solution of the carboxylic acid in DMF (1.0 mL) was 

sequentially a^ed N, N-diisopropylethyl amine (0.100 mL. 0.573 mmol), NH4C1 (0.024 g, 

0.449 mm/, and COMU (0.080 g, 0.186 mmol). After complete addition the reaction 

mixturjrurned light orange and was allowed to warm to room temperature. After complete 

consumption of the acid (as detected by LC-MS analysis), the reaction mixture was diluted 

th H2O and MTBE. The aqueous phase was extracted with MTBE (3x) and the combined 
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organic phase was washed with H20 (2x), brine, dried over Na2S04, and concentrated to give 

a white foam. The foam was purified on Biotage system (gradient elution 15% EtOAc : 85% 

Hexanes to 100% EtOAc), the volatile organics were removed, and the purified compounds 

was subsequently diluted with CH3CN (10 mL) and H20 (1 mL), and lyophilized to givj^he 

titled compound (0.031 g, 0.084 mmol, 68% yield) as off white-amoiphous solids. 1H^IMR 

(400 MHz, Acetone-d6) 5 7.08 (br. s, IH), 6.28 (br. s, IH), 4.12 (t, / = 6.73 Hz, im 3.90 (d, 

J = 11.12 Hz, IH), 3.66 (d,7 = 10.82 Hz, IH), 3.40 (dt, 7 = 3.66, 11.19 Hz, ltyf3.14 - 3.31 

(m, 3H), 2.89 - 3.00 (m, IH), 2.45 (s, 3H), 2.41 (s, 3H), 2.31 (d, 7 = 0.59 Ha^3H), 1.79 -1.91 
(m, 2H), 1.11 (d, 7 = 12.29 Hz, IH), 1.00 (dt,7 = 4.10, 12.14 Hz, IH); L&MS m/z 374 [M + 

Hf. 
[00319] EXAMPLE 19: Synthesis of Compounds of FormuUTl wherein Ar is 

Pyridine. The compounds of this example were prepared in thflrmanner set forth in Scheme 

5, below. Appropriate modification of this scheme to produjP other compounds of the 

invention will be readily apparent to those of skill in the 

[00320] Scheme 5. 

Br 

THF. -78 °C 

Mn02, CH2CI2.50 °C 

-J3'0 
^OAC 

1. PdCI2(dppf) cat. 
1,4-dioxane/H20 

2. UOH 

CI CI 

[00321] Exjffhplary synthesis of compounds of Formula I wherein Ar is pyridine, and 

intermedial^ useful in such compound are set forth below. 
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[00322] (4-Chlorophenyl)(2-fluoro-4-iodopyridin-3-yl)methanol C! . To a 

solution of 2-fluoro-4-iodonicotinaldehyde (1.50 g, 5.98 mmol) in anhydrous THF mL) at 

-78 °C was slowly added a solution of (4-chlorophenyl)magnesium bromide (1 Mjfi Et20) 

(6.57 mL, 6.57 mmol). After 15 minutes at -78 °C, the reaction was quenched/th MeOH 

followed by saturated aqueous ammonium chloride, and the product was exacted with 

CHiCh (4x). The organic layers were combined, dried over a cotton plua^nd concentrated to 

dryness under vacuum. The residue was used without any purificatio^fn the next step. 

LC/MS m/z 364 [M+H]+. 

[00323] (4-Chlorophenyl)(2-fluoro-4-iodopyiidin-3f?l)methanone ci . To a 

solution of (4-chlorophenyl)(2-fluoro-4-iodopyridira-yl)methanol (2.17 g, 5.98 mmol) in 

CH2C12 (100 mL) was added manganese dioxidjfll0.40 g, 120 mmol) at room temperature. 
The reaction was heated to 45 °C for 3 h befoie the heterogeneous mixture was filtered 
through a pad of silica gel. The cake was ripsed with EtOAc, and the filtrate was concentrated 

to dryness under vacuum. The residue /s used in the next step without any additional 

purification. LC/MS m/z 362 [M+H~W. 
[00324] (4-Chlorophenyl)(2-jmoro-4-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)pyridin-

3-yl)methanone . A procedure analogous to the synthesis of (4-

Chlorophenyl)(2P(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-dimethylthiophen-3-

yl)methanonrin Example 18 was followed. Haloaryl (4-chlorophenyl)(2-fluoro-4-

iodopyrictfn-3-yl)methanone was used as starting material. LC/MS m/z 347 [M+H]+. 

[00325f (4-(5-(Azidomethyl)-3'methylisoxazol-4-yl)-2-fluoropyridin-3-yl)(4-
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N=rf=N 

chlorophenyl)methanone ci . A procedure similar to the synthesis of w.-{3-
(l-azidoethyl)-5-methylisoxazol-4-yl)phenyl)(4-chlorophenyl)methanone in Exairufle 16 was 

followed, except that DMF was substituted by a mixture of acetonitrile and watdr; and that 

(4-Chlorophenyl)(2-fluoro-4-(5-(hydroxymethyl)-3-methyHsoxazol-4-yl)pyijfDin-3-

yl)methanone was used as starting material. LC/MS m/z 372 [M+H]+. 

[00326] 6-(4-Chlorophenyl)-7'fluoro-l-methyl-4H4soxazolo[5,4-<Jj)yrido[4,3-e]azepine 

(Compound 169). A procedure similar to thai^used to produce 6-(4-chlorophenyl)-

l,4-dimethyl-4H-benzo[c]isoxazolo[4,3-e]azepine iniExample 16 was followed. Ci*ude (4-(5-

(azidomethyl)-3-methylisoxazol-4-yl)-2-fluoropyiiffin-3-yl)(4-chlorophenyl)methanone was 

used as starting material. ]H NMR (400 MHz,yMSO-d6) 8 8.49 (d, J= 5.26 Hz, IH), 7.80 
(dd, 7= 1.14, 5.26 Hz, IH), 7.45 (td, 7 = 2.3/^ 8.70 Hz, 2H), 7.38 (td, 7= 2.10, 8.70 Hz, 2H), 

5.32 (d, 7 = 13.50 Hz, IH), 4.30 (d, 7 = ̂ 50 Hz, IH), 2.57 (s, 3H); LC/MS m/z 328 [M+H]+. 

[00327] The side product (4-(5-(anafmomethyl)-3-methylisoxazol-4-yl)-2-fluoropyridin-3-

yl)(4-chlorophenyl)methanone wa^e converted to 6-(4-chlorophenyl)-7-fluoro-l-methyl-

4H-isoxazolo[5,4-c]pyrido[4,3^fazepine in a mixture of absolute EtOH and acetic acid (2:1 
v/v) at 110 °C for more thanjrh. 

[00328] 6-(4-ChloropJwnyl)-7-methoxy-l-methyl~4H4soxazolo[5,4-c]pyrido[4,3-

ejazepine (Compound 170). To a solution of 6-(4-chlorophenyl)-7-fluoro-l-

methyM|R-isoxazolo[4,5-e]pyrido[3,4-c]azepine (0.030 g, 0.092 mmol) in MeOH (2 mL) 

was jMaed sodium hydride (60% dispersed in mineral oil) (0.037 g, 0.915mmol) at room 

temperature. The reaction was stirred at room temperature for 15 min (or until the gas 
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evolution stopped) before it was heated to 80 °C for 75 min in a sealed vial. The reaction was 

then concentrated to dryness under vacuum, and the residue was purified by flash 

chromatography (hexane/EtOAc 19:1 to 5:5) to give 6-(4-chlorophenyl)-7-methoxy-l- f 

methyl-4//-isoxazolo[5,4-c]pyrido[4,3-e]azepine as a white solid (0.031 g). 'H NMR (4m) 

MHz, DMSO-d6) 8 8.42 (d, J= 5.49 Hz, IH), 7.43 (d, J = 5.26 Hz, IH), 7.39 (td, J^f.10, 
8.70 Hz, 2H), 7.26 (td, J = 2.10, 8.47 Hz, 2H), 5.24 (d, J= 13.28 Hz, IH), 4.11 (<ffl= 13.50 

Hz, IH), 3.61 (s, 3H), 2.55 (s, 3H); LC/MS m/z 340 [M+H]+. / 
[00329] 6-(4-Chlorophenyl)-7-isopropoxy-l-methyl-4H-isoxazolo[5,4-cJpyrido[4,3-

methoxy-l-methyl-4//-isoxazolo[5,4-c]pyrido[4,3-e]azepme was followed, except that 2-
propanol was used instead of MeOH. *H NMR (400 Nwz, DMSO-dg) 8 8.38 (d, J = 5.49 Hz, 

IH), 7.36 - 7.41 (m, 3H), 7.22 (td, 2.10, 8.47 Hj^H), 5.22 (d, J = 13.28 Hz, IH), 5.06 

(spt, J = 6.20 Hz, IH), 4.10 (d, J = 13.28 Hz, 1H^.55 (s, 3H), 1.08 (d, J = 5.95 Hz, 3H), 

0.62 (d, J= 6.18 Hz, 3H); LC/MS m/z 368 [M*m]+. 

[00330] 6-(4-Chlorophenyl)-l-methyl-4fi-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-

4tf-isoxazolo[4.5-e]pyrid(o[3,4-c]azepine (0.025 g, 0.076 mmol) in 1,4-dioxane (1 mL) was 

added concentrated anprionium hydroxide (2.00 mL, 51.4 mmol) at room temperature. The 

reaction was heat^fto 80 °C for 17 h before silica gel was added. The solvent was removed 

under vacuum, dry silica gel was packed and the adsorbed product was purified by flash 

chromatograMiy (hexane/EtOAc 6:4 to 0:10) to give 6-(4-chlorophenyl)-l-methyl-4H-

isoxazol<^D,4-c]pyrido[4,3-e]azepin-7-amine as an off-white solid (0.006 g). JH NMR (400 
MHz^MSO-d6) 8 8.19 (d, J= 5.26 Hz, IH), 7.38 (td, /= 2.20, 8.93 Hz, 2H), 7.34 (td, ./ = 

2.2*8.47 Hz, 2H), 6.94 (d,/ = 5.26 Hz, 1H),5.91 (s, 2H),5.21 (d,J= 12.82 Hz, IH), 4.04 
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(d, J = 13.05 Hz, IH), 2.50 (s, 3H); LC/MS m/z 325 [M+H]\ 

[00331] 6-(4-Chlorophenyl)-N,l-dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-

(Compound 173). To 6-(4-chlorophenyl)-7-fluoro-l-methyl-j 

isoxazolo[4,5-e]pyrido[3,4-c3azepine (0.020 g, 0.061 mmol) was added a station of 

methylamine (33% in EtOH) (4 mL) at room temperature. The reaction ^Ts heated to 80 °C 

for 22 h before silica gel was added. The solvent was removed under/cuum, the dry silica 

gel was packed and the adsorbed product was purified by flash chi^natography 

(hexane/EtOAc 8:2 to 2:8) to give 6-(4-chlorophenyl)-iV,l-dim^nyl-4//-isoxazolo[5,4-

c]pyrido[4,3-e]azepin-7-amine as a white solid (0.014 g). 'H^RMR (400 MHz, DMSO-d^) 8 

8.27 (d, /= 5.26 Hz, IH), 7.35 (td, J = 2.30, 8.93 Hz, 2H^.30 (td, J = 2.30, 8.93 Hz, 2H), 

6.93 (d, J = 5.26 Hz, 1H), 5.87 (q, J = 4.35 Hz, 1H), 5 JR (d, 7 = 12.82 Hz, 1H), 4.03 (s, 1H), 

2.61 (d, /= 4.58 Hz, 3H), 2.50 (s, 3H); LC/MS m/zJ39 [M+H]+. 

[00332] 6-(4-Chlorophenyl)-N-ethyl-l-methyf4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-

amine ci (Compound 17M). A procedure similar to 6-(4-chlorophenyl)-N,l-

dimethyl-4//-isoxazolo[5,4-c]oyrido[4,3-e]azepin-7-amine was followed, except that 

ethylamine was used insteadrof methylamine. ]H NMR (400 MHz, DMSO-de) 8 8.24 (d, / = 

5.26 Hz, IH), 7.35 (td,j/l.\0, 8.93 Hz, 2H), 7.30 (td, 7 = 1.80, 8.20 Hz, 2H), 6.91 (d, J = 
5.26 Hz, IH), 5.80 (tY= 5.49 Hz, IH), 5.22 (d,J = 12.82 Hz, 1H),4.01 (d, 7= 12.82 Hz, 

IH), 3.20 - 3.29 (ignH), 2.98 - 3.09 (m, IH), 2.50 (s, 3H), 0.72 (s, 3H); LC/MS m/z 353 

[M+H]+. 

[00333] 6j{4-Chlorophenyl)-N,Nfl-trimethyl-4H-isoxazolo[5,4-cJpyrido[4,3-e]azepin-7-
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amine ci (Compound 175). A procedure similar to 6-(4-chlorophenyl)-/V,l-cktfriethyl-

4Z/-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that a solution of 

dimethylamine (2 M in MeOH) was used instead of methylamine (33% in EtO/. *H NMR 

(400 MHz, DMSO-dfi) 5 8.35 (d, /= 5.04 Hz, IH), 7.37 (d, J = 8.70 Hz, 2H/.20 (d, / = 

8.70 Hz, 2H), 7.14 (d, J = 5.04 Hz, IH), 5.28 (s, IH), 4.25 (d, J = 12.82 IH), 2.70 (s, 6H), 

2.54 (s, 3H); LC/MS m/z 353 [M+H]+. 

[00334] EXAMPLE 20. Synthesis of Compounds of Formula^!, wherein Ar is 
Pyridone. Compounds of Formula I wherein Ar is pyridone ar/ynthesized according to 

Scheme 6, below. Appropriate modification of this scheme/produce other compounds of 

the invention will be readily apparent to those of skill in tj^ art. 

[00335] Scheme 6: 

NaOH, 1,4-dioxane/H20 

110 °C 
HN. 

O 

Mel, CS2CO3 

MeCN 

ci m ci 

[00336] 6-(4-Chlorophenyl)-l-manyl-4H-isoxazolo[5,4'C]pyrido[4,3-e]azepin-7(8H)-one 

ci (Compoutm 176). To a solution of 6-(4-chlorophenyl)-7-fluoro-l-methyl-4//-

isoxazolo[4,5-e]p™lo[3,4-c]azepine from Example 19 (0.244 g, 0.744 mmol) in 1,4-dioxane 

(5 mL) was addjp an aqueous solution of sodium hydroxide (1M) (5.00 mL, 5.00 mmol) at 

room tempeijfmre. The reaction was heated to 110 °C for 90 min, then cooled to room 

temperatuie before a saturated solution of ammonium chloride was added. The product was 

extracts with CH2CI2 (repeated 4 times), and the organic layers were combined, dried over 

sodiimi sulfate, filtered and concentrated to dryness under vacuum. The product was purified 

rice by flash chromatography (hexane/EtOAc 8:2 to 1:9) to give 6-(4-chlorophenyl)-l-
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methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7(8H)-one as a white solid (0.211 g). 

NMR (400 MHz, DMSO-d6) 5 11.92 (br.s., IH), 7.66 (d, 7= 6.64 Hz, IH), 7.38 (d, 7 = 8.00 

Hz, 2H), 7.33 (d, 7 = 8.47 Hz, 2H), 6.60 (d,J= 6.87 Hz, IH), 5.19 (d, 7= 13.05 Hz, IH), 

4.07 (d, 7= 13.05 Hz, IH), 2.50 (s, 3H); LC/MS m/z 326 [M+H]+. 

[00337] 6-(4-Chlorophenyl)-l,8-dimethyl-4H-isoxazolo[5,4-c]pyrido[4>3-e]azepu^7(8H)-

one ci (Compound 177). To a solution of 6-(4-chlorophenyjTl -methyl-4/Z-

isoxazolo[4,5-e]pyrido[3,4-c]azepin-7(870-one (0.070 g, 0.215 mm|Pl) in acetonitrile (2 mL) 

were added cesium carbonate (0.210 g, 0.645 mmol) and iodom^nane (16.09 pi, 0.258 

mmol) at room temperature. The reaction was stirred at roonwemperature for 2 h before it 

was diluted with CH2CI2 and filtered. The filtrate was con^ntrated to dryness under vacuum, 

and the residue was purified by flash chromatographyflfexane/EtOAc 9:1 to 3:7) to give 6-

(4-chlorophenyl)-l,8-dimethyl-4//-isoxazolo[5,4-c]j^rido[4,3-e]azepin-7(8//)-one as an off-

white solid (0.064 g) and 6-(4-chlorophenyl)-7-n^ethoxy-l-methyl-4H-isoxazolo[5,4-

c]pyrido[4,3-e]azepine as side product. *H N^R (400 MHz, DMSO-ck) 5 8.00 (d, 7 = 7.10 
Hz, 1H), 7.34 (d, 7= 2.06 Hz, 4H), 6.67 (W= 7.10 Hz, IH), 5.20 (d, 7= 13.05 Hz, IH), 

4.06 (d, 7= 13.05 Hz, IH), 3.43 (s, 3mA.5l (s, 3H); LC/MS m/z 340 [M+H]+. 

[00338] Substitutions on the midone ring were achieved following the general step 

set forth in Scheme 7, below. 

[00339] Scheme 7: 

5AC)2, air 
s, 40 eC 

•(6-(4-Chlorophenyl)-l-methyl-7-oxo-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-
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8(7H)-yl)benzonitrile 

NC' 
jy 

(Compound 178). 6-(4-Chlorophenyl)-l-nmhyl-ci 

4H-isoxazolo[4,5-e]pyrido[3,4-c]azepin-7(8H)-one (0.025 g, 0.077 mmol), 4- f 

cyanophenylboronic acid (0.023 g, 0.153 mmol), copper(II) acetate (0.035 g, 0J®2 mmol) 

and pyridine (1 mL) were charged into a vial equipped with a stir bar. The ljpction was 

heated to 40 °C for 3 h in an open vial (to allow contact with air) before alCca gel was added. 

Then the pyridine was removed under vacuum. The dry silica gel was>packed and the 

adsorbed product was purified by flash chromatography (hexane/^fCAc 19:1 to 4:6) to give 

4-(6-(4-chlorophenyl)-l-methyl-7-oxo-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-8(7H)-

yl)benzonitrile as an off-white solid (0.027 g). NMR (40(^MHz, DMSO-d6) 8 8.04 (d, 7 = 
6.87 Hz, IH), 8.02 (td, 7 = 2.10, 8.24 Hz, 2H), 7.66 (td, jJn.lQ, 8.70 Hz, 2H), 7.49 (td, 7 = 
2.10, 8.47 Hz, 2H), 7.35 (td, 7 = 2.30, 8.70 Hz, 2H), 6^1 (d, 7 = 7.32 Hz, IH), 5.26 (d, J = 

13.28 Hz, IH), 4.18 (d, 7= 13.05 Hz, IH), 2.56 (s, JH); LC/MS m/z 427 [M+H]+. 

[00341] 6-(4-Chlorophenyl)-l-methyl-8-phejjfi-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-

l-methyl-7-oxo-4H-isoxazoloJ#;4-c]pyrido[4,3-e]azepin-8(7H)-yl)benzonitrile was followed, 

except that phenylboronic aMd was used instead of 4-cyanophenylboronic acid. !H NMR 

(400 MHz, DMSO-de) (d, 7= 7.10 Hz, IH), 7.31 - 7.55 (m, 9H), 6.78 (d, 7 = 7.10 Hz, 

IH), 5.25 (d, 7= 13.0^z, IH), 4.18 (d, 7= 13.28 Hz, IH), 2.55 (s, 3H); LC/MS m/z 402 

[M+H]+. / 

[00342] EXJ^MPLE 21. Synthesis of Compounds of Formula I Wherein Ar is 
SubstitutedXyridine. Compounds of Formula I wherein Ar is substituted pyridine were 

synthesize! according to Scheme 8. Appropriate modification of this scheme to produce 

other opmpounds of the invention will be readily apparent to those of skill in the art. 

7(8H)-one (Comjwund 179). A procedure similar to 4-(6-(4-chlorophenyl)-Ci 
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[00343] (2-Fluoro-44odopyridin-3-yl)methanol F OH. To a solution of 2-fluoro-4- J 

iodonicotinaldehyde (3.50 g, 13.94 mmol) in absolute EtOH (56 mL) was added sodium M 
borohydride (0.264 g, 6.97 mmol) at room temperature. The reaction was stirred at ro^n 

temperature for 1 h, followed by the slow addition of 1 M aqueous hydrochloric aciJr The 

product was extracted with CH2CI2 (repeated four times), and the organic layers J^ere 

combined, dried over sodium sulfate, filtered and concentrated to dryness. Tyaqueous phase 

was basified to pH 8-10 with 2 M aqueous sodium hydroxide and extracteanvith diethylethei* 

(repeated four times). Then the organic layers were combined, dried onm sodium sulfate, 

filtered, combined with the previously obtained residue and concentmted to dryness under 

vacuum. The residue was used without any purification in the nem step. LC/MS m/z 254 

[00344] 3-(((tert-Butyldimethylsilyl)oxy)methyl)-2-Jiuoro-44odopyridine F OTBDMS. 

To a solution of (2-fluoro-4-iodopyridin-3-yl)methyrol (3.52 g, 13.91 mmol) in CH2CI2 (80 

mL) at room temperature was sequentially addecMinidazole (1.894 g, 27.8 mmol) and 

TBDMS-C1 (2.52 g, 16,69 mmol). The reaction was stirred at room temperature for 1 h 

before diethylethei* was added and the insduble salts were filtered. Silica gel was added to 

the filtrate prior to the solvent removaljpider vacuum. The dry silica gel was packed, and the 

adsorbed product was purified by flafm chromatography (hexane/EtOAc 10:0 to 7:3) to give 

3-(((ter/-butyldimethylsilyl)oxy)o(rethyl)-2-fluoro-4-iodopyridine as a white solid (4.5 g). 

LC/MS m/z 368 [M+H]\ / 

[00345] (4-(3-(((tert4m1mdimethyhilyl)oxy)methyl)-2-fliioropyridiii-4-yl)-3-

methylisoxazol-5#t)methanol F OTBDMS . A procedure similar to that used to synthesize 

(4-ChlorophenA)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-dimethylthiophen-3-

yl)methano^in Example 18 was followed. LC/MS m/z 353 [M+H]+. 

[00346]/4-(3-(((tert-Butyldimethylsilyl)oxy)methyl)-2-fluoropyridin-4-yl)-3-

[M+H]+. 
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methylisoxazole-5-carbaldehyde F OTBDMS. TO a solution of (4-(3-((tert-

butyldimethylsilyloxy)methyl)-2-fluoropyridin-4-yl)-3-methylisoxazol-5-yl)methano^fl.35 

mg, 8.83 mmol) in CH2C12 (38 mL) at room temperature was added manganese dio/ide (6.66 

g, 77 mmol). The heterogeneous reaction was heated to 50 °C in a sealed tube fdr 2 h. The 

reaction was then cooled to room temperature and filtered. Then the solid wafrrinsed with 

EtOAc and the filtrate was concentrated to dryness under vacuum. The r^faue was used 

without any purification in the next step. LC/MS m/z 351 [M+H]+. 

[00347] (S,E)-N-((4-(3-((tert-Butyldimethylsilyloxy)methyl)-2-f]£oropyridin-4-yl)-3-

methylisoxazol~5-yl)methylene)-2-methylpropane-2Jsulfiiiamide F OTBDMS. A procedure 

analogous to general protocol for (S)-ter/-Butylsi^nnyIimine formation in Example 14 was 

followed. LC/MS m/z 454 [M+H]+. 

[00348] (3S)-tert-Butyl 3-(4-(3-((tert-buMldimethylsilyloxy)methyl)-2-fluoropyridin-4-
yl)-3-methylisoxazol-5-yl)-3-( (S)-J,l -dimethylethylsulfinamido )propanoate 

jrocedure analogous to general protocol for Addition of (2-tert-

Butoxy-2-oxoethyl)zinc(Ijf5 Chloride to (S^-terf-Butylsulfinylimine in Example 14 was 

followed. LC/MS m/z/l0 [M+H]+. 

[00349] (3S)-tei^Butyl3-((S)-l,l-dimethylethylsulfinamido)-3-(4-(2-fIuoro-3-

t 
IT 

HN^O 

(hydrScymethyl)pyridin-4-yl)-3-methylisoxazol-5-yl)propanoate . To a 

soWftion of (36')-ter/-butyl 3-(4-(3-((/e/7-butyldimethylsilyloxy)methyl)-2-fluoropyridin-4-yl)-
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3-methylisoxazol-5-yl)-3-((S)-l,l-dimethylethylsulfinamido)propanoate (1.01 g, 1.76 mmol) 

in anhydrous THF (20 mL) at room temperature was added a solution of tetrabutylammoniui 

fluoride (1M in wet THF) (2.21 mL, 2.205 mmol). The reaction was stirred at room 

temperature for 1 h before MeOH and silica gel were added. The solvent was removed, Me 

dry silica gel was packed and the adsorbed product was purified by flash chromatography 

(hexane/EtOAc 7:3 to 5:5) to give (3S)-/erf-butyl 3-((S)-l,l-dimethylethylsulfinao(Rdo)-3-(4-

(2-fluoro-3-(hydroxymethyl)pyridin-4-yl)-3-methylisoxazol-5-yl)propanoate aj^i gummy 

solid (0.694 g). LC/MS m/z 456 [M+H]+. 

[00350] (3S)-tert-Butyl 3-amino-3-(4-(2-fluoro-3-(hydroxymethyl)p\Mdin-4-yl)-3-

methylisoxaz.oI-5-yl)propanoate N—/ . A pro^Bure similar to the general 

protocol for HCl-mediated cleavage of the sulfinyl group inJExample 14 was followed. 

LC/MS m/z 352 [M+H]+. 

[00351 ] tert-Butyl 2-((4S)- 7-fluoro-l-methyl-6-oxjf5,6-dihydro-4H-isoxazolo[5,4-

t> o. 

cJpyrido[4,3-eJazepin-4-yl)acetate F 0 / . To a solution of (3S)-ter/-butyl 3-

amino-3-(4-(2-fluoro-3-(hydroxymethyl)i^ridin-4-yl)-3-methylisoxazol-5-yl)propanoate 

(200 mg, 0.569 mmol) and TEMPO 5 mg, 0.028 mmol) in CH2CI2 (5 mL) at 0 °C was 

sequentially added potassium brorriae (33,9 mg, 0.285 mmol) and an aqueous solution of 

sodium hypochlorite (-0.35M hjpfered to pH ~8.6 with sodium bicarbonate) (4.879 mL, 

1.708 mmol). The reaction vigorously stirred (to produce an emulsion) at 0 °C for 45 min 

before diluting with CH2G(£. The product was extracted with CH2C12 (repeated once), with 

CH^CL/MeOH (95:5)J^peated once) and CH^CWTFE (95:5) (repeated once). The organic 

layers were combine®, dried over a cotton plug and concentrated to dryness under vacuum. 

The residue wasj^rified by flash chromatography (Hexane/EtOAc 8:2 to 5:5) to give tert-
butyl 2-((4S)^fluoro-l-methyl-6-oxo-5,6-dihydro-4//-isoxazolo[5,4-c]pyrido[4,3-e]azepin-

4-yl)aceta^is a solid (45 mg). LC/MS m/z 348 [M+H]+. 

[00352Jf (4S)-tert-Butyl 4-(2-(tert-butoxy)-2-oxoethyl)-7-fluoro-l-metkyl-6-oxo~4H-
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°r rx isoxazolo[5,4-c]pyrido[4,3-e1azepine-5(6H)-carboxylate w o' /\ . A procedure 

analogous to that used to synthesize (6S)-tert-butyl 6-(2-tert-butoxy-2-oxoethyl)-2,3>9; 

trimethyl-4-oxo-4H-isoxazolo[4,5-e]thieno[3,2-c]azepine-5(6H)-carboxylate in Ex^piple 18 

was followed. LC/MS m/z 448 [M+H]+. 

[00353] Mixture of (3S)-tert-butyl 3-((tert-butoxycarbonyl)amino)-3-(4-(2(4-

chlorobenzoyl)-2-fluoropyridin-4-yl)-3-methylisoxazol-5-yl)pj>panoate ci 

and 
(4S)-tert-butyl 4-(2-(tert-butoxy)-2-oxoethyl)-6-(4-chlorJphenyl)-7-fluoro-6-hydroxy-l~ 

methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]g£epine-5(6H)-carboxylate cf . A 

procedure analogous to that used to syofmesize (3S)-tert-Butyl 3-((tert-

butoxycarbonyl)amino)-3-(4-(4,5-d^iethyl-2-(tetrahydro-2H-pyran-4-carbonyl)thiophen-3-

yl)-3-methylisoxazol-5-yl)propa|foate in Example 18 was followed. LC/MS m/z 560 [M+H]+. 

[00354] 2-((4S)-6-(4-Chlowphenyl)-7-fluoro-l-methyl-4H-isoxazolo[5,4-c]pyrido[4>3-

.o o. 
VNH, 

li / 

V 
CI 

// 
e]azepin-4-yl)a£tamide ci (Compound 180). A procedure similar to that used 

to synthesiza£-((6S)-2,3,9-trimethyl-4-(tetrahydro-2H-pyran-4-yl)-6H-isoxazolo[5,4-

c]thieno[2lp-e]azepin-6-yl)acetamide in Example 18 was followed. LC/MS m/z 385 [M+H]+. 

[0035Sf 2-((4S)-6"(4-chlorophenyl)-l-methyl-7-(methylamino)-4H-isoxazolo[5,4-
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.0 0. 
VNH2 

if 

c]pyrido[4,3-eJazepin-4-yl)acetamide ci (Compound 181). A procedui 

analogous to that used to synthesize 6-(4-chlorophenyl)-/V,l-dimethyl-4tf-isoxazo]M5,4-

c]pyrido[4,3-e]azepin-7-amine in Example 20 was followed. *H NMR (400 MH^DMSO-dg) 

5 8.30 (d, 7 = 5.26 Hz, IH), 7.67 (br. sf IH), 7.36 (d, 7 = 8.70 Hz, 2H), 7.30]£.J= 8.70 Hz, 

2H), 7.04 (br. s, IH), 6.95 (d, 7 = 5.26 Hz, IH), 5.76 - 5.91 (q, 7 = 4.38 ItiHH), 4.38 (t, 7 = 

7.30 Hz, IH), 3.28 (dd, 7 = 7.80,15.50 Hz, IH), 3.12 (dd, 7= 6.75, 15/8 Hz, lH),2.63(d,7 

= 4.58 Hz, 3H), 2.50 (s, 3H); LC/MS m/z 396 [M+H]+. 

[00356] EXAMPLE 22. Synthesis of Compounds of FormWui I Wherein R2 is 

Hydrogen and R3 is -CH2-NR'-C(0)-R. The synthesis of compounds of Formula I wherein 

R2 is hydrogen and R3 is -CH2-NR'-C(0)-R are exemplifies below. Appropriate 

modification of this scheme to produce other compounds of the invention will be readily 

apparent to those of skill in the ait. 

[00357] N-(((6S)-4-(4-Chlorophenyl)-2,3,9-trrfiethyl-6H-isoxazolo[5,4-c]thieno[2,3-

e]azepin-6-yl)methyl)acetamide fo (Compound 182). To a solution of 2-

((6S)-4-(4-Chlorophenyl)-2,3,9^imethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic 

acid (Compound 164; 0.044^0.110 mmol) in toluene (1.5 mL) was added Et3N (0.050 mL, 

0.359 mmol) and diphentfphosphoryl azide (0.060 mL, 0.278 mmol). The reaction mixture 

was heated to 80-90 °QTAfter 30 min, LC-MS analysis indicated complete consumption of 

the acid. The reaction mixture was cooled to ambient temperatures and concentrated in vacuo 
to give the isoc\dmate as a thick paste. 

[00358] Tofthe crude isocyanate was introduced 1,4-dioxane (1 mL) and aqueous 1 N 

NaOH (l^fmL, 1.000 mmol) and subsequently heated to 90 °C. After 60 min, LC-MS 

analysijrindicated complete consumption of starting material. The bi-phasic mixture was 

coo^l to room temperature and the aqueous layer was extracted with EtOAc (3x). The 

ibined organic phase was washed with water, dried over Na2S04, and concentrated to give 
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the free amine as an orange oil. 

[00359] The resultant amine was diluted with 1,4-dioxane (1 mL) followed by sequential 

addition of EtjN (0.1 mL, 0.717 mmol) and acetic anhydride (0.05 mL, 0.530 mmol). Aftea 

h, the solution was concentrated in vacuo and the resultant oil was purified on Biotage sj^tem 

(gradient elution 10% EtOAc : 90% Hexanes to 80% EtOAc : 20% Hexanes, then iswatic 

80% EtOAc : 20% Hexanes) to give the titled compound as product as white solidXThe 

solids were diluted in CH3CN (2.0 mL) and water (1.0 mL), the solution was fj*zen and 

lyophilized to yield the titled product (0.030 g, 0.072 mmol, 66% yield) as ^-white 

amorphous solids. :H NMR (400 MHz, Acetone) 5 7.60 (br. st IH), 7.3^7.46 (m, 4H), 4.15 

(br. s, 2H), 4.04 (br. s, IH), 2.47 (s, 3H), 2.43 (s, 3H), 1.91 (s, 3H), 10(s, 3H); LC/MS m/z 
414 [M+H]+. 

[00360] Methyl (((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6M-isoxazolo[5,4-c]thieno[2,3-

OMe 

j) 
e]azepin-6-yl)methyl)carbamate ci' f (Compound 183). To a solution of 2-

((6S)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H^poxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic 

acid (Compound 164; 0.047 g, 0.117 mmoUnn toluene (1.5 mL) was added Et3N (0.100 mL, 

0.717 mmol) and diphenylphosphoryl ajple (0.080 mL, 0.370 mmol). The reaction mixture 

was heated to 80 °C. After 1 h, LC-M& analysis indicated complete consumption of the 

carboxylic acid. The reaction mixjpre was cooled to ambient temperatures and concentrated 

in vacuo to give a thick paste. 

[00361] To the paste wa^fntroduced 1,4-dioxane (5 mL), MeOH (5 mL) and aqueous 1 N 
NaOH (5 mL) and the byphasic mixture was subsequently heated to 90 °C. After 24 h, LC-

MS analysis indicatercomplete consumption of acyl-azide. The bi-phasic mixture was 

cooled to room temperature and the aqueous layer extracted with EtOAc (3x). The combined 
organic phase ^fs washed with water, dried over Na2S04, and concentrated to give the free 

amine as whsolids. The solids were purified on Biotage system (gradient elution 10% 

EtOAc : 00% Hexanes to 20% EtOAc : 80% Hexanes) to give the titled product (0.005 g, 

0.012^nol, 10% yield) as white solids.; 'H NMR (400 MHz, D6-Acetone) 6 7.43 (s, 2H), 

2H), 6.70 (br. s, IH), 4.00 - 4.22 (m, 3H), 3.58 (s, 3H), 2.47 (s, 3H), 2.44 (s, 3H), 
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1.70 (s, 3H); LC/MS m/z 430 [M+H]\ 

[00362] EXAMPLE 23. Synthesis of Other Compounds of Formula I. The synthesis 

of other exemplary compounds of Formula I are set forth below. 

[00363] 2-((6S)-4-((4-Chlorophenyl)amino)-2,3,9-trimethyl-6H-isoxazolo[5,4-

CO2H 

c]thieno[2,3-e]azepin-6-yl)acetic acid Nci (Compound 184)fTo a vial was 

added tert-butyl 2-((6S)-4-chloro-2,3,9-trimethyl-6H-isoxazolo[4,5-e]dlneno[3,2-c]azepin-6-

yl)acetate, a form of intermediate 18, prepared according to Example 14 (0.056 g, 0.147 

mmol), 4-chloroaniline (0.042 g, 0.333 mmol), ((lS,4R)-7,7-dim(Mhyl-2-

oxobicyclo[2.2.1]heptan-l-yl)methanesulfonic acid (0.039 g.^168 mmol) and DMSO (0.5 

mL). The vial was sealed and initially heated to 125 °C foro h in the microwave reactor. LC-

MS analysis shows complete consumption of starting material and formation of the desired 

coupled product as a mixture of acid and ester. The Jcaction mixture was subsequently heated 
at 145 °C for an additional 2 h, at which time LC^IS analysis show conversion of all 

intermediates to desired acid. The solution wa^artitioned between MTBE and 1 N NaOH. 

The organic layer was washed with additioKil 1 N NaOH (2 x) and the combined aqueous 

layer was acidified to with concentrated^Cl. The acidic aqueous layer (pH ~3-4) was 

extracted with EtOAc (4 x). The compined organic phase was washed with water (2x), brine 

(lx), dried over Na^SO^ and concentrated to yield the titled product (0.056 g, 0.135 mmol, 

92 % yield) as a brown foam tjjpt was used without further purification. LC/MS m/z 416 
[M+H]+. 

[00364] 2-((6S)-4-((4j£hlorophenyl)amino )-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[ys-e]azepin-6-yl)acetamide ci (Compound 185). To a solution of 

crude ^boxylic acid in DMF (1.0 mL) was sequentially added N, N-diisopropylethyl amine 

(O.lJflmL, 0.573 mmol), NH4CI (0.028 g, 0.523 mmol), and l-Cyano-2-ethoxy-2-

6ethylidenaminooxy)dimethylamino-morpholino-carbenium hexafluorophosphate 
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(("COMU"), Sigma-Aldrich) (0.038 g, 0.089 mmol). After complete addition of reagents the 

reaction mixture was allowed to age until complete consumption of the carboxylic acid was 

detected by LC-MS. The reaction mixture was dilute with EtOAc and brine. The aqueous f 

layer was extracted with EtOAc (3x) and the combined organic extract was washed withf 
water (2x), dried over Na2S04 and concentrated to give a pink oil. The oil was purifigjR on 

Biotage system (gradient elution 10% EtOAc : 90% Hexanes to 80% EtOAc : 20JrHexanes, 

then isocratic 80% EtOAc : 20% Hexanes), the volatile organics were removedfand the 

purified compound was subsequently diluted with CH3CN (10 mL) and H2Qr[l mL), and 

lyophilized to give the titled compound (0.023 g, 0.055 mmol, 41.2 % yiMa) as off white-

amorphous solids. lH NMR (400 MHz, Acetone-d6) 8 7.80 (d, J= 8Hz, 2H), 7.21 (d, / = 

8.78 Hz, 2H), 7.12 (br. s, IH), 6.35 (br. s, IH), 4.40 (br. s, IH), 3 Q/f- 3.19 (m, / = 8.50 Hz, 

2H), 2.44 (s, 3H), 2.40 (s, 3H), 2.31 (s, 3H); LC/MS m/z 415 [M^H]+. 

[00365] 2-((6S)-2,3,9-trimethyl-4-phenoxy-6H-isoxazoldR,4-c]thieno[2,3-e]azepin-6-

2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2p-e]azepin-6-yl)acetate, a form of intermediate 

18, prepared according to Example 14 (0X20 g, 0.58 mmol) and phenol (0.276 g, 2.90 mmol) 

in pyridine (1 mL) was heated at 130JfC for 1 h by MW. After the solvent was removed in 
vacuo, the residue was washed witl/l N NaOH, dried by anhydrous Na2S04. The product 

was purified by Prep-TLC (PEyEA = 4 : 1) to give tert-butyl 2-((6S)-2,3,9-trimethyl-4-

phenoxy-6H-isoxazolo[5,4-ynieno[2,3-e]azepin-6-yl)acetate (0.020 g, 7.9% yield) as a 

white solid, tert-butyl 2-(^S)-2,3,9-trimethyl-4-phenoxy-6H-isoxazolo[5,4-c]thieno[2,3-

e]azepin-6-yl)acetate yis converted to target compound 2-((6S)-2,3,9-trimethyl-4-phenoxy-

6H-isoxazolo[5,4-d(mieno[2,3-e]azepin-6-yl)acetamide using Step L in Example 14. *H 

NMR (300 MH^DC13) 8 7.39 - 7.34 (m, 2H), 7.22 - 7.07 (m, 3H), 6.07(s, IH), 5.18(s, IH), 

4.46 (q, J = A/H.Z, IH), 2.99 - 2.84 (m, 2H), 2.48 (s, 3H), 2.45 (s, 3H), 2.42 (s, 3H); LC/MS 

m/z 382 H]+. 

[00366Jr (6S)-6-((lH-imidazol-2-yl)methyl)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-

yl)acetamide (Compound 18(w. A mixture of tert-butyl 2-((6S)-4-chloro-
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isoxazolo[5,4-c]thieno[2,3-e]azepine ci (Compound 187). To a solutiorof 2-

((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6X 

yl)acetamide (Compound 110, 0.120 g, 0.30 mmol) in THF (5 mL) was added Ij^esson 

reagent (0.248 g, 0.60 mmol). The mixture was refluxed overnight. The react/n mixture was 

concentrated in vacuo and the residue was recrystallized by petroleum andXthyl acetate to 

give 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]th^io[2,3-e]azepin-6-

yl)ethanethioamide (0.080 g, 64% yield). f 
[00367] To a solution of 2-((6S)-4-(4-chlorophenyl)-2,3,9-triirahyl-6H-isoxazoIo[5,4-

c]thieno[2,3-e]azepin-6-yl)ethanethioamide (0.080 g, 0.19 mmfffl) and 2,2-

dimethoxyethanamine (0.200 g, 1.90 mmol) in CH3CN (5 /) was added HgCb (0.515 g, 

1.90 mmol). The mixture was refluxed overnight. The reaction mixture was filtered, 
concentrated in vacuo and the residue was purified b^olumn chromatography (silica-gel, 
petroleum: ethyl acetate= 2:1) to give (6S)-6-((lMmidazol-2-yl)methyl)-4-(4-chlorophenyl)-

2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3^azepine as a yellow solid (0.005 g, 6.2% 
yield): ]H NMR (300 MHz, DMSO-d6) 5 8j/b (br, IH), 7.42 (d, J = 4.8 Hz, 2H), 7.24 (d, J = 

4.8 Hz, 2H), 6.82 (d, J = 1.2 Hz, 2H), 4.W- 4.30 (m, IH), 3.84 - 3.74 (m, 2H), 2.50 (s, 3H), 

2.42 (s, 3H), 1.64 (s, 3H); LC/MS m/J®.3 [M + H]+. 

[00368] (6S)-4-(4-chloropheny1M2,3,9-trimethyl-6-(thiazol-2-ylmethyl)-6H-

((6S)-4-(4-Chlorodnenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic 

acid (Compouiy164; 0.160 g, 0.40 mmol) and DMF (1 drop) in dichloromethane (2 mL) was 

added oxal^^hloride (0.070 g. 0.55 mmol) drop-wise at 0 °C. The mixture was stirred for 

0.5 hour WL room temperature. The solution was cooled to 0 °C and 2,2-dimethoxyethanamine 

(0.21Qfg, 5.00 mmol) was added. The mixture was stirred for 0.5 hour at room temperature. 

Thjn the solution was diluted with water (5 mL) and extracted with ethyl acetate (10 mL x 3). 

isoxazolo[5,4-c]thieiiJ[2,3-e]azepine ci (Compound 188). To a solution of 2-
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The combined organic layers were washed with 1 N HCl and NaHC03} dried over Na2S04, 

concentrated in vacuo to give 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)-N-(dimethoxymethyl)acetamide as a light yellow solid (0." 

yield 63.4%) which was used directly in the next step without further purification. 

[003691 To a solution of 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazok^£,4-

c]thieno[2,3-e]azepin-6-yl)-N-(dimethoxymethyl)acetamide (0.120 g, 0.25 mmol) 

dichloromethane (3 mL) was added trifluoroacetic acid (2 mL, 26 mmol). Thejpaction 

mixture was stirred for 5 h. The mixture was concentrated and THF (5 mL),/id Lawesson 

reagent (0.248 g, 0.60 mmol) were added. The mixture was refluxed ove/ight. The reaction 

mixture was concentrated in vacuo and the residue was purified by coJpmn chromatography 

(silica-gel, petroleum: ethyl acetate = 10:1) to give (6S)-4-(4-chlo]^henyl)-2.3,9-trimethyl-

6-(thiazol-2-ylmethyl)-6H-isoxazolo[5,4-c]thieno[2,3-e]azepino^s a yellow solid (0.030 g, 

17% yield). !H NMR (300 MHz, CDC13) 6 7.73 (d, J = 3.3 J^TlH); 7.35 - 7.29 (m, 5H), 4.31 

- 4.20 (m, 3H), 2.51 (s, 3H), 2.40 (s, 3H), 1.64 (s, 3H); LQ^MS m/z 440 [M+ H]+. 

[00370] EXAMPLE 24: IC50 measurements foi^hibitors using BRD4 AlphaLisa 
Binding Assay. His/Flag epitope tagged BRD4 BDC42-168 was cloned, expressed and purified 

to homogeneity. BRD4 binding and inhibition yTs assessed by monitoring the engagement 

of biotinylated H4-tetraacetyl peptide (MillipXe #12-379) with the target using the 

AlphaLisa technology (Perkin-Elmer). S^rcifically, in a 384 well ProxiPlate BRD4(BD1) 

(30 nM final) was combined with pepti^(200 nM final) in 40 mM HEPES (pH 7.0), 40 mM 

NaCl, 1 mM DTT, 0.01% (w/v) BS#and 0.008% (w/v) Brij-35 either in the presence of 

DMSO (final 1.2% DMSO) or expound dilution series in DMSO. After 20 minute 

incubation at room temperatuj^Alpha streptavidin donor beads and AlphaLisa anti-Flag 

acceptor beads were added^ a final concentration of 10 ug/mL each. After three hours 

equilibration plates weij^ead on an Envision instrument and IC50S calculated using a four 

parameter non-lineai/urve fit. The results of this assay are set forth in Table 6, below. 

[00371] Tabled Activity of Exemplary Compounds of the Invention 

Compound Nft BRD4 Alphascreen 
IC50 

100 / + 
101 / + 
102/ + 

+ 

Compound No. BRD4 Alphascreen 
IC50 

104 ++ 
105 +++ 
106 + 
107 + 
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191 +++ 

[00372] In Table 6. "+" represents a value under 0.50 |JM; "++" a value between 0.50 \i] 
and 1 (iM; and "+++" a value greater than 1 JJM. 

[00373] EXAMPLE 25: Cell-based Assays 

[00374] cMyc RNA quantification assay (QuantiGene® Assay): MV4:11 JftML) or 

Raji (Burkitt's lymphoma) cells were seeded in a 96-well plate and incubated h/he presence 

of various concentrations of compounds for 4 h. Relative mRNA levels wera^uantitated by 

using QuantiGene 2.0 assay (Affymetrix) according to the manufacturer'j^ecommendation. 

Signals were detected by using an Envision plate reader (Perkin-ElmeJT Biological duplicates 

were averaged and normalized to vehicle (DMSO) control to calcu^ffe percent MYC mRNA 

levels. 

[00375] Cell-based IL-6 quantification assay (ELlSAfMesoscale assay): 100,000 

THP-1 cells were seeded in RPMI1640-10% FBS in 96-vM plates. LPS (E. Coli Invitrogen) 

in RPMT-10%FBS at a final concentration of 4fig/mL^s added to the wells and the cells are 

then incubated in the presence of various concentrations of compounds for 16 h. Plates are 

spun (2rpm, 5min), an aliquot of 25uL supernatajp is transferred in to an ELISA plate 

(Mesoscale technology, MSD) and the detectj^i of IL-6 is performed using manufacturer's 

instructions. The amount of cells in each wil is assessed using CellTiter-Glo® (Promega). 

The ratio of ELISA value/ CellTiter-Glflfvalue is used to calculate the percent of inhibition of 

IL-6 secretion. The result of these ajfays for certain compounds of the invention are set forth 

in Table 7 below. 

Cmpd No. IL<y MYC-Raji MYC-MV411 
100 n.t. n.t. 
101 n.t. n.t. 
102 / + + n.t. 
103 j f + + n.t. 
104 / ++ n.t. n.t. 
105 / +++ n.t. n.t. 
106 / + n.t. n.t. 
10 if + n.t. n.t. \of + + n.t. 

/D9 + + n.t. 
/no + + + 

/ 111 + n.t. n.t. 
/ 112 + + n.t. 
/ 113 + + n.t. 

Page 134 of 205 





WO 2012/075383 PCT/US2011/063046 

Cmpd No, IL6 MYC-Raji MYC-MV411 
162 +++ n.t. n.t. 
163 + ++ n.t. 
165 + + n.t. 
168 +++ n.t. n.t. 
169 ++ n.t. n.t. 
170 +++ n.t. n.t. 
171 ++ n.t. n.t. 
172 + ++ n.t. 
173 + + n.t. 
174 + ++ 
175 ++ ++ l.t. 
176 +++ n.t. n.t. 
177 +++ n.t. n.t. 
178 ++ n.t. n.t. 
179 ++ n.t. n.t. 
180 + ++ ++ 
181 + + + 
182 ++ n.t. n.t. 
183 ++ n.t. n.t. 
185 ++ n.t. n.t. 
186 ++ +++ n.t. 
187 ++ +++ n.t. 
188 + n.t. 

[00376] In Table 7, "n.t." = not testedf'V represents a value under 0.50 pM; 

value between 0.50 pM and 1 jaM; and ^R-+" a value greater than 1 |iM. 

[00377] EXAMPLE 26: Preparation of Compounds of Formula II, Where R5 is 

Aryl or Heteroaryl. Scheme 9, l^fow sets forth a general method for making certain 

compounds of the invention. 

[00378] Scheme 9: 

COztBu 

Ar 

P O. 
^-OH 

VMIK 

32 

N y-u 

Formula II 
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[00379] General Procedure for Imide 30 Formation (Step M). To a solution of 

lactam starting material (intermediate 17 wherein ring A is aryl or heteroaryl and (R5)n is a . 

single halo substituent; 1 equivalent) and DMAP (0.10 equivalent or 10 mol %) in THF (Oj 

M in substrate concentration) was added B0C2O (1.2 - 1.3 equivalent). After 30 min, thjr 

reaction mixture was concentrated in vacuo to yield brown solids. The crude producumay 

either be purified on Biotage system (gradient elution 5% EtOAc: 95% Hexanes tpl0% 

EtOAc : 90% Hexanes, then isocratic 10% EtOAc : 90% Hexanes) or crystallijfra from 

EtOAc:Hexanes mixtures to deliver the titled N-Boc imide product 30 (genjfally in the range 

of 88% to 97% yield) as white solids. f 

[00380] General Procedure for Addition of Nucleophiles to NJttoc-Imide 30 (Step 
N), To a cooled (-40° C) solution of N-Boc-Imide 30 (1 equivalei^lfin THF (0.5 M in 

substrate concentration) was added the appropriate Grignard reagent (typically 1.1-1.5 

equivalent) in one-portion. After 5 min, the mixture was allied to warm to room 

temperature and quenched with 1 N HCL The aqueous layer was extracted with EtOAc (2x). 

The combined organic extracts were washed with aqujfPus saturated NaHC03, dried over 

Na2S04, and concentrated in vacuo. The crude product was purified on Biotage system 

(typically gradient elution 5% EtOAc : 95% Hej^uies to 30% EtOAc : 70% Hexanes) to yield 
the desired N-Boc ketone compound 31 (generally > 90% yield) generally as a either a white 

foam or solids. f 

[00381] General Procedure for TFA-Deprotection and Azepine 32 Formation (Step 
O). To a solution of N-Boc ketone 3f in CHCI3 (0.2 M in substrate concentration) was added 

TFA (10-30 equivalent) and the action mixture was heated at reflux for -24 h. The yellow 

reaction mixture is cooled to ambient temperatures, concentrated in vacuo, and excess TFA 

was azeotropically removeXusing excess CHCI3, followed by toluene. The crude carboxylic 

acid 32 was dried and uied without further purification. The carboxylic acid 32 was 

converted to the con^ponding carboxamide 33 using a coupling reagent and an appropriate 

base as describediffi Step L. 

[00382] An alternative method to the coupling step described in Step L utilized for 

converting Carboxylic acid 32 to the corresponding carboxamide 33 (designated Step S) as 

follows/o a solution of carboxylic acid 32 (1 equivalent) in anhydrous dichloromethane 

was yaed oxalyl chloride (25 equivalents) in a dropwise manner. After stirring for 1 h, the 

m*ture was concentrated. The resulting residue was dissolved in dichloromethane and 0.5 N 
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ammonia in 1.4-dioxane (5 equivalents) was introduced. After aging for 2 h, the reaction 

mixture was concentrated in vacuo and the resulting residue was purified by flash column 

chromatography (silica-gel, dichloromethane: methanol = 20:1) to give the desired 

carboxamide 33 product as a solid. 

[00383] General Procedure for Suzuki Cross-Coupling to Aryl-halide (Step Qf. To a 

re-sealable vial the carboxamide 33 from above (1.0 equivalent) was added Pd2(dh|B)3 (0.10 

equivalent), tri-tert-butylphosphonium tetrafluoroborate (0.22 equivalent), potaffsium 

phosphate tribasic, monohydrate (2.0 equivalent), and the appropriate aryl h^ronic acid or 

hetero-aryl boronic acid (1.5 equivalent). The flask was evacuated and pi*ged (3x), followed 

by sequential addition of 1,4-dioxane and water (typical ratio 20:1), <«a the flask was once 

again evacuated and purged with N2 (g) (3x) and the reaction mixture was heated to 100 °C 

until the consumption of the aryl chloride was detected by LC-M3. The reaction mixture was 

subsequently cooled to room temperature and filtered over a/fug of Celite. The filter cake 

was washed with EtOAc (3x) and the filtrate was concentmted in vacuo. The cross-coupled 

product of Formula II was purified via Biotage systenygenerally gradient elution using 

mixtures of EtOAc-Hexanes) to yield the desired coppled product (in 50 - 90 % yield). 

[00384] The compounds in Tables 8 and 9^ere made using the general protocol 

described above in Example 26 and/or the prdrocols described in Example 14. The final steps 

employed from those Examples are indicated for each compound. Steps Q and R employed 

in the synthesis of Compounds 239, 24Jrand 249 are described in the next example. 
,N 

O 

A NHs 

[00385] Table 8. R 10 

Compound 
No. Physical Data Final 

steps 

196 / 
$ 

F 

LC/MS m/z 351 [M+H]+; *H NMR (300 
MHz, CDC13) S 8.45 (s, IH), 7.99-7.94 
(m, IH), 7.62-7.59 (m, 2H), 7.50-7.33 
(m, 3H), 6.25 (br. s, IH), 5.62 (br. s, 
IH), 4.62-4.58 (m, IH), 3.43-3.30 (m, 
2H), 2.55 (s, 3H). 

H, L 
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[00386] Table 9. 

Compound 
No. Rs Rn Physical Data J Final Steps 

192 CI CN 

LC/MS m/z 437 [M+-H]+VH 
NMR (400 MHz, DMSP-dg) 
5 8.55- 8.46 (m, IH), IB/- 7.83 
(m, 3H), 7.82 - 7.75iflri, IH), 
7.50 - 7.43 (m, 2H)/A2 - 7.37 
(m, IH), 4.55 - 4£Q (m, IH), 
4.44 - 4.38 (m, Jfl), 3.26 - 3.12 
(m, 2H), 2.50 (bf s, 3H). 

H, L 

197 OCF3 CI 

LC/MS m/zA50 [M+H]+; *H 
NMR (40Q^MHz, DMSO-de) 5 
7.97 (d, 8.70 Hz, IH), 7.77 -
7.71 (df IH), 7.65 (br. s, IH), 
7.48/7.43 (m, 2H), 7.36 - 7.30 
(n/H), 7.05 (br. s, IH), 4.40 -
4)E9 (m, IH), 3.23 - 3.12 (m, 

/H), 2.51 (s, 3H). 

H, L 

201 C1 fC F3 

LC/MS m/z 434 [M+H]+; 'H 
NMR (400 MHz, DMSO-d6) 8 
7.90 - 7.85 (m, IH), 7.81 - 7.74 
(m, 3H), 7.67 - 7.62 (m, IH), 
7.52 (d, J = 8.0 Hz, 2H), 7.42 (d, 
7 = 2.3 Hz, IH), 7.07 - 7.02 (m, 
IH), 4.43 - 4.35 (m, IH), 3.22 -
3.11 (m, 2H), 2.50 (s, 3H). 

H, L 

203 / H CF? 

LC/MS m/z. 399 [M+H]+; 
NMR (300 MHz, Acetone-d6) 8 
7.86 (d, J = 7.8 Hz, IH), 7.75-
7.69 (m, 3H), 7.60 (d, J= 8.4 Hz, 
2H), 7.44 (d, J = 8.1 Hz, 2H), 
7.16 (m, IH), 6.42-6.41 (m, IH), 
4.54-4.52 (m, IH), 3.35-3.31 (m, 
2H), 2.58 (s, 3H). 

H, L 
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Compound 
No. Rs Rn Physical Data Final Steps 

206 & H2N^N^ 
CF3 

LC/MS m/z 492 [M+H]+; *H 
NMR (400 MHz, DMSO-de) 5 
8.24 (d, /= 2.5 Hz, IH), 7.99 -
7.93 (m, IH), 7.92 - 7.84 (m, 
2H), 7.74 (d, J = 8.1 Hz, 2H), 
7.68 (br. s, IH), 7.58 - 7.51 (m, 
3H), 7.06 (br. s, IH), 6.82 (br. s, 
2H), 6.67 (d, J = 8.9 Hz, IH) 
4.46 - 4.34 (m, IH), 3.20 (br. sf 
2H), 2.56 (s, 3H). / 

P 

210 F CI 

LC/MS m/z 384 [M+H]V*H 
NMR (400 MHz, Acetoyfd6) 5 
7.90 (dd, J = 5.56, 8.7^Hz, IH), 
7.57 - 7.48 (m, m),/ks - 7.34 
(m, 4H), 7.23 (dd,j£ 2.93, 9.65 
Hz, IH), 7.14 (tajf s, IH), 6.41 
(br. Sj IH), 4.5(/br. s, IH), 3.31 
(d, J = 7.02JHz, 2H), 2.53 (s, 
3H). / 

M, N, O 

211 CI F 

LC/MS fz 384 [M+H]+; lH 
NMR dm MHz, DMSO-d6) 5 
7.87 flM (m, IH), 7.79-7.76 
(mYk), 7.64 (br. s, IH), 7.37 -
l/l (m, 3H), 7.24 - 7.21 (m, 
MH), 7.02 (br. s, IH), 4.39 - 4.12 
(m, IH), 3.18 (m, 2H), 2.47 (s, 
3H). 

H,L 

212 F / CN 

LC/MS m/z 375 [M+H]+; *H 
NMR (400 MHz, DMSO-d^) 
87.93-7.84 (m, 3H), 7.68 - 7.59 
(m, 2H), 7.52 - 7.47 (m, 2H), 
7.22 (dd, J = 2.75, 9.61 Hz, IH), 
7.05 (br. s, IH), 4.31 - 4.44 (m, 
IH), 3.18 (br. s, 2H), 2.50 (s, 
3H). 

H, L 
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Compound 
No. R5 RII Physical Data Final Steps 

213 
H2N N 

CI 

LC/MS m/z 458 [M+Hf; lH 
NMR (400 MHz, DMSO-dc) 6 
8.23 (d, J = 2.29 Hz, IH), 7.97 -
7.90 (m, IH), 7.88 - 7.83 (m, 
IH), 7.81 - 7.75 (m, IH), 7.70 -
7.62 (br. s, IH), 7.53 (d, J = 1.83 
Hz, IH), 7.47 - 7.30 (m, 4H), 
7.04 (br. s, IH), 6.49 (d, J = 8.93j 
Hz, IH), 6.15 (br. s, 2H), 4.39/ 
4.31 (m, IH), 3.23 - 3.13 jfi, 
2H), 2.53 (s, 3H). / 

M/, N, O, L 

216 
H2N N 

F 

LC/MS m/z 442 [M+Hf; *H 
NMR (400 MHz, DN^D-c^) 8 
8.25 (s, IH), 8.07 / s, IH), 
7.95 (m, IH), 7.93/, IH), 7.69 
(br. s, IH), 7.5/s, IH), 7.40 
(dd, J = 5.49, yfO Hz, 2H), 7.19 
(t, J = 8.81 Hf2H), 7.05 (br. s, 
IH), 6.85 flaf s, IH), 4.41 -4.26 
(m, lH),/20-3.15(m, 2H), 2.53 
(s, 3H)/ 

H, L, P 

217 OCH3 CI > 

LC/Mp m/z 396 [M+H]+; 'H 
NMR (400 MHz, DMSO-dc) 8 
1/9 - 7.73 (m, IH), 7.64 (br. s, 

VH), 7.45-7.42 (m, 2H), 7.37 -
7.32 (m, 2H), 7.31 (d, IH), 7.02 
(br. s, IH), 6.86 (d, J = 2.75 Hz, 
IH), 4.39 - 4.12 (m, IH), 3.74 
(s, 3H), 3.15 (br. s, 2H), 2.47 (s, 
3H). 

H, L 

224 CI 

LC/MS m/z 391 [M+H]+; *H 
NMR (400 MHz, DMSO-de) 8 
8.13 (dd, J = 1.66, 8.31 Hz, IH), 
8.00 (d, J = 8.31 Hz, IH), 7.89 
(d, J = 1.25 Hz, IH), 7.65 (br. s, 
IH), 7.49 - 7.43 (m, 2H), 7.35 -
7.30 (m, 2H), 7.05 (br. s, IH), 
4.36 (br. s, IH), 3.17 (br. s, 2H), 
2.53 (s, 3H). 

P (Zn(CN)i 
was used as 

the 
nucleophile), 

H,L 

Page 141 of 205 



WO 2012/075383 PCT/US2011/063046 

Compound 
No. R5 Rn Physical Data Final Steps 

226 H 
OH 

LC/MS m/z 388 [M+Hf; 'H 
NMR (400 MHz, DMSO-dg) 6 
7.80 (s, IH), 7.72 - 7.67 (m, IH), 
7.66 - 7.62 (m, IH), 7.44 - 7.35 
(m, 2H), 7.21 (d, J = 3.32 Hz, 
4H), 7.04 - 7.00 (m, IH), 5.97 (s, 
IH), 4.30 - 4.22 (m, IH), 3.20 -
3.11 (m, 2H), 2.51 (s, 3H), 1.12, 
(d, J = 2.49 Hz, 2H), 0.95 (d, J/ 
2.49 Hz, 2H). / 

/L 

233 H 
NH2 

LC/MS m/z 389 [M+H]/'H 
NMR (400 MHz, DMs/l6) 8 
7.81 (d, J = 7.69 Hz, 1H& 7.72 -
7.67 (m, IH), 7.64/ s, IH), 
7.50 (df J = 8.52 Haf2H), 7.45 -
7.36 (m, 2H), 7./(d, J = 8.31 
Hz, 2H), 7.02/ s, IH), 4.31 -
4.24 (m, IH/3.I6 (br. s, 2H), 
2.51 (s, 3H/.35 (S, 6H). 

H, L 

234 •yO* 
0 

F 

LC/MS f/z 470 [M+H]+; JH 
NMR yR) MHz, DMSO-d6) 8 
12.9/12.84 (m, IH), 8.08 (dd, 
J =/97, 8.21 Hz, IH), 8.02-7.92 
(/ 3H), 7.79 (d, J = 8.52 Hz, 
/H), 7.68 (s, 2H), 7.42 (dd, J = 
5.51, 8.83 Hz, 2H), 7.20 (t, J = 
8.72 Hz, 2H), 7.05 (br. s, IH), 
4.40- 4.33 (m, IH), 3.16 (s, 2H), 
2.55 (s, 3H). 

H, L, P 

235 
OH 

LC/MS m/z 390 [M+H]+; 'H 
NMR (400 MHz, DMSO-dg) 8 
7.81 (d, J = 7.69 Hz, IH), 7.70 
(dt, J = 1.66, 7.37 Hz, IH), 7.64 
(br. s, IH), 7.46 - 7.36 (m, 4H), 
7.23 (d, J = 8.52 Hz, 2H), 7.02 
(br. s, IH), 5.05 (br. s, IH), 4.27 
(br. s, IH), 3.16 (br. s, 2H), 2.51 
(s, 3H), 1.39 (s, 6H). 

H, L 
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Compound 
No. R5 Rn Physical Data Final Steps 

239 OH CI 

LC/MS m/z 382 [M+H]+; 'H 
NMR (400 MHz, DMSO-dg) 5 
9.95 - 9.83 (m, IH), 7.64 (df/ = 
8.5 Hz, 2H), 7.45 (d,J=8.5 Hz, 
2H), 7.38 - 7.26 (m, 2H), 7.17 -
7.08 (m, IH), 7.05 - 6.96 (m, 
IH), 6.72 (d, J = 2.5 Hz, IH), 
4.34 - 4.18 (m, IH), 3.21 - 3.01, 
(m, 2H), 2.45 (s, 3H). / 

248 OEt CI 

LC/MS m/z 410 [M+H]+; VH 
NMR (400 MHz, Aceton^fc) 5 
7.74 (d, J = 9.07 Hz, 1H^.47 -
7.35 (m, 4H), 7.28 (ddyf= 2.78, 
8.63 Hz, IH), 7.15 -/09 (br. s, 
IH), 6.93 (d, J = ^53 Hz, IH), 
6.38 (br. s, 1H)V54 - 4.36 (m, 
IH), 4.2-3.9 (nyfe), 3.27 (br. s, 
2H), 2.49 (s^H), 1.33 (t, J = 
6.87 Hz, 3Hf 

H, L, Q, R 

249 O'Pr CI 

LC/MS J/z 424 [M+H]+; 'H 
NMR MO MHz, Acetone-d6) 8 
7.73JC J = 8.78 Hz, IH), 7.50 -
7.34^m, 4H), 7.27 (dd, J = 2.63, 
%/% Hz, IH), 7.17 - 7.07 (br. s, 

AH), 6.91 (d, J = 2.63 Hz, IH), 
6.36 (br. s, IH), 4.68 - 4.55 (m, 
IH), 4.52 - 4.38 (m, IH), 3.37 -
3.17 (m, 2H), 2.49 (s, 3H), 1.28 
(d J = 6.00 Hz, 3H), 1.24 (d, J = 
6Hx, 3H). 

H, L, Q, R 

[00387] EXAMPLE/7: Preparation of Compounds of Formula II, Where Ring A 

is Phenyl and R5 is Hydroxy or Alkoxy. 

[00388] This gjperal preparation scheme is exemplified by using 2-((4S)-6-(4-

chlorophenyl)-8-n]/hoxy-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetamide as 

starting material 
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[00389] General Procedure for Synthesis of Compounds where Ring A is Phenol 

(Step Q) ci . A round bottom flask was charged with 2-((4S)-6-(4-

chlorophenyl)-8-methoxy-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)ac^miide (1 

equivalent), a stirbar and dichloromethane (volume to make concentration O.lMf). The flask 

was cooled to 0 °C and BBr3 (50 equivalents) was added dropwise. The reacting suspension 

was allowed to stir and warm to room temperature over 16h, then re-cored to 0 °C for the 

dropwise addition of methanol (20 mL). The solution was concentrate, then redissolved in 

EtOAc and washed with 1 M HCl. The aqueous phase was extract*! with EtOAc (2x); the 

combined organics were washed with brine, dried (Na^SO^, fiMered and concentrated. The 

product phenol could be purified on silica gel or used directly in the next reaction. 

[00390] General Procedure for Synthesis of Commyunds where Ring A is Alkoxy-

Suhstituted Phenyl (Step R) ci £ . A re-sealable reaction vial was charged with 

2-((4S)-6-(4-chlorophenyl)-8-hydroxy-lyffethyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)acetamide (1 equivalent), a stirbar 4-methylpentan-2-one (volume to make 

concentration 0.1M). Potassium caJBonate (3 equivalents) was added, followed by the 

appropriate alkyl iodide (2 equivalents). The tube was heated at 75 °C for 4 h, then poured 

into water and washed with SfTOAc (3x). The combined organics were washed with brine, 

dried (Na2S04), filtered aj(B concentrated. The product ether was purified on silica gel or by 
reverse phase HPLC. 

[00391] EXAMPLE 28: Synthesis of (4S)-8-chloro-l,4-dimethyl-4H-

benzo[c]isoxaz^C[4,5-e]azepin-6(5H)-one. The title compound was used as an alternative 

for intermedial 17 in Scheme 9 and can be used with Steps M, N, O and P (but does not 

require stej/L). 

JOC' IAA> [0033C] Methyl 5-chloro-2-iodobenzoate ci'^-^-co2Me, To a round bottomed flask was 

a<^£d NaHC03 (22.31 g, 266 mmol), 5-chloro-2-iodobenzoic acid (25 g, 89 mmol), DMF, 
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and Mel (11.07 mL, 177 mmol). The reaction was stirred at room temperature overnight. 

The reaction was diluted with water and EtOAc. The layers were separated and the aqueous 

layer was extracted with EtOAc. The combined organic layers were washed with water (3: 
and brine before being dried over Na2S04, filtered, and concentrated. The crude residu^as 

purified via Biotage to afford the titled compound (25.81 g, 87 mmol). LC/MS m/z 2j 

[M+H]+. 

[00393] Methyl 2-(5-( (E)-(( (S)-tert-butylsulfinyl)imiijf)methyl)~3-

methylisoxazol-4-yl)-5-chlorobenzoate C|^/^COzMe> ^his interme^Kte was prepared using 

the protocol outlined for the synthesis of intermediate 13 in Scheijp 1. starting from methyl 

5-chloro-2-iodobenzoate. LC/MS m/z 383 [M+H]+. 

[00394] 5-chloro-2-(5-((S)-l~((S)-l,l'dimethylethylsJljiuamido)ethyl)-3-

methylisoxazol-4-yl)benzoate ct/^ . To abound bottomed flask was added methyl 2-

(5-((E)-((S)-tert-butylsuIfinylimino)methyl)-3-o(rethylisoxazol-4-yl)-5-chlorobenzoate (4.18 

g, 10.92 mmol) and toluene (50 mL) before die solution was cooled to -78 °C. To this 

solution was added methylmagnesium brjfmide (8.58 mL, 12.01 mmol) and the solution 

stirred at -78 °C for 1 h. To this solutiJh was added an additional amount of 

methylmagnesium bromide (4.9 mj/6.86 mmol) and the reaction stirred at -78 °C for 1.25 h. 

The reaction was quenched witiyfaturated aqueous NH4C1 and the layers separated. The 

aqueous phase was extractedjtfith EtOAc. The combined organic phase was washed with 

brine, dried over NaiSO+^/fitered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) t/afford the titled compound as the major component of a mixture of 

diastereomers (3.37jf 8.45 mmol); LC/MS m/z 399 [M+H]+. 

[00395] £ (4S)-8-chloro-l,4-dimethyl-4H-benzo[c]isoxazolo[4,5-

e]azepinf6(5H)-one o . To a round bottomed flask was added methyl 5-chloro-2-

(5-((S^-l-((S)-l,l-dimethylethylsulfinamido)ethyl)-3-methylisoxazol-4-yl)benzoate (3.37 g, 

mmol), MeOH (48 mL), and HCl [2M in ether] (8.45 mL, 16.90 mmol). The reaction 
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was stirred at room temperature for 30 min before concentrating. The crude residue was 
concentrated from toluene (2x) and hexane (lx) before being placed on a high vacuum line 

overnight. The crude residue (as an off-white foam) was dissolved in THF (100 mL) befoij 

cooling to -78 °C and addition of isopropylmagnesium chloride (15 mL, 30.0 mmol). 

solution was stirred at -78 °C for 5 min before removal of the cold bath and warmine*ne 

reaction to room temperature. The solution was quenched with saturated aqueous/iH4Cl and 

diluted with EtOAc. The layers were separated and the aqueous layer was existed with 

EtOAc. The combined organic layers were washed with brine, dried over N£S04, filtered, 

and concentrated to afford a white solid. This material was purified via jfliral SFC to afford 

the titled compound (1.9 g, 7.23 mmol); LC/MS m/z 263 [M+H]+. 

[00396] EXAMPLE 29: Synthesis of Compound 223. 

111/C02H 1.S0CI2, DCM 
2. MeOH 

Step 1 

,C02Me 

Step 2 

Compound 223 

[00397] Synthesis of methyl 2-((4S)-6-(4~Jklorophenyl)-l-methyl-4H-
benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate.fo a solution of 2-((4S)-6-(4-chlorophenyl)-l-
methyl-4H-benzo[c]isoxazolo[4,5-e]azepin^-yl)acetic acid (100 mg, 0.27 mmol) and N, N-

dimethylformamide (1 drop) in dichloropiethane (10 mL) was added oxalyl chloride (56 mg, 

0.40 mmol) dropwise at 0 °C. The nurture was stirred for 0.5 hour at room temperature. The 

solution was cooled to 0 °C and methanol (100 mL) was added. The mixture was stirred for 

0.5 hour at room temperature.J^e mixture was concentrated in vacuo, and the residue was 

diluted with water (5 mL), and extracted with ethyl acetate (10 mL x 3). The combined 

organic layers were driedroy sodium sulfate, concentrated in vacuo and the residue was 
purified by column chromatography (silica-gel, petroleum: ethyl acetate= 2 : 1) to give 

methyl 2-((4S)-6-yPchlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate 

(80 mg, 77%) ya light yellow solid. LC/MS m/z 380 [M+H]+. 

[00398] j Synthesis of l-((4S)-6-(4-cklorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-
e]azepin-J/-yl)-2-methylpropan-2-ol (Compound 223). To the solution of methyl 2-((4S)-6-

(4-chyFophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (76.2 mg, 0.20 

5l) in tetrahydrofuran (lOmL) was slowly added methyllithium (3N) (0.40 mL, 1.20 
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mmol) at 0 °C. The mixture was stirred for 0.5 h at 0 °C, quenched with saturated ammonium 

chloride and extracted with ethyl acetate (3 x 10 mL). The combined organic phase was 

washed with brine, dried over sodium sulfate and concentrated. The residue was purified bj 

preparative-HPLC (isocratic acetonitrile : 0.01% acetic acid water = 65:35) to give 

(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-2-methylpropaj^-ol 

(30 mg, 39%) as a white solid. LC/MS m/z 380 [M+H]+; NMR (300 MHz, C^Cl) 5 7.59-

7.63 (m, 2H), 7.40-7.28 (m, 7H), 4.36-4.31 (m, IH), 2.91-2.82 (m, IH), 2.55 (^3H), 2.30-

2.35 (m, IH), 1.29 (s, 3H), 1.24 (s, 3H). 

[00399] Other compounds of the invention were made following tjft general 

procedures in Examples 14 and 28 and are set forth in Table 10. The/nal steps employed 

from those Examples are indicated for each compound. 
.N 

[00400] Table 10. 

Compound 
No. Rs Rn / R3 Physical Data Final 

steps 

199 H / CI •u 
HN—i 

*—F 

LC/MS m/z 412 [M+H]+; 
*H NMR (300 MHz, 
CDC13) 8 7.64-7.62 (m, 
2H), 7.43-7.21 (m, 6H), 
6.70 (br. s, IH), 4.67-4.63 
(m, IH), 4.50-4.40 (m, 
2H), 3.76-3.59 (m, 2H), 
3.42-3.20 (m, 2H), 2.60 (s, 
3H). 

H, L 

204 / H CI •u, 
HN—( 

LC/MS m/z 407 [M+H]+; 
]H NMR (300 MHz, 
CDCI3) 8 7.61-7.60 (m, 
2H), 7.40-7.26 (m, 6H), 
6.02 (br. s, IH), 4.65-4.50 
(m, IH), 4.20-4.13 (m, 
IH), 3.27-3.21 (m, 2H), 
2.55 (s, 3H), 1.27-1.20 (m, 
6H). 

H,L 
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Compound 
No. Rs RII R3 Physical Data Final 

steps , 

205 H CI •u, 
HN—£— 

LC/MS m/z 422 [M+Hf. 
JH NMR (300 MHz, 
CDCI3) 5 7.66-7.61 (m, 
2H), 7.41-7.25 (m, 6H), 
6.38 (br. s, IH), 4.57-4.52 
(m, IH), 3.36-3.14 (nV 
2H), 2.56 (s, 3H), lAl A 
9H). / 

/B,L 

214 H CI -u 
HN—v 

*—OH 

LC/MS m/z 410 [NR-Hf; 
]H NMR (30^ MHz, 
CDCI3) 5 7.63^.59 (m, 
2H), 7.40-7.3^ (m, 6H), 
6.88-6.82 qZ s,lH), 4.67-
4.62 3.78-3.68 
(m, 2Hf 3.52-3.41 (m, 
2H), /31-3.20 (m, 2H), 
2.8/2.78 (m, IH), 2.56 (s, 
3a?. 

H, L 

230 CI F CHf 

JKYMS m/^ 341 [M+H]+; 
H NMR (400MHz, 

Acetone-d6) 8 7.85 (d, J = 
8.5 Hz, IH), 7.71 (dd,/ = 
2.3, 8.5 Hz, IH), 7.51 -
7.46 (m, 2H), 7.44 (d, J = 
2.3 Hz, IH), 7.17 - 7.10 
(m, 2H), 4.16 (br. s, IH), 
2.53 (s, 3H), 1.89 (d, J = 
6.7 Hz, 3H). 

H 

231 
H2NJTW 

F CH3 

LC/MS m/z 399 [M+H]+; 
]H NMR (400MHz, 
DMSO-dg) 5 8.20 (d, J = 
2.5 Hz, IH), 7.90 (dd, J = 
1.7, 8.3 Hz, IH), 7.82 (d, / 
= 8.3 Hz, IH), 7.64 (dd, J 
= 2.5, 8.7 Hz, IH), 7.49 (d, 
J = 1.7 Hz, IH), 7.47 -
7.39 (m, 2H), 7.19 (t, J = 
8.9 Hz, 2H), 6.49 (d, J = 
8.3 Hz, IH), 6.14 (s, 2H), 
4.16 (br. s, IH), 2.54 (s, 
3H), 1.84 (d, J = 6.2 Hz, 
3H). 

H, P 
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Compound 
No. Re R ii R, Physical Data Final 

steps 

237 HO CH3 

LC/MS m/z 427 [M+H]+; 
]H NMR (400MHz, 
Methanol^) 8 8.05 (d,J = 
8.1 Hz, 2H), 8.01 (dd, 7 = 
2.0,8.1 Hz, IH), 7.90 (d, J 
= 8.3 Hz, IH), 7.64 (d, J 
2.0 Hz, IH), 7.62 (d, 
8.3 Hz, 2H), 7.48 -JT43 
(m, 2H), 7.11 (t, Jj 
Hz, 2H), 4.19 (toA IH), 
2.61 (s, 3H), 1J8 (d, J = 
6.8 Hz, 3H). 

H, P 

[00401] EXAMPLE 30. Preparation of 6-(4-chloropheo^l)-l-methyl-4H-
benzo[c]isoxazolo[4,5-e]azepine-4-carbonitrile (Compound^l5). 
[00402] (E)-(2'(5-((benzhydrylimino)methyl)-3-memylisoxazol-4-yl)phenyl)(4-

chlorophenyl)methanone ci . To ^Found bottomed flask was added 4-(2-(4-

chlorobenzoyl)phenyl)-3-methylisoxazole-5fcarbaldehyde (3.86 g, 11.85 mmol), DCM (50 

mL), diphenylmethanamine (2.143 mL, J®.44 mmol), and Na2S04 (5.05 g, 35.5 mmol). The 

reaction was stirred at room temperatiffe overnight before being filtered and concentrated. 

The crude residue was purified via^iotage (EtOAc/hex) to afford the titled compound (5.61 

g, 11.43 mmol) as pale yellow Joam. LC/MS m/z 491 [M+H]+. 

[00403] 2-(benzhydrJamino)-2-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

jjh 
yl)acetonitrile £ NC N ph fo a round bottomed flask was added (E)-(2-(5-

((benzhydrylirfmo)methyl)-3-methylisoxazol-4-yl)phenyl)(4-chlorophenyI)methanone (320 

mg, 0.652 j^nol), DCM (4.5 mL), and Yt(OTf)3 (40.4 mg, 0.065 mmol). To this solution 

was ad^ra TMS-CN (175 |il, 1.304 mmol) and the reaction was stirred overnight at room 

temmature. This solution was diluted with saturated aqueous NaHC03. The layers were 

separated and the aqueous phase was extracted with DCM. The combined organic layers 
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were dried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford the titled compound (300 mg, 0.579 mmol). LC/MS m/z 518 

[M+H]+. 

[00404] 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine-4-

carbonitrile (Compound 215) ci . To a re-sealable vial was addedjP 

(benzhydrylamino)-2-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazoW£yl)acetonitrile (16 

mg, 0.031 mmol), DCE (0.5 mL), and TFA (0.5 mL, 6.49 mmol). TJ^^ial was sealed and 
heated to 80 °C for 3.5 h before cooling to room temperature and opncentrating. The crude 

residue was purified via Biotage (EtOAc/hex) to afford the titl^rcompound (9 mg, 0.027 

mmol). 

LC/MS m/z 334 [M+H]+; ]H NMR (400MHz, CHLORfltfORM-d) 5 7.77 - 7.63 (m, 2 H), 

7.51 - 7.40 (m, 4 H), 7.38 - 7.32 (m, 2 H), 5.21 - 4.84jfri, 1 H), 2.62 (s, 3 H). 

[00405] EXAMPLE 31. Preparation of 6^4-chlorophenyl)-l-methyl-4H-

CONH2 

benzo[c]isoxazolo[4,5-e]azepine-4-dTrboxamide (Compound 218) ci* . To a 

round bottomed flask was added ^4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepine-4-carbonitrile (32 mflff0.096 mmol) and conc. HCl (1 mL, 32.9 mmol). The 

reaction was stirred at roon^remperature for 1 h and during this time a precipitate formed. 

This solution was dilutec^with water and the precipitate was collected via filtration. Upon 

washing with water t^fprecipitate dissolved. The layers were separated and the aqueous was 

extracted with eth^(3X). The combined organic layers were washed with brine, dried over 

Na2S04, filteredfand concentrated. This crude mixture was taken up in DCE (1 mL) and 

TFA (1 mL,Z.98 mmol). The vial was sealed and the reaction heated to 80 °C for lh before 

cooling tOTOom temperature and stirring for an additional 2 h. The solution was concentrated 

and thj^mde residue was purified via Biotage (EtOAc/hex) to afford the titled compound 

(16Xmg, 0.046 mmol) as a white solid. LC/MS m/z 352 [M+H]+; *H NMR (400MHz, 
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DMSO-de) 5 8.07 - 7.86 (m, 2 H), 7.82 (d, /= 7.8 Hz, 1 H), 7.71 (t, /= 7.2 Hz, 1 H), 7.52 -

7.47 (m, 2 H), 7.46 - 7.36 (m, 4 H), 4.73 - 4.42 (m, 1 H), 2.50 (s, 3 H) 

[00406] EXAMPLE 32. Preparation of 6-(4-fluorophenyI)-l-methyl-4-

(trifluoromethyi)-4H-benzo[c]isoxazoIo[4,5-e]azepine (Compound 238). 
[00407] Ethyl 2~(5-((S)~l-((S)-l,l-dimethylethylsulfinamido)-2,2,2-trifluoroeihyl)-3-

methylisoxazol-4-yl)henzoate f . To a round bottomed flask added ethyl 2-(5-

((E)-((S)-tert-butylsulfinylimino)methyl)-3-methylisoxazol-4-yl)beMroate (200 mg, 0.552 

mmol), THF, and TBAT (tetrabutylammonium difhiorotriphenyl*licate) (357 mg, 0.662 
mmol). The solution was cooled to -42 °C in an acetonitrile/^^-ice bath before addition of 

trimethyl(trifluoromethyl)silane (131 |il, 0.883 mmol). ThZolution was stirred at -42 °C 

before wanning to -10 °C. The solution was diluted witifwater and EtOAc before the layers 

were separated. The aqueous phase was extracted vflfm EtOAc and the combined organic 

phase was washed with brine, dried over Na2S04Zltered, and concentrated. The crude 

residue was purified via Biotage (EtOAc/hex)Jfo afford the titled compound (182.4 mg, 0.422 

mmol). LC/MS m/z 433 [M+H]+. 

[00408] l-methyl-4-(trifluoromet]fil)-4H-benzo[c]isoxazolo[4f5-e]azepin-6(5H)-one 

. To a round bottomed flask was added ethyl 2-(5-((S)-l-amino-2,2,2-

trifluoroethyl)-3-methylisox^rol-4-yl)benzoate (124.2 mg, 0.378 mmol) and THF (2 mL) 

before the solution was cyled to -40 °C. To this solution was added isopropylmagnesium 

chloride (473 pi, 0.94^mmol) and the reaction waimed to room temperature. The solution 

was diluted with NI*C1 solution and EtOAc. The layers were separated and the aqueous 

phase was extracted with EtOAc. The combined organics were washed with brine, dried over 

Na2S04, filtejMl, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 

to afford thptitled compound (86 mg, 0.305 mmol). LC/MS m/z 283 [M+H]+. 
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[00409] 6-chloro-l-methyl-4-(trifluoromethyl)-4H-benzo[c]isoxazolo[4,5-e]azepine 

cr . To a round bottomed flask was added l-methyl-4-(trifhioromethyl)-4H-

benzo[c]isoxazolo[4,5-e]azepin-6(5H)-one (86 mg, 0.305 mmol), DCM (2 mL), and BCI5 

(102 mg, 0.488 mmol). The solution was stirred at room temperature for 30 min b«ore 

addition of more PCI5 (-0.5 eq). The solution was stirred at room temperature jpr 4 h before 

pouring onto an ice-saturated aqueous NaHC03 mixture. The layers were sejxTrated and the 

aqueous phase was extracted with DCM. The combined organic phase dried over 

Na2S04, filtered, and concentrated. The crude residue was purified via^iotage (EtOAc/hex) 

to afford the titled compound (52.9 mg, 0.176 mmol). LC/MS m/z 3pl [M+H]+. 

[00410] 6-(4-fluorophenyl)-l-methyl-4-(trifluoromethyl)JfH-benzo[c]isoxazolo[4,5-

ejazepine (Compound 238) F . To a res^ffable vial was added Pd(Ph3p)4 (20.33 

mg, 0.018 mmol) and 4-fluorophenylboronic aci^(49.2 mg, 0.352 mmol) before the vial was 

sealed and evacuated/backfilled with N2 (3x)Zo the vial was added 6-chloro-l-methyl-4-

(trifluoromethyl)-4H-benzo[c]isoxazolo[4^e]azepine (52.9 mg, 0.176 mmol) dissolved in 

toluene (500 (JL) and Na2C03 (2M, 176^il, 0.352 mmol). The solution was heated to 100 °C 

for 2 h before cooling to room tempjrature and diluting with water and EtOAc. The layers 

were separated and the aqueous lyase was extracted with EtOAc. The combined organic 

layers were washed with brinralried over Na2S04, filtered, and concentrated. The crude 

residue was purified via Bij^age (EtOAc/hex) to afford the titled compound (31.2 mg, 0.087 

mmol). LC/MS m/z 36yM+H]+; ]H NMR (400MHz, DMSO-d6) 5 7.88 (d, J =1.1 Hz, IH), 

7.77 (dt, J= 1.7, 7.5><z, IH), 7.52 - 7.41 (m, 4H), 7.29 - 7.21 (m, 2H), 5.38 (q, J= 7.6 Hz, 

IH), 2.56 (s, 3H) 

[00411] J&AMPLE 33: Synthesis of Compounds of the General Formula: 

0 
s. o 

NH, 

R 10 
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[00412] Tert-butyl 2-((6S)-2,3>9-trimethyl-4-(thiazol~4-yl)-6H-isoxazolol5>4-
c]thieno[2,3-e]cizepin-6-yl)acetcite (Step T). 

0 Pd (OAc)2, NaOAc, NMP 

-^N C02'-BU 

[00413] A disposable reaction tube was charged with intermediate 18 frorq^Schemel, 

wherein ring A is thiophene (1 equivalent), thiazole (2 equivalents), palladiunyCcetate (10 

mol %), sodium acetate (2 equivalents) and N-methyl pyrrolidone (volume^ make 

concentration 0.1 M). The tube was heated to 90 °C for 16 hours. The mixture was diluted 

with water and extracted with ethyl acetate (3 x 10 mL). The organic^pnase was washed with 

brine, dried over sodium sulfate, and concentrated. The residue wa(B purified by column 

chromatography (silica-gel, petroleum: ethyl acetate = 5:1) to a^e tert-butyl 2-((6S)-2,3,9-

trimethyl-4-(thiazol-4-yl)-6H-isoxazolo[5,4-c]thieno[2,3-e]j£epin-6-yl)acetate (40 mg, 

17.8% yield) as an off-white solid. 
T^v. 

<\J 
-NH, 

[00414] Synthesis of Compound 198 . The resulting tert-butyl 2-((6S)-

2,3,9-trimethyl-4-(thiazol-4-yl)-6H-isoxazojro[5,4-c]thieno[2,3-e]azepin-6-yl)acetate is then 

subjected to step L from Scheme 1 to fomi Compound 198. 

[00415] Tert-butyl 2-((6S)-4-if>ropoxy-2,3,9-trimethyi-6H-isoxazolo[5,4-

fSN C02''BU 

c]thieno[2,3-e]azepin-6-ylJficetate . A mixture of tert-butyl 2-((6S)-2,3,9-

trimethyl-4-oxo-5,6-dilwaro-4H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate (17 

wherein ring A is th^fphene; 100 mg, 0.276 mmol), silver oxide (70 mg, 0.304 mmol) and 2-

iodopropane (61 0.359 mmol) in toluene (5 mL) was heated to 90 °C, and stirred 

overnight. Aftdr cooling to room temperature, the reaction mixture was evaporated to 

dryness and^he residue was purified by flash chromatography eluting with petroleum 

ether/etlwl acetate = 5:1 to give tert-butyl 2-((6S)-4-isopropoxy-2,3,9-trimethyl-6H-

isoxaZlo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate as a yellow solid (80 mg, 72% yield). 

L0MS m/z 404 [M+H]+; ]H NMR (300 MHz, CDCI3) 8 5.30-5.03 (m, IH), 4.51 (t, J- 6 
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Hz, IH), 3.11-3.08 (m, 2H), 2.43 (s, 3H), 2.39 (s, 3H), 2.26 (s, 3H), 1.46 (s, 9H), 1.30 (d,7 = 

6 Hz, 3H), 1.20 (d, 7 = 6 Hz, 3H). 

b 

[00416] Synthesis of Compound 193 I . Tert-butyl 2-((6S)-4^ 

isopropoxy-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetat^re subjected 

to step L or deprotection followed by Step S to produce Compound 193. 

[00417] Table 11, below, lists a number of compounds of the formi^S: 
.N 

Rio , produced by the indicated steps. 

[00418] Table 11. 

Compound 
No. Rio Phyal^l Data Final 

Steps 

208 

LC/MS m/z 434^M+H]+; *H NMR (400 
MHz, DMSQ^Be) 8 7.75 (d, J = 8.24 Hz, 
2H), 7.63 YlM (m, IH), 7.46 (d, J = 
8.01 HzVH), 7.01 - 7.06 (m, IH), 4.25 
(t,J=yT0Hz, IH), 3.22 (d, J = 7.32 Hz, 
2H)V45 (s, 3H), 2.40 (s, 3H), 1.58 (sf 
3 uY 

H, L 

236 Qr 

yC/MS m/z 424 [M+H]+; ]H NMR (400 
^MHz, DMSO-de) 5 7.65 (br. s, IH), 7.44 
(d, J = 8.52 Hz, 2H), 7.19 (d, J = 8.10 Hz, 
2H), 7.02 (br. s, IH), 5.11 - 4.99 (m, IH), 
4.18 (t, J = 7.17 Hz, IH), 3.19 (dd, J = 
3.84, 7.17 Hz, 2H), 2.45 (s, 3H), 2.40 (s, 
3H), 1.61 (s, 3H), 1.39 (d, J = 1.66 Hz, 
6H). 

H, L 

Xl95 s LC/MS m/z 393 [M+H]+; lB NMR 
(300MHz, CDCI3) 8 6.96-6.94 (m, 3H), 
6.63-6.60 (m, 2H), 4.93 (s, IH), 4.58 (s, 
IH), 4.24 (q,7= 6.9 Hz, IH), 4.17-4.11 
(m, IH), 3.41-3.35 (m, IH), 3.27-3.22 
(m, IH), 2.39 (s, 3H), 2.36 (s, 3H), 2.21 
(s, 3H), 1.46 (d, 7 = 6.9 Hz, 3H). 

J,L 
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Compound 
No. Rio Physical Data Final 

Steps 

198 •5 
LRMS m/z 373 [M+H]+; 'H NMR (300 
MHz, DMSO-ds) 8 9.11 (s, IH), 7.62 (s, 
IH), 7.57 (s, IH), 7.02 (s, IH), 4.23-4.18 
(m, IH), 3.14-3.19 (m, 2H), 2.46 (s, 3H), 
2.44 (s, 3H), 1.92 (s, 3H). 

T, L 

193 Tj-

LC/MS m/z 347 [M+H]+. 'H NMR (300 
MHz, CDCI3) 8 6.46 (s, IH), 5.86 (s, 
IH), 5.09-5.01 (m, 1H),4.45 (t, J = 6 Hz, 
IH), 3.06 (d, J = 6 Hz, 2H), 2.43 (s, 3H), 
2.38 (s, 3H), 2.25 (s, 3H), 1.33 (d, J = M 
Hz, 3H), 1.20 (d, 7 = 6 Hz, 3H). / 

/L 

194 5 
1 

LC/MS m/z 386 [M+H]+; ]H NMRfiPOO 
MHz, CD3OD) 5 4.80-4.85 (nVlH), 
4.09-4.10 (m, IH), 3.16-3.20 yff, 4H), 
2.70-2.95 (m, 2H), 2.40-2.4^m, 9H), 
2.31 (s, 3H), 2.07-2.08 (m^H), 1.33-
1.42 (m, IH), 1.21-1.29 fa/H). 

M, N, L 

[00419] EXAMPLE 34. Synthesis of ethyl (6dP-chIorophenyl)-l-methyl-4H-
benzo[c]isoxazolo[4,5-e]azepin-4-yl)carbamate (firompound 225) and its Enantiomers 
(Compounds 253 and 254). Compound 225 wapsynthesized by the scheme set forth below: 

O 1) NaH, trisylazide 
\ 2) PMe3 

V 
Cl 

Compound 225 

separate 

CI Compound 253 Compound 254 

[00420] f 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-amine. 
To a romft bottom flask was added sodium hydride (0.13g, 3.3 mmol, 60% in mineral oil). 

The fl^Tsk was then purged with nitrogen, DMF (10 mL) was then added and the flask was 

cqZed to 0 °C. 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine (930 mg, 
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3.0 mmol) in DMF (5 mL) was added and the reaction was allowed to stir for 45 min. Trisyl 

azide (1.40g, 4.5 mmol) in DMF (5 mL) was added and the reaction was mixed at 0 °C for 1 

h. The reaction poured into ether (100 mL) and washed with brine (3x). The organic layer 

was dried over NaiSO.*, filtered, concentrated to afford crude 4-azido-6-(4-chlorophenyJFl-

methyl-4H-benzo[c]isoxazolo[4,5-e]azepine, which was used directly in the followii 

reaction. LC/MS m/z 350 [M+H]+. 

[00421] A round bottomed flask containing crude 4-azido-6-(4-chlorop^nyl)-1 -

methyl-4H-benzo[c]isoxazolo[4,5-e]azepine (1.05g, 3.0 mmol), was purge^with nitrogen 

and diluted with THF (30 mL) and water (6 mL). Trimethylphosphine (£fK)3 mL, 6.0 mmol, 

1M in toluene) was added dropwise. The solution was stirred at ambZit temperature for 2 h. 

The reaction was poured into half-saturated brine (100 mL), extracted with EtOAc (3x), dried 

over Na2S04, filtered, concentrated and purified on a Biotage system (isocratic elution 65% 

EtOAc: 35% Hexanes) to provide the title compound as an (0.44g). LC/MS m/z 324 
[M+H]+. 

Ethyl ( 6-(4-chlorophenyl)-l -methyl-4H-benzo[c]isoxJ£olo[4,5-e]azepin-4-yl)carbamate 
(Compounds 225, 253 and 254). To a round bottomed flask was added 6-(4-chlorophenyl)-

l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4^tfnine (218 mg, 0.67 mmol). The flask was 
purged with nitrogen, MeCN was added (7 rrf), and the solution was cooled to 0 °C. Ethyl 

chloroformate (78 JlL, 0.81 mmol) and trjpnylamine (122 |lL, 0.88 mmol) were added and 

the reaction was allowed to warm to ancient temperature and stirred for 2 h. The reaction 

was quenched with a 1:1 mixture ofrsat. aq. NaHC03: brine and extracted with EtOAc. The 

organic layer was dried over Na^*U4, filtered, concentrated and purified on a Biotage 

(isocratic elution 25% EtOA9f/5% Hexanes) to provide the title compound as white solid 

(120 mg). 

The enantiomers were separated by chrial SFC using a 3.0 x 25.0 cm RegisPack column, with 

35% cosolvent (l:lJffeOH : z-PrOH), 80 mL/min at 100 bar. Rention time peak 1 

(compound 253)j^T48 min, 100 %ee. Retention time peak 2 (compound 254): 2.96 min, 98.1 

%ee. 

[00422] f The absolute configuration was not unambiguously determined but was 

assignec^ased on the activity data in Table 14. LC/MS m/z 396 [M+H]+. 
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[00423] EXAMPLE 35. l-(6-(4-chlorophenyl)-l-methyI-4H-benzo[c]isoxazolo[4,5-

e]azepin-4-yI)-3-ethylurea (Compound 245) ci' . To a round bosomed 

flask was added 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-elazeofh-4-amine 

(218 mg, 0.67 mmol). The flask was purged with nitrogen, MeCN was addgfff (7 mL), and the 

solution was cooled to 0 °C. Ethyl isocyanate (128 jj.L, 1.62 mmol) and fiffethylamine (244 

jiL, 1.75 mmol) were added and the reaction was allowed to warm to J&nbient temperature 

and stirred for 2 h. The reaction was quenched with a 1:1 mixture^ sat. aq. NaHC03: brine 

and extracted with EtOAc. The organic layer was dried over N^304, filtered, concentrated 

and purified on a Biotage (isocratic elution 40% EtOAc: 60^Hexanes) to provide the title 

compound as white solid (220 mg). LC/MS ni/z 395 [M-

[00424] EXAMPLE 36. N-(6-(4-cyanophenyUfl-methyl-4H-benzo[c]isoxazolo[4,5-

so 
-NH 

SN y— 
O 

// 

III 
N e]azepin-4-yl)acetamide (Compound 263) N . To a round bottomed flask 

was added 4-(4-amino-l-methyl-4^i-benzo[c]isoxazolo[4,5-e]azepin-6-yl)benzonitrile (69 

mg, 0.22 mmol) and DMAP QJl mg, 0.022 mmol). The flask was purged with nitrogen, 

MeCN was added (5 mL), ma the solution was cooled to 0 °C. Acetic anhydride (49.5 fiL, 

0.53 mmol) and triethylapiine (79 |4.L, 0.57 mmol) were added and the reaction was allowed 

to warm to ambient tflfmperature and stirred for 2 h. The reaction was quenched with a 1:1 

mixture of sat. aq^laHC03: brine and extracted with EtOAc. The organic layer was dried 

over Na2S04, fjffered, concentrated, and purified on a Biotage (isocratic elution 50% EtOAc: 

50% Hexanjff) to provide the title compound as white solid (64 mg). LC/MS in/z 357 

[M+H]+. 
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[00425] EXAMPLE 37. N-(6-(4-cyanophenyI)-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepin-4-yl)isobutyramide (Compound 262) N . To a rouijff bottomed 

flask was added 4-(4-amino-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-6^)benzonitrile 

(69 mg, 0.22 mmol) and DMAP (2.7 mg, 0.022 mmol). The flask was pua^d with nitrogen, 

acetonitrile (5 mL) was added (5 mL), and the solution was cooled to fC. Isobutyryl 

chloride (55 |iL, 0.53 mmol) and triethylamine (79 |iL, 0.57 mmol)Zere added and the 

reaction was allowed to warm to ambient temperature and stirred^or 2 h. The reaction was 

quenched with a 1:1 mixture of sat. aq. NaHCC>3: brine and t^practed with EtOAc. The 

organic layer was dried over Na2S04, filtered, concentrated^ and purified on a Biotage 

(isocratic elution 30% EtOAc: 70% Hexanes) to provid^the title compound as white solid 

(66 mg). LC/MS m/z 385 [M+H]+. 

[00426] Data for each of the above compoj/fds having the 
.N 

formula: 

[00427] 

is set forth in Table 12, below. 

Table 12. 

Compound 
No. /Rii Rl2 Physical Data 

225 / CI OEt 

LC/MS m/z 396 [M+H]+; *H NMR (400 
MHz, DMSO-d6) 8 9.07 - 9.01 (m, IH), 
7.84 (d, J = 7.89 Hz, IH), 7.74 (d, J = 
1.45 Hz, IH), 7.49 - 7.33 (m, 6H), 5.55 -
5.50 (m, IH), 4.07 (d, J = 7.06 Hz, 2H), 
2.52 (s, 3H), 1.21 (t, J = 7.06 Hz, 3H). 
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Compound 
No. Rii Rl2 Physical Data 

245 Ci NHEt 

LC/MS m/z 395 [M+H]+; 'H NMR (400 
MHz, DMSO-d6) 8 7.84 (d, J = 7.69 Hz, 
IH), 7.76 - 7.70 (m, IH), 7.55 (d, J = 8.1 Qd 
Hz, IH), 7.48 - 7.39 (m, 4H), 7.36 - 7 Jf 
(m, 2H), 6.25 (t, J = 5.61 Hz, IH), *61 
(d, J = 9.14 Hz, IH), 3.13 - 3.04 (n^H), 
2.52 (s, 3H), 1.03 (t, J = 7.17 Hzjfi). 

259 OCF3 NHEt 

LC/MS m/z 445 [M+H]+; 'H NMR (400 
MHz, DMSO-d6) 8 7.85 (d, X 7.69 Hz, 
IH), 7.74 (dt, J = 1.66, 7.4&fiz, IH), 7.55 
(d, J = 8.93 Hz, IH), 1A<f-lA\ (m, 3H), 
7.39 - 7.34 (m, 2H), 6.JS (t, J = 5.61 Hz, 
IH), 5.63 (d, J = 8.9^z, IH), 3.13 - 3.04 
(m, 2H), 2.52 (s, 3fl), 1.03 (t, J = 7.17 
Hz, 3H). / 

260 F NHEt 

LC/MS m/z 37/[M+H]+; *H NMR (400 
MHz, DMSQ^G) 8 7.84 (dd, J = 0.62, 
7.89 Hz, l\/, 7.73 (dt, J = 1.66, 7.48 Hz, 
IH), 7.5m J = 8.72 Hz, IH), 7.48 - 7.33 
(m, 4ffif7.24 - 7.16 (m, 2H), 6.25 (t, J = 
5.61j/tz, IH), 5.60 (d, J = 8.93 Hz, IH), 
3 \/~ 3.04 (m, 2H), 2.52 (s, 3H), 1.03 (t, 
y?7.17Hz, 3H) 

263 CN 

^LC/MS m/z 357 [M+H]+; *H NMR (400 
MHz, DMSO-de) 8 9.70 (d, J = 7.89 Hz, 
IH), 7.90 - 7.84 (m, 3H), 7.75 (dt, J = 
1.35, 7.63 Hz, IH), 7.55 - 7.50 (m, 2H), 
7.46 (dt, J = 1.25, 7.58 Hz, IH), 7.40 -
7.35 (m, IH), 5.78 (d, J = 7.89 Hz, IH), 
2.53 (s, 3H), 2.06 - 2.02 (m, 3H). 

264 JCN 'Pr 

LC/MS m/z 385 [M+HJ+; lR NMR (400 
MHz, DMSO-de) 8 9.60 (d, J = 8.10 Hz, 
IH), 7.90 - 7.84 (m, 3H), 7.79 - 7.73 (m, 
IH), 7.55 - 7.50 (m, 2H), 7.49 - 7.43 (m, 
IH), 7.40 - 7.35 (m, IH), 5.78 (d, J = 8.10 
Hz, IH), 2.71 (quin, J = 6.80 Hz, IH), 
2.53 (s, 3H), 1.13-1.05 (m, 6H). 

yk CN NHEt 

LC/MS m/z 386 [M+H]+; 'H NMR (400 
MHz, DMSO-de) 87.88 - 7.83 (m, 3H), 
7.77 - 7.72 (m, IH), 7.59 (d, J = 9.14 Hz, 
IH), 7.51 - 7.43 (m, 3H), 7.40 - 7.36 (m, 
IH), 6.26 (t, J = 5.61 Hz, IH), 5.67 (d, J = 
8.93 Hz, IH), 3.13 - 3.04 (m, 2H), 2.52 
(s, 3H), 1.03 (t, J = 7.17 Hz, 3H). 
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Compound 
No. Rii Rl2 Physical Data 

262 CN NH'Pr 

LC/MS m/z 400 [M+H]+; lH NMR (400 
MHz, DMSO-d6) 5 7.88 - 7.83 (m, 3H), 
7.77 - 7.72 (m, 1H), 7.51 - 7.42 (m, 4H)J 
7.40 - 7.35 (m, 1H), 6.18 (d, J = 7.48 H£ 
1H); 5.67 (d, J = 8.93 Hz, IH), 3.71 fdft J 
= 6.65, 13.92 Hz, IH), 2.52 (s, 3HZ1.08 
(t, J = 6.65 Hz, 6H). / 

[00428] EXAMPLE 38. 6-(4-Chlorophenyl)-l-methyl-7-phenoxwH-

isoxazolo[5,4-c]pyrido[4,3-e]azepine (Compound 229) M\ . A procedure similar to 

6-(4-chIorophenyl)-7-methoxy-l-methyl-4H-isoxazolo[5,4V]pyrido[4,3-e]azepine 

(Compound 170) was followed, except that phenol was Zed instead of methanol. LC/MS m/z 
402 [M+H]+; lH NMR (400 MHz, DMSO-d6) 8 8.3m, / = 5.40 Hz, IH), 7.56 (d, J= 5.40 

Hz, IH), 7.41 (s, 4H), 7.31 (tt, J= 2.20, 8.00 Hz,2H), 7.14 (tt, J= 1.40, 7.50 Hz, IH), 6.79 

(d, J= 8.00 Hz, 2H), 5.31 (d, J= 13.3 Hz, lH^f.25 (d, /= 13.29 Hz, IH), 2.58 (s, 3H). 

[00429] EXAMPLE 39. Synthesis a^-(4-Chlorophenyl)-2-methoxy-10-methyl-

7H-isoxazolo[5,4-c]pyrido[2,3-e]azepioe (Compound 219) and Related Compounds. 
[00430] Methyl 2-(5~(hydroxyiwethyl)-3-methylisoxazol-4-yl)-6-methoxynicotinate 

o . General procedures set forth in Scheme 1 were used to prepare this 

intermediate from commjfcially available methyl 2-chloro-6-methoxynicotinate. LC/MS ni/z 

279 [M+Hf. 

[00431] 2-M/lhoxy-10-methyl-6,7-dihydro-5H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-5-

,0. 

-NH 

one . A reaction sequence similar to that used to prepare Compound 191 was 

follov^, except that methyl 2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-6-

metiroxynicotinate was used as starting material instead of (4-chlorophenyl)(2-(3-
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(hydroxymethyl)-5-methylisoxazol-4-yl)phenyl)methanone and methanol was used as the co-

solvent for the conversion of the azide to the lactam. LC/MS m/z 246 [M+H]+. 

[00432] 5-(4-Chlorophenyl)-2-methoxy-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-, 

ejazepine (Compound 219) c\ . General procedures set forth in Srfieme 1 were 

used to prepare the title compound from 2-methoxy-10-methyl-6,7-dihydijFjH-

isoxazolo[5,4-c]pyrido[2,3-e]azepin-5-one. More precisely, the protocyStep H (Suzuki 

coupling reaction) was followed. LC/MS m/z 340 [M+H]+; *H NN^^400 MHz, DMSO-de) 

8 7.63 (d, /= 8.70 Hz, IH), 7.45 (td, 7= 2.30, 8.80 Hz, 2H), 1.3'md, J = 2.30, 8.80 Hz, 2H), 

6.81 (d, J= 8.70 Hz, IH), 4.71 (br. s, 2H), 4.02 (s, 3H), 2.62 YiU). 

[00433] 2-Chloro-5-(4-chlorophenyl)-10-methyl-717isoxazolo[5,4-c]pyrido[2,3-

ejazepine (Compound 227) ci . Tro-(4-chlorophenyl)-2-methoxy-10-methyl-7H-

isoxazolo[5,4-c]pyrido[2,3-e]azepine (0.05(0 g, 0.147 mmol) were added phosphoryl chloride 

(1 mL, 11 mmol) and DMF (0.1 mL) a^iom temperature. The reaction was heated to 140 °C 

for 4 h using microwave irradiationJ^fore 2M aq. NaOH and 2M aq. Na2C03 were added to 

quench the excess of reagent. Thj^lesired product was extracted using EtOAc (repeated 4 

times). The organic layers wejf combined, dried over Na2S04 and concentrated to dryness. A 

fraction of the residue wasjwrified by reverse phase chromatography to give the title product 

as a white solid. LC/MMn/z 344 [M+H]+; lH NMR (400 MHz, DMSO-d6) 8 7.80 (d, J = 8.52 

Hz, IH), 7.49 (d, J 1 Hz, IH), 7.46 (td, J = 2.10, 8.70 Hz, 2H), 7.41 (td, J = 2.10, 8.70 

Hz, 2H), 4.80 (s, 3H), 2.56 (s, 3H). 

[00434] f-(4-Chlorophenyl)-N,10-dimethyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-

2Jamine (Compound 221) . A procedure similar to 6-(4-chlorophenyl)-/Vr,l-
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dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that 2-

chloro-5-(4-chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine was used as 

stalling material instead of 6-(4-chlorophenyl)-7-fluoro-l-methyl-4//-isoxazolo[4,5-

e]pyrido[3,4-c]azepine. LC/MS m/z 339 [M+H]+; *H NMR (400 MHz, DMSO-d6) 8 7.42f(td, 

J = 2.30, 8.70 Hz, 2H), 7.39 - 7.35 (m, 3H), 7.22 (d, J = 8.72 Hz, 1H), 6.41 (d, J = 8^5Hz, 

IH), 4.63 (br. s, 2H), 2.91 (d, J= 4.57 Hz, 3H), 2.58 (s, 3H). 

[00435] 5-(4-Chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-/!azepin-2-

amine (Compound 228) ci . To a solution of 2-chloro^-(4-chlorophenyl)-10-

methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine (0.050 g, 0.1^ mmol) in EtOH (1 mL) was 

added concentrated ammonium hydroxide (4.00 mL) and ammonium chloride (just enough to 

saturate the reaction) at room temperature. The reaction^as heated to 100 °C overnight 

before the desired product was extracted using CH2Qf(repeated 4 times). The organic layers 

were combined, dried over Na2S04 and concentrajpa to dryness. The residue was purified by 

flash chromatography (hexane/EtOAc 6:4 to Ojfi) to give the title compound as a tan solid 

(0.008 g). LC/MS m/z 325 [M+Hf; 'H NMM(400 MHz, DMSO-d6) 8 7.43 (td, J = 2.10, 8.70 

Hz, 2H), 7.37 (td, /= 2.10, 8.70 Hz, 2Hy?.24 (d, /= 8.72 Hz, IH), 6.77 (br. s, 2H), 6.38 (d, 

7= 8.72 Hz, IH), 4.61 (s, 2H), 2.56 <jf3H). 

[00436] 5-(4-Chlorophenylwl0-methyl-lH-isoxazolo[5,4-c]pyrido[2,3-e]azepin-

V 
2(7H)-one (Compouma 220) ci . To a solution of 5-(4-chlorophenyl)-2-methoxy-

10-methyl-7H-is^razolo[5,4-c]pyrido[2,3-e]azepine (0.050 g, 0.147 mmol) in AcOH (1 mL) 

was added concentrated 48% hydrobromic acid (1 mL) at room temperature. The reaction 

was heated Jo 100 °C for 2 h before it was diluted with water, and the desired product was 

extracted^ith a mixture CH2Cl2/trifluoroethanol (19:1) (repeated 4 times). The organic 

layers/ere combined, dried over Na2S04 and concentrated to dryness. The residue was 

punned by flash chromatography (hexane/EtOAc 7:3 to 0:10) to give the title compound as a 
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white solid (0.019 g). LC/MS m/z 326 [M+H]+; lH NMR (400 MHz, DMSO-d6) 5 11.79 (br, 

s, IH), 7.51 - 7.41 (m, 4H), 7.36 (br. s, IH), 6.41 (br. s, IH), 4.53 (br. s, 2H), 2.55 (s, 3H). 

[00437] EXAMPLE 40. Synthesis of 8-Chloro-6-(4-chlorophenyI)-l-methyI-4Hj 

isoxazo!o[5,4-c]pyrido[3,2-e]azepine (Compound 240) and Related Compounds 
Br 

cr N 
. To a [00438] 3-Bromo-6-chloro-N-methoxy-N-methylpicolinamide 

solution of 3-bromo-6-chloropicolinic acid (4.516 g, 19.10 mmol), N,0-

dimethylhydroxylamine hydrochloride (3.73 g, 38.2 mmol), pyridine (4.63yfiL, 57.3 mmol) 

in CH2CI2 (40 mL) at 0 °C was added -Ari-((ethylimino)methylene)-iV3Jf-dimethylpropane-

1,3-diamine hydrochloride (4.39 g, 22.92 mmol). After 1 h at 0 °C, saturated aqueous 

solution of ammonium chloride was added and the product was exacted with MTBE/EtOAc 

(4:1) (repeated 4 times). The organic layers were combined, drifca over Na2S04 and 

concentrated to dryness. The product was earned out withoyjr purification in the next step. 

LC/MS m/z 281 [M+H]+. 

[00439] (3-Bromo-6-chloropyridi?i-2-w(4-chloropheiiyl)methanone ci . To a 

solution of 3-bromo-6-chloro-N-methoxyJirmethylpicolinamide (5.34 g, 19.1 mmol) in 

anhydrous THF (38 mL) at 0 °C was sickly added a solution of (4-chlorophenyl)magnesium 

bromide (1M in Et20) (76 mL, 76 mmol). After 3 h at 0 °C, a saturated aqueous solution of 

ammonium chloride was added zup the product was extracted with MTBE (repeated 4 times). 

The organic layers were combined, dried over Na2S04 and concentrated to dryness. The 

residue was purified by flasji chromatography (hexane/EtOAc 10:0 to 8:2) to give the title 

compound as a white s<^l (5.98 g). LC/MS m/z 332 [M+H]+. 

[00440] 8-Chlfo-6-(4-chlorophenyl)-l-methyl-4H-isoxazolol5,4-c]pyridol3,2-

cr 

// 

e]azepi& ci' (Compound 240). A sequence of reactions similar to the one used to 

prepare 6-(4-chlorophenyl)-7-fluoro-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin 

(Jompound 169) was followed, except that (3-bromo-6-chloropyridin-2-yl)(4-chlorophenyl) 
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methanone as starting material instead of the (4-chlorophenyl)(2-fluoro-4-iodopyridin-3-

yl)methanone intermediate. For the Suzuki coupling reaction, a trifluoroborate salt was used 

instead of the boronic ester. LC/MS m/z 344 [M+H]+; lH NMR (400 MHz, DMSO-dg) 5 

(d, J= 8.72 Hz, IH), 7.40 (s, 4H), 7.17 (d, J = 8.72 Hz, IH), 4.70 (br. s, 2H), 2.50 (s, 31 

[00441] 6-(4~Chlorophenyl)-8-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyridom,2-

e]azepine (Compound 242) ci . A procedure similar to 6-(^Chlorophenyl)-7-

methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-ejazepine (Comimind 170) was followed, 

except that 8-chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolof^4-c]pyrido[3,2-e]azepine 

(Compound 240) was used as starting material instead of 6-(4^chlorophenyl)-7-fluoro-i-

methyl-4H-isoxazolo[4,5-e]pyrido[3,4-c]azepine. LC/MS ifz 340 [M+H]+; ]H NMR (400 

MHz, DMSO-d6) 5 8.31 (d,/=8.31 Hz, IH), 7.83 (d,^8.31 Hz, IH), 7.43 (td, 7=2.30, 

8.70 Hz, 2H), 7.35 (td, J = 2.30, S.70 Hz, 2H), 4.79 (/. s, 2H), 3.34 (s, 3H), 2.53 (s, 3H). 

[00442] 6-(4-Chlorophenyl)-N,l-dimethylJfH-isoxazolo[5,4-c]pyrido[3,2-e]azepin-8-

amine (Compound 241) ci j , A procedure similar to 6-(4-chlorophenyl)-N,l-

dimethyl-4H-isoxazolo[5,4-c]pyj^lo[4,3-e]azepin-7-amine (Compound 173) was followed, 

except that 8-chloro-6-(4-chlrophenyl)- l-methyl-4H-isoxazolo[5,4-c]pyiido[3,2-e]azepine 

(Compound 240) was useckns starting material instead of 6-(4-chlorophenyl)-7-fluoro-l-

methyl-4H-isoxazolo[4^e]pyrido[3,4-c]azepine. LC/MS m/z 339 [M+H]+; ]H NMR (400 

MHz, DMSO-dg) 5yS3 (d, 7 = 8.72 Hz, IH), 7.41 (td, 7 = 2.10, 8.50 Hz, 2H), 7.36 (td, 7 = 

2.10, 8.50 Hz, 2Hjf 5.96 (q, J = 4.50 Hz, IH), 6.77 (d, J = 8.93 Hz, IH), 4.61 (br. s, 2H), 2.62 

(d, 7 = 4.78 Ha^H), 2.46 (s, 3H). 
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[00443] 6-(4-Chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2~e]azepin-8-

amine (Compound 257) ci . A procedure similar to 5-(4-chlorophenyl)-JfO-methyl-

7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2-amine (Compound 228) was followedfexcept that 

8-chloro-6-(4-chlorophenyl)-l-methyI-4H-isoxazoIo[5,4-c]pyrido[3,2-e]azepi^e (Compound 

240) was used as stalling material instead of 2-chloro-5-(4-chlorophenyl) JK)-methyl-7H-

isoxazolo[5,4-c]pyrido[2,3-e]azepine. LC/MS m/z 325 [M+H]+; 'H (400 MHz, DMSO-

d6) 6 7.83 (d, J= 8.72 Hz, IH), 7.38 (td, J = 2.10, 8.70 Hz, 2H), 7.3j/(td, J= 1.90, 8.70 Hz, 

2H), 6.76 (d, J = 8.7 Hz, IH), 6.39 (s, 2H), 4.60 (br. s, 2H), 2.46J& 3H). 

[00444] 6-(4-Chlorophenyl)-l-methyl-8-(pyrrolidin-l-jfi)-4H-isoxazolo[5,4~ 

CT 
c]pyrido[3,2-e]azepine (Compound 247) A . A procedure similai* to 6-(4-

chlorophenyI)-N,l-dimethyl-4H-isoxazoIo[5j£c]pyrido[3,2-e]azepin-8-amine (Compound 

241) was followed, except that pyiroliding^as used instead of methylamine (33% in EtOH). 

LC/MS m/z 379 [M+H]+; ]H NMR (4MTMHZ, DMSO-dg) 8 7.92 (d, J = 8.93 Hz, IH), 7.43 

(td, / = 2.20, 8.70 Hz, 2H), 7.36 (tdjf= 2.20, 8.70 Hz, 2H), 6.79 (d, J = 8.93 Hz, IH), 4.62 

(br. s, 2H), 3.30 - 3.25 (m, 4H), 2^7 (s, 3H), 1.96 - 1.83 (m, 4H). 

[00445] 6-(4-Chloroplwiyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3}2-e]azepin-8(7H)-

V 
ci 

// 
one (Compound4t43) ci' . A procedure similai* to 5-(4-chlorophenyl)-10-methyl-

lH-isoxazolgp,4-c]pyrido[2,3-e]azepin-2(7H)-one was followed, except that 6-(4-

chloropha^l)-8-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepine was used as 

startingffhaterial instead of 5-(4-chlorophenyl)-2-methoxy-10-methyl-7H-isoxazolo[5,4-

c]p/Ido[2,3-e]azepine. LC/MS m/z 326 [M+H]+; "H NMR (400 MHz, DMSO-d6) 5 11.27 
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(br. s, IH), 8.01 (br. s, IH), 7.50 - 7.31 (m, 4H), 6.85 (br. s, 1H), 4.66 (br. s, 2H), 2.48 (s, 

3H). 

[00446] 6-(4-Chlorophenyl)-l,7-dimethyl'4H-isoxazolo[5j4-c]pyrido[3j2-e]az<ipin-j 

8(7H)-one (Compound246) c\ , A procedure similar to 6-(4-chlor<^henyl)-l,8-

dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7(8H)-one was followedfexcept that 6-(4-

chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepin-8(7H^ne was used as 

starting material instead of 6-(4-chlorophenyl)-l-methyl-4H-isoxazo^[5,4-c]pyrido[4,3-

e]azepin-7(8H)-one. LC/MS m/z 340 [M+H]+; ]H NMR (400 MM, DMSO-d6) 8 7.98 (d, J = 

9.56 Hz, IH), 7.48 (d,J= 8.93 Hz, 2H), 7.35 (d, J= 8.52 Hzjm), 6.82 (d, J= 9.35 Hz, IH), 

5.32 (d, J = 12.46 Hz, IH), 4.15 (d,J = 12.7 Hz, 1H), 2.9^6 3H), 2.50 (s, 3H). 

[00447] 8-Chloro-6-(4-chlorophenyl)-l-methyl-ttl-isoxazolo[5,4-c]pyrido[3,4-

ejazepine (Compound 256) ci sequence similar to 8-chloro-6-(4-chlorophenyl)-

l-methyl-4H-isoxazolo[5,4-c]pyrido[3^'-e]azepine (Compound 240) was followed, except 

that 5-bromo-2-chloroisonicotinic aafPa was used as commercially available starting material 

instead of 3-bromo-6-chloropicoJnic acid. LC/MS m/z 344 [M+H]+; *H NMR (400 MHz, 

DMSO-dg) 8 8.93 (d, /= O.S^Rz, IH), 7.49 (td, J = 2.10, 8.70 Hz, 2H), 7.46 - 7.42 (m, 3H), 

4.77 (br. s, 2H), 2.57 (s, 31 

[00448] 6-(4-Chl/rophenyl)-N,l-dimethyl-4H-isoxazolo[5,4-c]pyrido[3,4-e]azepin-8-

amine (Cgfhpound 258) ci' . A procedure similar to 6-(4-chlorophenyl)-N,l-

dimeth^-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that 8-

chl^ro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,4-e]azepine was used as 

Irting material instead of 6-(4-chlorophenyl)-7-fluoro-l-methyl-4H-isoxazolo[4,5-
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e]pyrido[3,4-c]azepine. LC/MS m/z 339 [M+H]+; 'H NMR (400 MHz, DMSO-d6) 5 8.46 (s, 

IH), 7.49 - 7.41 (m, 4H), 6.84 (q, 7= 5.00 Hz, IH), 6.33 (s, IH), 4.67 (br. s, 2H), 2.79 (d,J=A 

4.78 Hz, 3H), 2.48 (s, 3H). 

[00449] 6~(4~Cklorophenyl)-l-methyl-8-(pyrrolidin-l-yl)-4H-isoxazolo[5,4-

c]pyrido[3,4-e]azepine (Compound 255) ci' . A procedure simifar to 6-(4-

chloropheny^-Njl-dimethyl^H-isoxazolo^^-clpyridotS^-eJazepin-yTmine was followed, 

except that pyrrolidine was used instead of methylamine (33% in EttCH). LC/MS m/z 379 

[M+Hf; *H NMR (400 MHz, DMSO-d6) 8 8.56 (d, J = 0.62 HZVH), 7.48 (ddd, J= 1.70, 

2.50, 8.20 Hz, 2H), 7.44 (ddd, J = 1.70, 2.50, 8.20 Hz, 2H), 6jS(d, J = 0.62 Hz, IH), 4.66 

(br. s, 2H), 3.36 - 3.32 (m, 4H), 2.49 (s, 3H), 1.98 - 1.83 (&4H). 
[00450] 6-(4-Chlorophenyl)-l-methyl~4H-isoxamlo[5,4-c]pyrido[3>4-e]azepiii-8(9H)-

one (Compound 266) ci' . A prodEdure similar to 5-(4-chlorophenyl)-10-methyl-

lH-isoxazolo[5,4-c]pyrido[2,3-e]azepi^2(7H)-one was followed, except that 6-(4-

chlorophenyl)-8-methoxy-l-methyiyH-isoxazolo[5,4-c]pyrido[3,4-e]azepine (prepared from 

8-chloro-6-(4-chIorophenyl)-l-rrahyl-4H-isoxazolo[5,4-c]pyrido[3,4-e]azepine in a similar 

fashion to 6-(4-chlorophenyl)JT'methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepine) 

was used as starting materia instead of 5-(4-chlorophenyl)-2-methoxy-10-methyl-7H-

isoxazolo[5,4-c]pyridotf^-e]azepine . LC/MS m/z 326 [M+H]+; JH NMR (400 MHz, 

DMSO-d6) 8 12.45 s, IH), 7.92 (br. s, IH), 7.48 (s, 4H), 6.25 (br. s, IH), 4.78 (br. s, 2H), 

2.43 (s, 3H). 

[00451] Jl-((4S)-7-Amino-6'(4'Chlorophenyl)-l-methyl-4H-isoxazolo[5,4-

'P ox hNH2 

iyrido[4,3-e]azepin-4-yl)acetamide (Compound 222) 
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to 5-(4-chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2-amine was 

followed, except that a solution of 2-((4S)-6-(4-chlorophenyl)-7-fluoro-l-methyl-4H-

isoxazolo[5,4-c]pyrido[4,3-e]azepin-4-yl)acetamide in DMSO was used instead of a soluti( 

of 2-chloro-5-(4-chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine in JltOH. 

LC/MS m/z 382 [M+H]+; lU NMR (400 MHz, DMSO-de) 5 8.21 (d, J = 5.19 Hz, lffif7.67 

(br. s, IH), 7.38 (td, J = 2.30, 8.70 Hz, 2H), 7.33 (td, J = 2.30, 8.70 Hz, 2H), IMj/br. s, IH), 

6.95 (d, J = 5.19 Hz, IH), 5.89 (br. s, 2H), 4.40 (dd, J = 6.54, 8.00 Hz, IH), 3.^f ;dd, J = 8.00 

Hz, 15.60, IH), 3.11 (dd, /= 6.65,15.58 Hz, IH), 2.49 (s, 3H). 

[00452] EXAMPLE 41. Synthesis of Compounds 232 and 244/Scheme 10 depicts 

the synthesis of the title compounds. 

Scheme 10 

NH C02'BU NH COjMe 

»",VMs 
F,cf OTMS 

A 

F3C OH 

Y 
CI 

[00453] Methyl 2-((4S)-l-methJi-6-oxo-5,6-dihydro-4H-benzo[c]isoxazolo[4,5-

,Me 

e]azepin-4-yl)acetate o f . To a re-sealable vial containing a solution of tert-butyl 

2-((4S)-l-methyl-6-oxo-5,^fdihydi'0-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (1.04 g, 

3.17 mmol) in MeOH (w mL) was added hydrochloric acid (0.792 mL, 3.17 mmol, 4 M in 

1,4-dioxane). After OTnplete addition of reagents the reaction mixture was allowed to age 

until complete cojlfumption of the carboxylic acid was detected by LC-MS. After ~24 h, the 

reaction mixture was cooled to room temperature and concentrated in vacuo to give yellow 

solids. Theiolids were purified on Biotage system (gradient elution 5% EtOAc : 1% z-PrOH 

: 94% Haines to 80% EtOAc : 1% /-PrOH : 19% Hexanes) to give the titled product methyl 

2-((4^f l-methyl-6-oxo-5,6-dihydro-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.500 

mmol, 55.1 % yield) as white crystalline solids. LC/MS m/z 287 [M + H]+. 
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[00454] Methyl 2-((4S)-6-chloro-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)acetate ci 
C02Me 

. To a solution of methyl 2-((4S)-l-methyl-6-oxo-5,6-dihydro~' 

benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.4754 g, 1.661 mmol) in CH2CI2 (4 mLfwas 

added phosphoms pentachloride (0.432 g, 2.075 mmol). The reaction mixture was^irred at 

room temperature for 1 h. To the mixture was added aqueous 10% Na2CC>3 and^irred 

vigorously for 15 min. The aqueous layer was extracted with CH2CI2 (3x). T^lre combined 

organic extracts were dried over Na2S04 and concentrated to give yellov^iam after drying. 

The foam was filtered over a plug of silica and eluted with 20% EtOi^r 80% Hexanes. The 

product methyl 2-((4S)-6-chloro-l-methyl-4H-benzo[c]isoxazolo[^o-e]azepin-4-yl)acetate 

(0.4701 g, 1.543 mmol, 93 % yield) was obtained as a white foaj^LC/MS m/z 305 [M + H]+. 

[00455] Methyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-M-henzo[c]isoxazolo[4,5-

((4S)-6-chloro-l-methyl-4H-benzo[c]isoxazdC[4,5-e]azepin-4-yl)acetate (0.4701 g, 1.543 

mmol) was added Pd(PPh3)4 (0.095 g, O.OJg mmol) and 4-chlorophenylboronic acid (0.393 g, 

2.51 mmol). The flask was evacuated ajfi. purged with N2 (g) (3x), followed by addition of 

toluene (10 mL) and another cycle ^tevacuation and purging with N2 (g). To the 

heterogeneous mixture was addedraqueous sodium carbonate (2.4 mL, 4.80 mmol, 2 M) in 

one portion and the flask wasJ^ated to 80 °C. After ~30 min, the reaction mixture was 

cooled to room temperaturrand diluted with water. The aqueous layer was extracted with 

EtOAc (3x), dried overJJa2S04, and concentrated to give a dark orange oil. The oil was 

purified on Biotage ^tem (5% EtOAc : 95% Hexanes to 35% EtOAc : 65% Hexanes, then 

isocratic 35% EtQ^c : 65% Hexanes). The product methyl 2-((4S)-6-(4-chlorophenyl)-l-

methyl-4H-bera>[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.444 g, 1.166 mmol, 76 % yield) 

was obtainepas yellow foam after drying. LC/MS m/z 381 [M + H]+. 

e]azepin-4-yl)acetate a . To a 100 imL round bottom flask containing methyl 2-
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[00456] 3-((4S)-6-(4-Chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)-l,l,l-trifluoropropane-2,2-diol ci . A vial containing methyl 2-((AS)-6-(M-

chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.110 g,i.2%9 
mmol) and CsF (0.028 g, 0.184 mmol, dried under vacuum at 140 °C for 24 h)Ys evacuated 

and purged with N2 (g), followed by addition of DME (1 mL). The heterogeneous mixture 

was cooled to 0 °C and trimethyl(trifluoromethyl)silane (0.085 mL, 0.57^mmol) was added 

in a dropwise manner. The reaction mixture was carefully monitored bXLC-MS and TLC for 

complete consumption of starting methyl ester. After 30 min, aqueras 1 N HCl (1 mL) was 

added to the mixture. Vigorous evolution of gas was observed! Jne biphasic mixture was 

warmed to room temperature and diluted with MTBE. The ayeous layer was extracted with 

MTBE (2x), the combined organic extracts were washed water, and dried over NaoSO.*, 

and concentrated to give the (4S)-6-(4-chlorophenyl)-l^methyl-4-(3,3,3-trifIuoro-2-methoxy-

2-((trimethylsilyl)oxy)propyl)-4H-benzo[c]isoxazoljfP-,5-e]azepinean as an orange-yellow 

oil. LC/MS m/z 523 [M + H]+. 
[00457] To a cooled (0 °C) solution ofrfude (4S)-6-(4-chlorophenyl)-l-methyl-4-

(3,3,3-trifluoro-2-methoxy-2-((trimethylsib^oxy)propyl)-4H-benzo[c]isoxazolo[4,5-

e]azepine in MeOH (3 mL) was added QfF (0.048 g, 0.316 mmol). The reaction was 

maintained at 0 °C for 30-60 min or tfntil complete conversion of starting material to the 

desired ketone/di-hydrate was ob^rved. The reaction mixture was diluted with MTBE and 

aqueous 1 N HCl was added ujfnl a phase cut was observed. The aqueous phase was 

extracted with MTBE (3x)jne combined organic phases were washed with water, dried over 

Na2S04, and concentrateirto give the desired product as an orange oil. The product 3-((4S)-6-

(4-chlorophenyl)-l-mMhyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-1,1,1 -trifluoropropane-

2,2-diol (0.121 g, 3^77 mmol, 96 % yield) was used without further purification. LC/MS m/z 
437 [M + H]+. 

[00458] /Mixture of (2S)-3-((4S)-6-(4-cklorophenyl)-l~metkyl-4H-

benzo[c]ij£xazolo[4,5-e]azepin-4-yl)-l,l,l-trifluoropropan-2-amine and (2R)-3-((4S)-6-(4-

chlor(mlienyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-trifluoropropan-2-
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amine (Compound 232) ci . To a re-sealable vial containing a solution o: 
((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-X 

trifluoropropane-2,2-diol (110 mg, 0.252 mmol) in toluene (1 mL) was added p- f 

toluenesulfonic acid monohydrate (25 mg, 0.131 mmol) and benzylamine (5(Lpl, 0.458 

mmol). The vial was sealed and heated to 110 °C for 1-2 h or until TLC (YTEA : 30% 

EtOAc : 69%Hex) analysis indicated complete conversion to imine. Thj^eaction mixture was 

subsequently cooled to room temperature, triethylamine (110 pi, 0.73? mmol) was 

introduced, and the reaction was again heated to 110 °C for 24 h.iftev 24 h, the reaction 

mixture was cooled to room temperature. The solution was diluted with MTBE and water. 

The aqueous layer was extracted with MTBE (3x) and the ^nbined organic extracts were 

washed with additional water (Ix). The combined organp layers were concentrated to yield 

an orange oil. To the oil was subsequently introducecUCSA (37.5 mg, 0.161 mmol) and 

MeOH (5 mL) and the mixture was stirred for 3 h JHie hydrolysis of the imine was followed 

by LC-MS and TLC. After complete hydrolysi^~3 h), the reaction mixture was concentrated 

to give a yellow oil. The oil was purified on^iotage system (gradient elution 5% EtOAc : 

95% Hexanes to 40% EtOAc : 60% Hexyes) to give a 1:1 inseparable mixture of the titled 

product(s) (2S)-3-((4S)-6-(4-chloroph«yl)-l-methyl-4H-benzo[c]isoxazok>[4,5-e]azepin-4-

yl)-l,l,l-trifluoropropan-2-amine Yd (2R)-3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,5-e]azepin^yl)-l,l,l-trifluoropropan-2-amine (43 mg, 0.102 mmol, 

40.7 % yield) as white solid^Tc/MS m/z 420 [M + H]+; :H NMR (400 MHz, DMSO-d6) 5 

7.86 - 7.80 (m, 2H)f 7.75^.69 (m, 2H), 7.44 (s, 12H), 4.34-4.18 (m, 2H), 3.82 - 3.63 (m, 

IH), 3.58 - 3.41 (m, lWf 2.53 (s, 3H), 2.52 (s, 3H), 2.15 - 2.08 (m, 2H), 2.06 - 2.00 (m, 2H). 

[00459] Mixfe ofN-((2S)-3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazoJp[4,5-e]azepin-4-yl)-J,},l-trifluoropropan-2-yl)acetamide and N-((2R)-3-

((4S)-6-(4-chmrophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-

Zfluoropropan-2-yl)acetamide (Compound 244) ci 
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6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-trifluoropropan-

2-amine (11 mg, 0.026 mmol) in CH2CI2 (0.5 mL) was added DMAP (3.20 mg, 0.026 mmol)a 

triethylamine (11 pi, 0.079 mmol), and acetic anhydride (2.72 pi, 0.029 mmol). The reactij 

mixture was stirred until the complete consumption of amine and formation of product yas 

detected by LC-MS and TLC. The reaction mixture was concentrated in vacuo to giwa thick 

paste. The paste was purified on Biotage (5% EtOAc : Hexanes to 40% EtOAc : tlexanes) 

The product N-(3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4^e]azepin-4-

yl)-l,l,l-trifluoropropan-2-yl)acetamide (10 mg, 0.022 mmol, 83 % yield) was isolated as 

white solids. LC/MS m/z 462 [M + H]+; IH NMR (400 MHz, Acetone-^f 5 7.87 - 7.80 (m, 

2H), 7.75 - 7.68 (m, 2H), 7.51 - 7.35 (m, 12H), 5.46 (br. s, IH), 5.1^5.00 (m, IH), 4.16 

(br. s, IH), 4.05 (br. s, IH), 3.01 - 2.83 (m, 2H), 2.68 (ddd, J = 7J0, 9.80, 14.19 Hz, IH), 

2.55 (s, 3H), 2.54 (s, 3H), 2.51 - 2.39 (m, IH), 1.90 (s, 3H), lj^s, 3H). 
[00460] EXAMPLE 42. Synthesis of Compounds and 251. Scheme 11 depicts 

the steps involved in the synthesis of the title compound? 

[00461] Scheme 11 
>1 r-M N-n 

02Et N-O ^o^c°2H N-0 ,C02Et 
N-0 

-W 

N-0 

Br 

.C02H 
N-O 
H X. ^-Boc 

N-0 H 

N-O H 

Me02C 

Boc 

To a solution of 2-

cr Njs5»i /ss>x H?N' 

Compound 250 

[00462]^ Ethyl 2-(3-methylisoxazol-5-yl)acetate'~J!^'~~-^02E\ 

(3-m^hylisoxazol-5-yl)acetic acid (7.28 g, 51.6 mmol) in EtOH (200 mL, 3425 mmol) was 

atj^ed concentrated H2S04 (0.30 mL, 5.63 mmol) at room temperature. After 48 h, the 

Page 172 of 205 



WO 2012/075383 PCT/US2011/063046 

reaction mixture was concentrated in vacuo to give a dark brown oil. The crude ester was 

filtered over a plug of silica (50 g) and the product was eluted with 40% Et20 : 60% Hexanesi 

(400 mL). The filtrate was subsequently concentrated to give the product ethyl 2-(3-

methylisoxazol-5-yl)acetate (8.50 g, 50.2 mmol, 97 % yield) as a clear oil. LC/MS m/z 

[M + H]+. 
N-O // 

[00463] Ethyl l-(3-methylisoxazol-5-yl)cyclopropanecarboxylate VF . To a 
solution of ethyl 2-(3-methylisoxazol-5-yl)acetate (8.22 g, 48.6 mmol) in toj^ne (85 mL) 

was sequentially added n-tetrabutylammonium bromide (1.67 g, 5.18 mrri/r), 1,2-

dibromoethane (7.0 mL, 81 mmol), and NaOH (30 mL, 582 mmol, ~1^& M). The reaction 

mixture was vigorously stirred at room temperature. After 1 h, the lection mixture was 

cooled to 0 °C and diluted with water (50 mL). The aqueous phaJe was extracted with MTBE 

(3x). The combined organic phases were washed 1 N HCl, wafrer (2x), dried over Na2S04, 

and concentrated to give the product ethyl l-(3-methyliso*izol-5-

yl)cyclopropanecarboxylate (9.49 g, 48.6 mmol, 100 %Jt.leld) as a clear oil. LC/MS m/z 196 

[M + H]+. 

[00464] Ethyl l-(4-bromo-3-methylisoxaz4-5-
N-O 

yl)cyclopropanecarboxylate Br . FTo a solution of ethyl l-(3-methylisoxazol-5-

yl)cyclopropanecarboxylate (9.49 g, 48 Jmimol) in anhydrous DMF (50 mL) was added N-

bromosuccinimide (10.31 g, 57.9 mnml). The reaction mixture was stirred at room 

temperature for 24 h. To the orangr!mixture was added water and the aqueous layer was 

extracted with MTBE (3x). Tha^ombined organic layers were washed with aqueous 10% 

sodium thiosulfate, water (2j0and dried to provide the product ethyl l-(4-bromo-3-

methylisoxazol-5-yl)cycl^firopanecarboxylate (12.5 g, 45.6 mmol, 94 % yield) as a light 

yellow oil. The produofwas used directly in the subsequent reaction without further 

purification. \XHMWm/z 274 [M + H]+. 
N-0 

,C02H 

[00465] fl-(4-Bromo-3-methylisoxazol-5-yl)cyclopropanecarboxylic acid Br 

To a soluyfJh of ethyl l-(4-bromo-3-methylisoxazol-5-yl)cyclopropanecarboxylate (11.8 g, 

43.0 mjflol) in THF (60 mL) was added aqueous NaOH (86 mL, 86 mmol, 1 M). The dark 

brorfi bi-phasic reaction mixture was vigorously stirred and heated to 45 °C until 

isumption of SM (3-4 h) was detected by LC-MS and TLC analysis. After 4 h, the 
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homogeneous mixture was cooled to room temperature and diluted with hexanes. The organic 

phase was separated and the aqueous phase (pH -14) was acidified with aqueous 1 N HCl 

(pH 1) (-100 mL). The product crystallizes upon acidification of the aqueous layer. After 

vigorously stirring for 30 min, the solids were filtered, washed with cold (0 °C) water (3^c 50 

mL), and dried to give white crystals. The product l-(4-bromo-3-methylisoxazol-5-

yl)cyclopropanecarboxylic acid (10.0 g, 40.6 mmol, 94 % yield) was isolated as ^fite 

crystals. LC/MS m/z 246 [M + H]+. 

[00466] Tert-Butyl (l-(4-bromo-3-metkylisoxazol-5-
N-0 H 

yl)cyclopropyl)carbamate sr . To a suspension of l-(4-brom^3-methylisoxazol-5-

yl)cyclopropanecarboxylic acid (1.60 g, 6.50 mmol) and powderecUf A molecular sieves 

(pre-dried-0.767 g, 48% wt) in toluene (15 mL) was sequentiall^dded N, N-

diisopropylethylamine (1.50 mL, 8.59 mmol), diphenyl phosdnorazidate (1.576 mL, 7.05 

mmol), and tert-butanol (16.80 mL, 176 mmol). The reaction vessel was fitted with a reflux 

condenser and the mixture was heated to 100 °C for 1 h|r After 1 h, the reaction mixture was 

cooled to room temperature and filtered over a plug/r Celite. The filter cake was washed 

with EtOAc (3x), and the filtrate was concentrator to give a brown oil. The oil was purified 

on Biotage system (5% EtOAc : 95% Hexane^o 20% EtOAc : 80% Hexanes). The product 

tert-butyl l-(4-bromo-3-methylisoxazol-5^^cyclopropylcarbamate (1.55 g, 4.89 mmol, 75 c, 
yield) was isolated as white crystals aftjfrconcentration. LC/MS m/z 317 [M + H]\ 

[00467] Tert-Butyl (l-(3-metffll-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-

**Boc 
N-0 H 

it yl)isoxazol-5-yl)cyclopropyfjcarbamate "TT* . To a 50 mL round bottom flask 

containing tert-butyl l-(4ft>romo-3-methylisoxazol-5-yl)cyclopropylcarbamate (0.219 g, 

0.621 mmol) was addft dichlorobis(acetonitrile)palladium(II) (0.0025 g, 9.64 jamol), 

dicyclohexyl(2',6^nimethoxybiphenyl-2-yl)phosphine (0.0134 g, 0.033 mmol), followed by 

anhydrous l,4^oxane (0.40 mL). The reaction vessel was evacuated and purged with N2 (g) 

(3x). To th^ask was added4,4,5,5-tetramethyl-l,3,2-dioxaborolane (0.153 mL, 1.056 

mmol) aj(fl triethylamine (0.294 mL, 2.113 mmol) sequentially. The reaction vessel was 

evacu^ed and purged with N2 (g) again, then heated to 100 °C The reaction mixture became 

he^rogeneous and was judged complete within 1 h by LC-MS. The heterogeneous mixture 
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was cooled to room temperature, dilute with EtOAc and the mixture was filtered over a plug 

of Celite. The filter cake was rinsed with EtOAc (3x) and the filtrate was concentrated to give^ 

a yellow oil, that crystallized upon standing under vacuum. The product tert-butyl l-(3-

methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)cyclopropylcarbarfte 

(0.226 g, 0.620 mmol, 100 % yield) was used without further purification. LC/MS 11^365 
[M + H]+. 

[00468] Methyl 2-(5-(l~((tert-butoxycarbonyl)amino)cyclopropyl)-3-mj£hylisoxazol-
N-0 H 

Me02C 

4-yl)-5-chlorobenzoate ci , A re-sealable vial containin#methyl 2-bromo-5-

chlorobenzoate (0.205 g, 0.822 mmol), Pd(ph_3p)4 (0.042 g, 0.03^mmol), and anhydrous 

potassium phosphate, tribasic (0.275 g, 1.296 mmol) was evaopited and purged with N2 (g) 

(3x). To the solids was added a solution of tert-butyl l-(3-ra|ethyl-4-(4,4,5,5-tetrarnethyl-

l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)cyclopropylcarbamate (0.236 g, 0.648 mmol) in 

MeOH (2x1 mL, 2 mL total) and 1,4-Dioxane (2 x fnh, 2 mL total). The suspension was 
evacuated and purged with No (g) (3x), the vial waf sealed, and the contents heated to 80 °C. 

LC-MS analysis indicated complete conversioiyo desired product with in 4 h. After 4 h, the 

reaction mixture was cooled to room tempeiaffure and filtered over Celite. The filter cake was 

washed with MeOH (3x) and the filtrateVas concentrated to give a brown oil. The oil was 

purified on Biotage system (5% EtO^^ 95% Hexanes to 30% EtOAc : 70% Hexanes, then 

isocratic 30% EtOAc : 70% Hexai^). The product methyl 2-(5-(l-(tert-

butoxycarbonylamino)cycloproJyl)-3-methylisoxazol-4-yl)-5-chlorobenzoate (0.226 g, 0.555 

mmol, 86 % yield) was isohtffd as a clear oil. LC/MS m/z 407 [M + H]+. 

[00469] 8-Chloro-]fmethylspiro[benzo[c]isoxazolo[4,5-e}azepiiie-4,l'-cyclopropan}-

ci- -NH 

6(5H)-one . To a solution of methyl 2-(5-(l-(tert-

butoxycarbojf5lamino)cyclopropyl)-3-methylisoxazol-4-yl)-5-chlorobenzoate (131 mg, 0.322 

mmol) in JWeOH (2 mL) was added anhydrous HCl (1.00 mL, 4.00 mmol, 4 M in 1,4-

dioxan#. The reaction mixture was stirred at room temperature for 6 h, at which point LC-

MS^fnalysis indicated complete consumption of N-Boc carbamate and formation of desired 

roduct. The reaction mixture was concentrated in vacuo and excess HCl was azeotropically 
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removed with MeOH (lxl mL), toluene (lxl mL), and THF (lxl mL). The resultant 

yellow oil was dried for 10 min. LC/MS m/z 307 [M + Hj+. 

[00470] To a cooled (-40 °C) suspension of crude ammonium hydrochloride salt 

mg) in THF (1.5 mL) was added isopropylmagnesium bromide (0.400 mL, 1.160 mmol/n a 

dropwise manner. After complete addition, the reaction mixture was allowed to warmo 

room temperature and stirred for an additional 15 min. To the reaction mixture wy added 

aqueous 1 N HCl (until pH ~1 was obtained for the aqueous layer). The aqueoufphase was 

extracted with EtOAc and the combined organic phase was washed with wrar, dried over 

Na2S04 and concentrated to give the product 8-chloro-l-methylspiro[ben|Eo[e]isoxazolo[5,4-

c]azepine-4,r-cyclopropan]-6(5H)-one (0.0631 g, 0.230 mmol, 71.3 9Byield over 2-steps) as 

light yellow solids. The crude product was sufficiently pure by LC^MS analysis and used 

without further purification. LC/MS m/z 275 [M + H]+. 

[00471] 6,8-Dichloro-l-methylspiro[benzo[c]isoxazo]f>[4,5-e]azepine-4,l'-

cyclopropane] ci . To a vial containing 8^nloro-1-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,^cyclopropan]-6(5H)-one (0.0631 g, 0.230 

mmol) was added CH2C12 (1 mL). The reactionmixture was heterogeneous and to aid in 

solubility CHCI3 (0.5 mL) was added. To dire homogeneous mixture was added phosphorous 

pentachloride (0.092 g, 0.442 mmol) in^ne portion at room temperature. The reaction 

mixture eventually turned heterogeneous again (~<10 min) and LC-MS analysis after ~30 

min indicated complete consumption of starting material and formation of desired product. 

The mixture was diluted with rfOAc and aqueous 10% Na2C03 (2.8 mL). After initial 

effervescence, the mixture was stirred for an additional 5-10 min, and the aqueous layer was 

extracted with EtOAc (^K). The combine organic extracts were washed with water, brine, 

dried over Na2S04 ai^fconcentrated to give yellow solids. Hie solids were filtered over a 

plug of silica andjfmted with 30% EtOAc : 70% Hexanes. The product 6,8-dichloro-l-

methylspiro[bajEo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropane] (61.8 mg, 0.211 mmol, 92 

% yield) wa^btained as off-white solids. LC/MS m/z 293 [M + H]+. 
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[00472] 8-Chloro-6-(4-fluorophenyl)-l-methylspiro[benzo[c]isoxazolo[4,5-e]azepine-

4,1 '-cyclopropane] (Compound250) F . To a solution of 6.8-dichloro-l-, 

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropane] (61.9 mg, 0.21 tfnmol) in 

toluene (22 mL) was added 4-fluorophenylboronic acid (37 mg, 0.264 mmol) wid Pd(Ph3P)4 

(11.22 mg, 9.71 (imol). The reaction was evacuated and purged with N2 (gmjx), followed by 

addition of aqueous Na2C03 (211 fal, 0.422 mmol, 2 M). The reaction vf heated to 82 °C for 

15 min at which time LC-MS analysis indicated complete conversion^) desired product. The 

reaction mixture was cooled to room temperature and diluted witmrater. The aqueous layer 

was extracted with EtOAc (3x) and the combined organic extracts were dried over Na2S04, 

and concentrated in vacuo. The crude product was purified & Biotage system (5% EtOAc : 

95% Hexanes to 10% EtOAc : 90% Hexanes). The prodytt 8-chloro-6-(4-fluorophenyl)-l-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyj^propane] (62 mg, 0.176 mmol, 83 % 

yield) was obtained as a white crystals. LC/MS m/f>53 [M + H]+; *H NMR (400 MHz, 

DMSO-de) 6 7.81 - 7.77 (m, IH), 7.75 - 7.71 IH), 7.45 - 7.38 (m, 2H), 7.19 - 7.26 (m, 

3H), 2.52 (s, 3H), 1.29 (s,4H). 

[00473] 5-(6-(4-Fluorophenyl)-l-iMethylspiro[benzo[c]isoxazolo[4,5-e]azepine-4,l '-

cyclopropan]-8-yl)pyridin-2jamine (Compound 251) P . To a 25 mL round 

bottom flask containing ^hloro-6-(4-fluorophenyl)-l-methylspiro[benzo[e]isoxazolo[5,4-

c]azepine-4,r-cyclopi^ane] (57 mg, 0.162 mmol) was added Pd2(dba)3 (9.1 mg, 9.94 jamol), 

tri-tert-butylphosplwiium tetrafluoroborate (6.5 mg, 0.022 mmol), potassium phosphate (77 

mg, 0.363 mmolXand 5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)pyridin-2-amine (56 

mg, 0.254 moral). The flask was evacuated and purged with N2 (g) (3x), followed by addition 

of 1,4-dioxuie (1 mL) and water (0.05 mL). Hie flask was evacuated and purged with N2 (g) 

(3x) anirthe reaction mixture was heated to 100 °C. After 3 h, -50% conversion of starting 

matjnal was observed by LC-MS analysis. The reaction mixture was cooled to room 

tjlmperature and additional Pd2(dba)3 (9.1 mg, 9.94 fimol), tri-tert-butylphosphonium 
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tetrafluoroborate (6.5 mg, 0.022 mmol), potassium phosphate (77 mg, 0.363 mmol), and 5-

(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)pyridin-2-amine (56 mg, 0.254 mmol) were 

introduced. The mixture was subsequently heated again for an additional 24 h. LC-MS 

analysis after 24 h, indicated ~80% conversion to desired product. The reaction mixtur^as 

cooled and filtered over a pad of Celite. The filter cake was washed with EtOAc (3x^fnd the 

filtrate was concentrated to give a dark brown oil. The oil was purified on Biotagg^ystem 

(25% EtOAc : 75% Hexanes to 70% EtOAc : 30% Hexanes, then isocratic 70^fEtOAc : 30% 

Hexanes). The product was concentrated to give gummy yellow solid that ws contaminated 

with 2-amino-pyridine. The solid was triturated with IPA (1 mL) and EtJD (1 mL) and 

filtered. The solids were washed with ether (1 mL) and filtered. The ^nino pyridine (yellow 

color) was cleanly removed in the rinses and the product 5-(6-(4-fworophenyl)-l-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropan|f 8-yl)pyridin-2-amine (0.032 
g, 0.078 mmol, 48.3 % yield) was isolated as white-solids. jU^MS m/z 411 [M + H]+; 'H 

NMR (400 MHz, DMSO-d6) 8 8.16 (d, J = 2.49 Hz, 1H)JT86 (dd, J = 1.97, 8.21 Hz, IH), 

7.79 (s, 1H), 7.59 (dd, J = 2.60, 8.62 Hz, IH), 7.49 -id.I (m, 2H), 7.37 (d, J = 1.87 Hz, IH), 

7.24-7.15 (m, 2H), 6.49 (dd, J = 0.62, 8.72 Hz, 1^6.14 (s, 2H), 2.54 (s, 3H), 1.28 (d, J = 

6.02 Hz, 4H). 

[00474] EXAMPLE 42A. Synthesi^f Compound 265. 

[00475] 4-bromo-N-methoxy~N,l-dfmethyl-lH-pyrazole-3-carboxamide 

-Cf5" I N-V^N 
0 7 . A mixture of 4-bj(6mo-1 -methyl-1 H-pyrazole-3-carboxylic acid (2.04 g, 10 

mmol), 2-(lH-benzotriazole-ljyl)-1,1,3,3-tetramethyluronium tetrafluoroborate (3.21 g, 10 

mmol), N,0-dimethylhydr<j^lamine (1.22 g, 20 mmol) in N,N-Diisopropylethylamine (5 

mL) and N,N-Dimethylf^mamide (20 mL) was stiired for 12 h at room temperature. The 

mixture was concentred in vacuum, and the residue was purified by flash chromatography 

eluting with petrolmini ether/ethyl acetate = 5:1 to give the titled product as a colorless oil 

(2.4 g, 97%). L/MS m/z 247 [M+H]+. 

—N 

[00J^6] (4-bromo-l-methyl-lH-pyrazol-3-yl)(4-chlorophenyl)methanone Ci 

a solution of compound 4-bromo-N-methoxy-N,l-dimethyl-lH-pyrazole-3-carboxamide 
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(1.0 g, 4 mmol) in anhydrous tetrahydrofuran (20 mL) under nitrogen atmosphere was added 

(4-chlorophenyl)magnesium bromide (8 mL) in tetrahydrofuran (1 M) at 0°C, The resulting 

mixture was stirred for 2 h at room temperature. The reaction was quenched by saturated 

solution of ammonium chloride, and dichloromethane (100 mL) was added, the separate 

organic layer was dried over anhydrous sodium sulfate and concentrated in vacuum. Whe 
residue was purified by flash chromatography eluting with petroleum ether/ethyl acetate = 5:1 

to give the titled product as a white solid (1.0 g, 84%). LC/MS m/z 298 [M+Hjjf *H NMR 

(300 MHz, CDC13) 5 8,10 (df / = 9 Hz, 2 H), 7.53 (s, 1 H), 7.43 (d, /= 9 H), 3.99 (s, 3 

H). 

[00477] (4-(3-(4-chlorobenzoyl)-l-methyl-lH-pyrazol-4-yl)-3j/nethylisoxazol-5-

—N 
,0 QAC 

yl)methylacetate 0 . A solution of (4-bromofl-methyl-lH-pyrazol-3-yl)(4-

chlorophenyl)methanone (4-bromo-l-methyl-lH-pyijpol-3-yl)(4-chiorophenyl)methanone 
(0.5 g, 1.7 mmol), [l,r-bis(diphenylphosphino)ferocene]palladium(II) chloride (62 mg, 

0.085 mmol), K1CO3 (0.94 g, 6.8 mmol), (3-ma^yl-4-(4,4,5,5-tetramethyl-l,3,2-

dioxaborolan-2-yl)isoxazol-5-yl)methyl aceWne (0.96 g, 3.4 mmol) in water (2 mL) and 1,4-
dioxane (10 mL) was heated at 90°C, anytirred for 4 hours. After cooling to room 

temperature, DCM (100 mL) was addofC and the layers separated. The separated organic layer 

was dried over anhydrous sodium ̂ Hfate and concentrated. The residue was purified by flash 

chromatography eluting with petfoleum ether/ethyl acetate = 5:1 to give the titled product as 

a yellow oil (0.3 g, 47%). LOMS m/z 373 [M+H]+. 

[00478] (4-chlorofmenyl)(4-(5-(hydroxymethyl)-3-methylifiOxazol-4-yl)-l-methyl-

—N. 

lH-pyrazol-ffil)methanone 01 . To a solution of (4-(3-(4-chlorobenzoyl)-l-

methyl-lHJpyrazol-4-yl)-3-methylisoxazol-5-yI)methyl acetate (0.3 g, 0.8 mmol) in THF (10 

mL), added NaOH solution (5 mL, 1 N in water). The mixture was stirred for 2 hours at 

55°Gr After cooling to room temperature, DCM (50 mL) was added and the layers separated. 

le separated organic layer was dried over anhydrous sodium sulfate and concentrated to 
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afford die titled product as a yellow oil (0.2 g, 75% yield). LC/MS m/z 331 [M+H]+; 'H NMR 

(300 MHz, CDCla) 5 8.13 (d, J = 9 Hz, 2 H), 7.45 (d, J = 9 Hz, 3 H), 4.62 (s, 2 H), 4.07 (s, 3 

H), 2.15 (s, 3 H). 

[00479] (4-(3-(4-chlorobenzoyl)-l-methyl-lH-pyrazol-4-yl)-3-methylisoxazol-5j 

yl)meihyl methanesulfonate Cl . To a solution of (4-chlororfienyl)(4-(5-

(hydroxymethyl)-3-methylisoxazol-4-yl)-l-methyl-lH-pyrazol-3-yl)merfanone (0.05 g, 0.15 

mmol) in DCM (10 mL), was added triethylamine (0.1 mL) and methfone sulfonyl chloride 

(0.05 mL) at room temperature. The mixture was stiired for 2 h atfoom temperature. DCM 

(50 mL) and saturated sodium bicarbonate solution (20 mL) v^Pe added. The combined 

organic layers were dried over anhydrous sodium sulfate anJrconcentrated to afford the titled 

product as yellow oil (0.035 g, 56%). LC/MS m/z 409 |J^H]+. 

[00480] (4-(5-(azidomethyl)-3-methylisoxazolJl-yl)-l-methyl-IH-pyrazol-3-yl)(4-

—N 

chlorophenyl)methanone ci / A mixture of (4-(3-(4-chlorobenzoyl)-l-methyl-

lH-pyrazol-4-yl)-3-methylisoxazol-5yi)methyl methanesulfonate (35 mg, 0.09 mmol), 

sodium azide (12 mg, 0.18 mmol)in N, N-dimethylformamide (10 mL) was heated to 80 °C 

and stirred for 10 h. After coolie to room temperature, the mixture was concentrated, and the 

residue was purified by flash^hromatography eluting with petroleum ether/ethyl acetate = 1:3 

to give the titled product^a colorless oil (30 mg, 94%). LC/MS: m/z 356 [M+H]+; *H NMR 

(300 MHz, CDC13) 5 aff<5 (d, J = 9 Hz, 2 H), 7.50 (s, 1 H), 7.46 (d, J = 9 Hz, 2 H), 4.37 (s, 2 

H), 4.09 (s, 3 H), 2/9 (s, 3 H). 
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[00481] 6-(4-cklorophenyl)-l,8-dimethyl-4,8-dihydroisoxazolo[5,4-c]pyrazolo[4,3-

—N 

ejazepine (Compound 265) . To a solution of (4-(5-(azidomethyl)-3-

methylisoxazol-4-yl)-1 -methyl-1 H-pyrazol-3-yl)(4-chlorophenyl)methanone (QITO3 g, 0.08 

mmol) in anhydrous THF (10 mL), was added triphenylphosphine (32 mg, Qfl2 mmol) at 

room temperature. The mixture was stiired for 12 h at room temperatureVrhe mixture was 

concentrated and the residue was purified by flash chromatography elining with (petroleum 

ether/ethyl acetate = 1:3) to afford the title compound as a white j^id (15 mg, 60% yield). 

LC/MS: m/z 312 [M+H]+; ]H NMR (300 MHz, CDC13) 8 7.62 j/j = 9 Hz, 3 H), 7.36 (d, J 

9 Hz, 2 H), 4.87 (s, 2 H), 4.08 (s, 3 H), 2.45 (s, 3 H). 

[00482] EXAMPLE 43. Synthesis of Compoun^09. 

[00483] (2R)-tert-butyl 2-((6S)-2,3,9-trim£hyl-4-oxo-5J6-dihydro~4H~isoxazolof4,5-

y> o y-
H v-c 

-NH *% 

ejthieno[3,2-cJazepin-6-yl)propanoate £ o' . To a round bottomed flask was 

added THF (50 mL) and diisopropylapiine (1.29 mL, 9.10 mmol) before the solution was 

cooled to 0 °C. To this solution vis added w-BuLi (3.62 mL, 8.69 mmol) and the reaction 

was stiired at 0 °C for 10 min JaRore cooling to -78 °C and addition of tert-butyl 2-((6S)-

2,3,9-trimethyl-4-oxo-5,6-dMydro-4H-isoxazolo[4,5-e]thieno[3,2-c]azepin-6-yl)acetate (1.5 

g, 4.14 mmol), a form ©intermediate 17, prepared according to Example 14. The solution 

was stiired at -78 °C 1 h before addition of iodomethane (0.285 mL, 4.55 mmol) and 

warming to room temperature overnight. The reaction was quenched with saturated aqueous 

NH4CI solutionimd then diluted with water and brine. The aqueous layer was extracted with 

EtOAc and twt combined organic layer was dried over NaoSO.*, filtered, and concentrated. 

The cruddresidue was purified via Biotage (MTBE/hexanes) to afford the titled product 

(0.259JC 0.688 mmol). 
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[00484] (2R)-2-((6S)-4-(4-cyanophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3~eJazepin-6-yl)propanamide (Compound 209) . This ^Fnpound 

was synthesized from. (2R)-tert-butyl 2-((6S)-2.3,9-trimethyl-4-oxo-5,6-dihydr^TH-

isoxazolo[4,5-e]thieno[3,2-c]azepin-6-yl)propanoate following general proce^ffes H, L to 

afford the titled compound (0.099 g, 0.245 mmol). 

[00485] EXAMPLE 44. Additional Compounds of the Inventtfh. Additional 

compounds of the invention made by the various schemes disclosed apove are set forth in 

Table 13 below, including the identification of the final steps utilij^ed in their syntheses. 

[00486] Table 13. Other Compounds of the Invention 

Compound 
No. Structure Pl^sical Data Final 

steps 

200 
XIV'AH 

/ 

LC/M^m/s 435 [M+H]+; LU 
NM^400MHz ,DMSO-d6) 6 
1.9/- 7.85 (m, IH), 7.83 - 7.73 
/ 4H), 7.53 (d, J = 8.2 Hz, 

^TH), 7.44 (d, /= 2.1 Hz, IH), 
4.38 (br. s, 2H), 3.34 (br. s, 
IH), 2.51 (s, 2H). 

H, L 
(amide 

formation 
step was 

eliminated) 

209 

LC/MS m/z 405 [M+H]+; *H 
NMR (400 MHz, DMSO-d6) 8 
7.86 (d, J = 8.47 Hz, 2H), 7.65 
(br. s, IH), 7.40 (d, J = 8.01 
Hz, 2H), 7.02 (br. s, 1H), 3.88 
(d, J = 10.30 Hz, IH), 3.55 (dd, 
J = 6.98, 10.41 Hz, IH), 2.45 
(s, 3H), 2.41 (s, 3H), 1.58 (s, 
3H), 1.27 (d, J = 6.64 Hz, 3H). 

H, L 

202 

M T-'N 
M L P °\ 

|| "1 

M C'A 

FsCO 

LC/MS m/z 449 [M+H]+; 'H 
NMR (300 MHz, Acetone-d6) 5 
7.85-7.88 (m, IH), 7.74 (t, J = 
9 Hz, IH), 7.51-7.54 (m, IH), 
7.39-7.44 (m, 2H), 7.24-7.27 
(m, 2H), 7.18 (s, IH), 6.43 (m, 
IH), 4.5 (t, J = 6 Hz, IH), 3.37 
(d, J = 3 Hz, 2H), 2.56 (s, 3H). 

H, L 
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[00487] EXAMPLE 44A. Biological Activity of Compounds 192-266. The activity 

of Compounds 192-266 in the BRD4 AlphaLisa Binding Assay ("Alphascreen") (see 

Example 24), cMyc RNA quantification assay and Cell-based IL-6 quantification assay 

set forth in Table 14, below. In Table 14, n.t. = not tested, represents a value undei^ 

pM; "++" a value between 0.50 pM and 1 pM; and "+++" a value greater than 1 p] 

[00488] Table 14. Activity of Compounds 192-266. 

Compound # 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 

121 
222 
223 
224 
225 
226 
227 
228 
229 

Alpha screen 
+ 
-H-
++ 
+++ 
+++ 
+ 
+ 

+++ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+-H-
+ 
+ 
+++ 
+++ 
+++ 
+++ 
+ 
+++ 
+ 
+ 

+++ 
+++ 
+++ 

IL6 
++ 

+++ 

+ 
+ 
+ 
+++ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+++ 
+ 
+ 

++ 
+++ 
++ 
+ 

+ 
+ 

MYC-Raji 
++ 
n. t. 
n. t. 
n. t. 
+++ 
+ 

+ 
-hi 

r+ 
+ 
++ 
+++ 

+ 

++ 
n. t. 
n. t. 
n. t. 
n.t. 
n. t. 
n. t. 
n. t. 
n. t. 
n. t. 
n. t. 
n.t. 
n. t. 
n. t. 
n. t. 
n. t. 
n. t. 
n. t. 
n. t. 
n. t. 
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+ 

++ 
+ 

+ 
+++ 

+ 
+++ 
++ 
+++ 
+++ 
+ 
++ 
+ 
+ 

+++ 
-H-
++ 
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Compound # Alpha screen IL6 MYC-Raji MYC-MV411 
230 + + n. ++ 
231 + + + 
232 +++ ++ 
233 ++ 
234 + ++ ++ 
235 + + 
236 + + + 
237 + + + 
238 +++ +++ +++ 
239 + + + 
240 ++ 
241 + + 
242 ++ +++ 
243 ++ ++ -H-+ 
244 +++ ++ 
245 + + + 
246 ++ ++ +++ 
247 + + ++ 
248 + + + 
249 + + + 
250 +++ +++ +++ 
251 + + 
252 +++ ++ 
253 + 
254 +++ 
255 + + ++ 
256 ++ ++ 
257 +, ++ 
258 n. t. n. t. 
259 n. t. n. t. 
260 + n. t. n. t. 
261 + + n. t. 
262 + + n. t. 
263 + + n. t. 

+++ n. t. 
+++ n. t. 

+ + n. t. 

[00489] ^EXAMPLE 44B. In-vivo inhibition of LPS-induced IL-6 production 

protocol.^emale Balb/C mice, 6 weeks old upon arrival at animal facility, and weighing 18-

20 g/mofose were used for this assay. The mice are acclimated in animal facility for 5-7 days 

prioj^xperiment initiation. Mice were randomly divided into experimental groups to include 

sj^eral doses of test article, and vehicle and dexamethasone controls. Mice were fasted from 
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12 hours prior to study initiation (dosing), but allowed free access to water. Mice were 

dosed following study group design by oral gavage 30 min prior to LPS stimulation. Dosing, 

interval time was 1 min/mouse. f 

[00490] Two hours after LPS challenge animals were anesthetized by CO2 inhala*on, 

and blood was sampled via cardiac puncture into EDTA coated tubes and placed on we. 
Plasma was separated by centrifugation at 3000g at 4°C for 15 min. The separated^lasma 

was divided into aliquots (50ul/aliquot) and stored at -80°C until plasma IL-6 HLISA and 

drug levels were analyzed. Compound concentrations are also sampled fronrsatellite groups 

30 min after dosing (and hence at time of LPS stimulation). f 
[00491] ELISA were run by following standard protocols andflD5o was calculated 

based on 50% inhibition compared to vehicle control. The resultsife set forth in Table 15. 

("++" indicates an ED50 of less than 10 mg/kg; "+" indicates ayTED5o of between 10 and 50 
mg/kg. / 
[00492] Table 15. / 

Compound # ED50 (mg/kg) 
110 ++ 
128 ++ 
129 ++ 
132 ++ 
144 ++ 
148 + 
165 + ^ 

[00493] EXAMPLE 45. Mje RNA quantification in xenograft model. Female 

NOD SCID mice (Harlan) weijrnoculated s.c. with 3 x 106 Raji cells per mouse resuspended 

in 10% Matrigel. Tumors w^re grown until they reached a size of 200 mm3 to 400 mm3 as 

measured by caliper. Miac were treated orally (5 mL/kg) with different doses of compounds 

prepared as a 2 mg/mlr suspension of Carboxy-methyl-cellulose. At the indicated time points 

after treatment, tunprs were harvested. RNA was isolated by using TRIzol extraction and 

processed for (^rantiGene® Assay. ED50s were calculated based on 50% inhibition 

compared toirehicle control. The results are set forth in Table 16. ("++" indicates an ED50 of 

less than 20 mg/kg; "+" indicates and ED50 of between 20 and 50 mg/kg. 

[00494f Table 16. 

Compound # ED50 (mg/kg) 
+ 
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129 + 
132 ++ 
144 ++ 
114 + 

[00495] While we have described a number of embodiments of this invention, it is. 

apparent that our basic examples may be altered to provide other embodiments thg^tilize the 

compounds and methods of this invention. Therefore, it will be appreciated th^he scope of 

this invention is to be defined by the appended claims rather than by the speaftic 

embodiments that have been represented by way of example. 

[00496] The contents of all references (including literature referenc/^, issued patents, 

published patent applications, and co-pending patent applications) oKed throughout this 

application are hereby expressly incorporated herein in their entities by reference. Unless 

otherwise defined, all technical and scientific terms used hergjfi are accorded the meaning 

commonly known to one with ordinary skill in the art. 
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We claim: 
1. A compound of formula I: 

(Rs)n—(J 
Ri 

RC^LI 

I 
or a pharmaceutically acceptable salt thereof, wherein: / 

XisOorN; / 

Y is O or N; wherein at least one of X or Y is 0; / 

Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl, hakyCN, ORA, NRARB, 

N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C(0)NRARB, M(RA)C(0)0RA, 

N(RA)C(S)NRARB, S(0)qRA, C(0)RA, C(0)0RA, 0^0)RA, or C(0)NRARB; 

each RA is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1, 2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; / 

each RB is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted ajkynyl, each containing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substifrfted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; or / 

RA and RB, together with the atoms to which each is attached, can form a 

heterocycloalkyl or a heteroaryl; each of which is optionally substituted; 

Ring A is cycloalKyl, aryl, heterocycloalkyl, or heteroaryl; 

Rc is alkyl, alKenyl, alkynyl, cycloalkyl, aryl, heterocycloalkyl, or heteroaryl, each optionally 

substituted with 1-5 independently selected R4, and when Li is other than a covalent 
/ r* 

boiyzf, R is additionally selected from H; 
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R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl. optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, / 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R/ 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R7i; 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R")/ 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"),/ 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(RW'), -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)pRx; or / 

R2 and R3 together with the atoms to which each is attached, forms an Optionally 

substituted 3-7 membered saturated or unsaturated spiro-fused ling having 0-

3 heteroatoms independently selected from nitrogen, oxygen/or sulfur; 

each Rx is independently halogen, optionally substituted alkyl<optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted apyl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR. -C(0)C(0)R, -C(0)CH2C(0)R, -Q5)N(R')(R"), -C(S)OR, -S(0)R, -S02R; 

-S02N(R')(R"), -N(R')C(0)R, -N(R0C(OMR')(R"), -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(RON(RO(R")yW(ROC(=N(RO)N(RO(R"), -C=NN(R')(R"), 

-C=NOR, -C(=N(R'))N(R')(R")> -00(0)R, -0C(0)N(R')(R"); 

L| is a covalent bond or an optionallysubstituted bivalent C1-6 hydrocarbon chain wherein 

one or two methylene units is fictionally replaced by -NR'-, -N(R')C(0)-, -C(0)N(R')-, 

-N(R')S02-, -S02N(R')-, -C/, -C(O)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substitute^alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substitjrted cycloalkyl, optionally substituted heteroaryl, or optionally 
substituted heterocycloalkyl; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 
-S02R,y>02N(R)2, or two R groups on the same nitrogen are taken together with their 

intei'vening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

each is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

/S02R, -S02N(R)2, or two R groups on the same nitrogen are taken together with their 
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intervening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

or 

R' and R", together with the atoms to which each is attached, can form a cycloalkyl, a / 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally substituted; / 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, / 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted'aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R")» -CN, -N02,/C(0)R, -C(S)R, 

-C02R, -CtOIWXR"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C<S)N(R')(R"), -

C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(05N(R')(R"), -

N(R/)C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R'1N(R')(R"), -

N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

0r-0C(0)N(R')(R"); / 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(R/0, -CN, -N02, -C{0)R, -C(S)R, 

-C02R, -C(0)N(R')(R")> -C(0)SR, -C(0)C(0)R, -G(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R^C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S(/N(R')(R"), -N(R')N(R')(R"), 

-N(R/)C(=N(R/))N(R')(R")3 -C=NN(R')(BO, -C=NOR, -C(=N(R/))N(R')(R,,)> -OC(0)R) 

or -0C(0)N(R')(R"); / 

n is 0-5; / 

each q is independently 0, 1, or 2; ana 

p is 1-6. / 

2. The compound according to claim 1, of formula II or formula III: 

ill 

or a pharn*aceutically acceptable salt thereof, wherein: 
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Ri is H, alkyl alkenyl, alkynyl, aralkyl, aryl, heteroaryl, halo, CN, ORA, NRARB, 

N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C(0)NRARB, N(RA)C(0)0RA, 

N(RA)C(S)NRARB, S(0)qRA, C(0)RA, C(0)0RA, 0C(0)RA, or C(0)NRARB; / 

each RA is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteromyl; 

optionally substituted heterocyclic; optionally substituted carbocyclic/or 

hydrogen; / 

each RB is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; or / 

RA and RB, together with the atoms to which each is/ttached, can form a 

heterocycloalkyl or a heteroaryl; each of whicn is optionally substituted; 

Ring A is a 5-6 membered fused aryl ring; a 5-6 membered fused heteroaryl ring having 1-2 

heteroatoms independently selected from nitrogen, oxygen, or sulfur; an 8-12 membered 

bicyclic aryl ring; or an 8-12 membered bicyclic heteroaryl ring having 1-4 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; 
C / R is alkyl, alkenyl, alkynyl, a 3-7 membered saturated, partially unsaturated or completely 

unsaturated carbocyclic ring; a 3-7/membered aryl ling; an 8-32 membered bicyclic 

saturated, partially unsaturated,px completely unsaturated carbocyclic ring; an 8-12 

membered bicyclic aryl ringi/a 3-7 membered saturated, partially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatoms independently selected 

from nitrogen, oxygenyand sulfur; a 3-7 membered monocyclic heteroaryl ring having 

1-3 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-10 

membered bicyclic saturated, partially unsaturated, or completely unsaturated 

heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, 

and sulfui'yOr a 7-10 membered bicycl ic heteroai'yl ring having 1 -4 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, each of which is optionally 

substituted with 1-5 independently selected R4, and when Li is other than a covalent 
bond, Rc is additionally selected from H; 
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R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl. optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, / 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, / 

-CO.R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R'}/ 

-C(S)OR, -S(0)R, -SO.R, -SO.NtR'XR"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), / 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), / 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(Rn, -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX; or / 

R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or partially unsaturated spiro/rused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, jrfptionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl1; optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substitute*! heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S^N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R0C(O)R, -NtROCtOWROCR"), -N(R')C(S)N(R')(R"), -N(R')S02R, 
-N(R')S02N(R')(R"), -N(R')N(R')(R"), -NlR')C(=N(R'))N(R')(R"), -C=NN(R')(R"), 
-C=NOR, -C(=N(R') )N(R') (R") > -OC(0)R, -0C(0)N(R')(R"); 

L1 is a covalent bond or an optionally substituted bivalent C1-6 hydrocarbon chain wherein 

one or two methylene units is optionally replaced by -NR'-, -N(R')C(0)-, -C(0)N(R')-, 

-N(R')SOr, -S02N(R')-, -0-/C(0)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydiwen, C1-6 aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclicsaturated, partially unsaturated, 01* completely unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected frorrynitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 

unsaturated; or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclic 

saturated, partially unsaturated, or completely unsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

/ Page 191 of 205 



WO 2012/075383 PCT/US2011/063046 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, / 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their / 

intervening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3/neteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; / 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)£ -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are take/together with their 

intei'vening atoms to form a 3-7 membered monocyclic Saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having yl heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-1 ̂ membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicvclic heteroai'yl; each of which is optionally 

substituted; or / 
R' and R", together with the atoms to xvhich each is attached, can form a 3-7 membered 

monocyclic saturated, partiallwunsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each/of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally/substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-£X)2R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R")! 
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-C(S)OR, -S(0)R, -S02R, -S02N(R')CR"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R/)S02R! -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R/)C(-N(R/))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R/))N(R')(R"), -0C(0)iy 

or -0C(0)N(R')(R"); / 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(£0R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(RVR"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R/)C(0)R, -N(R')C(0)N(R')C^')! 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R0N(R')(R/), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R0)IW)(R"), -0C(0)R, 

or -0C(0)N(R')(R"); / 

n is 0-5; / 
each q is independently 0, 1, or 2; and / 

p is 1-6. / 
3. The compound according to claim 2, wherein Riirg A is benzo or a 5-6 membered 

fused heteroaryl ring having 1 -2 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur. / 
/ p 4. The compound according to claim 2, wherein R is a 3-7 membered aryl ring; 3-7 

membered saturated or partially unsaturated carbocyclic ring or a 4-7 membered saturated or 

partially unsaturated heterocyclic ring having 1-2 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur, wherein Rr is optionally substituted with 1-5 independently 

selected R4. / 

5. The compound according/to claim 2, wherein R2 is H, halogen, optionally substituted 

alkyl, optionally substituted altfenyl, optionally substituted alkynyl, optionally substituted 

aryl, optionally substitutediiralkyl, optionally substituted cycloalkyl, optionally substituted 

heteroaryl, optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R")> -C(0)R, 

-C(S)R, -C02R, -C(0N(R')(R"), -C(0)SR, or-(CH2)pRx. 

6. The compound according to claim 2, wherein R3 is H, halogen, optionally substituted 

alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted 

aryl, optionally substituted aralkyl, optionally substituted cycloalkyl, optionally substituted 

heteroaryl optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, 

-C(S)fC-C02R, -C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX. 
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7. The compound according to claim 2, wherein R2 and R3, together with the atoms to 

which each is attached, forms an optionally substituted 3-7 membered saturated or partially 

unsaturated spiro-fused ring having 0-3 heteroatoms independently selected from nitrogen, 

oxygen, or sulfur. 

8. The compound according to claim 2, of formula II-A: 
RK 

ll-A 

or a pharmaceutically acceptable salt thereof, wherein: 

Ri is H, alkyl, aralkyl, aryl, heteroaryl, halo, ORA, NRARB, S(OXRA, C(0)RA, C(0)0RA, 

0C(0)RA, or C(0)NRARB; 

each RA is independently optionally substituted alk^l, containing 0, 1,2, or 3 

heteroatoms selected from 0, S, or N; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; 

each RB is independently optionally substituted alkyl, containing 0, 1,2, or 3 

heteroatoms selected from O, S/or N; optionally substituted aryl; optionally 

substituted heteroai'yl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogens 
Ring A is benzo or a 5-6 membered fused heteroaryl ring having 1-2 heteroatoms 

independently selected frocn nitrogen, oxygen, or sulfur, which is optionally substituted; 

Rc is a 3-7 membered satunfted, partially unsaturated or completely unsaturated carbocyclic 

ring; a 3-7 membereci aryl ring; or a 3-7 membered saturated, partially unsaturated, or 

completely unsaturated heterocyclic ring having 1 -2 heteroatoms independently selected 

from nitrogenyoxygen, and sulfur, wherein Rc is optionally substituted with 1-5 

independently selected R4; 

R2 and R3 ai£ each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 
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optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"X -C(0)R, -C(S)R, 

-C02R, C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX; or 

R2 and R3 together with the atoms to which each is attached, forms an optionally / 

substituted 3-7 membered saturated or partially unsaturated spiro-fused ring having 0/ 

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; / 

each Rx is independently halogen, optionally substituted alkyl, optionally substitute^alkenyl. 

optionally substituted alkynyl, optionally substituted aryl. optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R/C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)ORf-S(0)R, -SO2R, 

-S02N(R')(R"), -^{R")C(0)R, -N(R')C(0)N{R')(R"), -N(R')C(SMR')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(RVR"), -C=NN(R')(R"), 

-C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(RW); 

each R is independently hydrogen, C1-6 aliphatic, a 5-6 menroered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur,/3-7 membered saturated, partially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen/oxygen, and sulfur, a 7-12 membered bicyclic 

saturated, partially unsaturated, oincompletely unsaturated heterocyclic ring having 1 -4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaiyf ring having 1-4 heteroatoms independently selected from 
nitrogen, oxygen, and sulfur; each of which is optionally substituted; 

each R' is independently ^R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)Vor two R on the same nitrogen are taken together with their 

intei'vening atotffs to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completel/unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 
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heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 
substituted; 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, / 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their / 

intervening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having l-Mieteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of wfrich is optionally 

substituted; or / 

R' and R", together with the atoms to which each is attached, cat/form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from mtfogen, oxygen, and sulfur; a 7-12 

membered bicyclic saturated, partially unsaturated,x5r completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 
heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl/optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R")> -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -0(O)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"X 

-C(S)OR, -S(0)R, -SO3R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R/)C(S)N(R')(R'2(-N(R/)S02R! -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R0C(=N(R0)N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -OC(O)N(R0(R"); 

each R5 is independently -R, halogen, -OR. -SR, -N(R')(R"), -CN, or -N02; 

n is 0-5; / 

q is 0, l/or2; and 

p is l/o. 

9./ The compound according to claim 2, of formula 1II-A: 
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or a pharmaceutically acceptable salt thereof, wherein: / 

Ri is H, alkyl, aralkyl, aryl, heteroaryl, halo, ORA, NRARB, S(0)qRA, C(0)RA, Cf(0)0RA, 

0C(0)RA, or C(0)NRARB; / 

each RA is independently optionally substituted alkyl, containing J0, 1, 2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; / 

each RB is independently optionally substituted alkyl/containing 0,1, 2, or 3 

heteroatoms selected from O, S, or N; optionajfy substituted aryl; optionally 

substituted heteroaryl; optionally substitutea heterocyclic; optionally substituted 

carbocyclic; or hydrogen; or / 

RA and RB, together with the atoms to which each is attached, can form a cycloalkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally substituted; 

Ring A is benzo or a 5-6 membered fusedJieteroaryl ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur, which is optionally substituted; 

Rc is a 3-7 membered saturated, partially unsaturated or completely unsaturated carbocyclic 

ring; a 3-7 membered aryl ring; or a 3-7 membered saturated, partially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatoms independently selected 

from nitrogen, oxygenydnd sulfur, wherein Rc is optionally substituted with 1-5 

independently selected R4; 

R: and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substitutedXralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-Cod, - C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX; or 

R2 anja R3 together with the atoms to which each is attached, forms an optionally 

/substituted 3-7 membered saturated or partially unsaturated spiro-fused ring having 0-
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3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl,/ 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R^R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -SCO)R,-#O2R, 

-S02N(R')(R"), -N(R0C(O)R, -N(R')C(0)N(R')(R"), -N(R0C(S)N(R0(R'0yN(R')SO2R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C^IWRXR"), 

-C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); / 

each R is independently hydrogen, Ci-6 aliphatic, a 5-6 membered aryLnng, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having j/3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 
unsaturated, or completely unsaturated heterocyclic/nng having 1-2 heteroatoms 
independently selected from nitrogen, oxygen, apa sulfur, a 7-12 membered bicyclic 

saturated, partially unsaturated, or completelyunsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nifrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each ofrwhich is optionally substituted; 

each R' is independently -R, -C(0)R/C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form ao-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogeyf, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 
substituted; 

each R" independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 
-SG»2R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intervening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 
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or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms / 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; or / 

R' and R", together with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen/and sulfur; a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected/irom nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; / 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted/aryl, optionally substituted aralkyl, 
optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 
substituted heterocycloalkyl, halogen, -OR, -SJ^, -NCR'XR"), -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R'XR"), -C(0)SR, -C(0)Q0)R, -C(0)CH2C(0)R, -C(S)N(R'XR"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R'XR/K-N(R')C(0)R, -N(R')C(0)N(R'XR"), 

-N(R/)C(S)N(R'XR"),-N(R/)S02R,/q(R/)S02N(R')(R"), -N(R')N(R')(R")> 

-N(R')C(=N(R'))N(R'XR"), -C=NN(R'XR"), -C=NOR, -C(=N(R'))N(R'XR"), -0C(0)R, 

or -0C(0)N(R'XR"); / 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, or -N02; 

n is 0-5; / 

q is 0, 1, or 2; and / 

p is 1-6. / 

10. The compound according to claim 8 or claim 9, wherein Ring A is a 6-membered 

fused heteroaryl/ring having 1-2 nitrogen atoms. 

11. The compound according to claim 10, wherein Ring A is pyrido, pyrimidino, 
pyrazino,px pyridazino. 

12. /The compound according to claim 8 or claim 9, wherein Ring A is a 5-membered 

fusea heteroaryl ring having 1 heteroatom selected from nitrogen, oxygen, or sulfur. 
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13. The compound according to claim 12, wherein Ring A is thieno. 

14. The compound according to claim 8 or claim 9, wherein Ring A is a 5-membered 

fused heteroaryl ring having 2 heteroatoms independently selected from nitrogen, oxygen, oi 

sulfur. 

15. The compound according to claim 14, wherein Ring A is isothiazolo. 

16. The compound according to claim 8 or claim 9, wherein Ring A is benzo. 

17. The compound according to claim 8 or claim 9, wherein Rc is phenyl or/4-7 

membered saturated or partially unsaturated heterocyclic ring having 1 -2 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, wherein Rc is ot 

substituted with 1-5 independently selected R4. 

18. The compound of claim 17, wherein R is piperidinyl, morpljolinyl, or piperazinyl. 

wherein R is optionally substituted with 1-5 independently s 

19. The compound according to claim 8 or claim 9, wherejrfRi is halo, alkyl, aralkyl, 

aryl, or heteroaryl. 

20. The compound according to claim 19, wherein I^/is methyl, ethyl, propyl, i-propyl, 

butyl, s-butyl, t-butyl, pentyl, hexyl, or heptyl. 

21. The compound according to claim 8 or clairfi 9, wherein R2 is H, methyl, ethyl, 

propyl, i-propyl, butyl, s-butyl, pentyl, hexyl, -^R, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-C02R> - C(0)N(R')(R"), -C(0)SR, or -(CH^RX. 

22. The compound according to clain/21, wherein R2 is H or -(CH2)pRx. 

23. The compound according to chdm 21, wherein Rx is -N(R'XR"), -C(0)R, -C(S)R, 

-C02R> -C(0)N(R'XR"), -C(S)N(R%R"), -S(0)R, -S02R, -S02N(R'XR"), -N(R')C(0)R, 

-N(R')S02R, -0C(0)R, -0C(0)^{R')(R"), methyl, ethyl, propyl, i-propyl, butyl, s-butyl, 

pentyl or hexyl. 

24. The compound according to claim 8 or claim 9, wherein R3 is H, methyl, ethyl, 

propyl, i-propyl, butyl/-butyl, pentyl, hexyl, -OR, -SR, -CN, -N(R')(R"): -C(0)R, -C(S)R, 

-C02R, - C(0)N(RVR"), -C(0)SR, or -(CH2)PRX. 

25. The compound according to claim 24, wherein R2 is H or -(CH2)PRX. 

26. The compound according to claim 25, wherein Rx is -N(R')(R"): -C(0)R, -C(S)R, 

-C02R, -00)N(R'XR"), -C(S)N(R')(R"), -S(0)R, -S02R, -S02N(R'XR"), -N(R')C(0)R, 

-N(R')S^R. -0C(0)R, -0C(0)N(R')(R")> methyl, ethyl, propyl, i-propyl, butyl, s-butyl, 

pentyl or hexyl. 
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27. The compound according to claim 8 or claim 9, wherein R2 and R? together with the 

atoms to which each is attached, forms an optionally substituted 3-7 membered saturated or 

partially unsaturated spiro-fused ring having 0-3 heteroatoms independently selected from / 

nitrogen, oxygen, or sulfur. / 

28. The compound according to claim 27, wherein Ri and R3 together with the atorns to 

which each is attached, forms an optionally substituted cyclopropyl, cyclobutyl, cyofopentyl, 

cyclohexyl, azetidine, oxetane, tetrahydrofuran, or pyrrolidine. / 

29. The compound according to claim 27, wherein R2 and R3 are optionally substituted by 

halogen, alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heteroaryl, heterocycloalkyl, each 

of which is further optionally substituted; or / 

R2 and R3 are optionally substituted by -OR, -SR, -CN, -N(R#(R"), -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CU2C(0)/, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R'XR"), -N(R')C(0)R, -N(R^C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(RF)(R"), -NTR')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R'){R"), -C=NOR,/:(=:N(R'))N(R'XR''), -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX. / 

30. The compound according to claim 29, wherein 

Rx is halogen, optionally substituted alkyl, optimally substituted alkenyl, optionally 

substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, optionally 

substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN,/N(R'XR"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)QH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R')C(0)RC -N(R')C(0)N(R'XR"), -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(/)N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C=NN(R0(R"), 

-C=NOR, -C(=N(R0MR')(R"), -0C(0)R, -0C(0)N(R')(R"); 

each R is independentl/hydrogen, Cj-6 aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bi/yclic saturated, partially unsaturated, or completely unsaturated carbocyclic 

ring, a 3-7/membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selectee from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

i^aependently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclic 
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saturated, partially unsaturated, or completely unsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from . 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; / 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R; 

-SOrR, -SOoNtR):, or two R on the same nitrogen are taken together with their / 

inteivening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 numbered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroai'yl; eachyof which is optionally 
substituted; / 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(CtfN(R)2, -C(S)N(R)2, -S(0)R, 

-SOiR, -S02N(R)2, or two R on the same nitrogen arp taken together with their 

intei'vening atoms to form a 3-7 membered monopyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring haying 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur;/ 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogenyoxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 memberea bicyclic heteroaryl; each of which is optionally 

substituted; or / 

R' and R", together with the atorcis to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatom/independently selected from nitrogen, oxygen, and sulfur; a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

heterocyclic ring/naving 1-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; a 3*7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl^each of which is optionally substituted. 

31. A cdiipound selected from any one of Compounds 100-206, 208-251, or 253-266. 

32. ^/composition comprising a compound according to claim 1 and a pharmaceutically 

acceptable adjuvant, carrier, or vehicle. 
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33. The composition according to claim 32, in combination with an additional therapeutic 

agent. 

34. A method for inhibiting activity of a bromodomain-containing protein, or a mutant / 

thereof, in a biological sample comprising the step of contacting said biological sample wjtfi 

a compound according to claim 1. / 

35. The method according to claim 34, wherein the bromodomain-containing pimein is a 

BET protein. / 
36. The method according to claim 35, wherein the BET protein is BRD4/ 

37. A method for inhibiting activity of a bromodomain-containing protein, or a mutant 

thereof, activity in a patient comprising the step of administering to said/patient a compound 

according to claim 1. / 

38. The method according to claim 37, wherein the bromodomain-containing protein is a 

BET protein. / 
39. The method according to claim 38, wherein the BET/protein is BRD4. 

40. A method for treating a bromodomain-containin^protein-mediated disorder in a 

patient in need thereof, comprising the step of administering to said patient a compound 

according to claim 1. / 

41. The method according to claim 40, wherein the bromodomain-containing protein is a 

BET protein. / 
42. The method according to claim 41/wherein the BET protein is BRD4. 

43. The method according to claim/42, wherein the disorder is a proliferative disorder, 

inflammatory disease, sepsis, autoircimune disease, or viral infection. 

44. The method according to/claim 43, wherein the proliferative disorder is cancer. 

45. The method according/to claim 44, wherein the cancer is adenocarcinoma, adult 

T-cell leukemia/lymphomaf bladder cancer, blastoma, bone cancer, breast cancer, brain 

cancer, carcinoma, myeloid sarcoma, cervical cancer, colorectal cancer, esophageal cancer, 

gastrointestinal cancer, glioblastoma multiforme, glioma, gallbladder cancer, gastric cancer, 

head and neck catrcer, Hodgkin's lymphoma, non-Hodgkin's lymphoma, intestinal cancer, 

kidney canceiylaryngeal cancer, leukemia, lung cancer, lymphoma, liver cancer, small cell 

lung cancel/non-small cell lung cancer, mesothelioma, multiple myeloma, ocular cancer, 

optic nej/ve tumor, oral cancer, ovarian cancer, pituitary tumor, primary central nervous 

systecn lymphoma, prostate cancer, pancreatic cancer, pharyngeal cancer, renal cell 
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carcinoma, rectal cancer, sarcoma, skin cancer, spinal tumor, small intestine cancer, stomach 

cancer, T-cell lymphoma, testicular cancer, thyroid cancer, throat cancer, urogenital cancer, 

urothelial carcinoma, uterine cancer, vaginal cancer, or Wilms' tumor. 

46. The method according to claim 44, wherein the cancer is acute myelognous leukemi^r 
Burkitt's lymphoma. 

47. The method according to claim 43, wherein the inflammatory disease is rheumatoid 

arthritis, irritable bowel syndrome or psoriasis. 

48. The compound according to claim 20, wherein Ri is methyl. 
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BROMODOMAIN INHIBITORS AND USES THEREOF 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to compounds useful as inhibitors of one or more 

bromodomain-containing proteins. 

[0002] RELATED APPLICATIONS 

[0003] This application claims the benefit of U.S. Provisional application 61/419,119, 

filed on December 2, 2010, and U.S. Provisional application 61/540,725 filed on September 

29, 2011. This application claims the benefit of U.S. Provisional application 61/451,332, filed 

on March 10, 2011; U.S. Provisional application 61/482,473, filed on May 4, 2011; and U.S. 

Provisional application 61/540,788, filed on September 29,2011. The entire contents of the 

above-referenced applications are herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0004] Packaging the 3 billion nucleotides of the human genome into the nucleus of a cell 

requires tremendous compaction. To accomplish this feat, DNA in our chromosomes is 

wrapped around spools of proteins called histones to form dense repeating protein/DNA 

polymers known as chromatin: the defining template for gene regulation. Far from serving as 

mere packaging modules, chromatin templates form the basis of a newly appreciated and 

fundamentally important set of gene control mechanisms termed epigenetic regulation. By 

conferring a wide range of specific chemical modifications to histones and DNA, epigenetic 

regulators modulate the structure, function, and accessibility of our genome, thereby exerting 

a tremendous impact on gene expression. Hundreds of epigenetic effectors have recently 

been identified, many of which are chromatin-binding proteins or chromatin-modifying 

enzymes. Significantly, an increasing number of these proteins have been associated with a 

variety of disorders such as neurodegenerative disorders, metabolic diseases, inflammation, 

and cancer. Thus, highly selective therapeutic agents directed against this emerging class of 

gene regulatory proteins promise new approaches to the treatment of human diseases. 

SUMMARY OF THE INVENTION 

[0005] In one aspect, the invention provides a compound of formula I: 

1 
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R2 

R3 

I 
or a pharmaceutically acceptable salt thereof, wherein: 

X is 0 or N; 

Y is 0 or N; wherein at least one of X or Y is O; 

Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl, halo, CN, ORA, NRARB, 
N(RA)S(0)qRARR, N(RA)C(0)RB, N(RA)C(0)NRARR, N(RA)C(0)0RA, 
N(RA)C(S)NRARB, S(0)qRA, C(0)RA, C(0)0RA, 0C(0)RA, or C(0)NRARB; 

each RA is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1, 2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; 

each RRC is independently optionally substituted alkyl, optionally substituted alkenyl 

or optionally substituted alkynyl, each containing 0, 1,2, or 3 heteroatoms 

selected from O, S, or N; optionally substituted aryl; optionally substituted 

heteroaryl; optionally substituted heterocyclic; optionally substituted carbocyclic; 

or hydrogen; or 

RA and RB, together with the atoms to which each is attached, can form a 

heterocycloalkyl or a heteroai'yl; each of which is optionally substituted; 

Ring A is cycloalkyl, aryl, heterocycloalkyl, or heteroaryl; 

Rc is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocycloalkyl, or heteroaryl, each optionally 

substituted with 1-5 independently selected R4, and when Li is other than a covalent 

bond, Rc is additionally selected from H; 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 
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optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"X 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R")> -N(R')S02R, -N(R')S02N(R')(R")> -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX; or 

R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl. 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"X -N(R')C(0)R, -N(R')C(0)N(R')(R"), -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), 

-C=NOR, -C(=N(R'))N(R')(R")> -0C(0)R, -0C(0)N(R')(R"); 

L1 is a covalent bond or an optionally substituted bivalent Ci-6 hydrocarbon chain wherein 

one or two methylene units is optionally replaced by -NR'-, -N (R')C(O)-, -C(0)N(R')-, 

-N(R')S02-, -S02N(R')-, -0-, -C(O)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R groups on the same nitrogen are taken together with their 

intervening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R groups on the same nitrogen are taken together with their 

intei'vening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

or 
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R' and R", together with the atoms to which each is attached, can form a cycloalkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-CO2R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R/)C(0)R, -N(R')C(0)N(R')(R>'), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R'XR"), 

-N(R/)C(=N(R'))N(R')(R")> -C=NN(R'XR"), -C=NOR, -C(=N(R'))N(R'XR"), -OC(0)R, 

0r-0C(0)N(R')(R"); 
each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-CO2R, -C(O)N(R0(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R/)C(0)N(R')(R"), 

-N(R')C(S)N(R'XR"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R'XR"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R/))N(R')(R")5 -OC(0)R, 

or -0C(0)N(R')(R"); 

n is 0-5; 

each q is independently 0, 1, or 2; and 

p is 1-6. 

[0006] In another aspect, the invention provides a method for inhibiting activity of a 

bromodomain-containing protein, or a mutant thereof, in a biological sample comprising the 

step of contacting said biological sample with a compound of the invention (e.g., Formula I). 

[0007] In another aspect, the invention provides a method for inhibiting activity of a 

bromodomain-containing protein, or a mutant thereof, activity in a patient comprising the 

step of administering to said patient a compound of the invention (e.g., Formula I). 

[0008] In another aspect, the invention provides a method for treating a 

bromodomain-containing protein-mediated disorder in a patient in need thereof, comprising 

the step of administering to said patient a compound of the invention (e.g., Formula I). 

[0009] Provided compounds, and pharmaceutically acceptable compositions thereof, are 

useful for treating a variety of diseases, disorders or conditions associated with abnormal 
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cellular responses triggered by events mediated by bromodomain-containing proteins. Such 

diseases, disorders, or conditions include those described herein. 

[0010] Provided compounds are also useful for the study of bromodomain-containing 

proteins in biological and pathological phenomena, the study of intracellular signal 

transduction pathways mediated by bromodomain-containing proteins, and the comparative 

evaluation of new inhibitors of bromodomain-containing proteins. 

DETAILED DESCRIPTION 

Compounds and Definitions 
[0011] Definitions of specific functional groups and chemical terms are described in 

more detail below. For purposes of this invention, the chemical elements are identified in 

accordance with the Periodic Table of the Elements, CAS version, Handbook of Chemistry 

and Physics, 75th Ed., inside cover, and specific functional groups are generally defined as 

described therein. Additionally, general principles of organic chemistry, as well as specific 

functional moieties and reactivity, are described in Organic Chemistry, Thomas Sorrel 1, 

University Science Books, Sausalito, 1999; Smith and March March's Advanced Organic 
Chemistry^ 5th Edition, John Wiley & Sons, Inc., New York, 2001; Larock, Comprehensive 

Organic Transformations, VCH Publishers, Inc., New York, 1989; Cairuthers, Some Modern 
Methods of Organic Synthesis, 3rd Edition, Cambridge University Press, Cambridge, 1987; 

the entire contents of each of which are incorporated herein by reference. 
[0012] Unless otherwise stated, structures depicted herein are also meant to include all 

isomeric (e.g., enantiomeric, diastereomeric, and geometric (or confonnational)) forms of the 

structure; for example, the R and S configurations for each asymmetric center, Z and E 

double bond isomers, and Z and E conformational isomers. Therefore, single stereochemical 

isomers as well as enantiomeric, diastereomeric, and geometric (or conformational) mixtures 

of the present compounds are within the scope of the invention. Unless otherwise stated, all 

tautomeric forms of the compounds of the invention are within the scope of the invention. 

Additionally, unless otherwise stated, structures depicted herein are also meant to include 

compounds that differ only in the presence of one or more isotopically enriched atoms. For 

example, compounds having the present structures including the replacement of hydrogen by 

deuterium or tritium, or the replacement of a carbon by a 13C- or 14C-enriched carbon are 

within the scope of this invention. Such compounds are useful, for example, as analytical 
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tools, as probes in biological assays, or as therapeutic agents in accordance with the present 

invention. 

[0013] Where a particular enantiomer is preferred, it may, in some embodiments be 

provided substantially free of the corresponding enantiomer, and may also be referred to as 

"optically enriched." "Optically-enriched," as used herein, means that the compound is made 

up of a significantly greater proportion of one enantiomer. In certain embodiments the 

compound is made up of at least about 90% by weight of a preferred enantiomer. In other 

embodiments the compound is made up of at least about 95%, 98%, or 99% by weight of a 

preferred enantiomer. Preferred enantiomers may be isolated from racemic mixtures by any 

method known to those skilled in the ait, including chiral high pressure liquid 

chromatography (HPLC) and the formation and crystallization of chiral salts or prepared by 

asymmetric syntheses. See, for example, Jacques et al., Enantiomers, Racemates and 
Resolutions (Wiley Interscience, New York, 1981); Wilen, et al., Tetrahedron 33:2725 

(1977); Eliel, E.L. Stereochemistry of Carbon Compounds (McGraw-Hill, NY, 1962); Wilen, 

S.H. Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of 

Notre Dame Press, Notre Dame, IN 1972). 

[0014] The synthesized compounds can be separated from a reaction mixture and further 

purified by a method such as column chromatography, high pressure liquid chromatography, 

or recrystallization. As can be appreciated by the skilled artisan, further methods of 

synthesizing the compounds of the formulae herein will be evident to those of ordinary skill 

in the ait. Additionally, the various synthetic steps may be performed in an alternate 

sequence or order to give the desired compounds. In addition, the solvents, temperatures, 

reaction durations, etc. delineated herein are for purposes of illustration only and one of 

ordinary skill in the art will recognize that variation of the reaction conditions can produce 

the desired products of the present invention. Synthetic chemistry transformations and 
protecting group methodologies (protection and deprotection) useful in synthesizing the 
compounds described herein are known in the art and include, for example, those such as 

described in R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989); 

T.W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis. 2d. Ed., John Wiley 

and Sons (1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis. 

John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic 

Synthesis. John Wiley and Sons (1995), and subsequent editions thereof. 
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[0015] The compounds of this invention may be modified by appending various 

functionalities via any synthetic means delineated herein to enhance selective biological 

properties. Such modifications are known in the art arid include those which increase 

biological penetration into a given biological system (e.g., blood, lymphatic system, central 

nervous system), increase oral availability, increase solubility to allow administration by 

injection, alter metabolism and alter rate of excretion. 

[0016] The recitation of a listing of chemical groups in any definition of a variable herein 

includes definitions of that variable as any single group or combination of listed groups. The 

recitation of an embodiment for a variable herein includes that embodiment as any single 

embodiment or in combination with any other embodiments or portions thereof. The 

recitation of an embodiment herein includes that embodiment as any single embodiment or in 

combination with any other embodiments or portions thereof. 

[0017] The number of carbon atoms in a hydrocarbyl substituent can be indicated by the 

prefix "Cx-Cy," where x is the minimum and y is the maximum number of carbon atoms in 

the substituent. 

[0018] The prefix "halo" indicates that the substituent to which the prefix is attached is 

substituted with one or more independently selected halogen radicals. For example, 

"haloalkyl" means an alkyl substituent wherein at least one hydrogen radical is replaced with 

a halogen radical. 

[0019] If a linking element in a depicted structure is "absent", then the left element in the 

depicted structure is directly linked to the right element in the depicted structure. For 

example, if a chemical structure is depicted as X-L-Y wherein L is absent, then the chemical 

structure is X-Y. 

[0020] The term "heteroatom" means one or more of oxygen, sulfur, nitrogen, 

phosphorus, or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or 

silicon; the quatemized form of any basic nitrogen or; a substitutable nitrogen of a 

heterocyclic ring, for example N (as in 3,4-dihydro-2//-pyrrolyl), NH (as in pyrrolidinyl) or 

NR+ (as in N-substituted pyrrolidinyl)). 

[0021] As used herein a "direct bond" or "covalent bond" refers to a single, double or 

triple bond. In certain embodiments, a "direct bond" or "covalent bond" refers to a single 

bond. 
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[0022] The terms "halo" and "halogen" as used herein refer to an atom selected from 

fluorine (fluoro, -F), chlorine (chloro, -CI), bromine (bromo, -Br), and iodine (iodo, -I). 

[0023] The term "aliphatic" or "aliphatic group", as used herein, denotes a hydrocarbon 

moiety that may be straight-chain (i.e., unbranched), branched, or cyclic (including fused, 

bridging, and spiro-fused polycyclic) and may be completely saturated or may contain one or 

more units of unsaturation, but which is not aromatic. Unless otherwise specified, aliphatic 

groups contain 1-6 carbon atoms. In some embodiments, aliphatic groups contain 1-4 carbon 

atoms, and in yet other embodiments aliphatic groups contain 1-3 carbon atoms. Aliphatic 

groups include, but are not limited to, alkyl, alkenyl, alkynyl, carbocycle. Suitable aliphatic 

groups include, but are not limited to, linear or branched, alkyl, alkenyl, and alkynyl groups, 

and hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl. 

[0024] The term "unsaturated", as used herein, means that a moiety has one or more units 

of unsaturation. 

[0025] The terms "cycloaliphatic", "carbocycle", "carbocyclyl", "carbocyclo", or 

"carbocyclic", used alone or as part of a larger moiety, refer to a saturated or partially 

unsaturated cyclic aliphatic monocyclic or bicyclic ring systems, as described herein, having 

from 3 to 18 carbon ring atoms, wherein the aliphatic ring system is optionally substituted as 

defined above and described herein. Cycloaliphatic groups include, without limitation, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, 
cycloheptenyl, cyclooctyl, cyclooctenyl, and cyclooctadienyl. In some embodiments, the 

cycloalkyl has 3-6 carbons. The terms "cycloaliphatic", "carbocycle", "carbocyclyl", 

"carbocyclo", or "carbocyclic" also include aliphatic rings that are fused to one or more 

aromatic or nonaromatic rings, such as decahydronaphthyl, tetrahydronaphthyl, decalin, or 

bicyclo[2.2.2]octane, where the radical or point of attachment is on an aliphatic ring. 

[0026] As used herein, the term "cycloalkylene" refers to a bivalent cycloalkyl group. In 

certain embodiments, a cycloalkylene group is a 1,1-cycloalkylene group (i.e., a spiro-fused 

ring). Exemplary 1,1-cycloalkylene groups include . In other embodiments, a 

cycloalkylene group is a 1,2-cycloalkylene group or a 1,3-cycloalkylene group. Exemplary 
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[0027] The term "alkyl" as used herein, refers to a saturated, straight- or branched-chain 

hydrocarbon radical typically containing from 1 to 20 carbon atoms. For example, "Cj-Cs 

alkyl" contains from one to eight carbon atoms. Examples of alkyl radicals include, but are 

not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, terf-butyl, neopentyl, n-hexyl, heptyl, 

octyl radicals and the like. 

[0028] The term "alkenyl" as used herein, denotes a straight- or branched-chain 

hydrocarbon radical containing one or more double bonds and typically from 2 to 20 carbon 

atoms. For example, "C2-Cg alkenyl" contains from two to eight carbon atoms. Alkenyl 

groups include, but are not limited to, for example, ethenyl, propenyl, butenyl, 

l-methyl-2-buten-l-yl, heptenyl, octenyl and the like. 

[0029] The term "alkynyl" as used herein, denotes a straight- or branched-chain 

hydrocarbon radical containing one or more triple bonds and typically from 2 to 20 carbon 

atoms. For example, "Co-Cg alkynyl" contains from two to eight carbon atoms. 

Representative alkynyl groups include, but are not limited to, for example, ethynyl, 

1-propynyl, 1-butynyl, heptynyl, octynyl and the like. 

[0030] The term "aryl" used alone or as part of a larger moiety as in "aralkyl", 

"aralkoxy", or "aryloxyalkyl", refers to monocyclic, bicyclic, and tricyclic ring systems 

having a total of five to 15 ring members, wherein at least one ring in the system is aromatic 

and wherein each ring in the system contains three to seven ring members. The term "aryl" 

may be used interchangeably with the term "aryl ring". In certain embodiments of the 

present invention, "aryl" refers to an aromatic ring system which includes, but not limited to, 

phenyl, biphenyl, naphthyl, anthracyl and the like, which may bear one or more substituents. 

The term "aralkyl" or "arylalkyl" refers to an alkyl residue attached to an aryl ring. 

Examples of aralkyl include, but are not limited to, benzyl, phenethyl and the like. Also 

included within the scope of the term aryl", as it is used herein, is a group in which an 

aromatic ring is fused to one or more non-aromatic rings, such as indanyl, phthalimidyl, 

naphthimidyl, phenanthridinyl, or tetrahydronaphthyl, and the like. 

[0031] The terms "heteroaryl" and "heteroar-", used alone or as part of a larger moiety, 

e.g., "heteroaralkyl", or "heteroaralkoxy", refer to groups having 5 to 18 ring atoms, 

preferably 5, 6, or 9 ring atoms; having 6,10, or 14 % electrons shared in a cyclic array; and 

having, in addition to carbon atoms, from one to five heteroatoms. The term "heteroatom" 

includes but is not limited to nitrogen, oxygen, or sulfur, and includes any oxidized form of 
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nitrogen or sulfur, and any quatemized form of a basic nitrogen. A heteroaryl may be a 

single ring, or two or more fused rings. Heteroai'yl groups include, without limitation, 

thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, 

oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 

indolizinyl, purinyl, naphthyridinyl, and pteridinyl. The terms "heteroai'yl" and "heteroar-", 

as used herein, also include groups in which a heteroaromatic ring is fused to one or more 

aryl, cycloaliphatic, or heterocyclyl rings, where the radical or point of attachment is on the 

heteroaromatic ring. Nonlimiting examples include indolyl, isoindolyl, benzothienyl, 

benzofuranyl, dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazolyl, quinolyl, 

isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 4//-quinolizinyI, cai'bazolyl, 

acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydroquinolinyl, 

tetrahydroisoquinolinyl, and pyrido[2,3-b]-l,4-oxazin-3(4H)-one. A heteroai'yl group may be 

mono- or bicyclic. The term "heteroaryl" may be used interchangeably with the terms 

"heteroaryl ring", "heteroaryl group", or "heteroaromatic", any of which terms include rings 

that are optionally substituted. The term "heteroaralkyl" refers to an alkyl group substituted 

by a heteroaryl, wherein the alkyl and heteroaryl portions independently are optionally 

substituted. Examples include, but are not limited to, pyridinylmethyl, pyrimidinylethyl and 

the like. 

[0032] As used herein, the terms "heterocycle", "heterocyclyl", "heterocyclic radical", 

and "heterocyclic ring" are used interchangeably and refer to a stable 3- to 7-membered 

monocyclic or 7-10-membered bicyclic heterocyclic moiety that is either saturated or 

paitially unsaturated, and having, in addition to carbon atoms, one or more, preferably one to 

four, heteroatoms, as defined above. When used in reference to a ring atom of a heterocycle, 

the term "nitrogen" includes a substituted nitrogen. As an example, in a saturated or paitially 

unsaturated ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, the 

nitrogen may be N (as in 3,4-dihydro-2//-pyrrolyl), NH (as in pyrrolidinyl), or +NR (as in 

N-substituted pyrrolidinyl). Representative heterocycloalkyl groups include, but are not 

limited to, [l,3]dioxolane, pyrrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, 

imidazolidinyl, piperidinyl,' piperazinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 

thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl and the like. 

[0033] A heterocyclic ring can be attached to its pendant group at any heteroatom or 

carbon atom that results in a stable structure and any of the ring atoms can be optionally 
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substituted. Examples of such saturated or partially unsaturated heterocyclic radicals include, 

without limitation, tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, pyrrolidonyl, 

piperidinyl, pyrrolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl, 

oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl, diazepinyl, oxazepinyl, thiazepinyl, 

morpholinyl, and quinuclidinyl. The terms "heterocycle", "heterocyclyl", "heterocyclyl 

ring", "heterocyclic group", "heterocyclic moiety", and "heterocyclic radical", are used 

interchangeably herein, and also include groups in which a heterocyclyl ring is fused to one 

or more aryl, heteroai'yl, or cycloaliphatic rings, such as indolinyl, 3Z/-indolyl, chromanyl, 

phenanthridinyl, 2-azabicyclo[2.2.1]heptanyl, octahydroindolyl, or tetrahydroquinolinyl, 

where the radical or point of attachment is on the heterocyclyl ring. A heterocyclyl group 

may be mono- or bicyclic. The term "heterocyclylalkyl" refers to an alkyl group substituted 

by a heterocyclyl, wherein the alkyl and heterocyclyl portions independently are optionally 

substituted. 
[0034] As used herein, the term "partially unsaturated" refers to a ring moiety that 

includes at least one double or triple bond between ring atoms but is not aromatic. The term 

"partially unsaturated" is intended to encompass rings having multiple sites of unsaturation, 

but is not intended to include aryl or heteroaryl moieties, as herein defined. 
[0035] The term "bivalent hydrocarbon" refers to a bivalent saturated or unsaturated 

hydrocarbon group. Such bivalent hydrocarbon groups include alkylene, alkenylene, and 

alkynylene groups. 

[0036] The term "alkylene" refers to a divalent group derived from a straight or branched 

saturated hydrocarbyl chain typically containing from 1 to 20 carbon atoms, more typically 

from 1 to 8 carbon atoms. Examples of an "alkylene" include a polymethylene group, i.e., 

-(CH2)n-, wherein n is a positive integer, preferably from 1 to 6, from 1 to 4, from 1 to 3, 

from 1 to 2, or from 2 to 3; or -CH2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, and 

-CH2CH(CH3)CH2-. A substituted alkylene chain is a polymethylene group in which one or 

more methylene hydrogen atoms are replaced with a substituent. Suitable substituents 

include those described below for a substituted aliphatic group. 

[0037] The term "alkenylene" refers to a divalent unsaturated hydrocarbyl group which 

may be linear or branched and which has at least one carbon-cai'bon double bond. An 

alkenylene group typically contains 2 to 20 carbon atoms, more typically from 2 to 8 carbon 
atoms. Non-limiting examples of alkenylene groups include -C(H)=C(H)-, 
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-C(H)=C(H)-CH2-, -C(H)=C(H)-CH2-CH2-, -CH2-C(H)=C(H)-CH2-, -C(H)=C(H)-CH(CH3)-, 

and -CH2-C(H)=C(H)-CH(CH2CH3)-. 

[0038] The term "alkynylene" refers to a divalent unsaturated hydrocarbon group which 

may be linear or branched and which has at least one carbon-cai'bon triple bond. 

Representative alkynylene groups include, by way of example, -OC-, -C=C-CH2-, 

-C=C-CH2-CH2-, -CHrC=C-CH2-, -C=C-CH(CH3)-, and -CH2-C-C-CH(CH2CH3)-. 

[0039] As described herein, compounds of the invention may contain "optionally 

substituted" moieties. In general, the term "substituted", whether preceded by the term 

"optionally" or not, means that one or more hydrogens of the designated moiety are replaced 

with a suitable substituent. Unless otherwise indicated, an "optionally substituted" group 

may have a suitable substituent at each substitutable position of the group, and when more 

than one position in any given structure may be substituted with more than one substituent 

selected from a specified group, the substituent may be either the same or different at each 

position. Combinations of substituents envisioned under this invention are preferably those 

that result in the formation of stable or chemically feasible compounds. The term "stable", as 

used herein, refers to compounds that are not substantially altered when subjected to 

conditions to allow for their production, detection, and, in certain embodiments, their 

recovery, purification, and use for one or more of the purposes disclosed herein. 

[0040] The terms "optionally substituted", "optionally substituted alkyl," "optionally 
substituted alkenyl," "optionally substituted alkynyl", "optionally substituted carbocyclic," 

"optionally substituted aryl"," optionally substituted heteroaryl," "optionally substituted 

heterocyclic," and any other optionally substituted group as used herein, refer to groups that 

are substituted or unsubstituted by independent replacement of one, two, or three or more of 

the hydrogen atoms thereon with substituents including, but not limited to: 

-F, -CI, -Br, -I, 
-OH, protected hydroxy, alkoxy, oxo, thiooxo, 

-N02, -CN, CF3, N3, 

-NH2, protected amino, -NH-alkyl, -NH-alkenyl, -NH-alkynyl, -NH-cycloalkyl, 

-NH-aryl, -NH -heteroaryl, -NH -heterocyclic, -dialkylamino, -diarylamino, 

-diheteroarylamino, 

-O- alkyl, -O- alkenyl, -O- alkynyl, -O- cycloalkyl, -O-aryl, -O-heteroaryl, 

-O-heterocyclic, 
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-C(O)- alkyl, -C(O)- alkenyl, -C(O)- alkynyl, -C(O)- cycloalkyl, -C(0)-aryl, 

-C(0)-heteroaryl, -C(0)-heterocycloalkyl, 

-CONH2, -CONH- alkyl, -CONH- alkenyl, -CONH-alkynyl, -CONH- cycloalkyl, 

-CONH-aryl, -CONH-heteroaryl, -CONH-heterocycloalkyl, 

-0C02-alkyl, -0C02-alkenyl, -0C02-alkynyl, -0C02-cycloalkyl, -0C02-aryl, 

-OCOi-heteroaryl, -0C02-heterocycloalkyl, -OCONH2, -OCONH-alkyl, -OCONH-alkenyl, 

-OCONH-alkynyl, -OCONH-cycloalkyl, -OCONH-aryl, -OCONH-heteroaryl, 

-OCONH-heterocycloalkyl, 

-NHC{0)-alkyl, -NHC(0)-alkenyl, -NHC(O)- alkynyl, -NHC(0)-cycloalkyl, 

-NHC(0)-aryl, -NHC(0)-heteroaryl, -NHC(0)-heterocycloalkyl, -NHC02-alkyl, 

-NHC02-alkenyl, -NHC02- alkynyl, -NHC02 -cycloalkyl, -NHC02-aryl, 

-NHC02-heteroaryl, -NHC02-heterocycloalkyl, -NHC(0)NH2, -NHC(0)NH-alkyl, 

-NHC(0)NH-alkenyl, -NHC(0)NH-alkenyl, -NHC(0)NH-cycloalkyl, -NHC(0)NH-aryl, 

-NHC(0)NH-heteroaryl, -NHC(0)NH-heterocycloalkyl, NHC(S)NH2, -NHC(S)NH-alkyl, 

-NHC(S)NH-alkenyl, -NHC(S)NH- alkynyl, -NHC(S)NH-cycloalkyl, -NHC(S)NH-aryl, 

-NHC(S)NH-heteroaryl,-NHC(S)NH-heterocycloalkyl,-NHC(NH)NH2, 

-NHC(NH)NH-alkyl, -NHC(NH)NH--alkenyl, -NHC(NH)NH-alkenyl, 

-NHC(NH)NH-cycloalkyl, -NHC(NH)NH-aryl, -NHC(NH)NH-heteroaryl, 

-NHC(NH)NH-heterocycloalkyl, -NHC(NH)-alkyl, -NHC(NH)-alkenyl, -NHC(NH)-alkenyl, 

-NHC(NH)-cycloalkyl, -NHC(NH)-aryl, -NHC(NH)-heteroaryl, 

-NHC(NH)-heterocycloalkyl, 

-C(NH)NH-alkyl, -C(NH)NH-alkenyl, -C(NH)NH-alkynyl, -C(NH)NH-cycloalkyl, 

-C(NH)NH-aryl, -C(NH)NH-heteroaryl, -C(NH)NH-heterocycloalkyl, 

-S(0)-alkyl, -S(0)-alkenyl, -S(0)-alkynyl, -S(0)-cycloalkyl, -S(0)-aryl, 

-S(0)-heteroaryl, -S(0)-heterocycloalkyl -S02NH2, -S02NH-alkyl, -S02NH-alkenyl, 

-S02NH-alkynyl, -S02NH-cycloalkyl, -S02NH-aryl, -S02NH-heteroaryl, 

-S02NH-heterocycloalkyl, 

-NHS02-alkyl, -NHS02-alkenyl, -NHS02-alkynyl, -NHS02-cycloalkyl, -NHS02-aryl, 

-NHS02-heteroaryl, -NHS02-heteracycloalkyl, -CH2NH2, -CH2S02CH3, 

-alkyl, -alkenyl, -alkynyl, -aryl, -arylalkyl, -heteroaryl, -heteroarylalkyl, 

-heterocycloalkyl, -cycloalkyl, -carbocyclic, -heterocyclic, polyalkoxyalkyl, polyalkoxy, 
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-methoxymethoxy, -methoxyethoxy, -SH, -S-alkyl, -S-alkenyl, -S-alkynyl, -S-cycloalkyl, 

-S-aryl, -S-heteroaryl, -S-heterocycloalkyl, or methylthiomethyl. 

[0041] In certain embodiments, suitable monovalent substituents on a substitutable 

carbon atom of an "optionally substituted" group are independently halogen; -(CH2)0-4R°; 

-(CH2)CMOR0; -0-(CH2)CMC(0)0R°; -(CH2)0-4CH(OR°)2; -(CH2)0-4SRO; -(CH^Ph, which 

may be substituted with R°; -(CH2)o-40(CH2)o-iPh which may be substituted with R°; 

-CH=CHPh, which may be substituted with R°; -N02; -CN; -N3; -(CH2)04N(R°)2; 

-(CH2)o-4N(R°)C(0)R°; -N(R°)C(S)R°; -(CH2)CMN(R°)C(0)NR02; -N(R°)C(S)NR°2; 

-(CH2)0-4N(RO)C(O)OR°; -N(R°)N(R°)C(0)R°; -N(R°)N(RO)C(0)NR°2; 

-N(R°)N(R°)C(0)0R°; -(CH2)(MC(0)R0; -C(S)R°; -(CH2)0^C(O)OR°; -(CH2)CMC(0)SR°; 

-(CH2)o^C(0)OSiR°3; -(CH2)(M0C(0)R0; -0C(0)(CH2)(MSR-, SC(S)SR°; 

-(CH2)O_4SC(0)R°; -(CH2)O^C(0)NR°2; -C(S)NR°2; -C(S)SR°; -SC(S)SR°, 

-(CH2)O-40C(0)NR°2; -C(0)N(0R°)R°; -C(0)C(0)R°; -C(0)CH2C(0)R°; -C(NOR°)R°; 

-(CH2)CMSSR0; -(CH2)O-4S(0)2R°; -(CH2)CMS(0)20RO; -(CH2)0^OS(O)2RD; -S(0)2NR°2; 

-(CH2)O-4S(0)R°; -N(R°)S(0)2NR°2; -N(R°)S(0)2RO; -N(OR°)R°; -C(NH)NR°2; -P(0)2R°; 

-P(0)R°2; -0P(0)R°2; -0P(0)(0R°)2; -SiR°3; -(C1-4 straight or branched alkylene)0-N(R°)2; 

or -(CM straight or branched alkylene)C(0)0-N(R°)2, wherein each R° may be substituted as 

defined below and is independently hydrogen, C1-6 aliphatic, -CH2Ph, -0(CH2)o-iPh, or a 

5-6-membered saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the definition 

above, two independent occurrences of R°, taken together with their intervening atom(s), 

form a 3-12-membered saturated, partially unsaturated, or aryl mono- or bicyclic ring having 

0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, which may be 

substituted as defined below. 

[0042] Suitable monovalent substituents on R° (or the ring formed by taking two 

independent occurrences of R° together with their intervening atoms), are independently 

halogen, -(CH2)0.2R#, -(haloR*), -(CH2)0-2OH, -(CH2)0-2OR*, -(CH2)0.2CH(OR#)2; 

-0(haloR#), -CN, -N3, -(CH2)0.2C(O)R#, -(CH2)0-2C(O)OH, -(CH2)0-2C(O)OR#, -(CH2)0.2SR*, 

-(CH2)0-2SH, -(CH2)O-2NH2, -(CH2)O.2NHR#, -(CH2)0-2NR'2, -N02, -SiR#3, -OSiR*3, 

-C(0)SR* -(C1-4 straight or branched alkylene)C(0)0R#, or -SSR* wherein each R* is 

unsubstituted or where preceded by "halo" is substituted only with one or more halogens, and 
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is independently selected from CM aliphatic, -CH2Ph, -0(CH2)o-]Ph, or a 5-6-membered 

saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms independently selected 

from nitrogen, oxygen, or sulfur. Suitable divalent substituents on a saturated carbon atom of 
R° include =0 and =S. 

[0043] Suitable divalent substituents on a saturated carbon atom of an "optionally 
substituted" group include the following: =0, =S, =NNR*2, =NNHC(0)R*, =NNHC(0)0R\ 

=NNHS(0)2R\ =NR*, =NOR*, -0(C(R*2))2-30-, or -S(C(R*2))2-3S-, wherein each 

independent occurrence of R* is selected from hydrogen, C1-6 aliphatic which may be 

substituted as defined below, or an unsubstituted 5-6-membered saturated, paitially 

unsaturated, or aryl ring having 0-4 heteroatoms independently selected from nitrogen, 

oxygen, or sulfur. Suitable divalent substituents that are bound to vicinal substitutable 

carbons of an "optionally substituted" group include: -0(CR*2)2-30-, wherein each 

independent occurrence of R* is selected from hydrogen, C1-6 aliphatic which may be 

substituted as defined below, or an unsubstituted 5-6-membered saturated, partially 

unsaturated, or aryl ring having 0-4 heteroatoms independently selected from nitrogen, 

oxygen, or sulfur. 

[0044] Suitable substituents on the aliphatic group of R* include halogen, -R*, -(haloR*), 

-OH, -OR", -O(haloR'), -CN, -C(0)0H, -C(0)0R*, -NH2) -NHR', -NR"2, or -N02, wherein 

each R* is unsubstituted or where preceded by "halo" is substituted only with one or more 

halogens, and is independently CM aliphatic, -CH2Ph, -0(CH2)o-iPh, or a 5-6-membered 

saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms independently selected 

from nitrogen, oxygen, or sulfur. 

[0045] Suitable substituents on a substitutable nitrogen of an "optionally substituted" 

group include -R\ -NRS, -C(0)Rt, -C(0)0Rt, -C(0)C(0)Rt, -C(0)CH2C(0)Rt, -S(0)2Rt, 

-S(0)2NRt2, -C(S)NRf2, -C(NH)NR12, or -N(Rf)S(0)2Rf; wherein each R1 is independently 

hydrogen, C1-6 aliphatic which may be substituted as defined below, unsubstituted -OPh, or 

an unsubstituted 5-6-membered saturated, paitially unsaturated, or aryl ring having 0-4 

heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the 

definition above, two independent occurrences of Rf, taken together with their intei'vening 

atom(s) form an unsubstituted 3-12-membered saturated, paitially unsaturated, or aryl mono-

or bicyclic ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or 

sulfur. 

15 



WO 2012/075383 PCT/US2011/063046 

[0046] Suitable substituents on the aliphatic group of RT are independently halogen, -R#, 

-(haloR*), -OH, -OR*, -0(haloR*), -CN, -C(0)0H, -C(0)0R*, -NH2, -NHR#, -NR*2, or 

-N02, wherein each R* is unsubstituted or where preceded by "halo" is substituted only with 

one or more halogens, and is independently Ci^aliphatic, -CH2Ph, -0(CH2)o-iPh, or a 

5-6-membered saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur. 

[0047] As used herein, the term "suitable amino protecting group," includes those 

described in detail in Protecting Groups in Organic Synthesis, T. W. Greene and P. G. M. 

Wuts, 3rd edition, John Wiley & Sons, 1999. 

[0048] Suitable amino-protecting groups include methyl carbamate, ethyl carbamate, 

9-fluorenylmethyl carbamate (Fmoc), 9-(2-sulfo)fluorenylmethyl carbamate, 

9-(2,7-dibromo)fluorenylmethyl carbamate, 

2,7-di-?-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)]methyl carbamate 

(DBD-Tmoc), 4-methoxyphenacyl carbamate (Phenoc), 2,2,2-trichloroethyl carbamate 

(Troc), 2-trimethylsilylethyl carbamate (Teoc), 2-phenylethyl carbamate (hZ), 

l-(l-adamantyl)-l-methylethyl carbamate (Adpoc), l,l-dimethyl-2-haloethyl carbamate, 

l,l-dimethyl-2,2-dibromoethyl carbamate (DB-r-BOC), l,l-dimethyl-2,2,2-trichloroethyl 

carbamate (TCBOC), l-methyl-l-(4-biphenylyl)ethyl carbamate (Bpoc), 

l-(3,5-di-/-butylphenyl)-l-methylethyl carbamate (/-Bumeoc), 2-(2'- and 4'-pyridyl)ethyl 

carbamate (Pyoc), 2-(/V,/V-dicyclohexylcarboxamido)ethyl carbamate, f-butyl carbamate 

(BOC), 1-adamantyl carbamate (Adoc), vinyl carbamate (Voc), allyl carbamate (Alloc), 

1-isopropylallyl carbamate (Ipaoc), cinnamyl carbamate (Coc), 4-nitrocinnamyl carbamate 

(Noc), 8-quinolyl carbamate, N-hydroxypiperidinyl carbamate, alkyldithio carbamate, benzyl 

carbamate (Cbz), p-methoxybenzyl carbamate (Moz), /;-nitrobenzyl carbamate, 

p-bromobenzyl carbamate, p-chlorobenzyl cai'bamate, 2,4-dichlorobenzyl cai'bamate, 

4-methylsulfinylbenzyl cai'bamate (Msz), 9-anthiylmethyl carbamate, diphenylmethyl 

caibamate, 2-methylthioethyl cai'bamate, 2-methylsulfonylethyl cai'bamate, 

2-(p-toluenesulfonyl)ethyl cai'bamate, [2-(l,3-dithianyl)]methyl carbamate (Dmoc), 

4-methylthiophenyl cai'bamate (Mtpc), 2,4-dimethylthiophenyl cai'bamate (Bmpc), 

2-phosphonioethyl carbamate (Peoc), 2-triphenylphosphonioisopropyl carbamate (Ppoc), 

l,l-dimethyl-2-cyanoethyl carbamate, /?z-chloro-/?-acyloxybenzyl cai'bamate, 

p-(dihydroxyboryl)benzyl carbamate, 5-benzisoxazolylmethyl cai'bamate, 
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2-(trifluoromethyl)-6-chromonylmethyl carbamate (Tcroc), m-nitrophenyl cai'bamate, 

3,5-dimethoxybenzyl carbamate, onitrobenzyl carbamate, 3,4-dimethoxy-6-nitrobenzyl 

cai'bamate, phenyl(onitrophenyl)methyl cai'bamate, phenothiazinyl-(10)-carbonyl derivative, 

N'-/;-toluenesulfonylaminocarbonyl derivative, N'-phenylaminothiocarbonyl derivative, 

/-amyl carbamate, S-benzyl thiocarbamate, p-cyanobenzyl carbamate, cyclobutyl carbamate, 

cyclohexyl carbamate, cyclopentyl cai'bamate, cyclopropylmethyl carbamate, 

p-decyloxybenzyl carbamate, 2,2-dimethoxycarbonylvinyl carbamate, 

o(/V,N-dimethylcarboxamido)benzyl cai'bamate, 

l,l-dimethyl-3-(N,//-dimethylcarboxamido)propyl cai'bamate, 1,1-dimethylpropynyl 

carbamate, di(2-pyridyl)methyl cai'bamate, 2-furanylmethyl carbamate, 2-iodoethyl 

carbamate, isobornyl carbamate, isobutyl carbamate, isonicotinyl carbamate, 

p-(j? '-methoxyphenylazo)benzyl carbamate, 1-methylcyclobutyl carbamate, 

1-methylcyclohexyl carbamate, 1-methyl-l-cyclopropylmethyl cai'bamate, 

1 -methyl-1 -(3,5-dimethoxyphenyl)ethyl carbamate, 1-methyl-1 -(p-phenylazophenyl)ethyl 

carbamate, 1-methyl-l-phenylethyl carbamate, l-methyl-l-(4-pyridyl)ethyl cai'bamate, 

phenyl carbamate, p-(phenylazo)benzyl carbamate, 2,4,6-tri-f-butylphenyl carbamate, 

4-(trimethylammonium)benzyl carbamate, 2,4,6-trimethylbenzyl cai'bamate, formamide, 

acetamide, chloroacetamide, trichloroacetamide, trifluoroacetamide, phenylacetamide, 

3-phenylpropanamide, picolinamide, 3-pyridylcarboxamide, iV-benzoylphenylalanyl 

derivative, benzamide, p-phenylbenzamide, o-nitopheny 1 acetamide, 

o-nitrophenoxyacetamide, acetoacetamide, (N'-dithiobenzyloxycarbonylamino)acetamide, 

3-Qy-hydroxyphenyl)propanamide, 3-(o-nitrophenyl)propanamide, 

2-methyl-2-(onitrophenoxy)propanamide, 2-methyl-2-(o-phenylazophenoxy)propanamide, 

4-chlorobutanamide, 3-methyl-3-nitrobutanamide, o-nitrocinnamide, /V-acetylmethionine 

derivative, o-nitrobenzamide, <?-(benzoyloxymethyl)benzamide, 

4,5-diphenyl-3-oxazolin-2-one, JV-phthalimide, N-dithiasuccinimide (Dts), 

N-2,3-diphenylmaleimide, N-2,5-dimethylpyrrole, 

N-l,l,4,4-tetramethyldisilylazacyclopentane adduct (STABASE), 5-substituted 

l,3-dimethyl-l,3,5-triazacyclohexan-2-one, 5-substituted 

l,3-dibenzyl-l,3,5-triazacyclohexan-2-one, 1-substituted 3,5-dinitro-4-pyridone, 

TV-methylamine, N-allylamine, N-[2-(trimethylsilyl)ethoxy]methylamine (SEM), 

/V-3-acetoxypropylamine, 7V-(1 -isopropyl-4-nitro-2-oxo-3-pyroolin-3-yl)amine, quaternary 
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ammonium salts, /V-benzylamine, /V-di(4-methoxyphenyl)methylamine, 

N-5-dibenzosuberylamine, N-triphenylmethylamine (Tr), 

N-[(4-methoxyphenyl)diphenylmethyl] amine (MMTr), N-9-phenylfluorenylamine (PhF), 

N-2,7-dichloro-9-fluorenylmethyleneamine, N-ferrocenylmethylamino (Fcm), 

/V-2-picolylamino N'-oxide, /V-l,l-dimethylthiomethyleneamine, A^-benzylideneamine, 

N-p-methoxybenzylideneamine, N-diphenylmethyleneamine, 

A^-[(2-pyridyl)mesityl]methyleneamine, A?-(A^',A^'-dimethylaminomethylene)amine, 

N.N'-isopropylidenediamine, N-p-nitrobenzylideneamine, N-salicylideneamine, 

N-5-chlorosalicylideneamine, N-(5-chloro-2-hydroxyphenyl)phenylmethyleneamine, 

N-cyclohexylideneamine, ,/V-(5,5-dimethyl-3-oxo-l-cyclohexenyl)amine, N- borane 

derivative, /V-diphenylborinic acid derivative, /V-[phenyl(pentacarbonylchromium- or 

tungsten)carbonyl]amine, TV-copper chelate, N-zinc chelate, /V-nitroamine, N-nitrosoamine, 

amine N-oxide, diphenylphosphinamide (Dpp), dimethylthiophosphinamide (Mpt), 

diphenylthiophosphinamide (Ppt), dialkyl phosphoramidates, dibenzyl phosphoramidate, 

diphenyl phosphoramidate, benzenesulfenamide, o-nitrobenzenesulfenamide (Nps), 

2,4-dinitrobenzenesulferiamide, pentachlorobenzenesulfenamide, 

2-nitro-4-methoxybenzenesulfenamide, tiiphenylmethylsulfenamide, 

3-nitropyridinesulfenamide (Npys), p-toluenesulfonamide (Ts), benzenesulfonamide, 

2,3,6,-trimethyl-4-methoxybenzenesulfonamide (Mtr), 2,4,6-trimethoxybenzenesulfonamide 

(Mtb), 2,6-dimethyl-4-methoxybenzenesulfonamide (Pme), 

2,3,5,6-tetramethyl-4-methoxybenzenesulfonamide (Mte), 4-methoxybenzenesulfonamide 

(Mbs), 2,4,6-trimethylbenzenesulfonamide (Mts), 

2,6-dimethoxy-4-methylbenzenesulfonamide (iMds), 

2,2,5,7,8-pentamethylchroman-6-sulfonamide (Pmc), methanesulfonamide (Ms), 

P-trimethylsilylethanesulfonamide (SES), 9-anthracenesulfonamide, 

4-(4',8'-dimethoxynaphthylmethyl)benzenesulfonamide (DNMBS), benzylsulfonamide, 

trifluoromethylsulfonamide, and phenacylsulfonamide. 

[0049} As used herein, the term "inhibitor" is defined as a compound that binds to and /or 

inhibits the target bromodomain-containing protein (such as a BET protein, e.g., BRD2, 

BRD3, BRD4, and/or BRDT) with measurable affinity. In certain embodiments, an inhibitor 

has an IC50 and/or binding constant of less about 50 jiM, less than about 1 jaM, less than 

about 500 nM, less than about 100 nM, or less than about 10 nM. 
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[0050] The terms "measurable affinity" and "measurably inhibit," as used herein, means 

a measurable change in activity of at least one bromodomain-containing protein between a 

sample comprising a provided compound, or composition thereof, and at least one histone 

methyltransferase, and an equivalent sample comprising at least one 

bromodomain-containing protein, in the absence of said compound, or composition thereof. 
[0051] The term "subject" as used herein refers to a mammal. A subject therefore refers 

to, for example, dogs, cats, horses, cows, pigs, guinea pigs, and the like. Preferably the 

subject is a human. When the subject is a human, the subject may be either a patient or a 

healthy human. 

[0052] As used herein, the term "pharmaceutically acceptable salt" refers to those salts of 

the compounds formed by the process of the present invention which are, within the scope of 

sound medical judgment, suitable for use in contact with the tissues of humans and lower 

animals without undue toxicity, irritation, allergic response and the like, and are 

commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well 

known in the art. For example, S. M. Berge, et al. describes pharmaceutically acceptable 

salts in detail in J. Pharmaceutical Sciences, 66: 1-19 (1977). The salts can be prepared in 

situ during the final isolation and purification of the compounds of the invention, or 

separately by reacting the free base function with a suitable organic acid. Examples of 

pharmaceutically acceptable salts include, but are not limited to, nontoxic acid addition salts, 

or salts of an amino group formed with inorganic acids such as hydrochloric acid, 

hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid or with organic acids 

such as acetic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by 

using other methods used in the ait such as ion exchange. Other pharmaceutically acceptable 

salts include, but are not limited to, adipate, alginate, ascorbate, aspartate, benzenesulfonate, 

benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate, 

cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate, 

glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, 

hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, 

maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, 

oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, 

pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, /Moluenesulfonate, 

undecanoate, valerate salts, and the like. Representative alkali or alkaline earth metal salts 
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include sodium, lithium, potassium, calcium, or magnesium salts, and the like. Further 

pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium, 

quaternary ammonium, and amine cations formed using counterions such as halide, 

hydroxide, carboxylate, sulfate, phosphate, nitrate, alkyl having from 1 to 6 carbon atoms, 

sulfonate and aryl sulfonate. 

[0053] As used herein, the term "pharmaceutically acceptable ester" refers to esters of the 

compounds formed by the process of the present invention which hydrolyze in vivo and 

include those that break down readily in the human body to leave the parent compound or a 

salt thereof. Suitable ester groups include, for example, those derived from pharmaceutically 

acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic and 

alkanedioic acids, in which each alkyl or alkenyl moiety advantageously has not more than 6 

carbon atoms. Examples of particular esters include, but are not limited to, formates, 

acetates, propionates, butyrates, acrylates and ethylsuccinates. 
[0054] The term "pharmaceutically acceptable prodrugs" as used herein refers to those 

prodrugs of the compounds formed by the process of the present invention which are, within 

the scope of sound medical judgment, suitable for use in contact with the tissues of humans 

and lower animals with undue toxicity, irritation, allergic response, and the like, 

commensurate with a reasonable benefit/risk ratio, and effective for their intended use, as 

well as the zwitterionic forms, where possible, of the compounds of the present invention. 

"Prodrug", as used herein means a compound which is convertible in vivo by metabolic 

means (e.g. by hydrolysis) to afford any compound delineated by the formulae of the instant 

invention. Various forms of prodrugs are known in the art, for example, as discussed in 

Bundgaard, (ed.), Design of Prodrugs, Elsevier (1985); Widder, et al. (ed.), Methods in 

Enzymology, vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al., (ed). "Design and 

Application of Prodrugs, Textbook of Drug Design and Development, Chapter 5, 113-191 

(1991); Bundgaard, et al., Journal of Drug Deliver Reviews, 8:1-38(1992); Bundgaard, J. of 

Pharmaceutical Sciences, 77:285 et seq. (1988); Higuchi and Stella (eds.) Prodrugs as Novel 

Drug Delivery Systems, American Chemical Society (1975); and Bernard Testa & Joachim 

Mayer, "Hydrolysis In Drug And Prodrug Metabolism: Chemistry, Biochemistry And 

Enzymology," John Wiley and Sons, Ltd. (2002). 

[0055] Combinations of substituents and variables envisioned by this invention are only 

those that result in the formation of stable compounds. The term "stable", as used herein, 
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refers to compounds which possess stability sufficient to allow manufacture and which 

maintains the integrity of the compound for a sufficient period of time to be useful for the 

puiposes detailed herein (e.g., therapeutic or prophylactic administration to a subject). 

Description of Exemplary Compounds 

[0056] In one aspect, the invention provides a compound of formula I: 

or a pharmaceutically acceptable salt thereof, wherein: 

XisOorN; 

Y is O or N; wherein at least one of X or Y is O; 
Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl, halo, CN, ORA, NRARB, 

N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C(0)NRARB, N(RA)C(0)0RA, 

N(RA)C(S)NRARB, S(0)qRA, C(0)RA, C(0)0RA, 0C(0)RA, or C(0)NRARB; 

each RA is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; 

each RBis independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1,2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; or 

RA and RB> together with the atoms to which each is attached, can form a 

heterocycloalkyl or a heteroai'yl; each of which is optionally substituted; 

Ring A is cycloalkyl, aryl, heterocycloalkyl, or heteroai'yl; 

(Re), 

RC-L1 

I 
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Rc is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocycloalkyl, or heteroaryl, each optionally 

substituted with 1-5 independently selected R4, and when L is other than a covalent bond, 

Rc is additionally selected from H; 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroai'yl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R")) -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R")) -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)pRx; or 

R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-SOoNCROCR"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R,,)) -C^NNCROCR"), 

-C=NOR, -C(=N(R'))N(R')(R")1 -OC(0)R, -0C(0)N(R')(R"); 
L1 is a covalent bond or an optionally substituted bivalent C1.6 hydrocarbon chain wherein 

one or two methylene units is optionally replaced by -NR'-, -N(R')C(0)-, -C(0)N(R')-, 

-N(R')S02-, -S02N(R')-, -0-, -C(O)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl; 
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each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R groups on the same nitrogen are taken together with their 

intei'vening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R groups on the same nitrogen are taken together with their 

intei'vening atoms to form an optionally substituted heteroaryl or heterocycloalkyl group; 

or 

R' and R", together with the atoms to which each is attached, can form a cycloalkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroai'yl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -NCR^CR"), -CN, -N02, -C(0)R, -C(S)R, 

~C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -

C(S)OR, -S(0)R, -SO.R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), -

N(R')C(S)N(R')(R"), -N(R')S02R, -NCROSO^CROCR"), -N(R')N(R')(R"), -

N(R')C(=N(R/))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); 
each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R/)C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R/))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R/))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); 

n is 0-5; 

each q is independently 0, 1, or 2; and 

p is 1-6. 

[0057] In one embodiment, the invention provides a compound of formula II or formula 

ni: 
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R1N^N 

(R5)n 

RC-*LI 

II III 

or a pharmaceutically acceptable salt thereof, wherein: 

Ri is H, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroai'yl, halo, CN, ORA> NRARB, 

N(RA)S(0)qRARB, N(RA)C(0)RB, N(RA)C(0)NRARB, N(RA)C(0)0RA, 

N(RA)C(S)NRARB, S(0)qRA, C(0)RA, C(0)0RA, 0C(0)RA, or C(0)NRARB; 

each RA is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1,2, or 3 heteroatoms selected 

from 0, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; 

each RB is independently optionally substituted alkyl, optionally substituted alkenyl or 

optionally substituted alkynyl, each containing 0, 1, 2, or 3 heteroatoms selected 

from O, S, or N; optionally substituted aryl; optionally substituted heteroaryl; 

optionally substituted heterocyclic; optionally substituted carbocyclic; or 

hydrogen; or 

RA and RB, together with the atoms to which each is attached, can form a 

heterocycloalkyl or a heteroaryl; each of which is optionally substituted; 

Ring A is a 5-6 membered fused aryl ring; a 5-6 membered fused heteroaryl ring having 1-2 

heteroatoms independently selected from nitrogen, oxygen, or sulfur; an 8-12 membered 

bicyclic aryl ring; or an 8-12 membered bicyclic heteroaryl ring having 1-4 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; 

Rc is alkyl, alkenyl, alkynyl, a 3-7 membered saturated, partially unsaturated or completely 

unsaturated carbocyclic ring; a 3-7 membered aryl ring; an 8-12 membered bicyclic 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring; an 8-12 

membered bicyclic aryl ring; a 3-7 membered saturated, paitially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatoms independently selected 

from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic heteroaryl ring having 
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1-3 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-10 

membered bicyclic saturated, partially unsaturated, or completely unsaturated 

heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; or a 7-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, each optionally substituted 

with 1-5 independently selected R4, and when L is other than a covalent bond, Rc is 

additionally selected from H; 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroai'yl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-COoR, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX; or 

R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or partially unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SRt -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R'>)) -N(R')C(0)R, -N(R')C(0)NCR')(R"), -N(R')C(S)N(R')(R"), -N(R')S02R, 

-NtROSO.NCR^R"), -N(R')N(R')(R"), -NCROC^NCROMR'XR"), -C=NN(R0(R"), 

-C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 

L1 is a covalent bond or an optionally substituted bivalent C1.6 hydrocarbon chain wherein 

one or two methylene units is optionally replaced by -NR'-, -N(R')C(0)-, -C(O)N(R0-, 

-NtROSOz-, -SO2N(R0-, -0-, -C(O)-, -OC(O)-, -C(0)0-, -S-, -SO- or -S02-; 

each R is independently hydrogen, Cj-c, aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 
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membered bicyclic saturated, paitially unsaturated, or completely unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, paitially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclic 

saturated, paitially unsaturated, or completely unsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-SO2R, -S02N(R)2, or two R on the same nitrogen are taken together with their* 

intei'vening atoms to form a 3-7 membered monocyclic saturated, paitially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, paitially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; 
each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intervening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; or 
R' and R", together with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 
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and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-CO2R, -C(0)N(R')(R")! -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R/)C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R/)C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); 
each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R/)C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R/)C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R'XR")> -0C(0)R, 

or -0C(0)N(R')(R"); 

n is 0-5; 
each q is independently 0, 1, or 2; and 

p is 1-6. 
[0058] In certain embodiments, Ring A is benzo or a 5-6 membered fused heteroaryl ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur. 

[0059] In other embodiments, Rc is a 3-7 membered aryl ring; 3-7 membered saturated or 

partially unsaturated carbocyclic ring or a 4-7 membered saturated or partially unsaturated 

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and 

sulfur, wherein Rc is optionally substituted with 1-5 independently selected R4. 

[0060] In various embodiments, R2 is H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, 

-C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX. 
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[0061] In still other embodiments, R3 is H, halogen, optionally substituted alkyl, 

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, 

optionally substituted aralkyl, optionally substituted cycloalkyl, optionally substituted 

heteroaryl, optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, 

-C(S)R, -C02R, -C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX. 

[0062] In certain embodiments, R2 and R3, together with the atoms to which each is 

attached, forms an optionally substituted 3-7 membered saturated or paitially unsaturated 

spiro-fused ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or 

sulfur. 

[0063] In other embodiments, when X is N and Y is O, Ri is H, alkyl, alkenyl, alkynyl, 

aralkyl, aryl, heteroaryl, halo, CN, ORA, NRARB, N(RA)S(0)qRARB, N(RA)C(0)RB, 

N(RA)C(0)NRARB, N(RA)C(0)0RA, N(RA)C(S)NRARB, S(0)qRA» C(0)RA, C(0)0RA, 

0C(0)RA, or C(0)NRARB; with the proviso that Ri is not -OH. 

[0064] In other embodiments, when X is N and Y is O, the compound is not 6-phenyl-

4tf-benzo [c] isoxazolo [4,5-e] azepin-1 -ol. 

[0065] In other embodiments, when X is N and Y is O, Li is a covalent bond arid Rc is 

alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, or heteroaryl, each optionally 

substituted with 1-5 independently selected R4, or aryl substituted with 1-5 independently 

selected R4. 

[0066] Tn other embodiments, when X is N and Y is O, R is aryl substituted with 1-5 

independently selected R4. 

[0067] In another embodiment, Li is a covalent bond and the invention provides a 

compound of formula II-A: 

Rc 

ll-A 

or a pharmaceutically acceptable salt thereof, wherein: 

Ri is H, alkyl, aralkyl, aryl, heteroaryl, halo, ORA, NRARB> S(0)qRA, C(0)RA, C(0)0RA, 

0C(0)RA, orC(0)NRARB; 
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each RA is independently optionally substituted alkyl, containing 0, 1, 2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; 

each RB is independently optionally substituted alkyl, containing 0,1, 2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroai'yl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; 

Ring A is benzo or a 5-6 membered fused heteroaryl ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur, which is optionally substituted; 

Rc is a 3-7 membered saturated, partially unsaturated or completely unsaturated carbocyclic 

ring; a 3-7 membered aryl ring; or a 3-7 membered saturated, paitially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatoms independently selected 

from nitrogen, oxygen, and sulfur, wherein R is optionally substituted with 1-5 
A 

independently selected R ; 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroai'yl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-C02R, C(0)N(R')(R"), -C(0)SR, or -(CH2)pRx; or 

R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or partially unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R>'), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R'XR"), -NCROCtSMR'XR"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C=NN(R'XR"), 
-C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 
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each R is independently hydrogen, Cj-r, aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, paitially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclic saturated, paitially unsaturated, or completely unsaturated carbocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclic 

saturated, paitially unsaturated, or completely unsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-SO2R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, paitially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; or 
R' and R", together with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 
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membered bicyclic saturated, paitially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroai'yl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -SO2R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, or -N02; 

n is 0-5; 

q is 0, 1, or 2; and 

p is 1-6. 

[0068] In other embodiments, Lj is a covalent bond and the invention provides a 

compound of formula III-A: 

Rc 

III-A 

or a pharmaceutically acceptable salt thereof, wherein: 

Ri is H, alkyl, aralkyl, aryl, heteroai'yl, halo, ORA, NRARB, S(0)qRA, C(0)RA, C(0)0RA, 

0C(0)RA, OI-C(0)NRARB; 

each RA is independently optionally substituted alkyl, containing 0, 1, 2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroai'yl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; 
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each RR is independently optionally substituted alkyl, containing 0, 1,2, or 3 

heteroatoms selected from O, S, or N; optionally substituted aryl; optionally 

substituted heteroai'yl; optionally substituted heterocyclic; optionally substituted 

carbocyclic; or hydrogen; or 
RA and RB, together with the atoms to which each is attached, can form a cycloalkyl, a 

heterocycloalkyl, an aryl, or a heteroaryl; each of which is optionally substituted; 

Ring A is benzo or a 5-6 membered fused heteroaryl ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur, which is optionally substituted; 

R is a 3-7 membered saturated, partially unsaturated or completely unsaturated carbocyclic 

ring; a 3-7 membered aryl ring; or a 3-7 membered saturated, partially unsaturated, or 

completely unsaturated heterocyclic ring having 1-2 heteroatoms independently selected 

from nitrogen, oxygen, and sulfur, wherein Rc is optionally substituted with 1-5 

independently selected R4; 

R2 and R3 are each independently H, halogen, optionally substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted cycloalkyl, optionally substituted heteroaryl, 

optionally substituted heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-CO2R, - C(0)N(R')(R"), -C(0)SR, or -(CH2)PRX; or 

R2 and R3 together with the atoms to which each is attached, forms an optionally 

substituted 3-7 membered saturated or partially unsaturated spiro-fused ring having 0-

3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; 

each Rx is independently halogen, optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"); -N(R')C(S)N(R')(R"), -N(R')S02R, 

-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), 

-C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 

each R is independently hydrogen, Ci-6 aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclic saturated, partially unsaturated, or completely unsaturated carbocyclic 
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ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclic 

saturated, partially unsaturated, or completely unsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form a 3-7 membered monocyclic saturated, paitially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, paitially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroai'yl; each of which is optionally 

substituted; 
each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei*vening atoms to form a 3-7 membered monocyclic saturated, paitially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroaryl; each of which is optionally 

substituted; or 

R' and R", together with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 

membered bicyclic saturated, paitially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 
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and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted; 

each R4 is independently optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted cycloalkyl, optionally substituted heteroaryl, or optionally 

substituted heterocycloalkyl, halogen, -OR, -SR, -N(R')(R"), -CN, -N02, -C(0)R, -C(S)R, 

-CO2R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S03R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

or -0C(0)N(R')(R"); 

each R5 is independently -R, halogen, -OR, -SR, -N(R')(R"), -CN, or -N02; 

n is 0-5; 
q is 0, 1, or2; and 

p is 1-6. 
[0069] In certain embodiments, Ring A is a 6-membered fused heteroaryl ring having 1-2 

nitrogen atoms. In a further embodiment, Ring A is pyrido, pyrimidino, pyrazino, or 

pyridazino. 
[0070] In various embodiments, Ring A is a 5-membered fused heteroaryl ring having 1 

heteroatom selected from nitrogen, oxygen, or sulfur. In a further embodiment, Ring A is 

thieno. 

[0071] In other embodiments, Ring A is a 5-membered fused heteroai'yl ring having 2 

heteroatoms independently selected from nitrogen, oxygen, or sulfur. In a further 

embodiment, Ring A is isothiazolo. 

[0072] In another embodiment, Ring A is benzo. 
[0073] In certain embodiments, Rc is phenyl or a 4-7 membered saturated or partially 

unsaturated heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, 

oxygen, and sulfur. In a further embodiment, R is piperidinyl, morpholinyl, or piperazinyl. 

In each of the above embodiments, Rc is optionally substituted with 1-5 independently 

selected R4. 
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[0074] In other embodiments, Ri is halo, alkyl, aralkyl, aryl, or heteroaryl. In a further 

embodiment, Rj is methyl, ethyl, propyl, i-propyl, butyl, s-butyl, t-butyl, pentyl, hexyl, or 

heptyl. 

[0075] In another embodiment, R2 is H, methyl, ethyl, propyl, i-propyl, butyl, s-butyl, 

pentyl, hexyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, - C(0)N(R')(R"), 

-C(0)SR, or -(CH2)PRX. In a further embodiment, R2 is H or -(CH2)PRX. 

[0076] In certain embodiments, Rx is -N(R')(R"), -C(0)R, -C(S)R, -C02R, 

-C(0)N(R')(R"), -C(S)N(R')(R")> -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')S02R, 

-0C(0)R, -0C(0)N(R')(R"), methyl, ethyl, propyl, i-propyl, butyl, s-butyl, pentyl or hexyl. 

[0077] In other embodiments, R3 is H, methyl, ethyl, propyl, i-propyl, butyl, s-butyl, 

pentyl, hexyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, - C(0)N(R')(R"): 

-C(0)SR, or -(CH2)PRX. In a further embodiment, R2 is H or -(CH2)PRX. 

[0078] In certain embodiments, Rx is -N(R')(R"), -C(0)R, -C(S)R, -C02R, 

-C(0)N(R')(R"), -C(S)N(R')(R"), -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')S02R, 

-0C(0)R, -0C(0)N(R')(R"), methyl, ethyl, propyl, i-propyl, butyl, s-butyl, pentyl or hexyl. 

[0079] In certain embodiments, R2 and R3 together with the atoms to which each is 

attached, forms an optionally substituted 3-7 membered saturated or partially unsaturated 

spiro-fused ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or 

sulfur. In a further embodiment, R2 and R3 together with the atoms to which each is attached, 

forms an optionally substituted cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, azetidine, 

oxetane, tetrahydrofuran, or pyrrolidine. 
[0080] In a further embodiment, R2 and R3 are optionally substituted by halogen, alkyl, 

alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heteroaryl, heterocycloalkyl, each of which is 

further optionally substituted; or 
R2 and R3 are optionally substituted by -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, 

-C02R, -C(0)N(R')(R"), -C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), 

-C(S)OR, -S(0)R, -S02R, -S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), 

-N(R')C(S)N(R')(R"), -N(R')S02R, -N(R')S02N(R')(R"), -N(R')N(R')(R"), 

-N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), -C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, 

-0C(0)N(R')(R"), or -(CH2)PRX. 

[0081] In various embodiments, 
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Rx is halogen, optionally substituted alkyl, optionally substituted alkenyl, optionally 

substituted alkynyl, optionally substituted aryl, optionally substituted aralkyl, optionally 

substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted 

heterocycloalkyl, -OR, -SR, -CN, -N(R')(R"), -C(0)R, -C(S)R, -C02R, -C(0)N(R')(R"), 

-C(0)SR, -C(0)C(0)R, -C(0)CH2C(0)R, -C(S)N(R')(R"), -C(S)OR, -S(0)R, -SO2R, 

-S02N(R')(R"), -N(R')C(0)R, -N(R')C(0)N(R')(R"), -N(R')C(S)N(R')(R"), -N(R')S02R, 
-N(R')S02N(R')(R"), -N(R')N(R')(R"), -N(R')C(=N(R'))N(R')(R"), -C=NN(R')(R"), 
-C=NOR, -C(=N(R'))N(R')(R"), -0C(0)R, -0C(0)N(R')(R"); 

each R is independently hydrogen, Ci-6 aliphatic, a 5-6 membered aryl ring, a 3-7 membered 

saturated, partially unsaturated, or completely unsaturated carbocyclic ring, a 7-12 

membered bicyclic saturated, paitially unsaturated, or completely unsaturated cai'bocyclic 

ring, a 3-7 membered monocyclic heteroaryl ring having 1-3 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur, a 3-7 membered saturated, partially 

unsaturated, or completely unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur, a 7-12 membered bicyclic 

saturated, paitially unsaturated, or completely unsaturated heterocyclic ring having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 7-12 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from 

nitrogen, oxygen, and sulfur; each of which is optionally substituted; 

each R' is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form a 3-7 membered monocyclic saturated, partially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, partially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroai'yl; each of which is optionally 

substituted; 

each R" is independently -R, -C(0)R, -C(S)R, -C02R, -C(0)N(R)2, -C(S)N(R)2, -S(0)R, 

-S02R, -S02N(R)2, or two R on the same nitrogen are taken together with their 

intei'vening atoms to form a 3-7 membered monocyclic saturated, paitially unsaturated, 

or completely unsaturated heterocyclic ring having 1-2 heteroatoms independently 
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selected from nitrogen, oxygen, and sulfur; a 7-12 membered bicyclic saturated, paitially 

unsaturated, or completely unsaturated fused heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered monocyclic 

heteroaryl ring; or a 7-12 membered bicyclic heteroai'yl; each of which is optionally 

substituted; or 

R' and R", together with the atoms to which each is attached, can form a 3-7 membered 

monocyclic saturated, partially unsaturated, or completely unsaturated heterocyclic ring 

having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 7-12 

membered bicyclic saturated, paitially unsaturated, or completely unsaturated fused 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur; a 3-7 membered monocyclic heteroaryl ring; or a 7-12 membered bicyclic 

heteroaryl; each of which is optionally substituted. 
r n 

[0082] In each of the embodiments of R set forth below, R is optionally substituted 

with 1-5 independently selected R4. 

[0083] In some embodiments, Rc is phenyl. 

[0084] In some embodiments, Rc is a 3-7 membered saturated or partially unsaturated 

caibocyciic ring. In certain embodiments, Rc is cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, or cycloheptyl. In certain embodiments, Rc is cyclopentenyl, cyclohexenyl, or 

cycloheptenyl. 

[0085] Tn some embodiments, Rc is a 4-7 membered saturated or partially unsaturated 

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, Rc is a 5-6 membered saturated or partially unsaturated 

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, R° is tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, 

tetrahydrothiopyranyl, pyrrolidinyl, pyrrolidonyl, piperidinyl, pyrrolinyl, oxazolidinyl, 

piperazinyl, dioxanyl, dioxolanyl, diazepinyl, oxazepinyl, thiazepinyl, or morpholinyl. 

[0086] In some embodiments, Rc is a 5-6 membered monocyclic heteroaryl ring having 

1-3 heteroatoms independently selected from nitrogen, oxygen, and sulfur. 

[0087] In certain embodiments, Rc is 6-membered heteroaryl ring having 1-3 nitrogen 

atoms. In other embodiments, Rc is a 6-membered heteroaryl ring having 1 nitrogen atom. 

In certain other embodiments, Rc is a 6-membered heteroaryl ring having 2 nitrogen atoms. 

In yet other embodiments, R is a 6-membered heteroaryl ring having 3 nitrogen atoms. 
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[0088] In other embodiments, Rc is a 5-membered heteroaryl ring having 1-3 

heteroatoms independently selected from nitrogen, oxygen, or sulfur. In certain 

embodiments, Rc is a 5-membered heteroai'yl ring having 1 heteroatom independently 

selected from nitrogen, oxygen, or sulfur. In certain embodiments, R is a 5-membered 

heteroaryl ring having 2 heteroatoms independently selected from nitrogen, oxygen, or sulfur. 

In other embodiments, R is a 5-membered heteroaryl ring having 2 heteroatoms 
p 

independently selected from nitrogen and oxygen. In some embodiments, R is a 

5-membered heteroai'yl ring having 2 heteroatoms independently selected from nitrogen and 

sulfur. In other embodiments, R is a 5-membered heteroai'yl ring having 1-3 nitrogen 

atoms. In certain embodiments, Rc is thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, 

triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 

pyridyl, pyridazinyl, pyrimidinyl, orpyrazinyl. 
[0089] In some embodiments, R is a 7-10 membered bicyclic saturated or paitially 

unsaturated heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, 

oxygen, and sulfur, or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms 

independently selected from nitrogen, oxygen, and sulfur. Tn certain embodiments, R is a 

5,5-fused-, 5,6-fused, or 6,6-fused saturated, paitially unsaturated, or aromatic bicyclic ring. 

In some embodiments, Rc is a 5,5-fused, 5,6-fused, or 6,6-fused aromatic bicyclic ring. In 

other embodiments, Rc is a naphthalenyl, indanyl or indenyl group. 
y**« 

[0090] Tn some embodiments, R is a 7-10 membered bicyclic saturated or partially 

unsaturated heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, 

oxygen, and sulfur. In certain embodiments, Rc is a 7-8 membered bicyclic saturated 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, Rc is a 7-8 membered bicyclic paitially unsaturated 

heterocyclic ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, and 

sulfur. In certain embodiments, R is a 9-10 membered bicyclic saturated heterocyclic ring 

having 1-3 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In certain 

embodiments, Rc is a 9-10 membered bicyclic partially unsaturated heterocyclic ring having 

1-3 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In certain 

embodiments, Rc is tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl, or 

quinuclidinyl. In certain embodiments, Rc is indolinyl, 3£Mndolyl, chromanyl, 

phenanthridinyl, 2-azabicyclo[2.2.1]heptanyl, octahydroindolyl, or tetrahydroquinolinyl. 
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[0091] In some embodiments, Rc is a 8-10 membered bicyclic heteroaryl ling having 1-4 

heteroatoms independently selected from nitrogen, oxygen, and sulfur. 

[0092] In some embodiments, Rc is a 5,5-fused, 5,6-fused, or 6,6-fused saturated, 

paitially unsaturated, or aromatic bicyclic ring having 1-4 heteroatoms, independently 

selected from nitrogen, oxygen, or sulfur. In other embodiments, Rc is a 5,5-fused, 5,6-fused, 

or 6,6-fused heteroaryl ring having 1-4 heteroatoms, independently selected from nitrogen, 
p oxygen, or sulfur. In certain embodiments, R is a 5,5-fused, 5,6-fused, or 6,6-fused 

p 
heteroaryl ring having 1-4 nitrogen atoms. In other embodiments, R is a 5,6-fused 

heteroaryl ring having 1-4 nitrogen atoms. In certain embodiments, Rc is pyrrolizinyl, 

indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, imidazopyridinyl, indazolyl, purinyl, 

cinnolinyl, quinazolinyl, phthalazinyl, naphthridinyl, quinoxalinyl, thianaphtheneyl, or 

benzofuranyl. In certain embodiments, Rc is a indolizinyl, purinyl, naphthyridinyl, or 

pteridinyl. 
[0093] In certain embodiments, L\ is a covalent bond and the invention provides a 

,N 

compound of Formula IV: R , wherein: 

Rc is selected from phenyl, cycloalkyl, heteroaryl, saturated heterocyclyl and 

alkyl, wherein any ring portion of R is optionally substituted with 1 to 2 substituents 

independently selected from halo, alkyl, oxo, amino, alkylcarbonylamino, carbamyl, and 

-CN; and 

R' is selected from hydrogen, alkyl and fluoroalkyl. 

[0094] In certain embodiments of Formula IV, Rc is selected from lH-pyrazol-3-yl, 1-

methyl-lH-pyrazol-3-yl, pyrimidin-5-yl, pyridazin-4-yI, 2-aminopyridin-5-yl, pyridin-3-yl, 

pyridin-4-yl, phenyl, 4-fluorophenyl, 4-chlorophenyl, 2-chlorophenyl, 2-methyl-4-

chlorophenyl, 4-cyanophenyl, 4-carbamylphenyl, 3-carbamylphenyl, 4-acetylaminophenyl, 1-

methylpyridin-2(lH)-one-4-yl, l-methylpyridin-2(lH)-one-5-yl, 4-methylpiperazin-l-yl, 

morpholin-4-yl, l-methyl-l,4-diazepan-4-yl, propyl, cyclopropyl, cyclohexyl, and tetrahydro-

2H-pyran-4-yl. 

[0095] In certain embodiments of Formula IV, R' is selected from hydrogen, ethyl, and 2-

fluoroethyl. 
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[0096] In certain embodiments, the invention provides a compound of Formula V: 

substituted with 1 to 2 substituents independently selected from halo, -CN, alkyl, alkoxy, 

haloalkoxy, haloalkyl, and carbamyl; and 

R' is selected from hydrogen, alkyl, and alkoxyalkyl. 

[0097] In some embodiments of Formula V. Rsa is selected from hydrogen, chloro, and 

methoxy. 

[0098] In some embodiments of Formula V, Rjb is selected from hydrogen, chloro, and 

methyl. 
[0099] In some embodiments of Formula V, Rsa and R5b are simultaneously hydrogen 

[00100] In some embodiments of Formula V, Rc is selected from 4-chlorophenyl, 4-

cyanophenyl, 4-fluorophenyl, pyridin-4-yl, 4-trifluoromethylphenyl, 5-chloropyridin-2-yl, 4-

carbamylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 2-methyl-

4-chlorophenyl, and morpholin-4-yl. 
[00101] In some embodiments of Formula V, R' is selected from hydrogen, ethyl, and 2-

methoxyethyl. 
[00102] Exemplary compounds of the invention are set forth in Tables 1-4 below. 

Table 1. Exemplary Compounds 
[00103] Compounds of the invention include the following: 

R5C 

(V), wherein: 

Rsa is selected from hydrogen, halo, and alkoxy; 

R5b is selected from hydrogen, halo, and alkyl; 
p Q R is selected from phenyl, heteroaryl, and saturated heterocyclyl, wherein R is optionally 
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[00105] Table 3. Exemplary Compounds of Formula V: Rsb Rc (V). 

Cmpd 
No. Rsa R5b Rc R' Cmpd 

No. RSa Rsb Rc R' 

128 H Me JO* H 137 H CI Q* H 

129 H Me x? H 138 H CI .JO* H 

130 H Me JO* H 139 H CI J? H 

131 H Me O4, H 140 H CI H 
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Cmpd 
No. R5a Rsb Rc R' Cmpd 

No. R5a R§b Rc R' 
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[00106] Table 4. Additional Exemplary Compounds of the Invention. 
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[00107] In certain embodiments, the present invention provides a method of inhibiting a 

bromodomain-containing protein (such as a BET protein, e.g., BRD2, BRD3, BRD4, and/or 

BRDT) comprising contacting said bromodomain-containing protein with any compound 

depicted in the tables herein, or a pharmaceutically acceptable salt or composition thereof. 

Uses, Formulation and Administration 
Pharmaceutically acceptable compositions 

[00108] According to another embodiment, the present invention provides a method of 

inhibiting a bromodomain-containing protein (such as a BET protein, e.g., BRD2, BRD3, 

BRD4, and/or BRDT) using a composition comprising a compound of the invention or a 

pharmaceutically acceptable derivative thereof and a pharmaceutically acceptable carrier, 

adjuvant, or vehicle. The amount of a compound of the invention in a provided composition 

is such that is effective to measurably inhibit one or more bromodomain-containing proteins 

(such as a BET protein, e.g., BRD2, BRD3, BRD4, and/or BRDT), or a mutant thereof, in a 

biological sample or in a patient. In certain embodiments, the amount of compound in a 

provided composition is such that is effective to measurably inhibit one or more 

bromodomain-containing proteins (such as a BET protein, e.g., BRD2, BRD3, BRD4, and/or 

BRDT), or a mutant thereof, in a biological sample or in a patient. In certain embodiments, a 

provided composition is formulated for administration to a patient in need of such 

composition. In some embodiments, a provided composition is formulated for oral 

administration to a patient. 

[00109] The term "patient," as used herein, means an animal, such as a mammal, such as a 

human. 

[00110] The term "pharmaceutically acceptable carrier, adjuvant, or vehicle" refers to a 

non-toxic carrier, adjuvant, or vehicle that does not destroy the pharmacological activity of 

the compound with which it is formulated. Pharmaceutically acceptable carriers, adjuvants or 

vehicles that may be used in the compositions of this disclosure include, but are not limited 

to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such as human 

serum albumin, buffer substances such as phosphates, glycine, sorbic acid, potassium sorbate, 

partial glyceride mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such 

as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium 

chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, 
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cellulose-based substances, polyethylene glycol, sodium carboxymethylcellulose, 

polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, polyethylene glycol 

and wool fat. 

[00111] A "pharmaceutically acceptable derivative" means any non-toxic salt, ester, salt of 

an ester or other derivative of a compound of this invention that, upon administration to a 

recipient, is capable of providing, either directly or indirectly, a compound of this invention 

or an inhibitory active metabolite or residue thereof. 

[00112] As used herein, the term "inhibitory active metabolite or residue thereof" means 

that a metabolite or residue thereof is also an inhibitor of one or more 

bromodomain-containing proteins (such as a BET protein, e.g., BRD2, BRD3, BRD4, and/or 

BRDT), or a mutant thereof. 

[00113] Compositions described herein may be administered orally, parenterally, by 

inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted reservoir. 

The term "parenteral" as used herein includes subcutaneous, intravenous, intramuscular, 

intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional and 
intracranial injection or infusion techniques. 

[00114] Liquid dosage forms for oral administration include, but are not limited to, 

pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and 

elixirs. In addition to the active compounds, the liquid dosage forms may contain inert 

diluents commonly used in the art such as, for example, water or other solvents, solubilizing 

agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, 

benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, 

oils (in particular, cottonseed, groundnut, com, germ, olive, castor, and sesame oils), 

glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, 

and mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants 

such as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 

perfuming agents. 

[00115] Injectable preparations, for example, sterile injectable aqueous or oleaginous 

suspensions may be formulated according to the known ait using suitable dispersing or 

wetting agents and suspending agents. The sterile injectable preparation may also be a sterile 

injectable solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or 

solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and 
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solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic sodium 

chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or 

suspending medium. For this purpose any bland fixed oil can be employed including 

synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the 

preparation of injectables. 

[00116] Injectable formulations can be sterilized, for example, by filtration through a 

bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid 

compositions which can be dissolved or dispersed in sterile water or other sterile injectable 

medium prior to use. 
[00117] In order to prolong the effect of a provided compound, it is often desirable to slow 

the absoiption of the compound from subcutaneous or intramuscular injection. This may be 

accomplished by the use of a liquid suspension of crystalline or amorphous material with 

poor water solubility. The rate of absorption of the compound then depends upon its rate of 

dissolution that, in turn, may depend upon crystal size and crystalline form. Alternatively, 

delayed absoiption of a parenterally administered compound form is accomplished by 

dissolving or suspending the compound in an oil vehicle. Injectable depot forms are made by 

forming microencapsule matrices of the compound in biodegradable polymers such as 

polylactide-polyglycolide. Depending upon the ratio of compound to polymer and the nature 

of the particular polymer employed, the rate of compound release can be controlled. 

Examples of other biodegradable polymers include poly(orthoesters) and poly(anhydrides). 

Depot injectable formulations are also prepared by entrapping the compound in liposomes or 

microemulsions that are compatible with body tissues. 

[00118] Compositions for rectal or vaginal administration are preferably suppositories 

which can be prepared by mixing the compounds of this invention with suitable non-irritating 

excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which 

are solid at ambient temperature but liquid at body temperature and therefore melt in the 

rectum or vaginal cavity and release the active compound. 

[00119] Solid dosage forms for oral administration include capsules, tablets, pills, 

powders, and granules. In such solid dosage forms, the active compound is mixed with at 

least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or 

dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 

mannitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates, 
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gelatin, polyvinylpyrrolidone, sucrose, and acacia, c) humectants such as glycerol, d) 

disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic 

acid, certain silicates, and sodium carbonate, e) solution retarding agents such as paraffin, f) 

absorption accelerators such as quaternary ammonium compounds, g) wetting agents such as, 

for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and 

bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium stearate, solid 

polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of capsules, 
tablets and pills, the dosage form may also comprise buffering agents. 

[00120] Solid compositions of a similar type may also be employed as fillers in soft and 

hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 

molecular weight polyethylene glycols and the like. The solid dosage forms of tablets, 

dragees, capsules, pills, and granules can be prepared with coatings and shells such as enteric 

coatings and other coatings well known in the pharmaceutical formulating art. They may 

optionally contain opacifying agents and can also be of a composition that they release the 

active ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally, 

in a delayed manner. Examples of embedding compositions that can be used include 

polymeric substances and waxes. Solid compositions of a similar type may also be employed 

as fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar 

as well as high molecular weight polyethylene glycols and the like. 

[00121] Provided compounds can also be in micro-encapsulated form with one or more 

excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and 

granules can be prepared with coatings and shells such as enteric coatings, release controlling 

coatings and other coatings well known in the pharmaceutical formulating art. In such solid 

dosage forms the active compound may be admixed with at least one inert diluent such as 

sucrose, lactose or starch. Such dosage forms may also comprise, as is normal practice, 

additional substances other than inert diluents, e.g., tableting lubricants and other tableting 

aids such a magnesium stearate and microcrystalline cellulose. In the case of capsules, 

tablets and pills, the dosage forms may also comprise buffering agents. They may optionally 

contain opacifying agents and can also be of a composition that they release the active 

ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally, in a 

delayed manner. Examples of embedding compositions that can be used include polymeric 

substances and waxes. 
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[00122] Dosage forms for topical or transdermal administration of a compound of this 

invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, 

inhalants or patches. The active component is admixed under sterile conditions with a 

pharmaceutically acceptable carrier and any needed preservatives or buffers as may be 

required. Ophthalmic formulation, ear drops, and eye drops are also contemplated as being 

within the scope of this invention. Additionally, the present invention contemplates the use 

of transdennal patches, which have the added advantage of providing controlled delivery of a 

compound to the body. Such dosage forms can be made by dissolving or dispensing the 

compound in the proper medium. Absorption enhancers can also be used to increase the flux 

of the compound across the skin. The rate can be controlled by either providing a rate 

controlling membrane or by dispersing the compound in a polymer matrix or gel. 

[00123] Pharmaceutically acceptable compositions provided herein may also be 

administered by nasal aerosol or inhalation. Such compositions are prepared according to 

techniques well-known in the art of pharmaceutical formulation and may be prepared as 

solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption 

promotors to enhance bioavailability, fluorocarbons, and/or other conventional solubilizing or 

dispersing agents. 

[00124] Pharmaceutically acceptable compositions provided herein may be formulated for 

oral administration. Such formulations may be administered with or without food. In some 

embodiments, pharmaceutically acceptable compositions of this disclosure are administered 

without food. In other embodiments, pharmaceutically acceptable compositions of this 

disclosure are administered with food. 

[00125] The amount of provided compounds that may be combined with carrier materials 

to produce a composition in a single dosage form will vary depending upon the patient to be 

treated and the particular mode of administration. Provided compositions may be formulate 

such that a dosage of between 0.01 -100 mg/kg body weight/day of the inhibitor can be 

administered to a patient receiving these compositions. 

[00126] It should also be understood that a specific dosage and treatment regimen for any 

particular patient will depend upon a variety of factors, including age, body weight, general 

health, sex, diet, time of administration, rate of excretion, drug combination, the judgment of 

the treating physician, and the severity of the particular disease being treated. The amount of 
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a provided compound in die composition will also depend upon the particular compound in 

the composition. 

Uses of Compounds and Pharmaceutically Acceptable Compositions 
[00127] Compounds and compositions described herein are generally useful for the 

inhibition of activity of one or more proteins involved in epigenetic regulation. Thus, in 

some embodiments, the present invention provides a method of inhibiting one or more 

proteins involved in epigenetic regulation, such as proteins containing acetyl-lysine 

recognition motifs, also known as bromodomains (e.g., BET proteins, such as BRD2, BRD3, 

BRD4, and/or BRDT), by administering a provided compound or composition. 

[00128] Epigenetics is the study of heritable changes in gene expression caused by 

mechanisms other than changes in the underlying DNA sequence. Molecular mechanisms 

that play a role in epigenetic regulation include DNA methylation and chromatin/histone 

modifications. Chromatin recognition, in particular, is critical in many epigenetic 

phenomena. 

[00129] Chromatin, the organized assemblage of nuclear DNA and histone proteins, is the 

basis for a multitude of vital nuclear processes including regulation of transcription, 

replication, DNA-damage repair and progression through the cell cycle. A number of factors, 

such as chromatin-modifying enzymes, have been identified that play an important role in 

maintaining the dynamic equilibrium of chromatin (Margueron, et al. (2005) Curr. Opm. 

Genet. Dev. 15:163-176). 

[00130] Histones are the chief protein components of chromatin. They act as spools 

around which DNA winds, and they play a role in gene regulation. There are a total of six 

classes of histones (HI, H2A, H2B, H3, H4, and H5) organized into two super classes: core 

histones (H2A, H2B, H3, and H4) and linker histones (HI and H5). The basic unit of 

chromatin is the nucleosome, which consists of about 147 base pairs of DNA wrapped around 

the histone octamer, consisting of two copies each of the core histones H2A, H2B, H3, and 

H4 (Luger, et al. (1997) Nature 389:251-260). 

[00131] Histones, particularly residues of the amino termini of histones H3 and H4 and the 

amino and carboxyl termini of histones H2A, H2B and HI, are susceptible to a variety of 

post-translational modifications including acetylation, methylation, phosphorylation, 

ribosylation sumoylation, ubiquitination, citrullination, deimination, and biotinylation. The 

core of histones H2A and H3 can also be modified. Histone modifications are integral to 
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diverse biological processes such as gene regulation, DNA repair, and chromosome 

condensation. 

[00132] One type of histone modification, lysine acetylation, is recognized by 

bromodomain-containing proteins. Bromodomain-containing proteins are components of 

transcription factor complexes and determinants of epigenetic memory (Dey, et al. (2009) 

Mol. Biol. Cell 20:4899-4909). There are 46 human proteins containing a total of 57 

bromodomains discovered to date. One family of bromodomain-containing proteins, BET 

proteins (BRD2, BRD3, BRD4, and BRDT) have been used to establish proof-of-concept for 

targeting protein-protein interactions of epigenetic "readers," as opposed to 

chromatin-modifying enzymes, or so-called epigenetic "writers" and "erasers" 

(Filippakopoulos, et al. "Selective Inhibition of BET Bromodomains," Nature (published 

online September 24,2010); Nicodeme, et al. "Suppression of Inflammation by a Synthetic 

Histone Mimic," Nature (published online November 10, 2010)). 

[00133] Examples of proteins inhibited by the compounds and compositions described 

herein and against which the methods described herein are useful include 

bromodomain-containing proteins, such as BET proteins, such as BRD2, BRD3, BRD4, 

and/or BRDT, or an isoform or mutant thereof. 

[00134] The activity of a provided compound, or composition thereof, as an inhibitor of a 

bromodomain-containing protein, such as a BET protein, such as BRD2, BRD3, BRD4, 

and/or BRDT, or an isoform or mutant thereof, may be assayed in vitro, in vivo, or in a cell 

line. In vitro assays include assays that determine inhibition of bromodomain-containing 

proteins, such as BET proteins, such as BRD2, BRD3, BRD4, and/or BRDT, or a mutant 

thereof. Alternatively, inhibitor binding may be determined by running a competition 

experiment where a provided compound is incubated with a bromodomain-containing 

protein, such as a BET protein, such as BRD2, BRD3, BRD4, and/or BRDT bound to known 

ligands, labeled or unlabeled. Detailed conditions for assaying a provided compound as an 

inhibitor of a bromodomain-containing protein, such as a BET protein, such as BRD2, BRD3, 

BRD4, and/or BRDT or a mutant thereof, are set forth in the Examples below. 

[00135] The invention provides for a method of treating a subject with a MYC-dependent 

cancer, comprising: identifying a subject in need of treatment; administering to the subject a 

BET inhibitor; determining at least one of MYC mRNA expression, MYC protein expression 

and tumor mass, and wherein following administration, there is a decrease in at least one of 
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myc mRNA expression, MYC protein expression and tumor mass, thereby treating the 

disease. 

[00136] In one embodiment, the identification step comprises determining whether the 

subject has at least one of a MYC translocation, a genetic rearrangement of MYC, MYC 

amplification, MYC over-expression and at least one cellular function that facilitates cellular 

and/or tumor growth and is altered upon reduction of myc mRNA or protein expression. 

[00137] The invention also provides for a method of treating a subject with a 

MYC-dependent cancer, comprising: determining at least one of MYC mRNA expression, 

MYC protein expression and tumor mass; administering to the subject a BET inhibitor; and 

comparing at least one of MYC mRNA expression, MYC protein expression and tumor mass 

in the subject before and after administration of the BET inhibitor. 

[00138] The invention also provides a method of treating a subject with a MYC-dependent 

cancer, comprising: administering to the subject a BET inhibitor that is identified as capable 

of decreasing at least one of myc mRNA expression, MYC protein expression and tumor 

mass; and determining at least one of myc mRNA expression, MYC protein expression and 

tumor mass; wherein following the administration, there is a decrease in at least one of myc 

mRNA expression, MYC protein expression and tumor mass, thereby treating the disease. 

[00139] The invention also provides for a method of treating a subject with a disease, 

comprising: administering a BET inhibitor that is identified as capable of decreasing at least 

one of myc mRNA expression, MYC protein expression and tumor mass, wherein following 

the administration, there is a decrease in at least one of myc mRNA expression, MYC protein 

expression and tumor mass, thereby treating the disease. 

[00140] Acetylated histone recognition and bromodomain-containing proteins (such as 

BET proteins) have been implicated in proliferative disease. BRD4 knockout mice die shortly 

after implantation and are compromised in their ability to maintain an inner cell mass, and 

heterozygotes display pre- and postnatal growth defects associated with reduced proliferation 

rates. BRD4 regulates genes expressed during M/Gl, including growth-associated genes, and 

remains bound to chromatin throughout the cell cycle (Dey, et al. (2009) Mol. Biol Cell 
20:4899-4909). BRD4 also physically associates with Mediator and P-TEFb (CDK9/cyclin 

Tl) to facilitate transcriptional elongation (Yang, et al. (2005) Oncogene 24:1653-1662; 

Yang, et al. (2005) Moi Cell 19:535-545). CDK9 is a validated target in chronic 
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lymphocytic leukemia (CLL), and is linked to c-Myc-dependent transcription (Phelps, et al. 

Blood 113:2637-2645; Rahl, et al. (2010) Cell 141:432-445). 

[00141] BRD4 is translocated to the NUT protein in patients with lethal midline 

carcinoma, an aggressive form of human squamous carcinoma (French, et al. (2001) Am. J. 

Pathol. 159:1987-1992; French, et al. (2003) Cancer Res. 63:304-307). In vitro analysis with 

RNAi supports a causal role for BRD4 in this recurrent t(15;19) chromosomal translocation. 

PhaiTnacologic inhibition of the BRD4 bromodomains results in growth arrest/differentiation 

of BRD4-NUT cell lines in vitro and in vivo (Filippakopoulos, et al. "Selective Inhibition of 

BET Bromodomains," Nature (published online September 24, 2010)). 

[00142] Bromodomain-containing proteins (such as BET proteins) have also been 

implicated in inflammatory diseases. BET proteins (e.g., BRD2, BRD3, BRD4, and BRDT) 

regulate assembly of histone acetylation-dependent chromatin complexes that control 

inflammatory gene expression (Hargreaves, et al. (2009) Cell 138:129-145; LeRoy, et al. 

(2008) Mol Cell 30:51-60; Jang, et al. (2005) Mol. Cell 19:523-534; Yang, et al. (2005) Mol. 
Cell 19:535-545). Key inflammatory genes (secondary response genes) are down-regulated 

upon bromodomain inhibition of the BET subfamily, and non-responsive genes (primary 

response genes) are poised for transcription. BET bromodomain inhibition protects against 

LPS-induced endotoxic shock and bacteria-induced sepsis in vivo (Nicodeme, et al. 

"Suppression of Inflammation by a Synthetic Histone Mimic," Nature (published online 

November 10, 2010)). 

[00143] Bromodomain-containing proteins (such as BET proteins) also play a role in viral 

disease. For example, BRD4 is implicated in human papilloma virus (HPV). In the primary 

phase of HPV infection of basal epithelia, the viral genome is maintained in an 

extra-chromosomal episome. In some strains of HPV, BRD4 binding to the HPV E2 protein 

functions to tether the viral genome to chromosomes. E2 is critical for both the repression of 

E6/E7 and te activation of HPV viral genes. Disruption of BRD4 or the BRD4-E2 interaction 

blocks E2-dependent gene activation. BRD4 also functions to tether other classes of viral 

genomes to host chromatin (e.g., Herpesvirus, Epstein-Barr virus). 

[00144] As used herein, the terms "treatment," "treat," and "treating" refer to reversing, 

alleviating, delaying the onset of, or inhibiting the progress of a disease or disorder, or one or 

more symptoms thereof, as described herein. In some embodiments, treatment may be 

administered after one or more symptoms have developed. In other embodiments, treatment 
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may be administered in the absence of symptoms. For example, treatment may be 

administered to a susceptible individual prior to the onset of symptoms (e.g., in light of a 

history of symptoms and/or in light of genetic or other susceptibility factors). Treatment may 

also be continued after symptoms have resolved, for example to prevent or delay then-

recurrence. 

[00145] In certain embodiments, a provided compound inhibits one or more of BRD2, 

BRD3, BRD4, BRDT, and/or another member of the bromodomain-containing proteins, or a 

mutant thereof. In some embodiments, a provided compound inhibits two or more of BRD2, 

BRD3, BRD4, BRDT, and/or another member of the bromodomain-containing proteins, or a 

mutant thereof. Provided compounds are inhibitors of one of more of the 

bromodomain-containing proteins, such as BRD2, BRD3, BRD4, and/or BRDT and are 

therefore useful for treating one or more disorders associated with activity of one or more of 

the bromodomain-containing proteins, such as BRD2, BRD3, BRD4, and/or BRDT. Thus, in 

certain embodiments, the present invention provides a method for treating an 

bromodomain-containing protein-mediated disorder, such as a BET-mediated, a 

BRD2-mediated, a BRD3-mediated, a BRD4-mediated disorder, and/or a BRDT-mediated 

disorder comprising the step of inhibiting a bromodomain-containing protein, such as a BET 

protein, such as BRD2, BRD3, BRD4, and/or BRDT, or a mutant thereof, by administering to 

a patient in need thereof a provided compound, or a pharmaceutically acceptable composition 

thereof. 

[00146] As used herein, the terms "bromodomain-containing protein-mediated", 

"BET-mediated", "BRD2-mediated", "BRD3-mediated", "BRD4-mediated", and/or 

"BRDT-mediated" disorders or conditions means any disease or other deleterious condition 

in which one or more of the bromodomain-containing proteins, such as BET proteins, such as 

BRD2, BRD3, BRD4 and/or BRDT, or a mutant thereof, are known to play a role. 

Accordingly, another embodiment of the present invention relates to treating or lessening the 

severity of one or more diseases in which one or more of the bromodomain-containing 

proteins, such as BET proteins, such as BRD2, BRD3, BRD4, and/or BRDT, or a mutant 

thereof, are known to play a role. 

[00147] Diseases and conditions treatable according to the methods of this invention 

include, but are not limited to, cancer and other proliferative disorders, inflammatory 

diseases, sepsis, autoimmune disease, and viral infection. Thus one aspect is a method of 
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treating a subject having a disease, disorder, or symptom thereof the method including 

administration of a compound or composition herein to the subject. In one embodiment, a 

human patient is treated with a compound of the invention and a pharmaceutically acceptable 

carrier, adjuvant, or vehicle, wherein said compound is present in an amount to measurably 

inhibit bromodomain-containing protein activity (such as BET protein, e.g., BRD2, BRD3, 
BRD4, and/or BRDT) in the patient. 

[00148] The invention further relates to a method for treating or ameliorating cancer or 

another proliferative disorder by administration of an effective amount of a compound 

according to this invention to a mammal, in particular a human in need of such treatment. In 
some aspects of the invention, the disease to be treated by the methods of the present 
invention is cancer. Examples of cancers treated using the compounds and methods described 

herein include, but are not limited to, adrenal cancer, acinic cell carcinoma, acoustic 

neuroma, acral lentiginous melanoma, acrospiroma, acute eosinophilic leukemia, acute 

erythroid leukemia, acute lymphoblastic leukemia, acute megakaryoblastic leukemia, acute 

monocytic leukemia, acute promyelocytic leukemia, adenocarcinoma, adenoid cystic 

carcinoma, adenoma, adenomatoid odontogenic tumor, adenosquamous carcinoma, adipose 

tissue neoplasm, adrenocortical carcinoma, adult T-cell leukemia/lymphoma, aggressive 

NK-celi leukemia, AIDS-related lymphoma, alveolar rhabdomyosarcoma, alveolar soft part 

sarcoma, ameloblastic fibroma, anaplastic large cell lymphoma, anaplastic thyroid cancer, 

angioimmunoblastic T-cell lymphoma, angiomyolipoma, angiosarcoma, astrocytoma, 

atypical teratoid rhabdoid tumor, B-cell chronic lymphocytic leukemia, B-cell 

prolymphocytic leukemia, B-cell lymphoma, basal cell carcinoma, biliary tract cancer, 

bladder cancer, blastoma, bone cancer, Brenner tumor, Brown tumor, Burkitt's lymphoma, 

breast cancer, brain cancer, carcinoma, carcinoma in situ, carcinosarcoma, cartilage tumor, 

cementoma, myeloid sarcoma, chondroma, chordoma, choriocarcinoma, choroid plexus 

papilloma, clear-cell sarcoma of the kidney, craniopharyngioma, cutaneous T-cell lymphoma, 

cervical cancer, colorectal cancer, Degos disease, desmoplastic small round cell tumor, 

diffuse large B-cell lymphoma, dysembryoplastic neuroepithelial tumor, dysgerminoma, 

embryonal carcinoma, endocrine gland neoplasm, endodermal sinus tumor, 

enteropathy-associated T-cell lymphoma, esophageal cancer, fetus in fetu, fibroma, 

fibrosarcoma, follicular lymphoma, follicular thyroid cancer, ganglioneuroma, 

gastrointestinal cancer, germ cell tumor, gestational choriocarcinoma, giant cell 
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fibroblastoma, giant cell tumor of the bone, glial tumor, glioblastoma multiforme, glioma, 

gliomatosis cerebri, glucagonoma, gonadoblastoma, granulosa cell tumor, gynandroblastoma, 

gallbladder cancer, gastric cancer, hairy cell leukemia, hemangioblastoma, head and neck 

cancer, hemangiopericytoma, hematological malignancy, hepatoblastoma, hepatosplenic 

T-cell lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, invasive lobular 

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

carcinoma, leukemia, leydig cell tumor, liposarcoma, lung cancer, lymphangioma, 

lymphangiosarcoma, lymphoepithelioma, lymphoma, acute lymphocytic leukemia, acute 

myelogenous leukemia, chronic lymphocytic leukemia, liver cancer, small cell lung cancer, 

non-small cell lung cancer, MALT lymphoma, malignant fibrous histiocytoma, malignant 

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

B-cell lymphoma, mast cell leukemia, mediastinal germ cell tumor, medullary carcinoma of 

the breast, medullary thyroid cancer, medulloblastoma, melanoma, meningioma, merkel cell 

cancer, mesothelioma, metastatic urothelial carcinoma, mixed Mullerian tumor, mucinous 

tumor, multiple myeloma, muscle tissue neoplasm, mycosis fungoides, myxoid liposarcoma. 

myxoma, myxosarcoma, nasopharyngeal carcinoma, neurinoma, neuroblastoma, 

neurofibroma, neuroma, nodular melanoma, ocular cancer, oligoastrocytoma, 

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

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

paraganglioma, pinealoblastoma, pineocytoma, pituicytoma, pituitary adenoma, pituitary 

tumor, plasmacytoma, polyembryoma, precursor T-lymphoblastic lymphoma, primary central 

nervous system lymphoma, primary effusion lymphoma, primary peritoneal cancer, prostate 

cancer, pancreatic cancer, pharyngeal cancer, pseudomyxoma peritonei, renal cell carcinoma, 

renal medullary carcinoma, retinoblastoma, rhabdomyoma, rhabdomyosarcoma, Richter's 

transformation, rectal cancer, sarcoma, Schwannomatosis, seminoma, Sertoli cell tumor, sex 

cord-gonadal stromal tumor, signet ring cell carcinoma, skin cancer, small blue round cell 

tumors, small cell carcinoma, soft tissue sarcoma, somatostatinoma, soot wait, spinal tumor, 

splenic marginal zone lymphoma, squamous cell carcinoma, synovial sarcoma, Sezary's 

disease, small intestine cancer, squamous carcinoma, stomach cancer, T-cell lymphoma, 

testicular cancer, thecoma, thyroid cancer, transitional cell carcinoma, throat cancer, urachal 

cancer, urogenital cancer, urothelial carcinoma, uveal melanoma, uterine cancer, verrucous 
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carcinoma, visual pathway glioma, vulvar cancer, vaginal cancer, Waldenstrom's 

macroglobulinemia, Warthin's tumor, and Wilms' tumor. 

[00149] In some embodiments, the present invention provides a method of treating a 

benign proliferative disorder. Such benign proliferative disorders include, but are not limited 

to, benign soft tissue tumors, bone tumors, brain and spinal tumors, eyelid and orbital tumors, 

granuloma, lipoma, meningioma, multiple endocrine neoplasia, nasal polyps, pituitary 

tumors, prolactinoma, pseudotumor cerebri, seborrheic keratoses, stomach polyps, thyroid 

nodules, cystic neoplasms of the pancreas, hemangiomas, vocal cord nodules, polyps, and 

cysts, Castleman disease, chronic pilonidal disease, dermatofibroma, pilar- cyst, pyogenic 

granuloma, and juvenile polyposis syndrome. 

[00150] The invention further relates to a method for treating infectious and noninfectious 

inflammatory events and autoimmune and other inflammatory diseases by administration of 

an effective amount of a provided compound to a mammal, in particular a human in need of 

such treatment. Examples of autoimmune and inflammatory diseases, disorders, and 

syndromes treated using the compounds and methods described herein include inflammatory 

pelvic disease, urethritis, skin sunburn, sinusitis, pneumonitis, encephalitis, meningitis, 

myocarditis, nephritis, osteomyelitis, myositis, hepatitis, gastritis, enteritis, dermatitis, 

gingivitis, appendicitis, pancreatitis, cholecystitis, agammaglobulinemia, psoriasis, allergy, 

Crohn's disease, irritable bowel syndrome, ulcerative colitis, Sjogren's disease, tissue graft 

rejection, hyperacute rejection of transplanted organs, asthma, allergic rhinitis, chronic 

obstructive pulmonary disease (COPD), autoimmune polyglandular disease (also known as 

autoimmune polyglandular syndrome), autoimmune alopecia, pernicious anemia, 

glomerulonephritis, dermatomyositis, multiple sclerosis, scleroderma, vasculitis, autoimmune 

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

disease, Parkinson's disease, Alzheimer's disease, Type I diabetes, septic shock, systemic 

lupus erythematosus (SLE), rheumatoid arthritis, psoriatic arthritis, juvenile arthritis, 

osteoarthritis, chronic idiopathic thrombocytopenic purpura, Waldenstrom 

macroglobulinemia, myasthenia gravis, Hashimoto's thyroiditis, atopic dermatitis, 

degenerative joint disease, vitiligo, autoimmune hypopituitarism, Guillain-Barre syndrome, 

Behcet's disease, scleracierma, mycosis fungoides, acute inflammatory responses (such as 

acute respiratory distress syndrome and ischemia/reperfusion injury), and Graves' disease. 

60 



WO 2012/075383 PCT/US2011/063046 

[00151] In some embodiments, the present invention provides a method of treating 

systemic inflammatory response syndromes such as LPS-induced endotoxic shock and/or 

bacteria-induced sepsis by administration of an effective amount of a provided compound to 

a mammal, in particular a human in need of such treatment. 

[00152] The invention further relates to a method for treating viral infections and diseases 

by administration of an effective amount of a provided compound to a mammal, in particular 

a human in need of such treatment. Examples of viral infections and diseases treated using 

the compounds and methods described herein include episome-based DNA viruses including, 

but not limited to, human papillomavirus, Herpesvirus, Epstein-Barr virus, human 

immunodeficiency virus, hepatis B virus, and hepatitis C vims. 

[00153] The invention further provides a method of treating a subject, such as a human, 

suffering from one of the abovementioned conditions, illnesses, disorders or diseases. The 

method comprises administering a therapeutically effective amount of one or more provided 

compounds, which function by inhibiting a bromodomain and, in general, by modulating 

gene expression, to induce various cellular effects, in particular induction or repression of 

gene expression, arresting cell proliferation, inducing cell differentiation and/or inducing 

apoptosis, to a subject in need of such treatment. 
[00154] The invention further provides a therapeutic method of modulating protein 

methylation, gene expression, cell proliferation, cell differentiation and/or apoptosis in vivo in 

diseases mentioned above, in particular cancer, inflammatory disease, and/or viral disease 

comprising administering to a subject in need of such therapy a pharmacologically active and 

therapeutically effective amount of one or more provided compounds. 

[00155] The invention further provides a method of regulating endogenous or heterologous 

promoter activity by contacting a cell with a provided compound. 

[00156] In certain embodiments, the invention provides a method of treating a disorder (as 

described above) in a subject, comprising administering to the subject identified as in need 

thereof, a compound of the invention. The identification of those patients who are in need of 

treatment for the disorders described above is well within the ability and knowledge of one 

skilled in the art. Certain of the methods for identification of patients which are at risk of 

developing the above disorders which can be treated by the subject method are appreciated in 

the medical arts, such as family history, and the presence of risk factors associated with the 

development of that disease state in the subject patient. A clinician skilled in the art can 
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readily identify such candidate patients, by the use of, for example, clinical tests, physical 

examination and medical/family history. 

[00157] A method of assessing the efficacy of a treatment in a subject includes 

determining the pre-treatment extent of a disorder by methods well known in the art (e.g., 

determining tumor size or screening for tumor markers where the cell proliferative disorder is 

cancer) and then administering a therapeutically effective amount of a compound of the 

invention, to the subject. After an appropriate period of time after the administration of the 

compound (e.g., 1 day, 1 week, 2 weeks, one month, six months), the extent of the disorder is 

determined again. The modulation (e.g., decrease) of the extent or invasiveness of the 

disorder indicates efficacy of the treatment. The extent or invasiveness of the disorder may 

be determined periodically throughout treatment. For example, the extent or invasiveness of 

the disorder may be checked every few hours, days or weeks to assess the further efficacy of 

the treatment. A decrease in extent or invasiveness of the disorder indicates that the 

treatment is efficacious. The method described may be used to screen or select patients that 

may benefit from treatment with a compound of the invention. 

[00158] The invention further relates to the use of provided compounds for the production 

of pharmaceutical compositions which are employed for the treatment and/or prophylaxis 

and/or amelioration of the diseases, disorders, illnesses and/or conditions as mentioned 

herein. 

[00159] The invention further relates to the use of provided compounds for the production 

of pharmaceutical compositions which are employed for the treatment and/or prophylaxis of 

diseases and/or disorders responsive or sensitive to the inhibition of bromodomain-containing 

proteins, particularly those diseases mentioned above, such as e.g. cancer, inflammatory 

disease, viral disease. 

[00160] Another object of the present invention is the use of a compound as described 

herein (e.g., of any formulae herein) in the manufacture of a medicament for use in the 

treatment of a disorder or disease herein. Another object of the present invention is the use of 

a compound as described herein (e.g., of any formulae herein) for use in the treatment of a 

disorder or disease herein. 

[00161] Compounds or compositions described herein may be administered using any 

amount and any route of administration effective for treating or lessening the severity of 

cancer or other proliferative disorder. The exact amount required will vary from subject to 
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subject, depending on the species, age, and general condition of the subject, the severity of 

the infection, the particular agent, its mode of administration, and the like. Provided 

compounds are preferably formulated in unit dosage form for ease of administration and 

uniformity of dosage. The expression "unit dosage form" as used herein refers to a physically 

discrete unit of agent appropriate for the patient to be treated. It will be understood, however, 

that the total daily usage of the compounds and compositions of the present disclosure will be 

decided by the attending physician within the scope of sound medical judgment. The specific 

effective dose level for any particular patient or organism will depend upon a variety of 

factors including the disorder being treated and the severity of the disorder; the activity of the 

specific compound employed; the specific composition employed; the age, body weight, 

general health, sex and diet of the patient; the time of administration, route of administration, 

and rate of excretion of the specific compound employed; the duration of the treatment; drugs 

used in combination or coincidental with the specific compound employed, and like factors 

well known in the medical aits. 

[00162] Pharmaceutically acceptable compositions of this disclosure can be administered 

to humans and other animals orally, rectally, parenterally, intracistemally, intravaginally, 

intraperitoneally, topically (as by powders, ointments, or drops), buccally, as an oral or nasal 

spray, or the like, depending on the severity of the infection being treated. In certain 

embodiments, provided compounds may be administered orally or parenterally at dosage 

levels of about 0.01 mg/kg to about 50 mg/kg and preferably from about 1 mg/kg to about 25 

mg/kg, of subject body weight per day, one or more times a day, to obtain the desired 

therapeutic effect. 

[00163] According to some embodiments, the invention relates to a method of inhibiting 

bromodomain-containing proteins in a biological sample comprising the step of contacting 

said biological sample with a provided compound, or a composition thereof. 

[00164] According to some embodiments, the invention relates to a method of inhibiting a 

bromodomain-containing protein, such as a BET protein, such as BRD2, BRD3, BRD4 

and/or BRDT, or a mutant thereof, activity in a biological sample comprising the step of 

contacting said biological sample with a provided compound, or a composition thereof. 

[00165] The term "biological sample", as used herein, includes, without limitation, cell 

cultures or extracts thereof, biopsied material obtained from a mammal or extracts thereof, 

and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts thereof. 
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[00166] Inhibition of activity of an protein, e.g., a bromodomain-containing protein, such 

as a BET protein, such as BRD2, BRD3, BRD4 and/or BRDT, or a mutant thereof, in a 

biological sample is useful for a variety of purposes that are known to one of skill in the art. 

Examples of such purposes include, but are not limited to, blood transfusion, 

organ-transplantation, biological specimen storage, and biological assays. 

[00167] According to another embodiment, the invention relates to a method of inhibiting 

activity of one or more bromodomain-containing protein, such as a BET protein, such as 

BRD2, BRD3, BRD4, and/or BRDT, or a mutant thereof, in a patient comprising the step of 

administering to said patient a provided compound, or a composition comprising said 

compound. In certain embodiments, the present invention provides a method for treating a 

disorder mediated by one or more bromodomain-containing proteins, such as a BET protein, 

such as BRD2, BRD3, BRD4, and/or BRDT, or a mutant thereof, in a patient in need thereof, 

comprising the step of administering to said patient a provided compound or 
pharmaceutically acceptable composition thereof. Such disorders are described in detail 

herein. 
[00168] Depending upon the particular condition, or disease, to be treated, additional 

therapeutic agents that are normally administered to treat that condition may also be present 

in the compositions of this disclosure or administered separately as a part of a dosage 

regimen. As used herein, additional therapeutic agents that are normally administered to treat 

a particular disease, or condition, are known as "appropriate for the disease, or condition, 

being treated." 

[00169] In some embodiments, the additional therapeutic agent is an epigenetic drug. As 

used herein, the term "epigenetic drug" refers to a therapeutic agent that targets an epigenetic 

regulator. Examples of epigenetic regulators include the histone lysine methyltransferases, 

histone arginine methyl transferases, histone demethylases, histone deacetylases, histone 

acetylases, and DNA methyltransferases. Histone deacetylase inhibitors include, but are not 

limited to, vorinostat. 

[00170] Other therapies, chemotherapeutic agents, or other anti-proliferative agents may 

be combined with a provided compound to treat proliferative diseases and cancer. Examples 

of therapies or anticancer agents that may be used in combination with compounds of formula 

I include surgery, radiotherapy (e.g., gamma-radiation, neutron beam radiotherapy, electron 

beam radiotherapy, proton therapy, brachytherapy, and systemic radioactive isotopes), 
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endocrine therapy, a biologic response modifier (e.g., an interferon, an interleukin, tumor 

necrosis factor (TNF), hyperthermia and cryotherapy, an agent to attenuate any adverse 

effects (e.g., an antiemetic), and any other approved chemotherapeutic drug. 

[00171] A provided compound may also be used to advantage in combination with one or 

more antiproliferative compounds. Such antiproliferative compounds include an aromatase 

inhibitor; an anti-estrogen; an anti-androgen; a gonadorelin agonist; a topoisomerase I 

inhibitor; a topoisomerase II inhibitor; a microtubule active agent; an alkylating agent; a 

retinoid, a carotenoid, or a tocopherol; a cyclooxygenase inhibitor; an MMP inhibitor; an 

mTOR inhibitor; an antimetabolite; a platin compound; a methionine aminopeptidase 

inhibitor; a bisphosphonate; an antiproliferative antibody; a heparanase inhibitor; an inhibitor 

of Ras oncogenic isoforms; a telomerase inhibitor; a proteasome inhibitor; a compound used 

in the treatment of hematologic malignancies; a Flt-3 inhibitor; an Hsp90 inhibitor; a kinesin 

spindle protein inhibitor; a MEK inhibitor; an antitumor antibiotic; a nitrosourea; a compound 

targeting/decreasing protein or lipid kinase activity, a compound targeting/decreasing protein 

or lipid phosphatase activity, or any further anti-angiogenic compound. 

[00172] Exemplary aromatase inhibitors include steroids, such as atamestane, exemestane 

and formestane, and non-steroids, such as aminoglutethimide, rogletimide, 

pyridoglutethimide, trilostane, testolactone, ketoconazole, vorozole, fadrozole, anastrozole 

and letrozole. 

[00173] Exemplary anti-estrogens include tamoxifen, fulvestrant, raloxifene and raloxifene 

hydrochloride. Anti-androgens include, but are not limited to, bicalutamide. Gonadorelin 

agonists include, but are not limited to, abarelix, goserelin and goserelin acetate. 

[00174] Exemplary topoisomerase I inhibitors include topotecan, gimatecan, irinotecan, 

camptothecin and its analogues, 9-nitrocamptothecin and the macromolecular camptothecin 

conjugate PNU-166148. Topoisomerase II inhibitors include, but are not limited to, the 

anthracyclines such as doxorubicin, daunorubicin, epimbicin, idarubicin and nemorubicin, 

the anthraquinones mitoxantrone and losoxantrone, and the podophillotoxins etoposide and 

teniposide. 

[00175] Exemplary microtubule active agents include microtubule stabilizing, microtubule 

destabilizing compounds and microtubulin polymerization inhibitors including, but not 

limited to taxanes, such as paclitaxel and docetaxel; vinca alkaloids, such as vinblastine or 
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vinblastine sulfate, vincristine or vincristine sulfate, and vinorelbine; discodennolides; 

colchicine and epothilones and derivatives thereof. 

[00176] Exemplary alkylating agents include cyclophosphamide, ifosfamide, melphalan or 

nitrosoureas such as carmustine and lomustine. 

[00177] Exemplary cyclooxygenase inhibitors include Cox-2 inhibitors, 5-alkyl substituted 

2-arylaminophenylacetic acid and derivatives, such as celecoxib, rofecoxib, etoricoxib, 

valdecoxib or a 5-alkyl-2- arylaminophenylacetic acid, such as lumiracoxib. 

[00178] Exemplary matrix metalloproteinase inhibitors ("MMP inhibitors") include 

collagen peptidomimetic and non-peptidomimetic inhibitors, tetracycline derivatives, 

batimastat, marimastat, prinomastat, metastat, BMS-279251, BAY 12-9566, TAA211, 

MMI270B, and AAJ996. 

[00179] Exemplary mTOR inhibitors include compounds that inhibit the mammalian 

target of rapamycin (mTOR) and possess antiproliferative activity such as sirolimus, 

everolimus, CCI-779, and ABT578. 

[00180] Exemplary antimetabolites include 5-fluorouracil (5-FU), capecitabine, 

gemcitabine, DNA demethylating compounds, such as 5-azacytidine and decitabine, 

methoti'exate and edatrexate, and folic acid antagonists such as pemetrexed. 
[00181] Exemplary platin compounds include carboplatin, cis-platin, cisplatinum, and 

oxaliplatin. 

[00182] Exemplary methionine aminopeptidase inhibitors include bengamide or a 

derivative thereof and PPI-2458. 
[00183] Exemplary bisphosphonates include etidronic acid, clodronic acid, tiludronic acid, 

pamidronic acid, alendronic acid, ibandronic acid, risedronic acid and zoledronic acid. 

[00184] Exemplary antiproliferative antibodies include trastuzumab, trastuzumab-DMl, 

cetuximab, bevacizumab, rituximab, PR064553, and 2C4. The term "antibody" is meant to 

include intact monoclonal antibodies, polyclonal antibodies, multispecific antibodies formed 

from at least two intact antibodies, and antibody fragments, so long as they exhibit the 

desired biological activity. 

[00185] Exemplary heparanase inhibitors include compounds that target, decrease or 

inhibit heparin sulfate degradation, such as PI-88 and OGT2115. 

[00186] The term "an inhibitor of Ras oncogenic isoforms," such as H-Ras, K-Ras, or 

N-Ras, as used herein refers to a compound which targets, decreases, or inhibits the 
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oncogenic activity of Ras; for example, a famesyl transferase inhibitor such as L-744832, 

DK8G557, tipifamib, and lonafarnib. 

[00187] Exemplary telomerase inhibitors include compounds that target, decrease or 

inhibit the activity of telomerase, such as compounds which inhibit the telomerase receptor, 

such as telomestatin. 

[00188] Exemplary proteasome inhibitors include compounds that target, decrease or 

inhibit the activity of the proteasome including, but not limited to, bortezomib. 

[00189] The phrase "compounds used in the treatment of hematologic malignancies" as 

used herein includes FMS-like tyrosine kinase inhibitors, which are compounds targeting, 

decreasing or inhibiting the activity of FMS-like tyrosine kinase receptors (Flt-3R); 

interferon, 1-p-D-arabinofuransylcytosine (ara-c) and busulfan; and ALK inhibitors, which 

are compounds which target, decrease or inhibit anaplastic lymphoma kinase. 

[00190] Exemplary Flt-3 inhibitors include PKC412, midostaurin, a staurosporine 

derivative, SU11248 and MLN518. 

[00191] Exemplary HSP90 inhibitors include compounds targeting, decreasing or 

inhibiting the intrinsic ATPase activity of HSP90; degrading, targeting, decreasing or 

inhibiting the HSP90 client proteins via the ubiquitin proteosome pathway. Compounds 

targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90 are especially 

compounds, proteins or antibodies which inhibit the ATPase activity of HSP90, such as 

17-allylamino,17-demethoxygeldanamycin (17AAG), a geldanamycin derivative; other 

geldanamycin related compounds; radicicol and HDAC inhibitors. 

[00192] The phrase "a compound targeting/decreasing a protein or lipid kinase activity; or 

a protein or lipid phosphatase activity; or any further anti-angiogenic compound" as used 

herein includes a protein tyrosine kinase and/or serine and/or threonine kinase inhibitor or 

lipid kinase inhibitor, such as a) a compound targeting, decreasing or inhibiting the activity of 

the platelet-derived growth factor-receptors (PDGFR), such as a compound which targets, 

decreases, or inhibits the activity of PDGFR, such as an N-phenyl-2-pyrimidine-amine 

derivatives, such as imatinib, SU101, SU6668 and GFB-111; b) a compound targeting, 

decreasing or inhibiting the activity of the fibroblast growth factor-receptors (FGFR); c) a 

compound targeting, decreasing or inhibiting the activity of the insulin-like growth factor 

receptor I (IGF-IR), such as a compound which targets, decreases, or inhibits the activity of 

IGF-IR; d) a compound targeting, decreasing or inhibiting the activity of the Trk receptor 
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tyrosine kinase family, or ephrin B4 inhibitors; e) a compound targeting, decreasing or 

inhibiting the activity of the Axl receptor tyrosine kinase family; f) a compound targeting, 

decreasing or inhibiting the activity of the Ret receptor tyrosine kinase; g) a compound 

targeting, decreasing or inhibiting the activity of the Kit/SCFR receptor tyrosine kinase, such 

as imatinib; h) a compound targeting, decreasing or inhibiting the activity of the c-Kit 

receptor tyrosine kinases, such as imatinib; i) a compound targeting, decreasing or inhibiting 

the activity of members of the c-Abl family, their gene-fusion products (e.g. Bcr-Abl kinase) 

and mutants, such as an N-phenyl-2-pyrimidine-amine derivative, such as imatinib or 

nilotinib; PD180970; AG957; NSC 680410; PD173955; or dasatinib; j) a compound 
targeting, decreasing or inhibiting the activity of members of the protein kinase C (PKC) and 

Raf family of serine/threonine kinases, members of the MEK, SRC, JAK, FAK, PDK1, 

PKB/Akt, and Ras/MAPK family members, and/or members of the cyclin-dependent kinase 

family (CDK), such as a staurosporine derivative disclosed in US 5,093,330, such as 

midostaurin; examples of further compounds include UCN-01, safingol, BAY 43-9006, 

bryostatin 1, perifosine; ilmofosine; RO 318220 and RO 320432; GO 6976; ISIS 3521; 

LY333531/LY379196; a isochinoline compound; a famesyl transferase inhibitor; PD184352 

or QAN697, or AT7519; k) a compound targeting, decreasing or inhibiting the activity of a 

protein-tyrosine kinase, such as imatinib mesylate or a tyrphostin such as Tyiphostin 

A23/RG-50810; AG 99; Tyrphostin AG 213; Tyrphostin AG 1748; Tyiphostin AG 490; 

Tyiphostin B44; Tyiphostin B44 (+) enantiomer; Tyiphostin AG 555; AG 494; Tyrphostin 

AG 556, AG957 and adaphostin (4-{[(2,5- dihydroxyphenyl)methyl]amino}-benzoic acid 

adamantyl ester; NSC 680410, adaphostin); 1) a compound targeting, decreasing or inhibiting 

the activity of the epidermal growth factor family of receptor tyrosine kinases (EGFR, ErbB2, 

ErbB3, ErbB4 as homo- or heterodimers) and their mutants, such as CP 358774, ZD 1839, 

ZM 105180; trastuzumab, cetuximab, gefitinib, erlotinib, OSI-774, Cl-1033, EKB-569, 

GW-2016, antibodies El.l, E2.4, E2.5, E6.2, E6.4, E2.ll, E6.3 and E7.6.3, and 

7H-pyrrolo-[2,3-d]pyrimidine derivatives; and m) a compound targeting, decreasing or 

inhibiting the activity of the c-Met receptor. 

[00193] Exemplary compounds that target, decrease or inhibit the activity of a protein or 

lipid phosphatase include inhibitors of phosphatase 1, phosphatase 2A, or CDC25, such as 

okadaic acid or a derivative thereof. 
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[00194] Further anti-angiogenic compounds include compounds having another 

mechanism for their activity unrelated to protein or lipid kinase inhibition, e.g. thalidomide 

and TNP-470. 

[00195] Additional exemplary chemotherapeutic compounds, one or more of which may 

be used in combination with provided compounds, include: daunorubicin, adriamycin, Ara-C, 

VP-16, teniposide, mitoxantrone, idarubicin, carboplatinum, PKC412, 6-mercaptopurine 

(6-MP), fludarabine phosphate, octreotide, SOM230, FTY720, 6-thioguanine, cladribine, 

6-mercaptopurine, pentostatin, hydroxyurea, 2-hydroxy-lH-isoindole-l,3-dione derivatives, 

I-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine or a pharmaceutically acceptable salt 

thereof, l-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine succinate, angiostatin, 

endostatin, anthranilic acid amides, ZD4190, ZD6474, SU5416, SU6668, bevacizumab, 

rhuMAb, rhuFab, macugen; FLT-4 inhibitors, FLT-3 inhibitors, VEGFR-2 IgGI antibody, 

RPI4610, bevacizumab, porfimer sodium, anecortave, triamcinolone, hydrocortisone, 

II-a-epihydrocotisol, cortexolone, 17a-hydroxyprogesterone, corticosterone, 

desoxycorticosterone, testosterone, estrone, dexamethasone, fluocinolone, a plant alkaloid, a 

hormonal compound and/or antagonist, a biological response modifier, such as a lymphokine 

or interferon, an antisense oligonucleotide or oligonucleotide derivative, shRNA or siRNA, or 

a miscellaneous compound or compound with other or unknown mechanism of action. 

[00196] For a more comprehensive discussion of updated cancer therapies see, The Merck 
Manual, Seventeenth Ed. 1999, the entire contents of which are hereby incorporated by 

reference. See also the National Cancer Institute (CNI) website (www.nci.nih.gov) and the 

Food and Drug Administration (FDA) website for a list of the FDA approved oncology 

dings. 

[00197] Other examples of agents, one or more of which a provided compound may also 

be combined with include: a treatment for Alzheimer's Disease such as donepezil and 

rivastigmine; a treatment for Parkinson's Disease such as L-DOPA/carbidopa, entacapone, 

ropinirole, pramipexole, bromocriptine, pergolide, trihexyphenidyl, and amantadine; an agent 
for treating multiple sclerosis (MS) such as beta interferon (e.g., Avonex® and Rebif®), 

glatiramer acetate, and mitoxantrone; a treatment for asthma such as albuterol and 

montelukast; an agent for treating schizophrenia such as zyprexa, risperdal, seroquel, and 
haloperidol; an anti-inflammatory agent such as a corticosteroid, a TNF blocker, IL-1 RA, 
azathioprine, cyclophosphamide, and sulfasalazine; an immunomodulatory agent, including 
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immunosuppressive agents, such as cyclosporin, tacrolimus, rapamycin, mycophenolate 

mofetil, an interferon, a corticosteroid, cyclophosphamide, azathioprine, and sulfasalazine; a 

neurotrophic factor such as an acetylcholinesterase inhibitor, an MAO inhibitor, an 

interferon, an anti-convulsant, an ion channel blocker, riluzole, 01* an anti-Parkinson's agent; 

an agent for treating cardiovascular disease such as a beta-blocker, an ACE inhibitor, a 

diuretic, a nitrate, a calcium channel blocker, or a statin; an agent for treating liver disease 

such as a corticosteroid, cholestyramine, an interferon, and an anti-viral agent; an agent for 

treating blood disorders such as a corticosteroid, an anti-leukemic agent, or a growth factor; 

or an agent for treating immunodeficiency disorders such as gamma globulin. 

[00198] The above-mentioned compounds, one or more of which can be used in 

combination with a provided compound, can be prepared and administered as described in the 

ait. 

[00199] Provided compounds can be administered alone or in combination with one or 

more other therapeutic compounds, possible combination therapy taking the form of fixed 

combinations or the administration of a provided compound and one or more other 

therapeutic compounds being staggered or given independently of one another, or the 

combined administration of fixed combinations and one or more other therapeutic 

compounds. Provided compounds can besides or in addition be administered especially for 

tumor therapy in combination with chemotherapy, radiotherapy, immunotherapy, 

phototherapy, surgical intervention, or a combination of these. Long-term therapy is equally 

possible as is adjuvant therapy in the context of other treatment strategies, as described 

above. Other possible treatments are therapy to maintain the patient's status after tumor 

regression, or even chemopreventive therapy, for example in patients at risk. 

[00200] Such additional agents may be administered separately from a composition 

containing a provided compound, as part of a multiple dosage regimen. Alternatively, those 

agents may be part of a single dosage form, mixed together with a provided compound in a 

single composition. If administered as part of a multiple dosage regimen, the two active 

agents may be submitted simultaneously, sequentially or within a period of time from one 

another normally within five hours from one another. 

[00201] Upon improvement of a subject's condition, a maintenance dose of a compound, 

composition or combination of this invention may be administered, if necessary. 

Subsequently, the dosage or frequency of administration, or both, may be reduced, as a 
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function of the symptoms, to a level at which the improved condition is retained when the 

symptoms have been alleviated to the desired level, treatment should cease. The subject may, 

however, require intermittent treatment on a long-term basis upon any recurrence of disease 

symptoms. 

[00202] It will be understood, however, that the total daily usage of the compounds and 

compositions of the present invention will be decided by the attending physician within the 

scope of sound medical judgment. The specific inhibitory dose for any particular patient will 

depend upon a variety of factors including the disorder being treated and the severity of the 

disorder; the activity of the specific compound employed; the specific composition 

employed; the age, body weight, general health, sex and diet of the patient; the time of 

administration, route of administration, and rate of excretion of the specific compound 

employed; the duration of the treatment; dings used in combination or coincidental with the 

specific compound employed; and like factors well known in the medical arts. 

[00203] The total daily inhibitory dose of the compounds of this invention administered to 

a subject in single or in divided doses can be in amounts, for example, from 0.01 to 50 mg/kg 

body weight or more usually from 0.1 to 25 mg/kg body weight. Single dose compositions 

may contain such amounts or submultiples thereof to make up the daily dose. In one 

embodiment, treatment regimens according to the present invention comprise administration 

to a patient in need of such treatment from about 10 mg to about 1000 mg of the compound(s) 

of this invention per day in single or multiple doses. 

[00204] As used herein, the term "combination," "combined," and related terms refers to 

the simultaneous or sequential administration of therapeutic agents in accordance with this 

invention. For example, a provided compound may be administered with another therapeutic 

agent simultaneously or sequentially in separate unit dosage forms or together in a single unit 

dosage form. Accordingly, an embodiment of the invention provides a single unit dosage 

form comprising a provided compound, an additional therapeutic agent, and a 

pharmaceutically acceptable carrier, adjuvant, or vehicle for use in the methods of the 

invention. 

[00205] The amount of both, a provided compound and additional therapeutic agent (in 

those compositions which comprise an additional therapeutic agent as described above) that 

may be combined with the carrier materials to produce a single dosage form will vary 

depending upon the host treated and the particular mode of administration. Preferably, 
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compositions should be formulated such that a dosage of between 0.01 -100 mg/kg body 

weight/day of a provided compound can be administered. 

[00206] In those compositions which comprise an additional therapeutic agent, that 

additional therapeutic agent and the provided compound may act synergistically. Therefore, 

the amount of additional therapeutic agent in such compositions will be less than that 

required in a monotherapy utilizing only that therapeutic agent. In such compositions a 

dosage of between 0.01 - 1,000 Jig/kg body weight/day of the additional therapeutic agent can 

be administered. 

[00207] The amount of additional therapeutic agent present in the compositions of this 

disclosure will be no more than the amount that would normally be administered in a 

composition comprising that therapeutic agent as the only active agent. Preferably the 

amount of additional therapeutic agent in the presently disclosed compositions will range 

from about 50% to 100% of the amount normally present in a composition comprising that 

agent as the only therapeutically active agent. 

[00208] Provided compounds, or pharmaceutical compositions thereof, may also be 

incoiporated into compositions for coating an implantable medical device, such as prostheses, 

artificial valves, vascular grafts, stents and catheters. Vascular stents, for example, have been 

used to overcome restenosis (re-narrowing of the vessel wall after injury). However, patients 

using stents or other implantable devices risk clot formation or platelet activation. These 

unwanted effects may be prevented or mitigated by pre-coating the device with a 

pharmaceutically acceptable composition comprising a provided compound. Implantable 

devices coated with a compound of this invention are another embodiment of the present 

invention. 

[00209] The recitation of a listing of chemical groups in any definition of a variable herein 

includes definitions of that variable as any single group or combination of listed groups. The 

recitation of an embodiment for a variable herein includes that embodiment as any single 

embodiment or in combination with any other embodiments or portions thereof. The 

recitation of an embodiment herein includes that embodiment as any single embodiment or in 

combination with any other embodiments or portions thereof. 

[00210] In another aspect, the invention provides a method of method of synthesizing a 

compound of formula I. Another embodiment is a method of making a compound of any of 

the formulae herein using any one, or combination of, reactions delineated herein. The 
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method can include the use of one or more intermediates or chemical reagents delineated 

herein. 

EXEMPLIFICATION 

[00211] As depicted in the Examples below, in certain exemplary embodiments, 

compounds are prepared according to the following general procedures. It will be 

appreciated that, although the general methods depict the synthesis of certain compounds of 

the present invention, the following general methods, and other methods known to one of 

ordinary skill in the ait, can be applied to all compounds and subclasses and species of each 

of these compounds, as described herein. 

[00212] EXAMPLE 1. Synthesis of (2-bromphenyl)(4-chlorophenyl)methanone: 

Br O | 1 Br OH i.(COCI)2, DMSO Br O 
NEl3 

. To a solution 
of 2-bromobenzaldehyde (3.15 mL, 27.0 mmol) and THF (135 mL) at 0 °C was added 

(4-chlorophenyl)magnesium bromide solution (29.7 mL, 1M in THF, 29.7 mmol). The 

reaction was stiired at 0 °C for 30 min before addition of a saturated solution of ammonium 

chloride. The layers were separated and the aqueous extracted with EtOAc. The combined 

organics were washed with brine, dried over Na2S04, filtered, and concentrated. The crude 
residue was purified via Biotage to afford (2-bromophenyl)(4-chlorophenyl)methanol. To a 

solution of DCM (100 mL) and oxalyl chloride (2.471 mL, 28.2 mmol) at -78 °C was added 

DMSO (3.34 mL, 47.0 mmol) and the reaction stiired at -78 °C for 15 min. After 15 min a 

solution of (2-bromophenyl)(4-chlorophenyl)methanol in DCM (25 mL) was added dropwise 

and stiired for 15 min at -78 °C before addition of Et3N (9.84 mL, 70.6 mmol). The cold bath 

was removed and the reaction was warmed to room temperature. To this solution was added 

water and the layers separated. The aqueous was extracted with DCM and the combined 

organics were dried over Na2S04, filtered, and concentrated. The crude residue was purified 

via Biotage (EtOAc/hex) to afford (2-bromophenyl)(4-chlorophenyl)methanone. LC/MS m/z 

295 [M+H]+. 

[00213] EXAMPLE 2. Synthesis of prop-2-yn-l-yl benzoate 
BzCl, NEt3 

_ _ DMAP _ _ 
H OH H-"*5" OBz. To a solution of prop-2-yn-l-ol (3.63 mL, 62.4 mmol), 

DCM (180 mL), and Et3N (17.40 mL, 125 mmol) at 0 °C were added benzoyl chloride (7.25 
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mL, 62.4 mmol) and DMAP (0.381 g, 3.12 mmol). The reaction was stirred while wanning 

to room temperature overnight. The reaction was diluted with water and the layers separated. 

The aqueous was extracted with DCM and the combined organics were dried over Na^SCU, 

filtered, and concentrated to afford prop-2-yn-l-yl benzoate which was used in subsequent 

reactions without further purification. LC/MS m/z 161 [M+H]+. 

[002X4] EXAMPLE 3. Synthesis of (3-methylisoxazol-5-yl)methyl benzoate 

mmol), prop-2-ynyl benzoate (1 g, 6.24 mmol), and (E)-acetaldehyde oxime (0.571 mL, 9.37 

mmol) at 0 °C was added bleach (23.12 mL, 18.73 mmol). The reaction was stirred overnight 

before the layers were separated and the aqueous extracted with DCM. The combined 

organics were dried over Na2S04, filtered, and concentrated. The crude residue was purified 

via Biotage (EtOAc/hex) to afford (3-methylisoxazol-5-yl)methyl benzoate. LC/MS m/z 218 

[M+Hf. 

[00215] EXAMPLE 4. Synthesis of (4-bromo-3-methylisoxazol-5-yl)methyl benzoate 

(3-methylisoxazol-5-yl)methyl benzoate (907 mg, 4.18 mmol), AcOH (3.5 mL, 61.1 mmol), 

and NBS (892 mg, 5.01 mmol). The reaction was heated to 110 °C overnight. The reaction 

was cooled to room temperature and diluted with water. The aqueous was extracted with 

EtOAc and the combined organics were washed with brine, dried overNa2S04, filtered, and 

concentrated. The crude residue was purified via Biotage (EtOAc/hex) to afford 

(4-bromo-3-methylisoxazol-5-yl)methyl benzoate. LC/MS m/z 296 [M+H]+. 
[00216] EXAMPLE 5. Synthesis of 
(4-(2-(4-chlorobenzoyI)phenyI)-3-methylisoxazol-5-yl)methyl benzoate 

OBZ. To a solution of chloroform, Et3N (0.435 mL, 3.12 
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Br 
•OBz 

XPhos, Pd(OAc)2, NEt3 

•0. 
BH 

OBz 

PdCI2(dppf), K2C03 

Br O 
.OBz 

0 
•01 

CI . To a 

resealable vial was added Pd(OAc)2 (3.87 mg, 0.017 mmol) and X-phos (16.42 mg, 0.034 

mmol) before the vial was sealed and evacuated and purged with N2 (3X). To this vial was 

added (4-bromo-3-methylisoxazol-5-yl)methyl benzoate (102 mg, 0.344 mmol) in dioxane (1 

mL), Et3N (144 pi, 1.033 mmol), and 4,4,5,5-tetramethyl-l,3,2-dioxaborolane solution (517 

[il, 1M in THF, 0.517 mmol). The reaction was stirred overnight at 80 °C, cooled to room 

temperature and filtered. The filtrate was concentrated to afford crude 

(3-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)methyl benzoate. To 

a resealable vial was added K2CO3 (47.5 mg, 0.344 mmol), PdCbfdppfJ-CHiCL Adduct 

(20.06 mg, 0.025 mmol), (2-bromophenyl)(4-chlorophenyl)methanone (72.6 mg, 0.246 

mmol). The vial was sealed and evacuated and purged with N2 (3X) before addition of crude 

(3-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)methyl benzoate (118 

mg, 0.344 mmol) dissolved in dioxane (2 mL). Water (0.5 mL) was then added to this 

solution before the vial was heated to 110 °C overnight. The reaction was cooled to room 

temperature, diluted with EtOAc, filtered, and concentrated. The crude residue was purified 

via Biotage (EtOAc/hex) to afford 

(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)methyl benzoate. LC/MS m/z 432 

[M+Hf. 

[00217] EXAMPLE 6. Synthesis of 
6-(4-chIorophenyl)-l-methyl-4H-benzo[c]isoxazoIo 

[4,5-e]azepine. 

[00218] (4-chlorophenyl)(2-(5-(hydroxymethyl)-3~methylisoxazol'4-yl)phenyl)methanon 

e. To a round bottomed flask was added 
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(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl) 

methyl benzoate (32.7 mg, 0.076 mmol), THF (3 mL), MeOH (3 mL), and water (1.5 mL). 

This solution was cooled to 0 °C before addition of Lithium Hydroxide Monohydrate (9.53 

mg, 0.227 mmol) and the reaction stiired at 0 °C for lh before diluting with water and 

EtOAc. The layers were separated and the aqueous extracted with EtOAc (3X). The 

combined organics were washed with brine, dried over Na^SO.*, filtered, and concentrated to 

afford crude 

(4-chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)phenyl)methanone. 

[00219] (4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxaz,ol-5-yl)methyl methanesulfonate. 
To a round bottomed flask was added crude (4-chlorophenyl)(2-(5-(hydroxymethyl)-
3-methylisoxazol-4-yl)phenyl)methanone (24.9 mg, 0.076 mmol), DCM (2 mL), and Et3N 

(21.18 [i\, 0.152 mmol). This solution was cooled to 0 °C before addition of MsCl (7.10 fjl, 

0.091 mmol) and the reaction stirred at 0 °C for 30 min before diluting with water and 

extracting with DCM. The combined organics were dried over Na2S04, filtered, and 

concentrated to afford crude (4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)methyl 

methanesulfonate. 

[00220] (2-(5-(azidomethyl)'3-methylisoxazol-4-yl)phenyl)(4-chlorophenyl)methanone. 
To a round bottomed flask was added crude 

(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

yl)methyl methanesulfonate (30.8 mg, 0.076 mmol), DMF (2 mL), and sodium azide (4.93 

mg, 0.076 mmol). The reaction was stirred at room temperature for 2 h before diluting with 

water and extracting with EtOAc. The combined organics were washed with brine, dried 

over Na2S04, filtered, and concentrated to afford crude 

(2-(5-(azidomethyl)-3-methylisoxazol-4-yl)phenyl) 
(4-chlorophenyl)methanone. 

[00221] 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine(Compound 
190). To a resealable vial was added crude 

(2-(5-(azidomethyl)-3-methylisoxazol-4-yl)phenyl) 

(4-chlorophenyl)methanone (27 mg, 0.077 mmol) and toluene. The vial was sealed and 

placed under N2 before addition of trimethylphosphine solution (92 jil, 1 M toluene, 0.092 

mmol). The reaction was stirred at room temperature for 2 h before purifying via Biotage (10 

g, EtOAc/hex) to afford 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine. 

76 



WO 2012/075383 PCT/US2011/063046 

]H NMR (400 MHz, Acetone) 8 7.78 - 7.84 (m, IH), 7.65 - 7.74 (m, IH), 7.34 - 7.47 (m, 6H), 

4.62 (br. s, 2H), 2.54 (s, 3H). LC/MS m/z 309 [M+H]+. 

[00222] EXAMPLE 7. Synthesis of 
3-(((4-methoxybenzyl)oxy)methyl)-5-methylisoxazole 

[00223] To a resealable vial were added NaH (193 mg, 60% dispersion in mineral oil, 4.82 

mmol) and THF. The vial was cooled to 0 °C before addition of (4-methoxyphenyl)methanol 

(639 fil, 5.14 mmol) and the reaction stirred at 0 °C for 30 min before addition of 

3-(chloromethyl)-5-methylisoxazole (423 mg, 3.22 mmol) and tetrabutylammonhim iodide 

(119 mg, 0.322 mmol). The reaction was heated to reflux overnight. The vial was cooled to 

room temperature before being diluted with ammonium chloride solution. The aqueous was 

extracted with EtOAc and the combined organics were washed with brine, dried over 

Na2S04, filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 

to afford 3-((4-methoxybenzyloxy)methyl)-5-methylisoxazole. LC/MS m/z 256 [M+Na]+. 

[00224] EXAMPLE 8. Synthesis of 
2-(3-(((4-inethoxybenzyI)oxy)methyl)-5-methylisoxazol-4-yl)benzonitrile 

acetate (112 mg, 1.143 mmol), palladium(II) chloride (0.507 mg, 2.86 fimol), and 

2-bromobenzonitrile (104 mg, 0.572 mmol). The vial was sealed and evacuated and purged 

with N2 (3X) before addition of DMA (4 mL) and 

3-((4-methoxybenzyloxy)methyl)-5-methylisoxazole (200 mg, 0.857 mmol). The vial was 

heated to 130 °C overnight. The reaction was cooled to room temperature and diluted with 

water. The aqueous was extracted with EtOAc and the combined organics were washed with 

brine, dried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford 

2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)benzonitrile. LC/MS m/z 335 

[M+H]+. 

CN . To a resealable vial was added potassium 
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[00225] EXAMPLE 9. Synthesis of 
2-(3-(((4-methoxybenzyl)oxy)methyl)-5-methyIisoxazol-4-yl)benzaldehyde. 

DIBAL-H 
.0 O 

[00226] To a round bottomed flask was added 
2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)benzonitrile (165.3 mg, 0.494 

mmol) and DCM (3 mL). This solution was cooled to 0°C before addition of a solution of 

DIBAL-H (593 \i\, 1M in DCM, 0.593 mmol). The reaction was stiired at 0 °C for lh before 

addition of IN HCl. The layers were separated and the aqueous was extracted with DCM 

(3X). The combined organics were washed with IN HCl and brine before being dried over 

Na2S04, filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 

to afford 2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)benzaldehyde. LC/MS 

m/z 338 [M+H]+. 

[00227] EXAMPLE 10. Synthesis of (4-chlorophenyI)(2-(3-
(((4-methoxybenzyl)oxy)methyI)-5-methylisoxazol-4-yl)phenyI)methanol 

2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazoI-4-yl)benzaldehyde (94 mg, 0.279 

mmol) and THF. The solution was cooled to -78 °C before addition of 

(4-chlorophenyl)magnesium bromide solution (418 jil, 1M in THF, 0.418 mmol) and the 

reaction stirred at -78 °C for 30 min. The solution was quenched via the addition of water 

and warmed to room temperature. The aqueous was extracted with EtOAc (3X) and the 

combined organics were washed with brine, dried over Na2S04, filtered, and concentrated. 

The crude residue was purified via Biotage (EtOAc/hex) to afford 

(4-chlorophenyl)(2-(3-((4-methoxybenzyloxy)methyl)-5-

methylisoxazol-4-yl)phenyl)methanol. LC/MS m/z 450 [M+H]+. 

BrMg 

ci . To a round bottomed flask was added 
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[00228] EXAMPLE 11. Synthesis of 
(4-chlorophenyl)(2-(3-(((4-methoxybenzyI)oxy)methyl)-5-methyIisoxazol-

4-yI)phenyl)methanone 

i. (COCI)2, DMSO 
ii. NEt3 

,0 

CI ci . To a round bottomed flask was added 

DCM (4 mL) and oxalyl chloride (28.0 pi, 0.320 mmol) before the solution was cooled to -78 
°C. To this solution was added DMSO (37.9 |il, 0.533 mmol) and the reaction stirred at -78 

°C for 15 min before addition of (4-chlorophenyl)(2-(3-((4-methoxybenzyloxy)methyl)-5-

methylisoxazol-4-yl)phenyl)methanol (120 mg, 0.267 mmol) dissolved in DCM. The 

solution was stiired for an additional 15 min before addition of Et3N (112 pi, 0.800 mmol) 

and the reaction warmed to room temperature. Water was added and the layers separated. 

The aqueous was extracted with DCM and the combined organics were dried over Na^SO^ 

filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) to afford 

(4-chlorophenyl)(2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)phenyl)methan 

one. LC/MS m/z 448 [M+Hf. 

[00229] EXAMPLE 12. Synthesis of 
(4-chlorophenyl)(2-(3-(hydroxymethyI)-5-methylisoxazol-4-yl)phenyI)methanone 
PM 

(4-chlorophenyl)(2-(3-((4-methoxybenzyloxy)methyl)-5-methylisoxazol-4-yl)phenyl)methan 

one (69 mg, 0.154 mmol), DCM, and water. This solution was cooled to 0 °C before addition 

of DDQ (69.9 mg, 0.308 mmol) and the reaction stiired at 0 °C for 4 h before addition of 

NaHC03 solution. The layers were separated and the aqueous extracted with DCM. The 

combined organics were dried over Na2S04, filtered, and concentrated. The crude residue 

was purified via Biotage (EtOAc/hex) to afford 

o 

ci ci . To a round bottomed flask was added 
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(4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-

yl)phenyl)methanone. LC/MS m/z 328 [M+H]+. 

[00230] EXAMPLE 13. Synthesis of 

6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepine (Compound 191) 

(4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-yl)phenyl)methanone (47.2 mg, 

0.144 mmol), DCM, andEt3N (40.1 pi, 0.288 mmol). The solution was cooled to 0 °C before 

addition of Ms-Cl (13.47 pi, 0.173 mmol). The reaction was stirred at 0 °C for 30 min before 

addition of water. The layers were separated and the aqueous was extracted with DCM. The 

combined organics were dried over Na2S04, filtered, and concentrated to afford crude 

(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)methyl methanesulfonate. To a round 

bottomed flask was added (4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)methyl 

methanesulfonate (58.4 mg, 0.144 mmol), DMF, and sodium azide (28.1 mg, 0.432 mmol). 
The reaction was stirred at room temperature for 2 h before diluting with water and extracting 

the aqueous with EtOAc. The combined organics were washed with brine, dried over 

Na2S04, filtered, and concentrated to afford crude 
(2-(3-(azidomethyl)-5-methylisoxazol-4-yl)phenyl) 

(4-chlorophenyl)methanone. To a round bottomed flask was added 

(2-(3-(azidomethyl)-5-methylisoxazol-4-yl)phenyl)(4-chlorophenyl)methanone (50.8 mg, 

0.144 mmol), toluene (3 mL), and trimethylphosphine solution (216 pi, 1M in toluene, 0.216 

mmol). The reaction was stirred at room temperature over 2 days before purifying via 
Biotage (EtOAc/hex) to afford 

6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepine. LC/MS in/z 309 [M+H]+; 

NMR (400MHz, Acetone) 6 7.70 - 7.76 (m, IH), 7.63 - 7.70 (m, IH), 7.32 - 7.49 (m, 6H), 

5.10 (br. s, IH), 4.10 (br. s, IH), 2.68 (s, 3H). 

[00231] EXAMPLE 14. General Synthetic Approach to Compounds of Formula I, 
Wherein R2 is Hydrogen and R3 is -CH2-C(0)-N(R')(R"). Scheme 1 sets forth a general 

method for making certain compounds of the invention. 

1. MsCI, NEt3 
2. NaN3 
3. PMe3 

CI CI . To a round bottomed flask was added 
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[00232] Scheme 1. 

<R5)n-{^X 

CO2RA 

10 
X= halo; 
R^alkyl 

'0 

Re=-C(0)alkyl 

Pd°, L„, base 
.OH 

N-0 

AS^COJR* 
[AT) 

(Rs)n 12 

i. [Ox] y // X y>N.s'/° 
ii.Ti(0Et)4, H2N'a>t-Bu ak 

t-Bu 
,CO2RA 

(R5)n 

M^COz'Bu 14 R 

RAO2C 

,? 
,0. HN-S. 

I-Bu 
C02'Bu 

N'°s /"* 

RAKC0, 
R*Q2C-\to) 

NH- CI 

(Rs)n 15 

PX5 

HCl, MeOH 

Pd°, L„ 

Rc-M, base 

Amine. A 

C02'BU Y MgBr 
C02'Bu 

i. Acid 

Rc 19 

Rc = Ar, Alkyl. 

ii. Coupling Agent 
Base 
RV^R'1 

H 20 

[00233] 

Heterocydes 

One example of a halo-ester 10 was synthesized as described below. 

"M~Br 
[00234] Methyl 2-bromo-4,5-dimethylthiophene-3-carboxylate. co2Me xo a 

solution of methyl 4,5-dimethylthiophene-3-carboxylate (1.89 g, 11.10 mmol) in DMF (10 

mL) was added N-bromosuccinimide (2.37 g, 13.32 mmol) at room temperature. The reaction 

mixture turned orange over time and was allowed to stir for 2 h, at which time LC-MS 

analysis indicated complete consumption of the methyl 4,5-dimethylthiophene-3-carboxylate. 

To the solution was added MTBE and water. The aqueous layer was extracted with MTBE 

(2x), the combined orange organic layer was washed with 1% sodium thiosulfate, followed 

by water (2x). The organic phase was dried over Na2S04 and concentrated to give yellow oil. 

The crude reaction mixture was purified on Biotage system (isocratic elution 2% EtOAc : 

98% Hexanes) to give the titled compound as a light yellow solid (2.61 g, 10.5 mmol, 94% 

yield). LC/MS m/z 249 [M+H]+. 

[00235] One example of the borolane reagent 11 was synthesized as described below. 
N-0 .OAc 
II rf—' 

[00236] (3-Methylisoxazol-5-yl)m ethyl acetate, . To a suspension of N-

chlorosuccimide (71.5 g, 535 mmol) in CHCI3 (360 mL) and pyridine (1.61 g, 20.3 mmol) 

was added a solution of (£)-acetaldehyde oxime (31.6 g, 535 mmol). After a period of 1 h, 

propargylacetate (35.0 g, 357 mmol) in a minimum of CHCI3 was added to the previous 
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mixture. Triethylamine (114 g, 1124 mmol) was then added dropwise and the reaction 

mixture was cooled in a water bath in order to maintain the internal temperature below the 

boiling point. After a period of 1 h, the reaction mixture was concentrated in vacuo followed 

by the addition of EtOAc. The mixture was filtered on a glass filter and the solid washed with 

EtOAc, the combined filtrates were evaporated. After evaporation, additional EtOAc was 

added and the previous process repeated. The EtOAc was evaporated and the crude product 

was purified on a on Biotage system (isocratic elution 40% EtOAc : 60% Hexanes) and the 

fractions followed by LC/MS to provide the titled compound as a clear oil. LC/MS m/z 156 

[M+H]+. 

[00237] (4-Bromo-3-methylisoxazol-5-yl)methyl acetate. Br . To a solution of (3-

methylisoxazol-5-yl)methyl acetate (0.979 g, 6.31 mmol) in AcOH (10 mL, 175 mmol) was 

added A'-bromosuccinimide (1.30 g, 7.30 mmol) and H2SO4 (0.65 mL, 12.19 mmol). The 

reaction was heated to 110 °C. After 1 h, the reaction mixture was cooled to room 

temperature and carefully poured into a beaker containing ice and saturated NaHC03. The bi-

phasic was vigorously stiired and basic solution (pH ~8-9) was extracted with EtOAc (2x15 

mL). The organic layer was washed with 2% sodium thiosulfate, washed with brine (20 mL), 

dried over Na2S04, and concentrated to give a light yellow oil. The oil was purified on 

Biotage system (isocratic elution 10% EtOAc : 90% Hexanes) to give the titled compound 

(1.30 g, 5.55 mmol, 88% Yield) as a colorless yellow oil. LC/MS m/z 234 [M+H]+. 

[00238] (3-Methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)methyl 

dichlorobis(acetonitrile)palladium(II) (0.551 g, 2.12 mmol) and dicyclohexyl(2',6'-

dimethoxybiphenyl-2-yl)phosphine (3.50 g, 8.53 mmol). To the solids were sequentially 

added a solution of (4-bromo-3-methylisoxazol-5-yl)methyl acetate (24.8 g, 106 mmol) in 

1,4-dioxane (65 mL), Et3N (44.3 mL, 318 mmol), and 4,4,5,5-tetramethyl-l,3,2-

dioxaborolane (24 mL, 160 mmol). The flask was sequentially evacuated and purged under 

N2, and this process was repeated three times. The reaction mixture was heated to 110 °C 

(under a constant stream of N2 (g)) and allowed to stir for ~4 h. LC-MS analysis at this point 

showed complete conversion of the starting bromo-isoxazole. The reaction mixture was 

N„o OAc 

acetate. 
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cooled to room temperature and EtOAc (100 mL) was added. After 15 min of stirring, the 

suspension was filtered over a pad of Celite. The filter cake was washed with EtOAc (3 x 100 

mL), concentrated in vacuo, and the solvent was switched using 1,4-Dioxane (2 x 50 mL). 

The borate ester with used without further purification. 

[00239] Suzuki Couplings to Produce Intermediate 12 (Rs)n : 

[00240] Protocol I: Coupling Under Anhydrous Conditions 
[00241] A solution of the borolane reagent (11; 1.6 equivalents) in 1,4-dioxane (1.6 M) 

was added to Pd2(dba)3 (~2 mol %), anhydrous K3PO4 (tribasic) (2.0 equivalents), and 

dicyclohexyl(2',6'-dimethoxybiphenyl-2-yl)phosphine (~4 mol %) under N2 (g). After stirring 

the suspension for 2 min., a solution of halo-ester (10; 1.0 equivalents) in MeOH (0.3 M) was 
introduced in one portion. The suspension was evacuated and purged with N2 (3x), and 
subsequently heated to 67 °C for 1 h. The reaction mixture was cooled to room temperature 

and filtered through a plug of Celite. The filter cake was washed with MeOH (3x). The 

filtrate was concentrated to give a brown oil. The resultant oil was concentrated from MeOH 

several times (3x) to aid in cleavage of the acetyl ester and produced the alcohol. The crude 

reaction mixture was purified on Biotage system (generally gradient elution 5% EtOAc : 95% 

Hexanes to 30%EtOAc : 70% Hexanes, then isocratic 30% EtOAc : 70% Hexanes) to give 

the titled compound (typically in 80% - 93% yield). 

[00242] Protocol 11: Coupling Under Bi-Phasic Conditions 
[00243] To a round bottomed flask was added PdCl2(dppf)-CH2Cl2 adduct (-5 mol %) and 

potassium carbonate (2 equivalents) before the flask was evacuated and backfilled with N2 

(3x). To this flask was added borolane reagent 11 (such as 3-methyl-4-(4,4,5,5-tetramethyl-

l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)methyl acetate (typically 1.5-2 equivalents) dissolved 

in dioxane (typically ~0.3-0.5 M), the appropriate halo-ester 10 (1 equivalent) and water. 

The solution was heated to reflux until LC-MS analysis indicated complete consumption of 

starting material (typically 2-4 h). The reaction was cooled to room temperature and diluted 

with water and EtOAc. The layers were separated and the aqueous phase was extracted with 

EtOAc. The combined organics were washed with water and brine, before being dried over 

Na2S04, filtered, and concentrated. The crude residue was taken up MeOH (typically ~0.3 M) 

and sodium methoxide was added (0.2 equivalents). The reaction was stirred at room 

N-0 

83 



WO 2012/075383 PCT/US2011/063046 

temperature until LC-MS analysis indicated complete consumption of starting material. The 

reaction was diluted with water and EtOAc. The layers were separated and the aqueous 

phase extracted with EtOAc (3x). The combined organics were washed with brine, dried 

over Na2S04, filtered, and concentrated. The crude residue was purified via Biotage 

(EtOAc/hex) to afford the alcohol (typically 40-80% yield). 

[00244] General Protocol to Produce Intermediate 13. 

[00245] a. Oxidation 
[00246] To a round bottomed flask charged with anhydrous CH2CI2 (typically 0.2 M in 

substrate) was added oxalyl chloride (2 equivalents) and the solution cooled to -78 °C before 

dropwise addition of DMSO (4 equivalents; caution gas evolution). The solution was stirred 

at -78 °C for 15 min before dropwise addition of the alcohol dissolved in a minimal amount 

of CH2C12. This solution was stirred for 15 min at -78 °C before addition of triethylamine (3-

5 equivalents) and the solution warmed to room temperature. The reaction was poured into 
water and the layers separated. The aqueous phase was extracted with CH2CI2 and the 

combined organics were dried over Na2S04, filtered, and concentrated. The crude residue 

was purified via Biotage (EtOAc/Hex) to afford the aldehyde (typically 60-90% yield). 

[00247] b. (S)-tert-Butylsulfinylimine (Intermediate 13) Formation (Rs)n 

[00248] To a round bottomed flask charged with aldehyde, (S)-2-methylpropane-2-

sulfinamide (1.2 equivalents), and CH2C12 (typically ~0.2-0.5 M in substrate) was added 

tetraethoxytitanium (2 equivalents). The solution was stirred overnight at room temperature 

before addition of brine. This slurry was vigorously stiired for 30 min before filtering. The 

filter cake was washed with CH2CI2. The layers were separated and the aqueous phase was 

extracted with CH2CI2. The combined organics were washed with brine, dried over Na2S04, 

filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) to afford 

the sulfinamine (typically 60-90% yield). 

[00250] To a cooled (-8.5 °C) solution of the appropriate (^-/eri-butylsulfinylimine (1 

[00249] General Protocol to Produce Intermediate 15 (Rs)n 
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equivalent) in N-methylpyrrolidinone (0.16 M) was added in a dropwise fashion a 0.5 M 

solution of reagent 14, e.g., 2-tert-butoxy-2-oxoethyl)zinc(II) chloride (2 equivalent) in Et20 

over a period of 10 min. The yellow solution turned clear and colorless. The reaction 

temperature was maintained between -8.5 °C to 5 °C until complete consumption of 

sulfinylimine was observed by LC-MS and TLC. After 4.5 h, saturated aqueous NH4CI and 

MTBE were introduced. The aqueous layer turned thick and "gel-like", at which point 1 N 

HCl was added. The aqueous layer was extracted with MTBE (2x). The combined organic 

layers were washed with saturated NaHCO?, dried over Na2S04, and concentrated in vacuo. 
The mixture was purified on Biotage system (typically gradient elution 17% MTBE : 83% 

Hexanes to 70% MTBE : 30% Hexanes) to give the desired (S, S)-diastereomer (typically in 

60% - 69% yield). Partial separation of diastereomers was achieved during purification and 

successive chromatographic runs were performed to maximize yield of major pure 

diastereomer. The undesired (S, i?)-diastereomer was obtained is typically obtained in 10% 

yield. 

[00251] General Protocol to Produce Intermediate 16 (Rs)n 

[00252] To a solution of methyl N-te/t-butylsulfinyl amines (1 equivalent) in MeOH 

(-0.16 M) was added a solution of 4 M HCl (1.6 equivalent) in 1,4-dioxane. LC-MS analysis 

after 15 min indicated complete consumption of the starting material. The solvent was 

evaporated and the excess HCl was azeotropically removed using heptane (2x), followed by 

THF to give the appropriate chiral ammonium chloride (99% yield) as a white foam that was 

used without further purification. 

[00254] To a cooled solution (-20 °C) of the appropriate chiral ammonium salt (1 

equivalent) in THF (0.4 M) was introduced a solution of 2.9 M isopropylmagnesium bromide 

(4.22 equivalent) in 2-methyl-tetrahydrofuran. After complete addition of the base, LC-MS 

analysis indicated complete consumption of the ammonium salt. To the reaction mixture was 

added 1 N HCl and EtOAc. The aqueous layer (the pH ~1) was extracted with EtOAc (3x), 
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washed with saturated NaHC03, dried over Na2S04, and concentrated to give a red oil. The 

crude product was purified on Biotage system (generally gradient elution 7% EtOAc : 93% 

Hexanes to 60% EtOAc : 40% Hexanes) to give the appropriate lactam as an orange foam 
(typically 74 % yield). 

[00256] To a solution of lactam (1 equivalent) in CH2CI2 (typically -0.1 M in substrate 

concentration) at room temperature was added PCI5 (1.6 equivalent). The homogeneous 

reaction mixture was allowed to stir for 1.5 h, at which point LC-MS analysis indicated 

complete consumption of SM. The reaction was quenched by the addition of 2 M Na2C03 

and the aqueous layer was extracted with EtOAc (3x). The combined organic extracts were 

washed with water, dried over Na2S04) and concentrated to give a brown oil. The crude 

chloro-imine was purified on Biotage system using gradient elution (generally 5% EtOAc : 

95% Hexanes to 20% EtOAc : 80% Hexanes) to give the titled compound as an white foam 

(typically 50-70 % yield). 

[00258] a. Suzuki Reactions on Chloro-Imines (Step H). To a solution of chloro-imine 

18 (1 equivalent) in toluene (-0.2 M in substrate) was added the desired boronic acid or 

boronic ester (1.2-2 equivalent) and Pd(PPh3)4 (-5 mol %). The reaction was evacuated and 

purged with N2 (g) (3x), followed by addition of aqueous solution of Na2C03 (2 equivalent). 
The heterogeneous reaction mixture was heated to 82 °C for 0.5 - 1 h. After complete 

consumption of chloro-imine as detected by LC-MS or TLC, the reaction mixture was cooled 

to ambient temperatures. The organic layer was removed and the aqueous layer was extracted 

with EtOAc (3x), the combined organic extracts were washed with water, brine, and 

concentrated in vacuo. The crude couple product was purified on Biotage system. 

[00259] b. Stille Reactions on Chloro-Imines (Step I). To a solution of chloro-imine 18 

(1 equivalent) in toluene (-0.1 M in substrate) was added the desired tributyl aryl stannane 

(1.7-2 equivalent) and Pd(PPh3)4 (-5 mol %). The reaction was evacuated and purged with N2 

(g) (3x) and heated to 82 °C for 40h. After cooling to room temperature, the organic layer 

[00255] General Protocol to Produce Intermediate 18 ci 

[00257] Chloro-imine Couplings to Produce Intermediate 19 Rc 
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was removed and the aqueous layer was extracted with EtOAc (3x), the combined organic 

extracts were washed with water, brine, and concentrated in vacuo. The crude coupled 

product was purified on a Biotage system. 

[00260] c. Negishi Reactions on Chloro-Imines (Step J). To a solution of chloro-imine 

18 (1 equivalent) in toluene (~0.1 M in substrate) was added the desired dialkyl zinc reagent 

(1.5 equivalent) and PdCl2(dppf)-CH2Cl2 adduct (~5 mol %). The reaction was evacuated and 

purged with N2 (g) (3x) and heated to 50 °C for lh. After cooling to room temperature, the 

organic layer was removed and the aqueous layer was extracted with EtOAc (3x), the 

combined organic extracts were washed with water, brine, and concentrated in vacuo. The 

crude coupled product was purified on a Biotage system. 

[00261] d. Nucleophilic Additions on Chloro-Imines (Step K). Chloro-imine (1 

equivalent) was dissolved in neat amine in a microwave vial and heated by 300 W microwave 

at 160 °C for 2 h. Excess amine was evaporated under reduced pressure and the crude 

mixture purified on a Biotage system. 

[00262] General Procedure for Production of a Compound of Formula I (Step L 

(typically 0.5 - 0.1 M in substrate) was added TFA (40 - 60 equivalent). The reaction mixture 
was heated to 36 °C until LC-MS analysis indicated complete consumption of ester and 
formation of desired acid. The yellow reaction mixture is cooled to ambient temperatures, 

concentrated in vacuo, and excess TFA is azeotropically removed using toluene (2x), 

followed by CHCI3 (2x). The crude carboxylic acid is dried and used without further 

purification. 
[00263] To a cooled (0 °C) solution of crude carboxylic acid (1 equivalent) in DMF 

(typically 0.5 - 0.1 M in substrate concentration) was sequentially added base (10 equivalent), 

desired amine 20 (8 equivalent), and coupling reagent (typically HATU or COMU, 1.5 

equivalent). After complete addition of reagents the reaction mixture was wanned to room 

temperature and allowed to stir until complete consumption of carboxylic acid was detected 

by LC-MS. The reaction mixture was diluted with EtOAc and water. The organic layer was 

removed and the aqueous layer was extracted with EtOAc (3x), the combined organic 

extracts were washed with water, brine, and concentrated in vacuo. The crude couple product 

. To a solution of imino tert-butyl ester 19 (1 equivalent) in CHCI3 
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was purified on Biotage system. 

[00264] 2-((6S)-4-benzyl-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-
yl)acetamide (Compound 127). Compound 127 was also synthesized according to Scheme 1, 

above, using benzylzinc(H) bromide in a Negishi reaction (Step J) to convert the chloroimine 

18 to the con-esponding benzylimine intermediate and then to the title product using Step L. 

[00265] The compounds in Table 5 were made using the general protocol described above. 

[00266] Table 5. 

Compound 
No. Physical Data 

General 
Protocol for 

final two 
steps 

(Scheme 1)* 

100 

LRMS m/z 356 [M+H]+ ; NMR (400 MHz, DMSO-d6) 8 
13.08 - 12.94 (m, IH), 7.71 - 7. 53 (m, 2H), 7.49 - 7.31 (m, 
IH), 7.02 - 6.86 (m, IH), 4.09 (s, IH), 3.24 - 2.99 (m, 2H), 
2.46 - 2.34 (m, 6H), 1.87 (s, 3H) 

H, L 

101 

LRMS m/z 370 [M+Hf; *H NMR (400 MHz, DMSO-d6) 8 
7.69 - 7.64 (m, 1H), 7.63 - 7. 57 (m, IH), 7.40 - 7.34 (m, IH), 
7.00 - 6.90 (m, IH), 4.12 - 4.02 (m, 1H), 3.78 (s, 3H), 3.2-
3.01 (m, 2H), 2.43 (s, 3H), 2.41 (s, 3H), 1.91 (d, J = 0.69 Hz, 
3H) 

H, L 

102 

LRMS m/z 382 [M+H]+; ]H NMR (400 MHz, Acetone-d6) 5 
7.88 (s, IH), 7.45 (dd, J = 2.2, 8.6 Hz, IH), 7.22 - 7.06 (m, 
IH), 6.50 (d, J = 8.5 Hz, 1H), 6.41 - 6. 29 (m, IH), 5.81 (br. s, 
2H), 4.25 (t, J = 1.2 Hz, IH), 3.27 (d, J = 7.0 Hz, 2H), 2.49 (s, 
6H), 1.81 (s, 3H) 

H, L 

103 

LRMS m/z 401 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 
8.52 (d, J = 2.5 Hz, IH), 8.05 (d, /= 2.5 Hz, IH), 7.81 (d, J = 
8.47 Hz, IH), 7.72 - 7.60 (m, IH), 7.09 - 6.93 (m, IH), 4.35 -
4.17 (m, IH), 3.26 - 3.11 (m, 2H), 2.44 (s, 3H), 2.38 (s, 3H), 
1.54 (s, 3H) 

I,L 

104 

LRMS m/z 368 [M+H]+; *H NMR (400 MHz, DMSO-de) 8 
9.27 (s, IH), 9.16 - 9.08 (m, IH), 7.76 - 7.60 (m, IH), 7.46 -
7.36 (m, IH), 7.13 - 6.98 (m, IH), 4.37 - 4.19 (m, IH), 3.29 -
3.13 (m, 2H), 2.45 (s, 3H), 2.43 (s, 3H), 1.63 (s, 3H) 

H, L 

105 

LRMS m/z 368 [M+H]+; 'H NMR (400 MHz, Acetone-d6) 8 
9.16 (s, IH), 8.69 (s, 2H), 7.17 (br. s, IH), 6.41 (br. s, IH), 
4.40 (br. s, IH), 3.37 (d, 7= 5.9 Hz, 2H), 2.48 (s, 6H), 1.75 (d, 
7 = 0.88 Hz, 3H) 

H, L 
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Compound 
No. Physical Data 

General 
Protocol for 

final two 
steps 

(Scheme 1)* 

106 

LRMS m/z 367 [M+H]*; lU NMR (400 MHz, Acetone-d6) 5 
8.60 (dd, J = 1.76,4.7 Hz, IH), 8.53 (d,/ = 2.3Hz, 1H),7.70 
(td, J= 1.9, 7.9 Hz, IH), 7.36 (ddd, /= 0.73, 4.9, 7.8 Hz, IH), 
7.16 (br. s, IH), 6.39 (br. s, IH), 4.37 (br. s, IH), 3.35 (d, / = 
7.0 Hz, 2H), 2.48 (s, 3H), 2.46 (d, J = 0.59 Hz, 3H), 1.69 (s, 
3H) 

H, L 

107 

LRMS m/z 367 [M+H]+; *H NMR (400 MHz, Acetone-d6) 8 
8.62 - 8.54 (m, 2H), 7.31 - 7.25 (m, 2H), 7.16 (br. s, IH), 6.40 
(br. s, IH), 4.40 (br. s, IH), 3.35 (d, J = 6.1 Hz, 2H), 2.47 (s, 
3H), 2.45 (d, / = 0.88 Hz, 3H), 1.70 (d, J = 0.88 Hz, 3H) 

H, L 

108 

LRMS m/z 366 [M+H]+; *H NMR (400 MHz, Acetone-d6) 8 
7.54 - 7.24 (m, 5H), 7.20 - 7.06 (m, IH), 6.46 - 6.25 (m, IH), 
4.33 (br. s, 1H), 3.31 (d, / = 6.7 Hz, 2H), 2.46 (s, 3H), 2.43 (d, 
J = 0.59 Hz, 3H), 1.65 (d, J = 0.59 Hz, 3H) 

H,L 

109 

LRMS m/z 384 [M+H]+; 'H NMR (400 MHz, CDC13) 8 7.40 
(dd, J= 5.6, 8.8 Hz, 2H), 7.11 (t, /= 8.9 Hz, 3H), 6.39 (br. s, 
IH), 4.32 (t, J = 7.0 Hz, IH), 3.31 (d, /= 6.7 Hz, 2H), 2.46 (s, 
3H), 2.41 (s, 3H), 1.69 (d, J = 0.59 Hz, 3H) 

H, L 

110 
LRMS m/z 400 [M(+H]+; *H NMR (400 MHz, Acetone-d6) 6 
7.42 - 7.31 (m, 4H), 7.17 (br. s, 1H), 6.44 (br. s, IH), 4.34 (t, J 
= 6.9 Hz, IH), 3.33 (d, J = 7.0 Hz, 2H), 2.46 (s, 3H), 2.44 (d, 
J = 0.59 Hz, 3H), 1.69 (d, J = 0.59 Hz, 3H) 

H, L 

111 

LRMS m/z 400 [M+H]+ =,; 'H NMR (400 MHz, Acetone-d6) 
5 7.53 - 7.29 (m, 4H), 7.17 (br. s, IH), 6.44 (br. s, IH), 4.50 
(br. s, IH), 3.32 (m, 2H), 2.48 (s, 3H), 2.36 (s, 3H), 1.55 (s, 
3H) 

H, L 

112 

LRMS m/z 414 [M+H]+; JH NMR (300 MHz, DMSO-d6) 8 
7.61 (br, IH), 7.36 (d, / = 9 Hz, IH), 7.21 (d, J = 9 Hz, IH), 
7.02 (s, IH), 6.80 (br, IH), 4.28-4.26 (m, IH), 3.17-3.10 (m, 
2H), 2.42 (s, 3H), 2.32 (s, 3H), 2.15 (s, 3H), 1.42 (s, 3H) 

H, L 

113 

LRMS m/z 419 [M+H]+; ]H NMR (400 MHz, Acetone-d6) 8 
7.78 (d, J= 8.8 Hz, 2H), 7.53 (d,J= 8.2 Hz, 2H), 7.49 - 7.40 
(m, IH), 4.44 - 4.36 (m, IH), 3.33 - 3.24 (m, 4H), 2.47 (s, 
3H), 2.45 (s, 3H), 1.67 (s, 3H), 1.14 (t, J = 7.17 Hz, 3H) 

H, L 

114 

LRMS m/z 437 [M+H]+; ]H NMR (400 MHz, Acetone-dg) 8 
7.77 (d, J= 8.5 Hz, 2H), 7.75 - 7.70 (m, IH), 7.54 (d, J = 8.5 
Hz, 2H), 4.59 (t, J= 4.5 Hz, IH), 4.47 (t, J= 5.0 Hz, IH), 
4.41 (br. s, IH), 3.70 - 3. 46 (m, 2H), 3.29 - 3.40 (m, 2H), 
2.47 (s, 3H), 2.45 (s 3H), 1.67 (s, 3H) 

H, L 
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Compound 
No. Physical Data 

General 
Protocol for 

final two 
steps 

(Scheme 1)* 

115 

LRMS m/z 391 [M+H]+; :H NMR (400 MHz, Acetone-d6) 5 
7.78 (d, 7 = 8.8 Hz, 2H), 7.54 (d, 7 = 8.8 Hz, 2H), 7.16 (br. s, 
1H), 6.40 (br. s, 1H), 4.38 (br. s, IH), 3.35 (d, J= 6.7 Hz, 
2H), 2.47 (s, 3H), 2.45 (s, 3H), 1.68 (s, 3H) 

H, L 

116 

LRMS m/z 409 [M+H]+; ]H NMR (400 MHz, Acetone-d6) 8 
7.90 (d5 7 = 8.8 Hz, 2H), 7.49 - 7.45 (m, IH), 7.43 (d, 7 = 8.8 
Hz, 2H), 7.15 (br. s, IH), 6.65 (br. s, IH), 6.38 (br. s, 1H), 
4.36 (br. s, 1H), 3.34 (br. s, 2H), 2.47 (s, 3H), 2.44 (s, 3H), 
1.66 (s, 3H) 

H, L 

117 

LRMS m/z 409 [M+H]+; ]H NMR (400 MHz, Acetone-d6) 8 
8.00 - 7.87 (m, 2H), 7.52 - 7.33 (m, 3H), 7.16 (br. s, IH), 6.64 
(br. s, IH), 6.38 (br. s, IH), 4.36 (t, 7 = 6.4 Hz, IH), 3.33 (d, 7 
= 7.0 Hz, 2H), 2.47 (s, 3H), 2.43 (s, 3H), 1.65 (s, 3H) 

H, L 

118 

LRMS m/z 423 [M+H]+; *H NMR (400 MHz, Acetone-d6) 5 
9.39 - 9.30 (m, IH), 7.63 (m, 2H), 7.29 (m, 2H), 7.16 (br. s, 
IH), 6.38 (br. s, IH), 4.35 - 4.18 (m, 1H), 3.30 (m, 2H), 2.45 
(s, 3H), 2.44 (s, 3H), 2.07 (s, 3H), 1.65 (s, 3H) 

H,L 

119 

LRMS m/z 397 [M+H]+; 'H NMR (400 MHz, Acetone-d6) 8 
7.57 (d, 7= 7.0 Hz, IH), 7.14 (br. s, IH), 6.38 (br. s, IH), 6.25 
(dd, 7= 1.8, 7.0 Hz, IH), 6.12 (d, 7= 1.8 Hz, IH), 4.34 (br. s, 
IH), 3.46 (s, 3H), 3.32 (d, 7= 6.4 Hz, 2H), 2.47 (s, 3H)f 2.46 
(d, 7= 0.59 Hz, 3H), 1.91 (s, 3H) 

H, L 

120 

LRMS m/z 397 [M+H]+; *H NMR (400 MHz, Acetone-d6) 8 
7.56 (d, 7= 2.3 Hz, IH), 7.49 (dd, J= 2.6, 9.4 Hz, IH), 7.25 -
7.12 (m, IH), 6.48 - 6. 36 (m, IH), 6.36 - 6.30 (m, IH), 4.25 
(t, 7= 7.0 Hz, IH), 3.48 - 3.43 (m, 3H), 3.28 (dd, 7= 2.3, 7.0 
Hz, 2H), 2.47 - 2.41 (m, 6H), 1.97 - 1.93 (m, 3H) 

H, L 

121 

LRMS m/z 388 [M+H]+; ]H NMR (400 MHz, CDCI3) 8 7.00 
(br. s, IH), 5.43 (br. s, IH), 4.10 - 4.03 (m, IH), 3.69 - 3.53 
(m, 2H), 3.17 - 2.92 (m, 6H), 2.79 - 2. 53 (m, 2H), 2.45 (s, 
3H)S 2.41 (s, 3H), 2.29 (s, 3H), 2.26 (s, 3H) 

K, L 

122 

LRMS m/z 375 [M+H]+; NMR (400 MHz, CDCI3) 8 7.08 -
6.71 (m, IH), 5.47 (br. s, IH), 4.30 - 4.15 (m, IH), 3.88 (br. s, 
2H), 3.63 (m,4H), 3.11 (m, 4H), 2.46 (s, 3H), 2.42 (s, 3H), 
2.28 (s, 3H) 

K,L 

123 LRMS m/z 402 [M+H]+ K, L 

124 

LRMS m/z 332 [M+H]+; !H NMR (400 MHz, Acetone-d6) 8 
7.07 (br. s, IH), 6.30(br. s, IH), 4.20 - 4.10 (m, IH), 3.27 -
3.04 (m, 2H), 2.65 - 2.48 (m, 2H), 2.44 (s, 3H), 2.40 (s, 3H), 
2.24 (s, 3H), 1.44 - 1.20 (m, 2H), 0.72 - 0.52 (m, 3H) 

J, L 
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125 

LRMS m/z 330 [M+H]+; *H NMR (400 MHz, Acetone-d6) 8 
7.01 (br. s, 1H), 6.28 (br. s, IH), 4.20 - 4.01 (m, IH), 2.94 -
3.23 (m, 2H), 2.45 (s, 3H), 2.42 - 2.38 (m, 6H), 1.79 (m, IH), 
1.12- 1.04 (m, IH), 1.02 -0.93(m, lH),0.87(br. s, IH), 
0.67 (d, 7=7.3 Hz, IH) 

J, L 

126 

LRMS m/z 372 [M+H]+; 'H NMR (300 MHz, CDCI3) 5 4.04 
(t, 7 = 7.2 Hz, IH), 3.31-3.21 (m, 2H), 2.69-2.59 (m, 1H), 
2.44 (s, 6H), 2.28 (s, 3H), 2.03-1.99 (m, 1H), 1.83-1.79 (m, 
IH), 1.69-1.55 (m, 3H), 1.39-1.31 (m, 1H), 1.20-1.14 (m, 4H) 

J,L 

127 

LRMS m/z 380 [M+H]+; ]H NMR (300 MHz, CDC13) 8 7.17-
7.10 (m, 3H), 6.90-6.87 (m, 2H), 6.52 (br, IH), 5.52 (br, 1H), 
4.12 (t, J= 6.0 Hz, IH), 4.04-3.86 (m, 2H), 3.27-3.09 (m, 
2H), 2.39-2.32 (m, 9H) 

J, L 

128 

LRMS m/z 380 [M+H]+; *H NMR (400 MHz, DMSO-d6) 6 
7.73 - 7.55 (m, 3H), 7.40 (d, 7 = 8.70 Hz, 2H), 7.24 - 7.12 (m, 
3H), 7.06 - 6.94 (m, IH), 4.32 - 4.20 (m, IH), 3.20 (s, 2H), 
2.52 (s, 3H), 1.91 (s, 3H) 

H, L 

129 

LRMS m/z 364 [M+H]+; !H NMR (400 MHz, DMSO-d6) 8 
7.72 - 7.64 (m, 2H), 7.63 - 7.57 (m, IH), 7.32 - 7.27 (m, 1H), 
7.25 - 7.20 (m, 2H), 7.19 - 7.11 (m, 2H), 7.01 (br. s, 1H), 4.25 
(t, 7 = 7.32 Hz, IH), 3.18 (dd, 7= 1.60, 7.32 Hz, 2H), 2.50 (s, 
3H), 1.91 (s, 3H) 

H, L 

130 

LRMS m/z 371 [M+H]+; *H NMR (400 MHz, DMSO-d6) 8 
7.81 (d, 7= 8.70 Hz, 2H), 7.73 - 7.57 (m, 3H), 7.38 - 7.26 (m, 
3H), 7.02 (br. s, IH), 4.31 (t, J = 7.32 Hz, IH), 3.26 - 3.13 (m, 
2H), 2.51 (s, 3H), 1.88 (s, 3H) 

H, L 

131 

LRMS m/z 347 [M+H]+; lU NMR (400 MHz, DMSO-d6) 8 
8.55 (d, J= 6.14 Hz, 2H), 7.70 - 7.61 (m, 3H), 7.32 (s, IH), 
7.12 (d, 7= 6.14 Hz, 2H), 7.02 (bs, IH), 4.32 (t, 7 = 7.31 Hz, 
IH), 3.25 - 3.08 (m, 2H), 2.51 (s. 3H), 1.91 (s, 3H) 

H, L 

132 

LRMS m/z 414 [M+H]+; lH NMR (400 MHz, DMSO-d6) 8 
7.74 - 7.60 (m, 5H), 7.38 (d, 7= 8.24 Hz, 2H), 7.31 (d, 7 = 
7.10 Hz, IH), 7.03 (br. s, IH), 4.32 (t, J = 7.32 Hz, IH), 3.22 
(dd, 7 = 1.49,7.44 Hz, 2H), 2.52 (s, 3H), 1.89 (s, 3H) 

H, L 

133 

LRMS m/z 381 [M+H]+; *H NMR (400 MHz, DMSO-d6) 5 
8.44 (dd, 7 = 0.69, 2.52 Hz, IH), 8.02 (dd, 7 = 2.52, 8.47 Hz, 
IH), 7.90 (dd, 7 = 0.80, 8.58 Hz, IH), 7.67 (br. s, IH), 7.62 (d, 
7 = 7.55 Hz, IH), 7.56 (d, 7 = 7.32 Hz, IH), 7.25 (s, IH), 7.03 
(br. s, IH), 4.33 (t, 7 = 7.32 Hz, IH), 3.24 - 3.15 (m, 2H), 2.50 
(s, 3H) 1.98 - 1.67 (m, 3H) 

I, L 

91 



WO 2012/075383 PCT/US2011/063046 

Compound 
No. Physical Data 

General 
Protocol for 

final two 
steps 

(Scheme 1)* 

134 

LRMS m/z 389 [M+H]+; 'H NMR (400 MHz, DMSO-ds) 6 
7.97 (br. s, IH), 7.80 (d, 7 = 8.47 Hz, 2H), 7.69 (s. 2H), 7.62 
(d, 7= 7.78 Hz, 1H), 7.41 (s, IH), 7.30 (s, IH), 7.23 (s, 2H), 
7.02 (br. s, IH), 4.28 (t, 7= 7.44 Hz, IH), 3.24 - 3.15 (m, 2H), 
2.52 (s, 3H), 1.89 (s, 3H) 

H, L 

135 

LRMS m/z 376 [M+H]+; *H NMR (400 MHz, DMSO-d6) 8 
7.65 (d, 7 = 6.64 Hz, 2H), 7.61 - 7.54 (m, 1H); 7.28 (d, 7 = 
7.32 Hz, IH), 7.12 (d, 7 = 8.24 Hz, 2H), 6.99 (br. s, IH), 6.86 
(d, 7= 9.16Hz, 2H),4.21 (t,7 = 7.32 Hz, IH), 3.73 (s, 3H), 
3.24 - 3.02 (m, 2H), 2.50 (s, 3H), 1.90 (s, 3H) 

H, L 

136 

LRMS m/z 430 [M+H]+; lH NMR (400 MHz, DMSO-ds) 8 
7.72 - 7.65 (m, 3H), 7.64 - 7.57 (m, IH), 7.36 - 7.25 (m, 4H), 
7.01 (br. s, IH), 4.28 (t, 7 = 7.44 Hz, IH), 3.23 - 3.12 (m, 2H), 
2.50 (s, 3H), 1.91 (s, 3H) 

H, L 

137 

LRMS m/z 367 [M+H]+; :H NMR (400 MHz, DMSO-d6) 8 
8.55 (d, 7 = 6.18 Hz, 2H), 7.93 - 7.85 (m, IH), 7.79 - 7.74 (m, 
IH), 7.71 - 7.67 (m, IH), 7.62 - 7.58 (m, IH), 7.16 - 7.12 (m, 
2H), 7.08 - 7.03 (m, IH), 4.46 - 4.27 (m, IH), 3.26 - 3.08 (m, 
2H), 2.53 (s, 3H) 

H, L 

138 

LRMS m/z 384 [M+H]+; :H NMR (400 MHz, DMSO-d6) 8 
7.90 - 7.82 (m, 1H), 7.73 (s, IH), 7.69 - 7.64 (m, IH), 7.61 -
7.52 (m, IH), 7.29 - 7.20 (m, 2H), 7.15 (s, 2H), 7.05 - 7.01 
(m, IH), 4.33-4.27 (m, 1H), 3.20 (d, 7 = 7.55 Hz, 2H), 2.53 
(s, 3H) 

H, L 

139 

LRMS m/z 400 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 
7.90 - 7.83 (m, IH), 7.78 - 7.69 (m, 1H), 7.70 - 7.65 (m, 1H), 
7.61 - 7.54 (m, IH), 7.38 (s, 2H), 7.25 - 7.16 (m, 2H), 7.06 -
6.97 (m, IH), 4.36 - 4.25 (m, IH), 3.25 - 3.14 (m, 2H), 2.53 
(s, 3H) 

H, L 

140 

LRMS m/z 391 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 
7.88 (dd, /= 1.14, 8.01 Hz, IH), 7.81 (d, /= 8.70 Hz, 2H), 
7.76 (t, /= 7.90 Hz, IH), 7.69 (br. s, IH), 7.59 (dd, 7= 1.14, 
8.01 Hz, IH), 7.36 (d, /= 8.24 Hz, 2H), 7.05 (br. s, IH), 4.37 
(t, 7 = 7.32 Hz, IH), 3.23 (dd, 7 = 3.32, 7.21 Hz, 2H), 2.53 (s, 
3H) 

H, L 

141 

LRMS m/z 400 [M+H]+; fH NMR (400 MHz, DMSO-d6) 8 
7.90 - 7.82 (m, IH), 7.78 (dd, 7 = 2.29, 8.47 Hz, IH), 7.64 (br. 
s, 1H), 7.49 - 7.44 (m, 2H), 7.41 (d, 7 = 2.06 Hz, IH), 7.36 -
7.29 (m, 2H), 7.04 (br. s, IH), 4.48 - 4.17 (m, IH), 3.15 (br. s, 
2H), 2.55 (s,3H) 

H, L 
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142 

LRMS m/z 391 [M+H]+; *H NMR (400 MHz, DMSO-d6) 8 
7.94 (s, IH), 7.87 (d,J= 8.01 Hz, 2H), 7.82 - 7.74 (m, IH), 
7.65 (br. s, IH), 7.49 (d, J= 8.47 Hz, 2H), 7.40 (d, J= 2.06 
Hz, IH), 7.05 (br. s, IH), 4.40 (br. s, IH), 3.17 (br. s, 2H), 
2.50 (s, 3H) 

H, L 

143 

LRMS m/z 419 [M+H]+; !H NMR (400 MHz, DMSO-d6) 8 
8.26 - 8.14 (m, IH), 7.87 (d,J= 8.01 Hz, 3H), 7.82 - 7.76 (m, 
IH), 7.48 (s, 2H), 7.42 - 7.37 (m, IH), 4.65 - 4.21 (m, IH), 
3.24 - 2.92 (m, 4H), 2.50 (s, 3H), 1.06 (s, 3H) 

H, L 

144 

LRMS m/z 366 [M+Hf; 'H NMR (400 MHz, Acetone-d6) 8 
7.87 - 7.80 (m, IH), 7.71 (ddd, J = 1.90, 6.58, 8.19 Hz, IH), 
7.51 - 7.34 (m, 6H), 7.13 (br. s, IH), 6.38 (br. s, IH), 4.48 (br. 
s, IH), 3.40 - 3.19 (m, 2H), 2.53 (s, 3H) 

H, L 

145 

LRMS m/z 424 [M+H]+; *H NMR (400 MHz, Acetone-dg) 
8 7.86 - 7.80 (m, IH), 7.75 - 7.67 (m. IH), 7.49 (br. s, IH), 
7.46 - 7.35 (m, 6H), 4.48 (br. s, IH), 3.50 - 3.35 (m, 4H), 3.33 
- 3.30 (m, 3H), 3.30 - 3.22 (m, 2H), 2.53 (s, 3H) 

H, L 

146 

LRMS m/z 362 [M+H]+; 'H NMR (300 MHz, CDCI3) 8 7.59-
7.58 (m, 2H), 7.46-7.43 (m, 4H), 6.84-6.81 (m, 2H), 6.43-6.42 
(br, IH), 5.59-5.58 (br, IH), 4.41 (t, /=2.1 Hz, IH), 3.80 (s, 
3H), 3.35-3.26 (m, 2H), 2.55 (s, 3H) 

H, L 

147 

LRMS m/z 362 [M+H]+; JH NMR (300 MHz, Acetone-d6) 8 
7.87 (d, J= 0.6, IH), 7.84-7.71 (m, IH), 7.51-7.42 (m, 2H), 
7.31-7.20 (m, 2H), 7.17-7.01 (m, 2H), 6.91 ( d, J = 7.5, IH), 
6.47 (s, IH ), 4.52 (s,lH), 3.80 ( d, J = 5.1, 3H), 3.33 (t, J = 
6.9, 2H), 2.59 (s, 3H) 

H, L 

148 

LRMS m/z 357 [M+H]+; :H NMR (300 MHz, Acetone-d6) 8 
7.92-7.88 (m, IH ), 7.83-7.78 (m, 3H), 7.64-7.61 (m, 2H), 
7.51-7.49 (m, 2H), 7.19 (s, IH), 6.45 (s, IH), 4.57 (d, J = 7.2, 
IH), 3.38-3.34 (m, 2H), 2.58 (s, 3H) 

H, L 

149 

LRMS m/z 385 [M+Hf; 'H NMR (300 MHz, DMSO-d6) 8 
7.62-7.59 (m, 4H), 7.50-7.47 (m, 2H), 7.30 (m, 2H), 6.08 (br, 
IH), 4.58 (t, J = 6.9 Hz, IH), 3.42-3.36 (m, 2H), 3.28-3.26 
(m, 2H), 2.60 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H) 

H, L 

150 

LRMS m/z 415 [M+H]+; *H NMR (300 MHz, CDCI3) 8 7.62-
7.59 (m, 4H), 7.53-7.50 (m, 2H), 7.31-7.28 (m, 2H), 6.50-6.49 
(br, IH), 4.55 (t, 7=1.8 Hz, 1H), 3.53 (br, 4H), 3.4 (s, 3H), 
3.30-3.27 (s, 2H), 2.55 (s, 3H) 

H, L 

151 

LRMS m/z 380 [M+H]+; *H NMR (300 MHz, Acetone-dfi) 
8 7.86 (d, J = 7.5, IH), 7.73-7.68 (m, IH), 7.43-7.37 (m, IH), 
7.30-7.23 (m, 3H), 7.12 (d, J = 7.5, 2H), 6.43-6.41 (m, IH), 
4.6 (m, IH), 3.32-3.27 (m, 2H), 2.59 (s,3H), 1.98 (s, 3H) 

H, L 
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152 

LRMS m/z 341 [M+H]+; lB NMR (300 MHz, Acetone-d6) 
5 7.92 (d, J = 7.5, IH),7.77-7.70 (m, 2H), 7.50 (d, J = 7.5, 
IH), 7.1 (s, IH)), 6.26 (s, IH), 4.31 (s, IH), 3.76-3.58 (m, 
4H), 3.12-2.88 (m, 6H), 2.52 (s, 3H) 

K, L 

* All compounds were prepared using general procedures A-G, and the final two steps were 

as indicated in the table. Either version of general procedure A could be used. 

[00267] EXAMPLE 15. Synthesis of Compounds of Formula III, wherein Rc is 4-
Chlorophenyl, R2 is Hydrogen and R3 is OH or N(R')(R"). Certain compounds of 

Formula III may be synthesized according to Scheme 2, below. 

[00268] Scheme 2: 
Ri— 

(Rs)n' 

Oxidation 

OH (Rs)n 

Ammonia 

(RsJrf 

R3 = N(R')(R") or OH 

Specific examples of intermediates and compounds made and/or used in this scheme are as 

follows. 

Y°^N 

[00269] (4-(2-formylphenyl)-5-methylisoxazol-3-yl)methyl acetate 0 . To a 

resealable vial was added palladium(II) chloride (4.49 mg, 0.025 mmol), potassium acetate 

(1.24 g, 12.7 mmol), and 2-bromobenzaldehyde (0.59 mL, 5.07 mmol). The vial was sealed 

and evacuated/backfilled with N2 (3x) before addition of 3-(chloromethyl)-5-methylisoxazole 

(1.00 g, 7.60 mmol) as a solution in DMA (25 mL). The vial was then heated to 130 °C 

overnight. The reaction was cooled to room temperature and diluted with water. The 

solution was extracted with ether and the combined organics were washed with brine, dried 

over Na2S04, filtered, and concentrated. The crude residue was purified via Biotage 

(EtOAc/hex) to afford (4-(2-formylphenyl)-5-methylisoxazol-3-yl)methyl acetate (1.01 g, 

3.90 mmol). LC/MS m/z 260 [M + H]+. 
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[00270] (4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-
ci 

yl)phenyl)methanol HO^/~N -po a round bottomed flask was added (4-(2-formylphenyl)-

5-methylisoxazol-3-yl)methyl acetate (1.01 g, 3.90 mmol) and THF (20 mL) before the 

reaction was cooled to -78 °C. To this solution was added 1.0 M (4-chlorophenyl)magnesium 

bromide (4.68 mL, 4.68 mmol) and the reaction stirred at -78 °C for 30 min before addition 

of ammonium chloride solution. The reaction was warmed to room temperature and diluted 

with EtOAc. The layers were separated and the aqueous was extracted with EtOAc. The 

combined organics were washed with brine, dried over Na2S04, filtered, and concentrated. 

The crude residue was taken up in THF:MeOH:Water (2:2:1, 20 mL) before addition of 

lithium hydroxide hydrate (0.491 g, 11.70 mmol). The reaction was stiired at room 

temperature for 1 h before diluting with water and EtOAc. The layers were separated and the 

aqueous was extracted with EtOAc. The combined organics were washed with brine, dried 

over Na2S04, filtered, and concentrated. The crude diol was purified via Biotage 

(EtOAc/hex) to afford (4-chlorophenyl)(2-(3-(hydroxymethyl)-5-methylisoxazol-4-

yl)phenyl)methanol (1.14 g, 3.44 mmol). LC/MS m/z 330 [M + H]+. 

[00271] 4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazole-3-carbaldehyde . To 

a round bottomed flask was added CH2CL and oxalyl chloride (1.21 mL, 13.8 mmol) before 

the solution was cooled to -78 °C. To this solution was added DMSO (1.47 mL, 20.65 mmol) 

and the solution stiired for 15 min before addition of (4-chlorophenyl)(2-(3-(hydroxymethyl)-

5-methylisoxazol-4-yl)phenyI)methanol (1.14 g, 3.44 mmol) dissolved in CH2CL. The 

reaction was stirred for 15 min at -78 °C before addition of Et3N (3.84 mL, 27.5 mmol) and 

warming the reaction to room temperature overnight. This reaction was diluted with water 

and the layers separated. The aqueous was extracted with CH2CI2 and the combined organics 

were dried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford 4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazole-3-

C! 

0 
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carbaldehyde (1.10 g, 3.38 mmol). LC/MS m/z 326 [M + H]+. 

[00272] 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-ol 

(Compound 153) and 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-

JI 
e]azepin-4-amine cf (Compound 154). To a resealable vial was added 4-(2-(4-

chlorobenzoyl)phenyl)-5-methylisoxazole-3-carbaldehyde (0.052 g, 0.160 mmol) and 

ammonia (1.85 mL, 12.93 mmol, 7M in MeOH). The vial was sealed and the reaction stirred 

at room temperature for two days. The solution was concentrated and the crude residue was 

purified via Biotage (EtOAc/hex) to afford two products. Minor: 6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-amine (0.0026 g, 0.008 mmol). 'H NMR (400 

MHz, DMSO-d6) 5 7.75 - 7.64 (m, 2H), 7.49 - 7.43 (m, 3H), 7.42 - 7.37 (m, 2H), 7.31 (d,J = 

7.32 Hz, IH), 4.88 (s, IH), 2.86 - 2.71 (m, 2H), 2.65 (s, 3H). LC/MS m/z 324 [M + H]+. 

Major: 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-ol (27 mg, 0.083 

mmol). *H NMR (400 MHz, DMSO-dg) 8 7.75 - 7.64 (m, 2H), 7.51 - 7.38 (m, 6H), 7.32 (d, J 
= 7.78 Hz, IH), 6.84 (br. s, 1H), 5.51 (s, IH), 2.65 (s, 3H); LC/MS m/z 325 [M + H]+. 

[00273] Ethyl (6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-

J 
yl)carbamate cf (Compound 155). To a microwave vial was added 4-(2-(4-

chlorobenzoyl)phenyl)-5-methylisoxazole-3-carbaldehyde (0.055 g, 0.169 mmol) and 

ammonia (1.95 mL, 7M in MeOH, 13.7 mmol). The vial was sealed and the reaction heated 

to 120 °C for 20 min. The solution was cooled to room temperature and concentrated. The 

crude residue was purified via Biotage to afford 6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,3-e]azepin-4-amine which was taken up in CH2CI2 before addition of 
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pyridine (0.013 mL, 0.169 mmol) and ethyl chloroformate (0.016 mL, 0.169 mmol). The 

reaction was stiired at room temperature for lh before addition of sat. aqueous NaHCOs. The 

layers were separated and aqueous extracted with CH0CI2. The combined organics were 

dried over Na2S04, filtered, and concentrated. The crude residue was purified via Biotage 

(EtOAc/hex) afford ethyl 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-

ylcarbamate (0.0057 g, 0.014 mmol). ]H NMR (500 MHz, Acetone-dg) 8 7.81 - 7.76 (m, IH), 

7.75 - 7.70 (m, IH), 7.53 - 7.46 (m, 3H), 7.45 - 7.40 (m, 3H), 7.38 (d, J= 9.27 Hz, IH), 5.85 

(d, J = 8.79 Hz, IH), 4.13 (q, J= 7.32 Hz, 2H), 2.70 (s, 3H), 1.25 (t, J = 7.08 Hz, 3H); 

LC/MS m/z 396 [M + H]+. 

[00274] EXAMPLE 16. Synthesis of Compounds of Formula I, wherein R3 is Methyl. 

Certain compounds of Formula II or III may be synthesized according to Scheme 3, below. 

[00275] Scheme 3. 

[00276] Specific examples of intermediates and compounds made and/or used in this 
scheme are as follows. 

[00277] (2-(3-(l-azidoethyl)-5-methylisoxazol-4-yl)phenyl)(4-

y> 

chlorophenyl)methanone ci . To a resealable vial was added 4-(2-(4-

chlorobenzoyl)phenyl)-5-methylisoxazole-3-carbaldehyde from Example 15 (0.100 g, 0.307 

mmol) and THF (2.0 mL). The vial was sealed and cooled to -78 °C before addition of 

methylmagnesium chloride (0.107 mL, 0.322 mmol). The reaction was stiired at -78 °C for 

30 min before addition of ammonium chloride solution and water. The aqueous was extracted 

with EtOAc and the combined layers washed with brine, dried over Na2S04, filtered, and 

concentrated to afford crude (4-chlorophenyl)(2-(3-(l-hydroxyethyl)-5-methylisoxazol-4-

yl)phenyl)methanone (0.092 g, 0.269 mmol). 
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[00278] To a round bottomed flask was added (4-chlorophenyl)(2-(3-(l-hydroxyethyl)-5-

methylisoxazol-4-yl)phenyl)methanone (0.092 g, 0.269 mmol), CH2CI2 (3.0 mL), and Et3N 

(0.075 mL, 0.538 mmol). The vial was cooled to 0 °C before addition of methanesulfonyl 

chloride (0.025 mL, 0.323 mmol) and the reaction stirred for 45 min at 0 °C before quenching 

with water. The layers were separated and the aqueous extracted with CH2C12. The combined 

organics were dried over Na2S04, filtered, and concentrated. The crude residue was taken up 

in DMF (2 mL) and sodium azide (0.053 g, 0.808 mmol) was added. The reaction was stiired 

at room temperature overnight before being diluted with water and EtOAc. The layers were 

separated and the aqueous was extracted with EtOAc. The combined organics were washed 

with brine, dried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford (2-(3-(l-azidoethyl)-5-methylisoxazol-4-yl)phenyl)(4-

chlorophenyl)methanone (0.073 g, 0.199 mmol). LC/MS m/z 389 [M + Na]+. 

[00279] 6-(4-chlorophenyl)-l,4-dimethyl-4H-benzo[c]isoxazolo[4,3-

azidoethyl)-5-methylisoxazol-4-yl)phenyl)(4-chlorophenyl)methanone (0.073 g, 0.199 

mmol), toluene, and trimethylphosphine (0.239 mL, 1M in toluene, 0.239 mmol). The 

reaction was stirred at room temperature overnight before concentrating. The crude residue 

was purified via Biotage (EtOAc/hex) to afford impure 6-(4-chlorophenyl)-l,4-dimethyl-4H-

benzo[c]isoxazolo[4,3-e]azepine. This material was purified via preparatory HPLC and the 

fractions neutralized before being extracted with EtOAc. The organics were washed with 

brine, dried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford 6-(4-chlorophenyl)-l,4-dimethyl-4H-benzo[c]isoxazolo[4,3-

e]azepine (0.0011 g, 0.003 mmol). *H NMR (400 MHz, Acetone-d6) 8 7.74 - 7.70 (m, IH), 

7.69 - 7.63 (m, IH), 7.49 - 7.41 (m, 3H), 7.41 - 7.33 (m, 3H), 4.24 - 4.16 (m, IH), 2.66 (s, 

3H), 1.86 (d, J = 6.35 Hz, 3H); LC/MS m/z 323 [M + H]+. 

[00280] EXAMPLE 17. Synthesis of Compounds of Formula I, wherein R2 is 

Hydrogen and R3 is (S)-CH2-C(0)-N(R')(R"). Certain compounds of Formula II or III 

may be synthesized according to Scheme 4, below. 
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[00281] Scheme 4: 

RK^X 

(R«)n 

RK.X 

1.Oxidation 

2. Imine formation 
(Rs)n 

X, Y = N, O or O, N 

O 
ZnCI^X 

OtBu 

scheme are as follows. 

[00283] (4-chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-
\=N 

yl)phenyl)methanone ci . To a round bottomed flask was added (4-(2-(4-

chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)methyl benzoate from Example 12 (0.780 g, 

1.806 mmol), THF (4 mL), MeOH (4 mL), and water (2 mL). The solution was cooled to 0 

°C before addition of lithium hydroxide monohydrate (0.227 g, 5.42 mmol). The reaction was 

stirred at 0 °C for 45 min before diluting with water and extracting with EtOAc. The 

combined organics were washed with brine, dried over Na2S04, filtered and concentrated. 

The crude residue was purified via Biotage (EtOAc/hex) to afford (4-chlorophenyl)(2-(5-

(hydroxymethyl)-3-methylisoxazol-4-yl)phenyl)methanone (0.451 g, 1.376 mmol). LC/MS 

m/z 328 [M + H]+. 

99 



WO 2012/075383 PCT/US2011/063046 

s.0 

[00284] 4~(2~(4-chlorobenzoyl)phenyl)-3-methylisoxazole-5-carbaldehyde ci 

To a round bottomed flask was added CH2CI2 (15 mL) and oxalyl chloride (0.24 mL, 2.75 

mmol). The solution was cooled to -78 °C before addition of DMSO (0.29 mL, 4.13 mmol) 

and the reaction stirred at -78 °C for 15 minutes before addition of (4-chlorophenyl)(2-(5-

(hydroxymethyl)-3-methylisoxazol-4-yl)phenyl)methanone (0.451 mg, 1.38 mmol) dissolved 

in CH2CI2 (5 mL). The reaction was stiired an additional 15 min at -78 °C before addition of 

Et3N (0.959 mL, 6.88 mmol) and removal of the cold bath. After warming to room 

temperature water was added and the layers separated. The aqueous was extracted with 

CH2CI2 and the combined organics were dried over Na^SO^ filtered, and concentrated. The 

crude residue was purified via Biotage (EtOAc/hex) to afford 4-(2-(4-chlorobenzoyl)phenyl)-

3-methylisoxazole-5-carbaldehyde (0.448 g, 1.38 mmol). LC/MS m/z 326 [M + H]+. 

[00285] (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)methylene)-2-

(4-chlorobenzoyl)phenyl)-3-methylisoxazole-5-carbaldehyde (0.224 g, 0.688 mmol) and THF 

(3 mL). To this solution were added tetraethoxytitanium (0.29 mL. 1.38 mmol) and (R)-2-

methylpropane-2-sulfinamide (0.092 g, 0.756 mmol) and the reaction stiired at room 

temperature overnight. The reaction was diluted with brine (3 mL) and EtOAc and this 

mixture was stiired vigorously for 1.5 h. This solution was filtered though Celite and the 

layers separated. The aqueous was extracted with EtOAc and the combined organics were 

dried over Na2S04, filtered, and concentrated. The crude residue was purified via Biotage 

(EtOAc/hex) to afford (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

yl)methylene)-2-methy!propane-2-sulfinamide (0.233 g, 0.543 mmol). LC/MS m/z 429 [M + 

[00286] (3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)-3-((R)-

methylpropane-2-sulfinamide ci 

^Ny° 
t-Bu 

. To a round bottomed flask was added 4-(2-

H]+. 
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l,l-dimethylethylsulfinamido)propanoate ci and 

[00287] (3R)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)-3-((R)-
St-Bu 

0=S* 
N'°\ WxNH 

C02tBu 

l,l-dimethylethylsulfinamido)propanoateci . To a round bottomed flask was 

added (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)methylene)-2-

methylpropane-2-sulfinamlde (0.083 g, 0.194 mmol) in THF (0.5 mL). This solution was 

cooled to 0 °C before addition of (2-teit-butoxy-2-oxoethyl)zinc(II) chloride (0.464 mL, 

0.232 mmol) and stirring at 0 °C for 1 h before addition of another more zinc reagent (0.388 

mL, 0.194 mmol). After stirring 3 h at 0 °C the solution was quenched with aqueous 

ammonium chloride solution and EtOAc added. The layers were separated and the aqueous 

extracted with EtOAc. The combined organics were washed with brine, dried over Na2S04, 

filtered and concentrated. The crude residue was purified via Biotage (EtOAc/hex) to afford 

(3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (Rf (1:1 EtOAc:hex) - -0.3, Mass: 0.043 g, LC/MS 

m/z 545 [M + H]+) and (3R)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate (Rf (1:1 EtOAc:hex) = -0.15, Mass: 

0.045 g, LC/MS m/z 545 [M + H]+). 

[00288] 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

J 
yl)acetate cf (Compound 157). To a resealable vial was added (3S)-tert-butyl 

3-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (0.043 g, 0.079 mmol), EtOH (3 mL), and acetyl 

chloride (0.017 mL, 0.237 mmol). The vial was sealed and heated to 60 °C for 1.75 h before 
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being cooled to room temperature and diluting with saturated NaHCO.i and EtOAc. The 

layers were separated and the aqueous was extracted with EtOAc. The combined organics 

were washed with brine, dried over Na2S04, filtered, and concentrated. The crude residue 

was purified via Biotage (EtOAc/hex) to afford tert-butyl 2-((4S)-6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.026 g, 0.061 mmol). *H NMR 

(400 MHz, Acetone-d6) 5 7.87 - 7.83 (m, IH), 7.76 - 7.70 (m, IH), 7.51 - 7.41 (m, 2H), 7.40 

(s, 4H), 4.40 (br. s, 1H), 3.32 (d, /= 7.19 Hz, 2H), 2.54 (s, 3H), 1.48 (s, 9H); LC/MS m/z 423 

[M + H]+. 

[00289] Tert-butyl 2-((4R)-6~(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-

similar manner as above starting from (3R)-tert-butyl 3-(4-(2-(4-ch1orobenzoy1)phenyl)-3-

methylisoxazol-5-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate. lH NMR (400 MHz, 

Acetone-dfi) 6 7.85 (dd, J = 0.83, 7.66 Hz, IH), 7.76 - 7.70 (m, IH), 7.50 - 7.41 (m, 2H), 7.40 

(s, 4H), 4.40 (br. s, IH), 3.32 (d, J = 1A Hz, 2H), 2.54 (s, 3H), 1.48 (s, 9H); LC/MS m/z 423 

[M + H]+. 

[00290] 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-

tert-butyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)acetate (0.019 g, 0.046 mmol), CH2CI2 (2 mL), and TFA (0.400 mL, 5.19 mmol). The 

reaction was stirred for 1 h before being concentrated. The crude residue was dissolved in 

DMF (1 mL) and ethylamine (0.032 mL, 0.064 mmol), HATU (0.026 g, 0.068 mmol), and 

Hunig's base (0.024 mL, 0.137 mmol) were added. The reaction was stiired at room 

temperature for lh before diluting with water and methanol and purification via preparatory 

HPLC. The fractions were neutralized and the aqueous extracted with CH2CI2. The combined 

organics were dried over Na2S04, filtered, and concentrated. The crude residue was purified 

e]azepin-4-yl)acetate ci 

•OtBu 

(Compound 158). The title compound was made in a 

N-ethylacetamide ci (Compound 159). To a round bottomed flask was added 
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via Biotage (EtOAc/hex) to afford 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,5-e]azepin-4-yl)-N-ethylacetamide (0.0068 g, 0.017 mmol). *H NMR 

(400 MHz, DMS0-d6) 5 8.27 - 8.13 (m, 1H), 7.83 (d, 7 = 7.3 Hz, IH), 7.72 (d, 7 = 1.6 Hz, 

1H), 7.49 - 7.36 (in, 4H), 7.34 - 7.25 (m, 2H), 4.42 - 4. 23 (m, IH), 3.14 (dd, 7 = 6.98,12.7 

Hz, 4H), 2.51 (s, 3H), 1.07 (t, 7= 7.2 Hz, 3H); LC/MS m/z 394 [M + H]\ 

[00291] 2-bromo-N,5-dimethoxy-N-methyIbenzamide s0 was prepared according to 

the procedure described in Tetrahedron, 2001, 57, 7765-7770. 
Br 0 

[00292] (2-bromo-5'inethoxyphenyl)(4-chlorophenyl)methanone ^ and (4-

chlorophenyl)(3-methoxyphenyl)methanone ^xi. To a round bottomed flask 

was added 2-bromo-N,5-dimethoxy-N-methylbenzamide (6.23 g, 22.73 mmol) and THF (75 

mL). To this solution was added (4-chlorophenyl)magnesium bromide (42 mL, 42.0 mmol) 

and the reaction stiired at room temperature overnight. The solution was diluted with water 

and EtOAc. The layers were separated and the aqueous was extracted with EtOAc. The 

combined organics were washed with brine, dried over NasSO^ filtered, and concentrated. 

The crude residue was purified via Biotage (EtOAc/hex) to afford a mixture of (2-bromo-5-

methoxyphenyl)(4-chlorophenyl)methanone and (4-chlorophenyl)(3-

methoxyphenyl)methanone. LC/MS m/z 325 [M+H]+. 

[00293] 2-((4S)-6-(4-chlorophenyl)-8-methoxy-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepin-4-yl)-N-ethylacetamide ci (Compound 160). The title 

compound was made in a similar manner to 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,5-e]azepin-4-yl)-N-ethylacetamides starting from (4-(2-(4-

chlorobenzoyl)-4-methylphenyl)-3-methylisoxazol-5-yl)methyl benzoate, which is 

synthesized according to Example 5. !H NMR (400 MHz, Acetone-dg) 5 7.76 (d, 7 = 8.78 Hz, 
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IH), 7.46 - 7.41 (m, 2H), 7.41 - 7. 36 (m, 2H), 7.31 (dd, J = 2.6, 8.8 Hz, IH), 6.96 (d, J = 2.6 

Hz, IH), 4.53 - 4.43 (m, 1H), 3.82 - 3.76 (m, 3H), 3.36 - 3.13 (m, 4H), 2.50 (s, 3H), 1.14 (t, J 
= 7.31 Hz, 3H); LC/MS m/z 424 [M + H]+. 

[00294] (R,E)-N-((4-(2-(4-cklorobenzoyl)phenyl)-5-methylisoxazol-3-yl)methylene)-2-

t-Bu 

methylpropane-2-sulfinamide ci . This material can be made in a similar 

manner as (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)methylene)-2-

methylpropane-2-sulfinamide starting from 4-(2-(4-chlorobenzoyl)phenyl)-5-

methylisoxazole-3-carbaldehyde (1.10 g, 3.38 mmol). LC/MS m/z 429 [M + H]+. 

[00295] (3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)-3-((R)-

COjtBu 

1,1 dimethylethylsulfinamido)propanoate ci . To a round bottomed flask 

was added (R,E)-N-((4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)methylene)-2-

methylpropane-2-sulfinamide (0.480 g, 1.12 mmol) and THF (6 mL). This solution was 

cooled to 0 °C before addition of (2-tert-butoxy-2-oxoethyl)zinc(II) chloride (4.48 mL, 2.24 

mmol). The solution was stirred at 0 °C before for 3.5 h before addition of more of (2-tert-

butoxy-2-oxoethyl)zinc(II) chloride (1.12 mL, 0.560 mmol). The reaction was stirred for an 

additional 2.5 h before being diluted with aqueous NH4C1 and EtOAc. The layers were 

separated and the aqueous was extracted with EtOAc. The combined organics were washed 

with brine, dried over Na2S04, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford (3S)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-5-

methylisoxazol-3-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate (0.118 g, 0.216 mmol) 

and (3R)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (0.094 g, 0.172 mmol). LC/MS m/z 545 [M + H]+. 

[00296] Tert-butyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-
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e]azepin-4-yl)acetate ci (Compound 161) and Ethyl 2-((4S)-6-(4-

chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-

yl)acetate ci (Compound 162). To a resealable vial was added (3S)-tert-butyl 3-

(4-(2-(4-chlorobenzoyl)phenyl)-5-methylisoxazol-3-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (0.118 g, 0.216 mmol), EtOH, and acetyl chloride 

(0.046 mL, 0.647 mmol). The vial was sealed and heated to 60 °C for 2 h. The reaction was 

cooled to room temperature and diluted with a solution of NaHC03 and EtOAc. The layers 
were separated and the aqueous was extracted with EtOAc (3x). The combined organics were 

washed with biine, dried over Na2S04, filtered, and concentrated. The crude residue was 

purified via Biotage (EtOAc/hex) to afford two products. Major: tert-butyl 2-((4S)-6-(4-

chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-yl)acetate (0.062 g, 0.147 

mmol), 423 [M + H]+. Minor: ethyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,3-e]azepin-4-yl)acetate (0.0036 g, 0.0091 mmol). *H NMR (500 MHz, 

acetone-d6) 5 7.78 - 7.74 (m, IH), 7.70 (dt,J= 1.5, 7.6 Hz, IH), 7.50-7.46 (m, IH), 7.45 -

7.42 (m, 2H), 7.41 - 7. 36 (m, 3H), 4.57 (t, J = 7.08 Hz, IH), 4.20 - 4.14 (m, 2H), 3.36 (d, / = 

7.3 Hz, 2H), 2.68 (s, 3H), 1.26 (t, J= 7.1 Hz, 3H); LC/MS m/z 395 [M + H]\ 

[00297] 2-((4S)-6-(4-chlorophenyl)-l-methyl-4II-benzo[c]isoxazolo[4,3-e]az,epin-4-yl)-

tert-butyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-

yl)acetate (0.059 g, 0.140 mmol), CH2C12 (2 mL), and TFA (0.400 mL, 5.19 mmol). The 

reaction was stirred at room temperature for 2 h before concentrating. The crude residue was 

N-ethylacetamide ci (Compound 163). To a round bottomed flask was added 
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dried for 30 min before addition of DMF (2 mL), ethylamine (0.098 mL, 0.195 mmol, 2M in 

THF), HATU (0.080 g, 0.209 mmol), and Hunig's Base (0.073 mL, 0.419 mmol). The 

reaction was stiired at room temperature for 1 h before diluting with water and extracting 

with EtOAc. The combined organics were washed with brine, dried over NaaSO^ filtered, 

and concentrated. The crude residue was purified via Biotage (EtOAc/hex) to afford 2-((4S)-

6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-yl)-N-ethylacetamide 

(0.022 g, 0.056 mmol). ]H NMR (500 MHz, Acetone-d6) 8 7.76 - 7.72 (m, 1H), 7.71 - 7.66 

(m, IH), 7.49 - 7.42 (m, 3H), 7.41 - 7.36 (m, 3H), 7.32 (br. s, IH), 4.62 (dd, J = 5.4, 8.3 Hz, 

1H), 3.35 - 3.21 (m, 2H), 3.20 - 3.09 (m, 2H), 2.67 (s, 3H), 1.14 (t, J = 7.3 Hz, 3H); LC/MS 

m/z 394. 

[00298] 2-((4R)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-yl)-

manner as 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,3-e]azepin-4-yl)-N-

ethylacetamide, starting from (3R)-tert-butyl 3-(4-(2-(4-chlorobenzoyl)phenyl)-5-

methylisoxazol-3-yl)-3-((R)-l ,l-dimethy1ethylsulfinamido)propanoate. ]H NMR (500 MHz, 

Acetone-d6) 5 7.76 - 7.72 (m, IH), 7.71 - 7.66 (m, IH), 7.49 - 7.42 (m, 3H), 7.41 - 7.36 (m, 

3H), 7.32 (br. s, IH), 4.62 (dd, J = 5.4, 8.3 Hz, IH), 3.35 - 3.21 (m, 2H), 3.20 - 3.09 (m, 2H), 

2.67 (s, 3H), 1.14 (t, J = 7.3 Hz, 3H); LC/MS m/z 394. 

[00299] EXAMPLE 18: Synthesis of Compounds of Formula I wherein Ar is 
Thiophene. The compounds of this example were prepared in the manner set forth in 

Scheme 4, above. Exemplary synthesis of compounds of Formula I wherein Ar is thiophene, 

and intermediates useful in such compound are set forth below. 

[00300] Methyl 4,5-dimethylthiophene-3-carboxylate c°2Me. This inteimediate was 

prepared according to the procedure described in Organic Process Research & Development, 

2002, 6, 357-366. 
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o 
—N 

[00301] N-Methoxy-N,4,5-trimethylthiophene-3-carboxamide 'owe. To a cooled (-

30 °C to -20 °C) slurry of methyl 4,5-dimethylthiophene-3-carboxylate (5.44 g, 32.0 mmol) 

and N,0-dimethylhydroxylamine hydrochloride (4.80 g, 49.2 mmol) in THF (45 mL) at was 

added slowly (over 15 min) a solution of isopropylmagnesium bromide (3.85 mL, 11.16 

mmol, 2.9 M) in 2-metyl-tetrahydrofuran. After complete addition of the base, the reaction 

mixture was warmed to 0 °C and partitioned between 1 N HCl (55 mL) and MTBE (50 mL). 

The aqueous phase was extracted with MTBE (2x) and the combined organic layer was 

washed with water (until the pH of the aqueous was ~5). The organic layer was dried over 

NaoSCU and concentrated to give a light yellow oil. The crude product was purified on 

Biotage system (gradient elution 7% EtOAc : 93% Hexanes to 60% EtOAc : 40% Hexanes) 

to give the titled compound as a yellow oil (5.17 g, 25.9 mmol, 81% yield). LC/MS m/z 200 

[M+H]+. 

[00302] (4-Chlorophenyl)(4,5-dimethylthiophen-3-yl)methanone ci . To a cooled (-
40 °C) solution of N-methoxy-N,4,5-trimethylthiophene-3-carboxamide (1.77 g, 8.88 mmol) 

in THF (10 mL) was slowly added (over 10 min) a solution of 4-chlorophenylmagnesium 

bromide (17 mL, 17.00 mmol, 1 M) in diethyl ether. The reaction mixture was allowed to 

gradually warm to room temperature and age for several hours. To the mixture was added 1 

N HCl and the aqueous layer was extracted with EtOAc (2x). The combined organic layer 

was washed with saturated NaHCOs, water, dried over NasSO.*, and concentrated to give an 

oil. The resultant oil was purified on Biotage system (gradient elution 1% EtOAc : 99% 

Hexanes to 4% EtOAc : 96% Hexanes) to give the titled compound as white solids (2.00 g, 

7.96 mmol, 90% yield). LC/MS m/z 251 [M+H]+. 

[00303] (2-Bromo-4,5-dimethylthiophen-3-yl)(4-chlorophenyl)methanone ci . To a 

solution of (4-chlorophenyl)(4,5-dimethylthiophen-3-yl)methanone (1.99 g, 7.94 mmol) in 

DMF (15 mL) was added N-bromosuccinimide (1.55 g, 8.71 mmol) in one portion. After 2 h, 

.s. 

=0 
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the reaction mixture was partitioned between water and MTBE. The aqueous layer was 

extracted with MTBE and the combined organic layer was washed with 1% sodium 

thiosulfate, water, dried over NaiSCU and concentrated to give light yellow solids. The 

resultant solids was purified on Biotage system (gradient elution 1% EtOAc : 99% Hexanes 

to 4% EtOAc : 96% Hexanes) to give the titled compound as yellow solids (2.40 g, 7.28 

mmol, 92% yield). LC/MS m/z 329 [(M (35C1,79Br) + H]+ and m/z 331 [M+H]+. 

[00304] (4-Chlorophenyl)(2'(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-

tetramethy]-l,3,2-dioxaborolan-2-y])isoxazol-5-yl)methyl acetate (0.865 g, 3.08 mmol) and 

(2-bromo-4,5-dimethylthiophen-3-yl)(4-chlorophenyl)methanone (0.534 g, 1.619 mmol) in 

1,4-dioxane (7 inL) and water (2 mL) was added PdC^dppfJ-CHoCb adduct (0.090 g, 0.110 
mmol) and K2CO3 (0.560 g, 4.05 mmol). The bi-phasic mixture was heated to 95 °C under a 

constant stream of N2 (g). After 5 h, the mixture was cooled to 45 °C and aqueous 1 N NaOH 

(4.0 mL, 4.00 mmol) was introduced. After an additional 1 h, LC-MS analysis shows 

complete conversion of acetate to alcohol. The mixture was cooled to room temperature, 1 N 

HCl was added to acidify the aqueous layer (pH ~1) and the aqueous layer extracted MTBE 

(2x). The combined organic layer was washed with saturated NaHC03, brine, dried over 

Na2S04, and concentrated to give a dark brown oil. The oil was diluted with MTBE and 

stiired over activated charcoal for 15 min, then filtered over a plug of silica and Celite. The 

filter cake was washed with MTBE (2x) and subsequently concentration gave a brown oil. 

The resultant oil was purified on Biotage system (gradient elution 5% EtOAc : 95% Hexanes 

to 40% EtOAc : 60% Hexanes) to give the titled compound as a yellow oil (0.463 g, 1.28 

mmol, 79% yield). LC/MS m/z 362 [M+H]+. 

[00305] (R,E)-N-((4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen~2~yl)-3-methyIisoxazol-

dimethylthiophen-3-yl)methanone ci . To a solution of (3-methyl-4-(4,4,5,5-

,P 

.N 

5-yl)methylene)~2-methylpropane-2-sulfinamidec\' . To a cooled (-78 °C) solution 
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of oxalyl chloride (0.15 mL, 1.714 mmol) in CH2CI2 (1 mL) was slowly added a solution of 

DMSO (0.17 mL, 2.396 mmol) in CH2Cl2 (0.30 mL). After 15 min, a solution of (4-

chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-dimethylthiophen-3-

yl)methanone (0.399 g, 1.10 mmol) in CH2CI2 (2 mL) was slowly added. After 30 min, Et3N 

(0.40 mL, 2.87 mmol) was added and the mixture was warmed to room temperature. After 

stiiring for an additional 15 min, the reaction mixture was diluted with 1 N HCl and the 

aqueous layer was extracted with CH2CI2 (2x). The combined organic layer was washed with 

saturated NaHC03, water, dried over Na2S04, and concentrated to provide the aldehyde as a 

light brown oil, which was used directly without further purification. 

[00306] To a solution of unpurified aldehyde in CH2CI2 (22 mL) was sequentially added 

(R)-2-methylpropane-2-sulfinamide (0.150 g, 1.24 mmol) and titanium(IV) ethoxide (0.46 

mL, 2.19 mmol). After 24 h, water (15 mL) was slowly introduced to the vigorously stirred 

reaction. The heterogeneous mixture was filtered over Celite, the filter cake was washed with 

CH2CI2. The organic layer was washed with water, dried over Na2S04, and concentrated to 

give an orange oil. The resultant oil was purified on Biotage system (gradient elution, 5% 

EtOAc : 95% Hexanes to 40% EtOAc : 60% Hexanes) to deliver the titled product (0.450 g, 

0.972 mmol, 88% yield over 2-steps) as a light yellow oil. LC/MS m/z 463 [M+H]+. 

[00307] (3R)-tert-butyl 3~(4-(3-(4-chlorobenzoyl)~4,5-dimethylthiophen~2-yl)-3~ 

[00308] (3S)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)~4,5-dimethylthiophen-2'yl)-3-
t-Bu 

o=s 

a cooled (0 °C) solution of (2-tert-butoxy-2-oxoethyl)zinc(Il) chloride (0.200 mL, 0.100 

mmol) was added a solution of (R,E)-N-((4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-

yl)-3-methylisoxazol-5-yl)methylene)-2-methylpropane-2-sulfinamide (0.039 g, 0.084 mmol) 

in THF (0.5 mL). Additional THF (2 x 0.5 mL) was used to aid in complete transfer of the 
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sulfinamide. After 1.5 h, additional (2-tert-butoxy-2-oxoethyl)zinc(ll) chloride (1.00 mL, 

0.500 mmol) was added and the reaction temperature was allowed to reach to ambient 

temperatures. After several hours, the reaction mixture was diluted aqueous saturated NH4CI 

and EtOAc. The aqueous layer was extracted with EtOAc (2x), the combined organic phase 

was washed with water (2x), dried over Na2S04 and concentrated in vacuo to give a thick oil. 

The resultant oil was purified on Biotage system (gradient elution, 12% MTBE : 95% 

Hexanes to 100% MTBE) to deliver the (3R)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-

dimethylthiophen-2-yl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (0.016 g, 0.027 mmol, 31% yield) as a light white foam 

and (3S)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-yl)-3-methylisoxazol-

5-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate (0.021 g, 0.036 mmol, 43% yield) as a 

light white foam. (3R)-teit-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-yl)-3-

methylisoxazol-5-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate: LC/MS m/z 579 [(M 

(35C1) + H]+ and m/z 581 [(M (37C1) + H]+ and (3S)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-

dimethylthiophen-2-yl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate: LC/MS m/z 579 [M+H]+. 

[00309] 2-((6S)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H4soxazolo[5,4-c]thieno[2,3-

(4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-yl)-3-methylisoxazol-5-yl)-3-((R)-l,l-

dimethylethylsulfinamido)propanoate (0.310 g, 0.535 mmol) in MeOH (1.5 mL) was added a 

solution of HCl in Dioxane (0.25 mL, 1.00 mmol, 4 M). After 30 min, the mixture was 

concentrated in vacuo and excess HCl was azeotropically removed using CH2CI2 (3x) to give 

the amino-ester as an oil. 

[00310] The resultant amino-ester was diluted with CHCI3 (3 mL) and TFA (0.20 mL, 2.60 

mmol) and the mixture was heated at reflux. After 24 h, the solution was cooled to room 

temperature and concentrated to give yellow-green oil. The titled imino-acid (0.344 g) was 

obtained as an oil that was processed to the amide bond formation without further 

purification. LC/MS m/z 401 [M+H]+. 

[00311] 2-((6S)-4-(4-chlorophenyl)-2,3j9-trimethyl-6H-isoxazolo[4,5-e]thieno[3,2-

e]azepin-6-yl)acetic acid ci (Compound 164). To a solution of (3S)-tert-butyl 3-
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c]azepin-6-yl)-N-ethylacetamide ci (Compound 165). To a cooled (-10 °C) 

solution of unpurified 2-((6S)-4-(4-Chlorophenyl)-2.3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)acetic acid (Compound 164; 0.344 g, 0.858 mmol) in CH^CL (2 

mL) was added Et3N (1.5 mL, 10.8 mmol) and 2 M EtNH2 (in THF) (2.60 mL, 5.20 mmol), 

followed by 2-(3H-[1.2,3]triazolo[4,5-bjpyridin-3-yl)-l,l,313-tetramethylisouronium 

hexafluorophosphate(V) (1.00 g, 2.63 mmol). After complete addition of the reagents, the 

reaction mixture was warmed to ambient temperatures and stirred for 1 h. The mixture was 

concentrated and the resultant paste was partitioned between MTBE and 1 N HCl. The 

aqueous layer was extracted with MTBE (2x) and the combined organic layer were washed 

with saturated NaHCC>3, water (2 x), dried over Na2S04, concentration gave a light yellow 

solids. The resultant solids were purified on Biotage system (gradient elution, 12% EtOAc : 

95% Hexanes to 75% EtOAc : 25% Hexanes) to give off-white solids. The solids were 

diluted in CH3CN (2.0 mL) and water (0.50 mL), the solution was frozen and lyophilized to 

give the titled compound as off-white amoiphous solids (0.047 g, 0.110 mmol, 13% yield). 

*H NMR (400 MHz, D6-Acetone) 8 7.50 - 7.30 (m, 5H), 4.35 (t, /= 6.8 Hz, IH), 3.42 - 3.16 

(m, 4H), 2.46 (s, 3H), 2.44 (s, 3H), 1.70 (s, 3H), 1.14 (t, /= 7.3 Hz, 3H); LC/MS m/z 428 

[00312] 2-((6R)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-

synthesized according to the protocol outlined above for intermediate 2-((6S)-4-(4-

Chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic acid 

starting from intermediate (3R)-tert-butyl 3-(4-(3-(4-chlorobenzoyl)-4,5-dimethylthiophen-2-

yl)-3-methylisoxazol-5-yl)-3-((R)-l,l-dimethylethylsulfinamido)propanoate. LC/MS m/z 401 

[M+H]+. 

[00313] 2-((6R)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[4,5-e]thieno[3,2-

[M+H]+. 

e]azepin-6-yl)acetic acid ci (Compound 166). The titled compound was 
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c]azepin-6-yl)-N-ethylacetamide ci 

•N 
Et 

H 

(Compound 167). The titled example was 

synthesized according to the protocol outlined above for 2-((6.S)-4-(4-chlorophenyl)-2,3,9-

trimethyl-6//-isoxazolo[4,5-e]thieno[3,2-c]azepin-6-yl)-/V-ethylacetamide starting from 

intermediate 2-((6R)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-

e]azepin-6-yl)acetic acid. NMR (400 MHz, D6-Acetone) 6 7.50 - 7.30 (m, 5H), 4.35 (t, J 

= 6.8 Hz, IH), 3.42 - 3.16 (m, 4H), 2.46 (s, 3H), 2.44 (s, 3H), 1.70 (s, 3H), 1.14 (t, J = 7.3 

Hz, 3H); LC/MS m/z 428 [M+H]+. 

MgCI 

[00314] (Tetrahydro-2H-pyran-4-yl)magnesium chloride^. To a vigorously 

stirred suspension of Mg (0.500 g, 20.57 mmol) turnings and iodine (0.019 g, 0.075 mmol) in 

THF (5 mL) under NT (g) was added 1,2-dibromoethane (0.10 mL, 1.160 mmol) and 10% of 

a solution of 4-chlorotetrahydro-2H-pyran (1.00 mL, 9.24 mmol) in THF (5 mL). The 

mixture was heated to 60 °C and as the reaction mixture turned clear and Grignard initiation 

took place, the remainder of the solution of 4-chlorotetrahydro-2H-pyran (1.00 mL, 9.24 

mmol) in THF was added slowly over 30 min. The reaction mixture was stirred at 65 °C for 2 

h to deliver a solution of (tetrahydro-2H-pyran-4-yl)magnesium chloride in THF. The 

Grignard solution was used without any further purification. 

[00315] (6S)-tert~butyl 6-(2-(tert-butoxy)-2-oxoethyl)-2,3,9-trimethyl-4-oxo-4II-

yellow solution of tert-butyl 2-((6S)-2,3,9-trimethyl-4-oxo-5,6-dihydro-4H-isoxazolo[4,5-

e]thieno[3,2-c]azepin-6-yl)acetate a form of intermediate 17, prepared according to Example 

14 (0.209 g, 0.577 mmol) and DMAP (0.007 g} 0.058 mmol) in THF (2.0 mL) was added 

BocaO (0.166 mL, 0.715 mmol). After 30 min, the reaction mixture was concentrated in 
vacuo to give brown solids. The crude product was purified on Biotage system (gradient 

elution 5% EtOAc : 95% Hexanes to 10% EtOAc : 90% Hexanes, then isocratic 10% EtOAc 

: 90% Hexanes) to deliver the titled product (8.61 g5 20.1 mmol, 88% yield) as white solids. 

isoxazolo[5,4-c]thieno[2,3-e]azepine-5(6H)-carboxylate o 

,/ 
C02'BU 

. To a murky 
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LC/MS m/z 563 [M+H]+. 

[00316] (3S)-tert-Butyl 3-((tert-butoxycarbonyl)amino)-3-(4-(4,5-dimethyl~2-(tetrahydro-

2H-pyran-4-carbonyl)thiophen-3-yl)-3-methylisoxazol-5-

tert-butoxy-2-oxoethyl)-2,3,9-trimethyl-4-oxo-4H-isoxazolo[4,5-e]thieno[3,2-c]azepine-

5(6H)-carboxylate (136 mg, 0.294 mmol) in THF (0.5 mL) was added (tetrahydro-2H-pyran-

4-yl)magnesium chloride (1.05 mL, 0.882 mmol) in one-portion. After 5 min, the purple 

mixture was allowed to warm to rt. The pink reaction was quenched with 1 N HCl and the 

aqueous layer was extracted with EtOAc (2x), washed with saturated NaHCO}, dried over 

Na2S04, and concentrated to give a yellow oil. The oil was purified on Biotage system 

(gradient elution 5% EtOAc : 95% Hexanes to 30% EtOAc : 70% Hexanes, then isocratic 

30% EtOAc : 70% Hexanes) to yield the titled compound (0.148 g, 0.270 mmol, 92% yield) 

as a white foam. LC/MS m/z 571 [M + Na]+ 

[00317] 2-((6S)-2>3,9-trimethyl-4-(tetrahydro-2H-pyran-4-yl)-6H-isoxazolo[5,4-

(3S)-tert-butyl 3-(tert-butoxycarbonylamino)-3-(4-(4,5-dimethyl-3-(tetrahydro-2H-pyran-4-

carbonyl)thiophen-2-yl)-3-methylisoxazol-5-yl)propanoate (68 mg, 0.124 mmol) in CHCI3 

(1.0 mL) was added TFA (0.477 mL, 6.20 mmol) and the reaction mixture was heated at 

reflux for 3 h. The yellow reaction mixture is cooled to ambient temperatures, concentrated in 

vacuo, and excess TFA is azeotropically removed using CHCI3 (2x2 mL), followed by 

toluene (2 x 10 mL). The crude carboxylic acid is dried and used without further purification. 

[00318] To a cooled (0 °C) solution of the carboxylic acid in DMF (1.0 mL) was 

sequentially added N, N-diisopropylethyl amine (0.100 mL. 0.573 mmol), NH4C1 (0.024 g, 

0.449 mmol), and COMU (0.080 g, 0.186 mmol). After complete addition the reaction 

mixture turned light orange and was allowed to warm to room temperature. After complete 

consumption of the acid (as detected by LC-MS analysis), the reaction mixture was diluted 

with H2O and MTBE. The aqueous phase was extracted with MTBE (3x) and the combined 

. To a cooled (-40 °C) solution of (6S)-tert-butyl 6-(2-

c]thieno[2,3-e]azepin-6-yl)acetamide ^ (Compound 168). To a solution of 

113 



WO 2012/075383 PCT/US2011/063046 

organic phase was washed with H2O (2x), brine, dried over Na2S04, and concentrated to give 

a white foam. The foam was purified on Biotage system (gradient elution 15% EtOAc : 85% 

Hexanes to 100% EtOAc), the volatile organics were removed, and the purified compound 

was subsequently diluted with CH3CN (10 mL) and H20 (1 mL), and lyophilized to give the 

titled compound (0.031 g, 0.084 mmol, 68% yield) as off white-amorphous solids. *H NMR 

(400 MHz, Acetone-dg) 5 7.08 (br. s, IH), 6.28 (br. s, 1H), 4.12 (t, 7 = 6.73 Hz, 1H), 3.90 (d, 

7 = 11.12 Hz, IH), 3.66 (d,7 = 10.82 Hz, IH), 3.40 (dt,7=3.66, 11.19 Hz, IH), 3.14 - 3.31 

(m, 3H), 2.89 - 3.00 (m, IH), 2.45 (s, 3H), 2.41 (s, 3H), 2.31 (d, 7 = 0.59 Hz, 3H), 1.79 -1.91 

(m, 2H), 1.11 (d, 7= 12.29 Hz, IH), 1.00 (dt, 7= 4.10, 12.14 Hz, IH); LC/MS m/z 374 [M + 

H]+. 

[00319] EXAMPLE 19: Synthesis of Compounds of Formula I wherein Ar is 
Pyridine. The compounds of this example were prepared in the manner set forth in Scheme 

5, below. Appropriate modification of this scheme to produce other compounds of the 

invention will be readily apparent to those of skill in the ait. 

[00320] Scheme 5. 

O-

F H 

Br' "a. 
THF. -78 eC 

Mn02, CH2CI2. 50 °C 

OAc 

1. PdCI2(dppf) cat. 
1,4-dioxane/H20 

2. LiOH 

\J V 
ci ci 

[00321] Exemplary synthesis of compounds of Formula I wherein Ar is pyridine, and 

intermediates useful in such compound are set forth below. 
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•OH 

[00322] (4-Chlorophenyl)(2-fluoro-4-iodopyridin-3-yl)methanol C| . To a 

solution of 2-fluoro-4-iodonicotinaldehyde (1.50 g, 5.98 mmol) in anhydrous THF (20 mL) at 

-78 °C was slowly added a solution of (4-chlorophenyl)magnesium bromide (1 M in Et^O) 

(6.57 mL, 6.57 mmol). After 15 minutes at -78 °C, the reaction was quenched with MeOH 

followed by saturated aqueous ammonium chloride, and the product was extracted with 

CH2CI2 (4x). The organic layers were combined, dried over a cotton plug and concentrated to 

dryness under vacuum. The residue was used without any purification in the next step. 

LC/MS m/z 364 [M+H]+. 

[00323] (4-Chlorophenyl)(2~fluoro~4~iodopyridin~3-yl)methanone ci . To a 

solution of (4-chlorophenyl)(2-fluoro-4-iodopyridin-3-yl)methanol (2.17 g, 5.98 mmol) in 

CH2CI2 (100 mL) was added manganese dioxide (10.40 g, 120 mmol) at room temperature. 
The reaction was heated to 45 °C for 3 h before the heterogeneous mixture was filtered 

through a pad of silica gel. The cake was rinsed with EtOAc, and the filtrate was concentrated 

to dryness under vacuum. The residue was used in the next step without any additional 

purification. LC/MS m/z 362 [M+H]+. 

[00324] (4-Chlorophenyl)(2-fluoro-4-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)pyridin-

Chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-dimethylthiophen-3-

yl)methanone in Example 18 was followed. Haloaryl (4-chlorophenyl)(2-fluoro-4-

iodopyridin-3-yl)methanone was used as starting material. LC/MS m/z 347 [M+H]+. 

[00325] (4-(5-(Azidomethyl)-3-methylisoxazol-4-yl)-2-fluoropyridin-3-yl)(4-

3-yl)methanone ci 

•OH 

. A procedure analogous to the synthesis of (4-
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chlorophenyl)methanone ci . A procedure similar to the synthesis of (2-(3-

(l-azidoethyl)-5-methylisoxazol-4-yl)phenyl)(4-chlorophenyl)methanone in Example 16 was 

followed, except that DMF was substituted by a mixture of acetonitrile and water; and that 

(4-Chlorophenyl)(2-fluoro-4-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)pyridin-3-

yl)methanone was used as starting material. LC/MS in/z 372 [M+H]+. 

[00326] 6-(4-Chlorophenyl)-7-fluoro-l-methyl-4H-isoxazolo[5,4-c]pyrido[4}3-e]azepine 

l,4-dimethyl-4H-benzo[c]isoxazolo[4,3-e]azepine in Example 16 was followed. Crude (4-(5-

(azidomethyl)-3-methylisoxazol-4-yl)-2-fluoropyridin-3-yl)(4-chlorophenyl)methanone was 

used as starting material. NMR (400 MHz, DMSO-d6) 8 8.49 (d, J = 5.26 Hz, 1H), 7.80 

(dd, J = 1.14, 5.26 Hz, IH), 7.45 (td, J = 2.30, 8.70 Hz, 2H), 7.38 (td, /= 2.10, 8.70 Hz, 2H), 

5.32 (d,J= 13.50 Hz, IH), 4.30 (d, J= 13.50 Hz, IH), 2.57 (s, 3H); LC/MS m/z 328 [M+H]+. 

[00327] The side product (4-(5-(aminomethyl)-3-methylisoxazol-4-yl)-2-fluoropyridin-3-

yl)(4-chlorophenyl)methanone was be converted to 6-(4-chlorophenyl)-7-fluoro-l-methyl-

4H-isoxazolo[5,4-c]pyrido[4,3-e]azepine in a mixture of absolute EtOH and acetic acid (2:1 
v/v) at 110 °C for more than 1 h. 

[00328] 6-(4-Chlorophenyl)-7-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-

ejazepine ci (Compound 170). To a solution of 6-(4-chlorophenyl)-7-fluoro-l-

methyl-4//-isoxazolo[4,5-e]pyrido[3,4-c]azepine (0.030 g, 0.092 mmol) in MeOH (2 mL) 

was added sodium hydride (60% dispersed in mineral oil) (0.037 g, 0.915mmol) at room 

temperature. The reaction was stirred at room temperature for 15 min (or until the gas 

(Compound 169). A procedure similar to that used to produce 6-(4-chlorophenyl)-ci 
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evolution stopped) before it was heated to 80 °C for 75 min in a sealed vial. The reaction was 

then concentrated to dryness under vacuum, and the residue was purified by flash 

chromatography (hexane/EtOAc 19:1 to 5:5) to give 6-(4-chIorophenyl)-7-methoxy-l-

methyl-47/-isoxazolo[5,4-c]pyrido[4,3-e]azepine as a white solid (0.031 g). !H NMR (400 

MHz, DMSO-d6) 5 8.42 (d, J = 5.49 Hz, IH), 7.43 (d, 7 = 5.26 Hz, 1H), 7.39 (td, 7 = 2.10, 

8.70 Hz, 2H), 7.26 (td, 7 = 2.10, 8.47 Hz, 2H), 5.24 (d, J= 13.28 Hz, IH), 4.11 (d, J= 13.50 

Hz, IH), 3.61 (s, 3H), 2.55 (s, 3H); LC/MS m/z 340 [M+H]+. 

[00329] 6-(4-Chlorophenyl)-7-isopropoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-

methoxy-l-methyl-4//-isoxazolo[5,4-c]pyrido[4,3-e]azepine was followed, except that 2-
propanol was used instead of MeOH. 'H NMR (400 MHz, DMSO-d6) 6 8.38 (d, 7= 5.49 Hz, 

IH), 7.36 - 7.41 (m, 3H), 7.22 (td, 7 = 2.10, 8.47 Hz, 2H), 5.22 (d, 7= 13.28 Hz, IH), 5.06 

(spt, 7 - 6.20 Hz, IH), 4.10 (d, 7 = 13.28 Hz, IH), 2.55 (s, 3H), 1.08 (d, 7 = 5.95 Hz, 3H), 

0.62 (d, 7= 6.18 Hz, 3H); LC/MS m/z 368 [M+H]+. 

[00330] 6-(4-Chlorophenyl)-l~methyl~4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-

4//-isoxazolo[4.5-e]pyrido[3,4-c]azepine (0.025 g, 0.076 mmol) in 1,4-dioxane (1 mL) was 

added concentrated ammonium hydroxide (2.00 mL, 51.4 mmol) at room temperature. The 

reaction was heated to 80 °C for 17 h before silica gel was added. The solvent was removed 

under vacuum, the dry silica gel was packed and the adsorbed product was purified by flash 

chromatography (hexane/EtOAc 6:4 to 0:10) to give 6-(4-chlorophenyl)-l-methyl-47/-

isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine as an off-white solid (0.006 g). !H NMR (400 

MHz, DMSO-d6) 8 8.19 (d, .7 = 5.26 Hz, IH), 7.38 (td,7 = 2.20, 8.93 Hz, 2H), 7.34 (td, 7 = 

2.20, 8.47 Hz, 2H), 6.94 (d, 7 = 5.26 Hz, IH), 5.91 (s, 2H), 5.21 (d, 7= 12.82 Hz, IH), 4.04 
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(d, J = 13.05 Hz, 1H), 2.50 (s, 3H); LC/MS m/z 325 [M+H]+. 

[00331] 6~(4-Chlorophenyl)-N,l-dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin~7-

amine ci (Compound 173). To 6-(4-chlorophenyl)-7-fluoro-l-methyl-4//-

isoxazolo[4,5-e]pyrido[3,4-c]azepine (0.020 g, 0.061 mmol) was added a solution of 

methylamine (33% in EtOH) (4 mL) at room temperature. The reaction was heated to 80 °C 

for 22 h before silica gel was added. The solvent was removed under vacuum, the dry silica 

gel was packed and the adsorbed product was purified by flash chromatography 

(hexane/EtOAc 8:2 to 2:8) to give 6-(4-chlorophenyl)-/V,l-dimethyl-4//-isoxazolo[5,4-

c]pyrido[4,3-e]azepin-7-amine as a white solid (0.014 g). ]H NMR (400 MHz, DMSO-de) 5 
8.27 (d, J = 5.26 Hz, 1H), 7.35 (td, / = 2.30, 8.93 Hz, 2H), 7.30 (td, 7 = 2.30, 8.93 Hz, 2H), 

6.93 (d, 7=5.26 Hz, IH), 5.87 (q, 7 = 4.35 Hz, IH), 5.22 (d, 7= 12.82 Hz, IH), 4.03 (s, IH), 

2.61 (d, 7 = 4.58 Hz, 3H), 2.50 (s, 3H); LC/MS m/z 339 [M+H]+. 

[00332] 6-(4-Chlorophenyl)-N-ethyl-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-

amine C| (Compound 174). A procedure similar to 6-(4-chlorophenyl)-iV,l-

dimethyl-4£Msoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that 

ethylamine was used instead of methylamine. ]H NMR (400 MHz, DMSO-de) 6 8.24 (d, / = 
5.26 Hz, IH), 7.35 (td, J = 2.10, 8.93 Hz, 2H), 7.30 (td, 7= 1.80, 8.20 Hz, 2H), 6.91 (d, J = 
5.26 Hz, IH), 5.80 (t, J = 5.49 Hz, IH), 5.22 (d,/= 12.82 Hz, IH), 4.01 (d, J = 12.82 Hz, 

IH), 3.20 - 3.29 (m, IH), 2.98 - 3.09 (m, IH), 2.50 (s, 3H), 0.72 (s, 3H); LC/MS m/z 353 

[M+H]+. 

[00333] 6-(4-Chlorophenyl)-N,N,l-trimethyl-4H~Lsoxazolo[5,4-c]pyrido[4,3-e]azepin-7-
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4//-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that a solution of 

dimethylamine (2 M in MeOH) was used instead of methylamine (33% in EtOH). *H NMR 
(400 MHz, DMSO-dg) 8 8.35 (d, J= 5.04 Hz, IH), 7.37 (d, /= 8.70 Hz, 2H), 7.20 (d, J = 

8.70 Hz, 2H), 7.14 (d, J = 5.04 Hz, IH), 5.28 (s, IH), 4.25 (d, J= 12.82 Hz, IH), 2.70 (s, 6H), 

2.54 (s, 3H); LC/MS m/z 353 [M+H]+. 

[00334] EXAMPLE 20. Synthesis of Compounds of Formula I, wherein Ar is 
Pyridone. Compounds of Formula I wherein Ar is pyridone are synthesized according to 

Scheme 6, below. Appropriate modification of this scheme to produce other compounds of 

the invention will be readily apparent to those of skill in the art. 

[00335] Scheme 6: 

isoxazolo[4,5-e]pyrido[3,4-r]azepine from Example 19 (0.244 g, 0.744 mmol) in 1,4-dioxane 

(5 mL) was added an aqueous solution of sodium hydroxide (1M) (5.00 mL, 5.00 mmol) at 

room temperature. The reaction was heated to 110 °C for 90 min, then cooled to room 

temperature before a saturated solution of ammonium chloride was added. The product was 

extracted with CH2CI2 (repeated 4 times), and the organic layers were combined, dried over 

sodium sulfate, filtered and concentrated to dryness under vacuum. The product was purified 

twice by flash chromatography (hexane/EtOAc 8:2 to 1:9) to give 6-(4-chlorophenyl)-l-
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methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7(8H)-one as a white solid (0.211 g). lH 

NMR (400 MHz, DMSO-d6) 5 11.92 (br.s., IH), 7.66 (d, /= 6.64 Hz, IH), 7.38 (d, J= 8.00 

Hz, 2H), 7.33 (d, J= 8.47 Hz, 2H), 6.60 (d, J= 6.87 Hz, IH), 5.19 (d,J= 13.05 Hz, IH), 

4.07 (d, J = 13.05 Hz, IH), 2.50 (s, 3H); LC/MS m/z 326 [M+H]+. 

[00337] 6-(4-Chlorophenyl)-l,8-dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7(8H)-

isoxazolo[4,5-e]pyrido[3,4-c]azepin-7(8H)-one (0.070 g, 0.215 mmol) in acetonitiile (2 mL) 

were added cesium carbonate (0.210 g, 0.645 mmol) and iodomethane (16.09 pi, 0.258 

mmol) at room temperature. The reaction was stirred at room temperature for 2 h before it 

was diluted with CH2CI2 and filtered. The filtrate was concentrated to dryness under vacuum, 
and the residue was purified by flash chromatography (hexane/EtOAc 9:1 to 3:7) to give 6-

(4-chlorophenyl)-l,8-dimethyl-4//-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7(8//)-one as an off-

white solid (0.064 g) and 6-(4-chlorophenyl)-7-methoxy-l-methyl-4H-isoxazolo[5,4-

c]pyrido[4,3-e]azepine as side product. ]H NMR (400 MHz, DMSO-d&) 5 8.00 (d, J = 7.10 

Hz, IH), 7.34 (d, J= 2.06 Hz, 4H), 6.67 (d, 7 = 7.10 Hz, IH), 5.20 (d, J = 13.05 Hz, IH), 

4.06 (d,J = 13.05 Hz, IH), 3.43 (s, 3H), 2.51 (s, 3H); LC/MS m/z 340 [M+H]+. 

[00338] Substitutions on the pyridone ring were achieved following the general step 

set forth in Scheme 7, below. 

[00339] Scheme 7: 
OH 
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>-N f 

NC' 
Xf 

8(7H)-yl)benzonitrile ci (Compound 178). 6-(4-Chlorophenyl)-l-methyl-

4H-isoxazolo[4,5-e]pyrido[3,4-c]azepin-7(8H)-one (0.025 g, 0.077 mmol), 4-

cyanophenylboronic acid (0.023 g, 0.153 mmol), copper(II) acetate (0.035 gs 0.192 mmol) 

and pyridine (1 mL) were charged into a vial equipped with a stir bar. The reaction was 

heated to 40 °C for 3 h in an open vial (to allow contact with air) before silica gel was added. 

Then the pyridine was removed under vacuum. The dry silica gel was packed and the 

adsorbed product was purified by flash chromatography (hexane/EtOAc 19:1 to 4:6) to give 

4-(6-(4-chlorophenyl)-l-methyl-7-oxo-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-8(7H)-

yl)benzonitrile as an off-white solid (0.027 g). ]H NMR (400 MHz, DMSO-de) 8 8.04 (d, J -
6.87 Hz, IH), 8.02 (td, J = 2.10, 8.24 Hz, 2H), 7.66 (td, /= 2.10, 8.70 Hz, 2H), 7.49 (td, / = 

2.10, 8.47 Hz, 2H), 7.35 (td, / = 2.30, 8.70 Hz, 2H), 6.84 (d, / = 7.32 Hz, IH), 5.26 (d, / = 

13.28 Hz, IH), 4.18 (d,J= 13.05 Hz, IH), 2.56 (s, 3H); LC/MS m/z 427 [M+H]+. 

[00341] 6-(4-Chlorophenyl)-l-methyl-8-phenyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-

l-methyl-7-oxo-4H-isoxazolo[5,4-cjpyrido[4,3-e]azepin-8(7H)-yl)benzonitrile was followed, 

except that phenylboronic acid was used instead of 4-cyanophenylboronic acid. *H NMR 

(400 MHz, DMSO-de) 5 8.00 (d, J= 7.10 Hz, IH), 7.31 - 7.55 (m, 9H), 6.78 (d, i = 7.10 Hz, 

IH), 5.25 (d, J= 13.05 Hz, IH), 4.18 (d, /= 13.28 Hz, IH), 2.55 (s, 3H); LC/MS m/z 402 

[M+H]+. 

[00342] EXAMPLE 21. Synthesis of Compounds of Formula I Wherein Ar is 
Substituted Pyridine. Compounds of Formula I wherein Ar is substituted pyridine were 

synthesized according to Scheme 8. Appropriate modification of this scheme to produce 

other compounds of the invention will be readily apparent to those of skill in the art. 

7(8H)-one (Compound 179). A procedure similar to 4-(6-(4-chlorophenyl)-ci 
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N YV0 
F H 

NaBH4, EtOH TBDMS-CI, imidazole 

CH2CI2 

F OH 

-T^o -OAc 

1. PdCI2(dppf) cat. 
1,4-dioxane/H20 

2. UOH 
F OTBDMS 

I N Mn02, CH2CI2, 50 °C 

F OTBDMS 

H2N-S>|< 

Ti{OEt)4, CH2CI2 

F OTBDMS 

NMP, -20 °C 

F OTBDMS 

N. \L ' o o. r _/ V-o 
TBAF, THF HCl, MeOH 
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[00343] (2-Fluoro-4-iodopyridin-3-yl)methanol F OH. To a solution of 2-fluoro-4-

iodonicotinaldehyde (3.50 g, 13.94 mmol) in absolute EtOH (56 mL) was added sodium 

borohydride (0.264 g, 6.97 mmol) at room temperature. The reaction was stiired at room 

temperature for 1 h, followed by the slow addition of 1 M aqueous hydrochloric acid. The 

product was extracted with CH2CI2 (repeated four times), and the organic layers were 

combined, dried over sodium sulfate, filtered and concentrated to dryness. The aqueous phase 

was basified to pH 8-10 with 2 M aqueous sodium hydroxide and extracted with diethylether 

(repeated four times). Then the organic layers were combined, dried over sodium sulfate, 

filtered, combined with the previously obtained residue and concentrated to dryness under 

vacuum. The residue was used without any purification in the next step. LC/MS m/z 254 

[00344] 3-(((tert-Butyldimethyhilyl)oxy)methyl)'2-fluoro-4-iodopyridine F OTBDMS. 

To a solution of (2-fluoro-4-iodopyridin-3-yl)methanol (3.52 g, 13.91 mmol) in CH2CI2 (80 

mL) at room temperature was sequentially added imidazole (1.894 g, 27.8 mmol) and 

TBDMS-CI (2.52 g, 16,69 mmol). The reaction was stiired at room temperature for 1 h 

before diethylether was added and the insoluble salts were filtered. Silica gel was added to 

the filtrate prior to the solvent removal under vacuum. The dry silica gel was packed, and the 

adsorbed product was purified by flash chromatography (hexane/EtOAc 10:0 to 7:3) to give 

3-(((te/Y-butyldimethylsilyl)oxy)methyl)-2-fluoro-4-iodopyridine as a white solid (4.5 g). 

LC/MS m/z 368 [M+H]+. 

[00345] (4-(3-(((tert-butyldimethylsilyl)oxy)methyl)-2-fluoropyridin-4-yl)-3-

methylisoxazol-5-yl)methanol F OTBDMS . A procedure similar to that used to synthesize 

(4-Chlorophenyl)(2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-4,5-dimethylthiophen-3-

yl)methanone in Example 18 was followed. LC/MS m/z 353 [M+H]+. 

[00346] 4-(3-(((tert-BufyIdimethylsilyl)oxy)methyl)-2-fluoropyridin-4-yl)-3-

[M+H]+. 
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methylisoxazole-5-carbaldehyde F OTBDMS. TO a solution of (4-(3-((te>t-

butyldimethylsilyloxy)niethyl)-2-fluoropyridin-4-yl)-3-methylisoxazol-5-yl)methanol (1.35 

mg, 8.83 mmol) in CHoCU (38 mL) at room temperature was added manganese dioxide (6.66 

g, 77 mmol). The heterogeneous reaction was heated to 50 °C in a sealed tube for 2 h. The 

reaction was then cooled to room temperature and filtered. Then the solid was rinsed with 

EtOAc and the filtrate was concentrated to dryness under vacuum. The residue was used 

without any purification in the next step. LC/MS m/z 351 [M+H]+. 

[00347] (S,E)-N-((4-(3-((tert-Butyldimethylsilyloxy)methyl)-2-fluoropyridin-4-yl)-3-

N; 

methylisoxazol-5-yl)methylene)'2-methylpropane-2-sulfinamide F 6TBDMS. A procedure 

analogous to general protocol for (S)-/£r/-Butylsulfinylimine formation in Example 14 was 

followed. LC/MS m/z 454 [M+H]+. 

[00348] (3S)-tert-Butyl 3-(4-(3-((tert-butyldimethylsilyloxy)methyl)-2-fluoropyridin-4-
yl)-3-methylisoxazoI-5-yl)-3-((S)-l,l-ditnethylethylsuljinamido)propaiwate 

. A procedure analogous to general protocol for Addition of (2-tert-

Butoxy-2-oxoethyl)zinc(II) Chloride to (S)-rm-Butylsulfinylimine in Example 14 was 

followed. LC/MS m/z 570 [M+H]+. 

[00349] (3S)-tert-Butyl3-((S)-l,l-dimethylethylsulfinamido)-3-(4-(2-fluoro-3-

t 

(hydroxymethyl)pyridin-4-yl)-3-methylisoxazol'5-yl)propanoate I . To a 

solution of Q^-tert-butyl 3-(4-(3-((/e/7-butyldimethylsilyloxy)methyl)-2-fluoropyridin-4-yl)-
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3-methylisoxazol-5-yl)-3-((S)-l,l-dimethylethylsulfinamido)propanoate (1.01 g, 1.76 mmol) 

in anhydrous THF (20 mL) at room temperature was added a solution of tetrabutylammonium 

fluoride (1M in wet THF) (2.21 mL, 2.205 mmol). The reaction was stirred at room 

temperature for 1 h before MeOH and silica gel were added. The solvent was removed, the 

dry silica gel was packed and the adsorbed product was purified by flash chromatography 

(hexane/EtOAc 7:3 to 5:5) to give (3S)-ter/-butyl 3-((S)-l,l-dimethylethylsulfinamido)-3-(4-

(2-fluoro-3-(hydroxymethyl)pyridin-4-yl)-3-methylisoxazol-5-yl)propanoate as a gummy 

solid (0.694 g). LC/MS m/z 456 [M+H]+. 

[00350] (3S)-tert-Butyl 3-amino-3-(4-(2-fluoro-3-(hydroxymethyl)pyridin-4-yl)-3-

methylisoxazol-5-yl)propanoate N—^ . A procedure similar to the general 

protocol for HCl-mediated cleavage of the sulfinyl group in Example 14 was followed. 

LC/MS m/z 352 [M+H]+. 

[00351] tert-Butyl 2-((4S)-7-fluoro-l-methyl-6-oxo-5,6-dihydro-4H-isoxazolo[5,4-

-NH 

cJpyrido[4,3-e]azepin-4-yl)acetate f o' . To a solution of (3S)-/er/-butyl 3-
amino-3-(4-(2-fluoro-3-(hydroxymethyl)pyridin-4-yl)-3-methylisoxazol-5-yl)propanoate 

(200 mg, 0.569 mmol) and TEMPO (4.45 mg, 0.028 mmol) in CH2CI2 (5 mL) at 0 °C was 

sequentially added potassium bromide (33,9 mg, 0.285 mmol) and an aqueous solution of 

sodium hypochlorite (~0.35M buffered to pH ~8.6 with sodium bicarbonate) (4.879 mL, 

1.708 mmol). The reaction was vigorously stirred (to produce an emulsion) at 0 °C for 45 min 

before diluting with CH2CI2. The product was extracted with CH2CI2 (repeated once), with 

CHiCL/MeOH (95:5) (repeated once) and CH2CI2/TFE (95:5) (repeated once). The organic 

layers were combined, dried over a cotton plug and concentrated to dryness under vacuum. 

The residue was purified by flash chromatography (Hexane/EtOAc 8:2 to 5:5) to give lert-
butyl 2-((4S)-7-fluoro-l-methyl-6-oxo-5,6-dihydro-4//-isoxazolo[5,4-c]pyrido[4,3-e]azepin-

4-yl)acetate as a solid (45 mg). LC/MS m/z 348 [M+H]+. 

[00352] (4S)-tert-Butyl 4-(2-(tert-butoxy)-2-oxoethyl)-7-fluoro-l-methyl-6-oxo-4H-
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. ryv 
isoxazolo[5,4-c]pyrido[4,3-e]azepine-5(6H)-carboxylate o /\ . A procedure 

analogous to that used to synthesize (6S)-tert-butyl 6-(2-tert-butoxy-2-oxoethyl)-2,3,9-

trimethyl-4-oxo-4H-isoxazolo[455-e]thieno[3,2-c]azepine-5(6H)-carboxylate in Example 18 

was followed. LC/MS m/z 448 [M+Hf. 

[00353] Mixture of (3S)-tert-butyl 3-((tert-butoxycarbonyl)amino)-3-(4-(3-(4-

Uni' 

S yx 
V 'I 

chlorobenzoyl)-2-fluoropyridin-4-yl)-3-methylisoxazol-5-yl)propanoate ci 

and 
(4S)-tert-butyl 4-(2-(tert-butoxy)-2-oxoethyl)-6-(4-chlorophenyl)-7-fluoro-6-hydroxy-l-

methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepine-5(6H)-carboxylate ci 

procedure analogous to that used to synthesize (3S)-tert-Butyl 3-((tert-

butoxycarbonyl)amino)-3-(4-(4,5-dimethyl-2-(tetrahydro-2H-pyran-4-carbonyl)thiophen-3-

yl)-3-methylisoxazol-5-yl)propanoate in Example 18 was followed. LC/MS m/z 560 [M+H]+. 

[00354] 2-((4S)-6-(4-Chlorophenyl)-7-fluoro-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-

e]azepin-4-yl)acetcunide ci (Compound 180). A procedure similar to that used 

to synthesize 2-((6S)-2,3,9-trimethyl-4-(tetrahydro-2H-pyran-4-yl)-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)acetamide in Example 18 was followed. LC/MS ni/z 385 [M+H]+. 

[00355] 2-((4S)-6-(4'chlorophenyl)-l-methyl- 7-(methylamino)-4H-isoxazolo[5,4-
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c]pyrido[4,3-e]azepin-4-yl)acetamide ci (Compound 181). A procedure 

analogous to that used to synthesize 6-(4-chlorophenyl)-AU-dimethyl-4//-isoxazolo[5,4-

c]pyrido[4,3-e]azepin-7-amine in Example 20 was followed. 'H NMR (400 MHz, DMSO-dg) 

8 8.30 (d, / = 5.26 Hz, IH), 7.67 (br. s, IH), 7.36 (d, J= 8.70 Hz, 2H), 7.30 (d, J= 8.70 Hz, 

2H), 7.04 (br. s, IH), 6.95 (d, J = 5.26 Hz, 1H), 5.76 - 5.91 (q, J = 4.38 Hz, IH), 4.38 (t, J = 

7.30 Hz, 1H), 3.28 (dd, 7 = 7.80, 15.50 Hz, IH), 3.12 (dd,/= 6.75, 15.68 Hz, IH), 2.63 (d,J 

= 4.58 Hz, 3H), 2.50 (s, 3H); LC/MS m/z 396 [M+H]+. 

[00356] EXAMPLE 22. Synthesis of Compounds of Formula I Wherein R2 is 
Hydrogen and R3 is -CH2-NR'-C(0)-R. The synthesis of compounds of Formula I wherein 

R2 is hydrogen and R3 is -CH2-NR'-C(0)-R are exemplified below. Appropriate 

modification of this scheme to produce other compounds of the invention will be readily 

apparent to those of skill in the art. 

[00357] N-(((6S)-4-(4-Chloropheiiyl)'2,3,9'trimethyl'6H'isoxazolo[5,4-c]thieno[2,3-

((6S)-4-(4-Chlorophenyl)-23,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic 

acid (Compound 164; 0.044 g, 0.110 mmol) in toluene (1.5 mL) was added Et3N (0.050 mL, 

0.359 mmol) and diphenylphosphoryl azide (0.060 mL, 0.278 mmol). The reaction mixture 

was heated to 80-90 °C. After 30 min, LC-MS analysis indicated complete consumption of 

the acid. The reaction mixture was cooled to ambient temperatures and concentrated in vacuo 

to give the isocyanate as a thick paste. 

[00358] To the crude isocyanate was introduced 1,4-dioxane (1 mL) and aqueous 1 N 

NaOH (1.00 mL, 1.000 mmol) and subsequently heated to 90 °C. After 60 min, LC-MS 

analysis indicated complete consumption of starting material. The bi-phasic mixture was 

cooled to room temperature and the aqueous layer was extracted with EtOAc (3x). The 

combined organic phase was washed with water, dried over Na^SO^ and concentrated to give 

e]azepin-6-yl)methyl)acetamide ci (Compound 182). To a solution of 2-
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the free amine as an orange oil. 

[00359] The resultant amine was diluted with 1,4-dioxane (1 mL) followed by sequential 

addition of Et3N (0.1 mL, 0.717 mmol) and acetic anhydride (0.05 mL, 0.530 mmol). After 1 

h, the solution was concentrated in vacuo and the resultant oil was purified on Biotage system 

(gradient elution 10% EtOAc : 90% Hexanes to 80% EtOAc : 20% Hexanes, then isocratic 

80% EtOAc : 20% Hexanes) to give the titled compound as product as white solids. The 

solids were diluted in CH3CN (2.0 mL) and water (1.0 mL), the solution was frozen and 

lyophilized to yield the titled product (0.030 g, 0.072 mmol, 66% yield) as off-white 

amorphous solids. *H NMR (400 MHz, Acetone) 8 7.60 (br. s, IH), 7.35 - 7.46 (m, 4H), 4.15 

(br. s, 2H), 4.04 (br. s, IH), 2.47 (s, 3H), 2.43 (s, 3H), 1.91 (s, 3H), 1.69 (s, 3H); LC/MS m/z 
414 [M+H]+. 

[00360] Methyl (((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-

((6S)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic 

acid (Compound 164; 0.047 g, 0.117 mmol) in toluene (1.5 mL) was added Et3N (0.100 mL, 

0.717 mmol) and diphenylphosphoryl azide (0.080 mL, 0.370 mmol). The reaction mixture 

was heated to 80 °C. After 1 h, LC-MS analysis indicated complete consumption of the 

carboxylic acid. The reaction mixture was cooled to ambient temperatures and concentrated 

in vacuo to give a thick paste. 

[00361] To the paste was introduced 1,4-dioxane (5 mL), MeOH (5 mL) and aqueous 1 N 
NaOH (5 mL) and the bi-phasic mixture was subsequently heated to 90 °C. After 24 h, LC-

MS analysis indicated complete consumption of acyl-azide. The bi-phasic mixture was 

cooled to room temperature and the aqueous layer extracted with EtOAc (3x). The combined 
organic phase was washed with water, dried over Na^SO^ and concentrated to give the free 

amine as white solids. The solids were purified on Biotage system (gradient elution 10% 

EtOAc : 90% Hexanes to 20% EtOAc : 80% Hexanes) to give the titled product (0.005 g, 

0.012 mmol, 10% yield) as white solids.; ]H NMR (400 MHz, D6-Acetone) 8 7.43 (s, 2H), 

7.40 (s, 2H), 6.70 (br. s, IH), 4.00 - 4.22 (m, 3H), 3.58 (s, 3H), 2.47 (s, 3H), 2.44 (s, 3H), 

e]azepin-6-yl)methyl)carbamate ci (Compound 183). To a solution of 2-
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1.70 (s, 3H); LC/MS m/z 430 [M+H]+. 

[00362] EXAMPLE 23. Synthesis of Other Compounds of Formula I. The synthesis 

of other exemplary compounds of Formula I are set forth below. 

[00363] 2-((6S)-4-((4-Chlorophenyl)amino)-2,3,9-trimethyl-6H-isoxazolo[5,4-

HN 

c]thieno[2,3-e]azepin-6-yl)acetic acid ci (Compound 184). To a vial was 

added tert-butyl 2-((6S)-4-chloro-2,3,9-trimethyl-6H-isoxazolo[4,5-e]thieno[3,2-c]azepin-6-

yl)acetate, a form of intermediate 18, prepared according to Example 14 (0.056 g, 0.147 

mmol), 4-chloroaniline (0.042 g, 0.333 mmol), ((lS,4R)-7,7-dimethyl-2-

oxobicyclo[2.2.1]heptan-l-yl)methanesulfonic acid (0.039 g, 0.168 mmol) and DMSO (0.5 

mL). The vial was sealed and initially heated to 125 °C for 3 h in the microwave reactor. LC-

MS analysis shows complete consumption of starting material and formation of the desired 

coupled product as a mixture of acid and ester. The reaction mixture was subsequently heated 

at 145 °C for an additional 2 h, at which time LC-MS analysis show conversion of all 

intermediates to desired acid. The solution was partitioned between MTBE and 1 N NaOH. 

The organic layer was washed with additional 1 N NaOH (2 x) and the combined aqueous 

layer was acidified to with concentrated HCl. The acidic aqueous layer (pH ~3-4) was 

extracted with EtOAc (4 x). The combined organic phase was washed with water (2x), brine 

(lx), dried over Na^SO.;, and concentrated to yield the titled product (0.056 g, 0.135 mmol, 

92 % yield) as a brown foam that was used without further purification. LC/MS m/z 416 

[M+H]+. 

[00364] 2-((6S)-4-((4-Chlorophenyl)amino)-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)acetamide ci (Compound 185). To a solution of 

crude carboxylic acid in DMF (1.0 mL) was sequentially added N, N-diisopropylethyl amine 

(0.100 mL, 0.573 mmol), NH4CI (0.028 g, 0.523 mmol), and l-Cyano-2-ethoxy-2-

oxoethylidenaminooxy)dimethylamino-morpholino-carbenium hexafluorophosphate 
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(("COMU"), Sigma-Aldrich) (0.038 g, 0.089 mmol). After complete addition of reagents the 

reaction mixture was allowed to age until complete consumption of the carboxylic acid was 

detected by LC-MS. The reaction mixture was dilute with EtOAc and brine. The aqueous 

layer was extracted with EtOAc (3x) and the combined organic extract was washed with 

water (2x), dried over Na2S04 and concentrated to give a pink oil. The oil was purified on 

Biotage system (gradient elution 10% EtOAc : 90% Hexanes to 80% EtOAc : 20% Hexanes, 

then isocratic 80% EtOAc : 20% Hexanes), the volatile organics were removed, and the 

purified compound was subsequently diluted with CH3CN (10 mL) and H20 (1 mL), and 

lyophilized to give the titled compound (0.023 g, 0.055 mmol, 41.2 % yield) as off white-

amorphous solids. !H NMR (400 MHz, Acetone-d6) 5 7.80 (d,J= 8.78 Hz, 2H), 7.21 (d, J = 

8.78 Hz, 2H), 7.12 (br. s, IH), 6.35 (br. s, IH), 4.40 (br. s, IH), 3.03 - 3.19 (m, J = 8.50 Hz, 

2H), 2.44 (s, 3H), 2.40 (s, 3H), 2.31 (s, 3H); LC/MS m/z 415 [M+H]+. 

[00365] 2-((6S)-2,3,9-trimethyl-4-phenoxy-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-

2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate, a form of intermediate 

18, prepared according to Example 14 (0.220 g, 0.58 mmol) and phenol (0.276 g, 2.90 mmol) 

in pyridine (1 mL) was heated at 130 °C for 1 h by MW. After the solvent was removed in 
vacuo, the residue was washed with 1 N NaOH, dried by anhydrous Na2S04. The product 

was purified by Prep-TLC (PE : EA = 4 : 1) to give tert-butyl 2-((6S)-2,3,9-trimethyl-4-

phenoxy-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate (0.020 g, 7.9% yield) as a 

white solid, tert-butyl 2-((6S)-2,3,9-trimethyl-4-phenoxy-6H-isoxazolo[5,4-c]thieno[2,3-

e]azepin-6-yl)acetate was converted to target compound 2-((6S)-2,3,9-trimethyl-4-phenoxy-

6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetamide using Step L in Example 14. JH 

NMR (300 MHz, CDC13) 6 7.39 - 7.34 (m, 2H), 7.22 - 7.07 (m, 3H), 6.07(s, IH), 5.18(s, 1H): 

4.46 (q, J = 4.5 Hz, IH), 2.99 - 2.84 (m, 2H), 2.48 (s, 3H), 2.45 (s, 3H), 2.42 (s, 3H); LC/MS 

m/z 382 [M + H]+. 

[00366] (6S)-6-((lH-imidazol-2-yl)methyl)-4-(4-chloroplienyl)-2,3,9-trimethyl-6H-

yl)acetamide (Compound 186). A mixture of tert-butyl 2-((6S)-4-chloro-
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isoxazolo[5,4-c]thieno[2,3-e]azepine ci (Compound 187). To a solution of 2-

((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-

yl)acetamide (Compound 110, 0.120 g, 0.30 mmol) in THF (5 mL) was added Lawesson 

reagent (0.248 g, 0.60 mmol). The mixture was refluxed overnight. The reaction mixture was 

concentrated in vacuo and the residue was recrystallized by petroleum and ethyl acetate to 

give 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-

yl)ethanethioamide (0.080 g, 64% yield). 

[00367] To a solution of 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)ethanethioamide (0.080 g, 0.19 mmol) and 2,2-

dimethoxyethanamine (0.200 g, 1.90 mmol) in CH3CN (5 mL) was added HgCh (0.515 g, 

1.90 mmol). The mixture was refluxed overnight. The reaction mixture was filtered, 

concentrated in vacuo and the residue was purified by column chromatography (silica-gel, 

petroleum: ethyl acetate= 2:1) to give (6S)-6-((lH-imidazol-2-yl)methyl)-4-(4-chlorophenyl)-

2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepine as a yellow solid (0.005 g, 6.2% 

yield): !H NMR (300 MHz, DMSO-d6) 8 8.26 (br, IH), 7.42 (d, J = 4.8 Hz, 2H), 7.24 (d, J = 

4.8 Hz, 2H), 6.82 (d, J = 1.2 Hz, 2H), 4.40 - 4.30 (m, 1H), 3.84 - 3.74 (m, 2H), 2.50 (s, 3H), 

2.42 (s, 3H), 1.64 (s, 3H); LC/MS m/z 423 [M + H]+. 

[00368] (6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6-(thiazol-2-ylmethyl)-6H-

((6S)-4-(4-Chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetic 

acid (Compound 164; 0.160 g, 0.40 mmol) and DMF (1 drop) in dichloromethane (2 mL) was 

added oxalyl chloride (0.070 g, 0.55 mmol) drop-wise at 0 °C. The mixture was stirred for 

0.5 hour at room temperature. The solution was cooled to 0 °C and 2,2-dimethoxyethanamine 

(0.210 g, 5.00 mmol) was added. The mixture was stiired for 0.5 hour at room temperature. 

Then the solution was diluted with water (5 mL) and extracted with ethyl acetate (10 mL x 3). 

is oxazolo[5,4-c]thieno[2,3-eJazep in e ci (Compound 188). To a solution of 2-
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The combined organic layers were washed with 1 N HCl and NaHCC>3, dried over Na2SC>4, 

concentrated in vacuo to give 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)-N-(dimethoxymethyl)acetamide as a light yellow solid (0.120 g, 

yield 63.4%) which was used directly in the next step without further purification. 

[00369] To a solution of 2-((6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)-N-(dimethoxymethyl)acetamide (0.120 g, 0.25 mmol) in 

dichloromethane (3 mL) was added trifluoroacetic acid (2 mL, 26 mmol). The reaction 

mixture was stirred for 5 h. The mixture was concentrated and THF (5 mL) and Lawesson 

reagent (0.248 g. 0.60 mmol) were added. The mixture was refluxed overnight. The reaction 

mixture was concentrated in vacuo and the residue was purified by column chromatography 

(silica-gel, petroleum: ethyl acetate =10:1) to give (6S)-4-(4-chlorophenyl)-2,3,9-trimethyl-

6-(thiazol-2-ylmethyl)-6H-isoxazolo[5,4-c]thieno[2,3-e]azepine as a yellow solid (0.030 g, 

17% yield). *H NMR (300 MHz, CDC13) 5 7.73 (d, J = 3.3 Hz, IH); 7.35 - 7.29 (m, 5H), 4.31 

- 4.20 (m, 3H), 2.51 (s, 3H), 2.40 (s, 3H), 1.64 (s, 3H); LC/MS m/z 440 [M+ H]+. 

[00370] EXAMPLE 24: IC50 measurements for inhibitors using BRD4 AlphaLisa 
Binding Assay. His/Flag epitope tagged BRD4 BD142-168 was cloned, expressed and purified 

to homogeneity. BRD4 binding and inhibition was assessed by monitoring the engagement 

of biotinylated H4-tetraacetyl peptide (Millipore #12-379) with the target using the 

AlphaLisa technology (Perkin-Elmer). Specifically, in a 384 well ProxiPlate BRD4(BD1) 

(30 nM final) was combined with peptide (200 nM final) in 40 mM HEPES (pH 7.0), 40 mM 

NaCl, 1 mM DTT, 0.01% (w/v) BSA, and 0.008% (w/v) Brij-35 either in the presence of 

DMSO (final 1.2% DMSO) or compound dilution series in DMSO. After 20 minute 

incubation at room temperature Alpha streptavidin donor beads and AlphaLisa anti-Flag 

acceptor beads were added to a final concentration of 10 ug/mL each. After three hours 

equilibration plates were read on an Envision instrument and IC50S calculated using a four 

parameter non-linear curve fit. The results of this assay are set forth in Table 6, below. 

[00371] Table 6, Activity of Exemplary Compounds of the Invention 

Compound No. BRD4 Alphascreen 
IC50 

100 + 

101 + 
102 + 
103 + 

Compound No. BRD4 Alphascreen 
IC50 

104 ++ 
105 +++ 
106 + 
107 + 
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Compound No. BRD4 Alphascreen 
IC5(> 

108 + 
109 + 
110 + 
111 + 
112 + 
113 + 
114 + 
115 + 
116 + 
117 + 
118 + 
119 + 
120 + 
121 +++ 
122 +++ 
123 +++ 
124 + 
125 +++ 
126 + 
127 +++ 
128 + 
129 + 
130 + 
131 + 
132 + 
133 + 
134 + 
135 + 
136 + 
137 + 
138 + 
139 + 
140 + 
141 + 
142 + 
143 + 
144 + 
145 + 

PCT/US2011/063046 

Compound No. BRD4 Alphascreen 
IC50 

146 + 
147 + 
148 + 
149 + 
150 + 
151 + 
152 +++ 
153 +++ 
154 +++ 
155 + 
156 + 
159 + 
160 + 
162 + 
163 + 
165 + 
167 -H-+ 

168 +++ 
169 +++ 
170 + 
171 +++ 
172 + 
173 + 
174 + 
175 + 
176 +++ 
177 +++ 
178 +++ 
179 +++ 
181 + 
182 + 
183 + 
185 +++ 
186 ++ 
187 + 
188 + 
189 +++ 
190 + 
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191 +++ 

[00372] In Table 6, "+" represents a value under 0.50 pM; "++" a value between 0.50 pM 

and 1 pM; and "+++" a value greater than 1 pM. 

[00373] EXAMPLE 25: Cell-based Assays 

[00374] cMyc RNA quantification assay (QuantiGene® Assay): MV4:11 (AML) or 

Raji (Burkitt's lymphoma) cells were seeded in a 96-well plate and incubated in the presence 

of various concentrations of compounds for 4 h. Relative mRNA levels were quantitated by 

using QuantiGene 2.0 assay (Affymetrix) according to the manufacturer's recommendation. 

Signals were detected by using an Envision plate reader (Perkin-Elmer). Biological duplicates 

were averaged and normalized to vehicle (DMSO) control to calculate percent MYC mRNA 

levels. 

[00375] Cell-based IL-6 quantification assay (ELISA, Mesoscale assay): 100,000 

THP-1 cells were seeded in RPMI1640-10% FBS in 96-well plates. LPS (E. Coli Invitrogen) 

in RPMT-10%FBS at a final concentration of 4pg/mL was added to the wells and the cells are 

then incubated in the presence of various concentrations of compounds for 16 h. Plates are 

spun (2rpm, 5min), an aliquot of 25uL supernatant is transferred in to an ELISA plate 

(Mesoscale technology, MSD) and the detection of IL-6 is performed using manufacturer's 

instructions. The amount of cells in each well is assessed using CellTiter-Glo® (Promega). 

The ratio of ELISA value/ CellTiter-Glo value is used to calculate the percent of inhibition of 

IL-6 secretion. The result of these assays for certain compounds of the invention are set forth 

in Table 7 below. 

Cmpd No. IL6 MYC-Raji MYC-MV411 
100 ++ n.t. n.t. 
101 ++ n.t. n.t. 
102 + + n.t. 
103 + + n.t. 
104 ++ n.t. n.t. 
105 -HH- n.t. n.t. 
106 + n.t. n.t. 
107 + n.t. n.t. 
108 + + n.t. 
109 + + n.t. 
110 + + + 
111 + n.t. n.t. 
112 + + n.t. 
113 + + n.t. 
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Cmpd No. IL6 MYC-Raji MYC-MV411 
114 + + n.t. 
115 + + n.t. 
116 + + n.t. 
117 + n.t. n.t. 
118 + + n.t. 
119 ++ n.t. n.t. 
120 + ++ n.t. 
121 +++ n.t. n.t. 
122 +++ n.t. n.t. 
123 +++ n.t. n.t. 
124 ++ +++ n.t. 
125 +++ n.t. n.t. 
126 + +++ n.t. 
127 +++ n.t. n.t. 
128 + + n.t. 
129 + + n.t. 
130 + + + 
131 + + n.t. 
132 + + + 
133 + ++ n.t. 
134 + ++ n.t. 
135 + + n.t. 
136 + + + 
137 + ++ n.t. 
138 + + n.t. 
139 + + + 
140 + + n.t. 
141 + +++ n.t. 
142 + ++ n.t. 
143 + ++ n.t. 
144 + + + 
145 + + + 
146 + + n.t. 
147 + ++ n.t. 
148 + + + 
149 + + n.t. 
150 + + n.t. 
151 + n.t. n.t. 
152 +++ +++ n.t. 
153 +++ n.t. n.t. 
154 +++ n.t. n.t. 
155 ++ + n.t. 
156 +++ n.t. n.t. 
159 + + n.t. 
160 + + n.t. 
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Cmpd No. IL6 MYC-Raji MYC-MV411 
162 +++ n.t. n.t. 
163 + +++ n.t. 
165 + + n.t. 
168 +++ n.t. n.t. 
169 +++ n.t. n.t. 
170 +++ n.t. n.t. 
171 +++ n.t. n.t. 
172 + ++ n.t. 
173 + + n.t. 
174 + ++ n.t. 
175 ++ +++ n.t. 
176 +++ n.t. n.t. 
177 +++ n.t. n.t. 
178 +++ n.t. n.t. 
179 +++ n.t. n.t. 
180 + ++ ++ 
181 + + + 
182 ++ n.t. n.t. 
183 ++ n.t. n.t. 
185 +++ n.t. n.t. 
186 ++ +++ n.t. 
187 +++ +++ n.t. 
188 + +++ n.t. 

[00376] In Table 7, "n.t." = not tested, "+" represents a value under 0.50 (aM; "++" a 

value between 0.50 |iM and 1 pM; and "+++" a value greater than 1 pM. 

[00377] EXAMPLE 26: Preparation of Compounds of Formula II, Where Rs is 
Aryl or Heteroaryl. Scheme 9, below sets forth a general method for making certain 

compounds of the invention. 

[00378] Scheme 9: 
tBuOiC^ 
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[00379] General Procedure for Imide 30 Formation (Step M). To a solution of 

lactam starting material (intermediate 17 wherein ring A is aryl or heteroaryl and (R5)n is a 

single halo substituent; 1 equivalent) and DMAP (0.10 equivalent or 10 mol %) in THF (0.5 

M in substrate concentration) was added B0C2O (1.2 - 1.3 equivalent). After 30 min, the 

reaction mixture was concentrated in vacuo to yield brown solids. The crude product may 

either be purified on Biotage system (gradient elution 5% EtOAc: 95% Hexanes to 10% 

EtOAc : 90% Hexanes, then isocratic 10% EtOAc : 90% Hexanes) or crystallized from 

EtOAc:Hexanes mixtures to deliver the titled N-Boc imide product 30 (generally in the range 

of 88% to 97% yield) as white solids. 

[00380] General Procedure for Addition of Nucleophiles to N-Boc-Imide 30 (Step 
N). To a cooled (-40° C) solution of N-Boc-Imide 30 (1 equivalent) in THF (0.5 M in 

substrate concentration) was added the appropriate Grignard reagent (typically 1.1-1.5 

equivalent) in one-portion. After 5 min, the mixture was allowed to warm to room 

temperature and quenched with 1 N HCl. The aqueous layer was extracted with EtOAc (2x). 

The combined organic extracts were washed with aqueous saturated NaHC03, dried over 

Na2S04, and concentrated in vacuo. The crude product was purified on Biotage system 

(typically gradient elution 5% EtOAc : 95% Hexanes to 30% EtOAc : 70% Hexanes) to yield 
the desired N-Boc ketone compound 31 (generally > 90% yield) generally as a either a white 

foam or solids. 

[00381] General Procedure for TFA-Deprotection and Azepine 32 Formation (Step 
O). To a solution of N-Boc ketone 31 in CHCI3 (0.2 M in substrate concentration) was added 

TFA (10-30 equivalent) and the reaction mixture was heated at reflux for ~24 h. The yellow 

reaction mixture is cooled to ambient temperatures, concentrated in vacuo, and excess TFA 

was azeotropically removed using excess CHCI3, followed by toluene. The crude carboxylic 

acid 32 was dried and used without further purification. The carboxylic acid 32 was 

converted to the corresponding carboxamide 33 using a coupling reagent and an appropriate 

base as described in Step L. 

[00382] An alternative method to the coupling step described in Step L utilized for 

converting carboxylic acid 32 to the corresponding carboxamide 33 (designated Step S) as 

follows. To a solution of carboxylic acid 32 (1 equivalent) in anhydrous dichloromethane 

was added oxalyl chloride (25 equivalents) in a dropwise manner. After stirring for 1 h, the 

mixture was concentrated. The resulting residue was dissolved in dichloromethane and 0.5 N 
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ammonia in 1.4-dioxane (5 equivalents) was introduced. After aging for 2 h, the reaction 

mixture was concentrated in vacuo and the resulting residue was purified by flash column 

chromatography (silica-gel, dichloromethane: methanol = 20:1) to give the desired 

carboxamide 33 product as a solid. 

[00383] General Procedure for Suzuki Cross-Coupling to Aryl-halide (Step P). To a 

re-sealable vial the carboxamide 33 from above (1.0 equivalent) was added Pd2(dba)3 (0.10 

equivalent), tri-teit-butylphosphonium tetrafluoroborate (0.22 equivalent), potassium 

phosphate tribasic, monohydrate (2.0 equivalent), and the appropriate aryl boronic acid or 

hetero-aryl boronic acid (1.5 equivalent). The flask was evacuated and purged (3x). followed 

by sequential addition of 1,4-dioxane and water (typical ratio 20:1), and the flask was once 

again evacuated and purged with N2 (g) (3x) and the reaction mixture was heated to 100 °C 

until the consumption of the aryl chloride was detected by LC-MS. The reaction mixture was 

subsequently cooled to room temperature and filtered over a plug of Celite. The filter cake 

was washed with EtOAc (3x) and the filtrate was concentrated in vacuo. The cross-coupled 

product of Formula II was purified via Biotage system (generally gradient elution using 

mixtures of EtOAc-Hexanes) to yield the desired coupled product (in 50 - 90 % yield). 

[00384] The compounds in Tables 8 and 9 were made using the general protocol 

described above in Example 26 and/or the protocols described in Example 14. The final steps 

employed from those Examples are indicated for each compound. Steps Q and R employed 

in the synthesis of Compounds 239, 248 and 249 are described in the next example. 
•K 

D o 
*NH: 

[00385] Table 8. 

A, 

Compound 
No. Rio Physical Data Final 

steps 

196 
$ 

F 

LC/MS m/z 351 [M+H]+; *H NMR (300 
MHz, CDCI3) 6 8.45 (s, IH), 7.99-7.94 
(m, IH), 7.62-7.59 (m, 2H), 7.50-7.33 
(m, 3H), 6.25 (br. s, 1H), 5.62 (br. s, 
IH), 4.62-4.58 (m, IH), 3.43-3.30 (m, 
2H), 2.55 (s, 3H). 

H, L 
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Compound 
No. Rs Rn Physical Data Final Steps 

192 CI CN 

LC/MS m/z 437 [M+H]+; [H 
NMR (400 MHz, DMSO-de) 
5 8.55- 8.46 (m, IH), 7.91 - 7.83 
(m, 3H), 7.82 - 7.75 (m, IH), 
7.50 - 7.43 (m, 2H), 7.42 - 7.37 
(m, IH), 4.55 - 4.50 (m, IH), 
4.44 - 4.38 (m, IH), 3.26 - 3.12 
(m, 2H), 2.50 (br. s, 3H). 

H, L 

197 OCF3 CI 

LC/MS m/z 450 [M+H]+; ]H 
NMR (400 MHz, DMSO-de) 8 
7.97 (d, J = 8.70 Hz, IH), 7.77 -
7.71 (m, IH), 7.65 (br. s, IH), 
7.48 - 7.43 (m, 2H), 7.36 - 7.30 
(m, 3H), 7.05 (br. s, IH), 4.40 -
4.29 (m, IH), 3.23 - 3.12 (m, 
2H), 2.51 (s, 3H). 

H, L 

201 CI CF3 

LC/MS m/z 434 [M+H]+; ]H 
NMR (400 MHz, DMSO-dg) 8 
7.90 - 7.85 (m, IH), 7.81 - 7.74 
(m, 3H), 7.67 - 7.62 (m, IH), 
7.52 (d, /= 8.0 Hz, 2H), 7.42 (d, 
J = 2.3 Hz, IH), 7.07 - 7.02 (m, 
IH), 4.43 - 4.35 (m, IH), 3.22 -
3.11 (m, 2H), 2.50 (s, 3H). 

H, L 

203 H CF3 

LC/MS m/z 399 [M+H]+; ]H 
NMR (300 MHz, Acetone-d6) 8 
7.86 (d, J = 7.8 Hz, IH), 7.75-
7.69 (m, 3H), 7.60 (d, J = 8.4 Hz, 
2H), 7.44 (d, J = 8.1 Hz, 2H), 
7.16 (m, IH), 6.42-6.41 (m, IH), 
4.54-4.52 (m, IH), 3.35-3.31 (m, 
2H), 2.58 (s, 3H). 

H, L 
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Compound 
No. R5 Rn Physical Data Final Steps 

206 xV" H2N N 
CF3 

LC/MS m/z 492 [M+H]+; 'H 
NMR (400 MHz, DMSO-de) 8 
8.24 (d, J = 2.5 Hz, 1H), 7.99 -
7.93 (m, IH), 7.92 - 7.84 (m, 
2H), 7.74 (d, J = 8.1 Hz, 2H), 
7.68 (br. s, IH), 7.58 - 7.51 (m, 
3H), 7.06 (br. s} IH), 6.82 (br. s, 
2H), 6.67 (d, J = 8.9 Hz, 1H), 
4.46 - 4.34 (m, 1H), 3.20 (br. s, 
2H), 2.56 (s, 3H). 

H, L, P 

210 F CI 

LC/MS m/z 384 [M+H]+; AH 
NMR (400 MHz, Acetone-d6) 8 
7.90 (dd, J = 5.56, 8.78 Hz, IH), 
7.57 - 7.48 (m, IH), 7.48 - 7.34 
(m, 4H), 7.23 (dd, J = 2.93, 9.65 
Hz, IH), 7.14 (br. s, 1H), 6.41 
(br. s, IH), 4.50 (br. s, IH), 3.31 
(d, J = 7.02 Hz, 2H), 2.53 (s, 
3H). 

M, N, 0 

211 CI F 

LC/MS m/z 384 [M+H]+; ]H 
NMR (400 MHz, DMSO-d6) 8 
7.87 - 7.84 (m, 1H), 7.79-7.76 
(m, 1H), 7.64 (br. s, IH), 7.37 -
7.32 (m, 3H)f 7.24 - 7.21 (m, 
2H), 7.02 (br. s, IH), 4.39 - 4.12 
(m, IH), 3.18 (m, 2H), 2.47 (s, 
3H). 

H, L 

212 F CN 

LC/MS m/z 375 [M+Hf; ]H 
NMR (400 MHz, DMSO-cy 
8 7.93 - 7.84 (m, 3H), 7.68 - 7.59 
(m, 2H), 7.52 - 7.47 (m, 2H), 
7.22 (dd, J = 2.75, 9.61 Hz, IH), 
7.05 (br. s, IH), 4.31 - 4.44 (m, 
IH), 3.18 (br. s, 2H), 2.50 (s, 
3H). 

H, L 
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Compound 
No. R5 Rn Physical Data Final Steps 

213 Jfj^ 
H2N N 

CI 

LC/MS m/z 458 [M+H]+; *H 
NMR (400 MHz, DMSO-de) 5 
8.23 (d, J = 2.29 Hz, IH), 7.97 -
7.90 (m, IH), 7.88 - 7.83 (m, 
IH), 7.81 - 7.75 (m, IH), 7.70 -
7.62 (br. s, IH), 7.53 (d, J = 1.83 
Hz, IH), 7.47 - 7.30 (m, 4H), 
7.04 (br. s, IH), 6.49 (d, J = 8.93 
Hz, IH), 6.15 (br. s, 2H), 4.39 -
4.31 (m, IH), 3.23 - 3.13 (m, 
2H), 2.53 (s, 3H). 

M, P, N, O, L 

216 
H2N N 

F 

LC/MS m/z 442 [M+H]+; lH 
NMR (400 MHz, DMSO-de) 8 
8.25 (s, 1H), 8.07 (br. s, IH), 
7.95 (m, IH), 7.93 (m, IH), 7.69 
(br. s, IH), 7.58 (s, IH), 7.40 
(dd, J = 5.49, 8.70 Hz, 2H), 7.19 
(t, J = 8.81 Hz, 2H), 7.05 (br. s, 
IH), 6.85 (br. s, 1H), 4.41 - 4.26 
(m, IH), 3.20-3.15(m, 2H), 2.53 
(s, 3H). 

H, L, P 

217 OCH3 CI 

LC/MS m/z 396 [M+H]+; 'H 
NMR (400 MHz, DMSO-d*) 8 
7.79 - 7.73 (m, IH), 7.64 (br. s, 
IH), 7.45-7.42 (m, 2H), 7.37 -
7.32 (m, 2H), 7.31 (d, IH), 7.02 
(br. s, IH), 6.86 (d, J = 2.75 Hz, 
IH), 4.39 - 4.12 (m, IH), 3.74 
(s, 3H), 3.15 (br. s, 2H), 2.47 (s, 
3H). 

H, L 

224 CN CI 

LC/MS m/z 391 [M+H]+; fH 
NMR (400 MHz, DMSO-de) 8 
8.13 (dd, J = 1.66, 8.31 Hz, IH), 
8.00 (d, J = 8.31 Hz, IH), 7.89 
(dt J = 1.25 Hz, 1H), 7.65 (br. s, 
IH), 7.49 - 7.43 (m, 2H), 7.35 -
7.30 (m, 2H), 7.05 (br. s, IH), 
4.36 (br. s, IH), 3.17 (br. s, 2H), 
2.53 (s, 3H). 

P (Zn(CN)2 

was used as 
the 

nucleophile), 
H, L 
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Compound 
No. Rs Rn Physical Data Final Steps 

226 H 
OH 

LC/MS m/z 388 [M+Hf; 'H 
NMR (400 MHz, DMSO-dg) 8 
7.80 (s, IH), 7.72 - 7.67 (m, IH), 
7.66 - 7.62 (m, IH), 7.44 - 7.35 
(m, 2H), 7.21 (d, J = 3.32 Hz, 
4H), 7.04 - 7.00 (m, IH), 5.97 (s, 
IH), 4.30 - 4.22 (m, IH), 3.20 -
3.11 (m, 2H), 2.51 (s, 3H), 1.12 
(d, J = 2.49 Hz, 2H), 0.95 (d, J = 
2.49 Hz, 2H). 

H, L 

233 H 
NH2 

LC/MS m/z 389 [M+H]+; *H 
NMR (400 MHz, DMSO-d6) 8 
7.81 (d, J = 7.69 Hz, IH), 7.72 -
7.67 (m, 1H), 7.64 (br. s, IH), 
7.50 (d, J = 8.52 Hz, 2H), 7.45 -
7.36 (m, 2H), 7.23 (d, J = 8.31 
Hz, 2H), 7.02 (br. s, IH), 4.31 -
4.24 (m, IH), 3.16 (br. s, 2H), 
2.51 (s, 3H), 1.35 (s, 6H). 

H, L 

234 
0 

F 

LC/MS m/z 470 [M+Hj+; [H 
NMR (400 MHz, DMSO-d6) 5 
12.99 - 12.84 (m, IH), 8.08 (dd, 
J = 1.97, 8.21 Hz, IH), 8.02-7.92 
(m, 3H), 7.79 (d, J = 8.52 Hz, 
2H), 7.68 (s, 2H), 7.42 (dd, J = 
5.51, 8.83 Hz, 2H), 7.20 (t, J = 
8.72 Hz, 2H), 7.05 (br. s, IH), 
4.40-4.33 (m, IH), 3.16 (s, 2H), 
2.55 (s, 3H). 

H, L, P 

235 H 
OH 

LC/MS m/z 390 [M+H]+; 'H 
NMR (400 MHz, DMSO-dg) 8 
7.81 (d, J = 7.69 Hz, IH), 7.70 
(dt, J = 1.66, 7.37 Hz, IH), 7.64 
(br. s, IH), 7.46 - 7.36 (m, 4H), 
7.23 (d, J = 8.52 Hz, 2H), 7.02 
(br. s, IH), 5.05 (br. s, IH), 4.27 
(br. s, IH), 3.16 (br. s, 2H), 2.51 
(s, 3H), 1.39 (s, 6H). 

H, L 
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Compound 
No. R5 Rii Physical Data Final Steps 

239 OH CI 

LC/MS m/z 382 [M+H]+; 'H 
NMR (400 MHz, DMSO-cy 6 
9.95 - 9.83 (m, IH), 7.64 (d,/ = 
8.5 Hz, 2H), 7.45 (d, J = 8.5 Hz, 
2H), 7.38 - 7.26 (m, 2H), 7.17 -
7.08 (m, IH), 7.05 - 6.96 (m, 
IH), 6.72 (d, J = 2.5 Hz, IH), 
4.34 - 4.18 (m, IH), 3.21 - 3.01 
(m, 2H), 2.45 (s, 3H). 

H, L, Q 

248 OEt CI 

LC/MS m/z 410 [M+H]+; 'H 
NMR (400 MHz, Acetone-d6) 5 
7.74 (d, J = 9.07 Hz, IH), 7.47 -
7.35 (m, 4H), 7.28 (dd, J = 2.78, 
8.63 Hz, IH), 7.15 - 7.09 (br. s, 
IH), 6.93 (d, J = 2.63 Hz, IH), 
6.38 (br. s, IH), 4.54 - 4.36 (m, 
IH), 4.2-3.9 (m, 2H), 3.27 (br. s, 
2H), 2.49 (s, 3H), 1.33 (t, J = 
6.87 Hz, 3H). 

H, L, Q, R 

249 O'Pr CI 

LC/MS m/z 424 [M+H]+; *H 
NMR (400 MHz, Acetone-d6) 6 
7.73 (d, J = 8.78 Hz, IH), 7.50 -
7.34 (m, 4H), 7.27 (dd, J = 2.63, 
8.78 Hz, IH), 7.17 - 7.07 (br. s, 
IH), 6.91 (d, J = 2.63 Hz, IH), 
6.36 (br. s, IH), 4.68 - 4.55 (m, 
IH), 4.52 - 4.38 (m, IH), 3.37 -
3.17 (m, 2H), 2.49 (s, 3H), 1.28 
(d J = 6.00 Hz, 3H), 1.24 (d, J = 
6Hx, 3H). 

H, L, Q, R 

[00387] EXAMPLE 27: Preparation of Compounds of Formula II, Where Ring A 
is Phenyl and R5 is Hydroxy or Alkoxy. 

[00388] This general preparation scheme is exemplified by using 2-((4S)-6-(4-

chlorophenyl)-8-methoxy-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetamide as 

starting material. 
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[00389] General Procedure for Synthesis of Compounds where Ring A is Phenol 

(Step Q) 

HO 

. A round bottom flask was charged with 2-((4S)-6-(4-ci 

chlorophenyl)-8-methoxy-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetamide (1 

equivalent), a stirbar and dichloromethane (volume to make concentration 0.1M). The flask 

was cooled to 0 °C and BB13 (50 equivalents) was added dropwise. The resulting suspension 

was allowed to stir and warm to room temperature over 16h, then re-cooled to 0 °C for the 

dropwise addition of methanol (20 mL). The solution was concentrated, then redissolved in 

EtOAc and washed with 1 M HCl. The aqueous phase was extracted with EtOAc (2x); the 

combined organics were washed with brine, dried (NaaSO^, filtered and concentrated. The 

product phenol could be purified on silica gel or used directly in the next reaction. 

[00390] General Procedure for Synthesis of Compounds where Ring A is Alkoxy-

2-((4S)-6-(4-chlorophenyl)-8-hydroxy-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)acetamide (1 equivalent), a stirbar and 4-methylpentan-2-one (volume to make 

concentration 0.1M). Potassium carbonate (3 equivalents) was added, followed by the 

appropriate alkyl iodide (2 equivalents). The tube was heated at 75 °C for 4 h, then poured 

into water and washed with EtOAc (3x). The combined organics were washed with brine, 

dried (Na2S04), filtered and concentrated. The product ether was purified on silica gel or by 

reverse phase HPLC. 

[00391] EXAMPLE 28: Synthesis of (4S)-8-chIoro-l,4-dimethyl-4H-
benzo[c]isoxazolo[4,5-e]azepin-6(5H)-one. The title compound was used as an alternative 

for intermediate 17 in Scheme 9 and can be used with Steps M, N, O and P (but does not 

require step L). 

XX' [00392] Methyl 5-chloro-2-iodobenzoate ci-^-^cojMe. To a round bottomed flask was 

added NaHCO.3 (22.31 g, 266 mmol), 5-chloro-2-iodobenzoic acid (25 g, 89 mmol), DMF, 

Substituted Phenyl (Step R) 

RO 

. A re-sealable reaction vial was charged with ci 

144 



WO 2012/075383 PCT/US2011/063046 

and Mel (11.07 mL, 177 mmol). The reaction was stiired at room temperature overnight. 

The reaction was diluted with water and EtOAc. The layers were separated and the aqueous 

layer was extracted with EtOAc. The combined organic layers were washed with water (3x) 

and brine before being dried over Na^SO^ filtered, and concentrated. The crude residue was 

purified via Biotage to afford the titled compound (25.81 g, 87 mmol). LC/MS m/z 297 

[M+H]+. 

[00393] Methyl 2-(5-((E)-(((S)-tert-butylsulfinyl)imino)methyl)-3-

methylisoxazol-4-yl)-5-chlorobenzoate cl/"^"COzMe intermediate was prepared using 

the protocol outlined for the synthesis of intermediate 13 in Scheme 1, starting from methyl 

5-chloro-2-iodobenzoate. LC/MS in/z 383 [M+H]+. 

[00394] 5-chloro-2-(5-((S)-l-((S)-l,l-dimethylethylsulfinamido)ethyl)-3-

methylisoxazol-4-yl)benzoate c\/^ . To a round bottomed flask was added methyl 2-

(5-((E)-((S)-tert-butylsulfinylimino)methyl)-3-methylisoxazol-4-yl)-5-chlorobenzoate (4.18 
g, 10.92 mmol) and toluene (50 mL) before the solution was cooled to -78 °C. To this 

solution was added methylmagnesium bromide (8.58 mL, 12.01 mmol) and the solution 
stirred at -78 °C for 1 h. To this solution was added an additional amount of 

methylmagnesium bromide (4.9 mL, 6.86 mmol) and the reaction stiired at -78 °C for 1.25 h. 

The reaction was quenched with saturated aqueous NH4C1 and the layers separated. The 

aqueous phase was extracted with EtOAc. The combined organic phase was washed with 

brine, dried over NaiSO.*, filtered, and concentrated. The crude residue was purified via 

Biotage (EtOAc/hex) to afford the titled compound as the major component of a mixture of 

diastereomers (3.37 g, 8.45 mmol); LC/MS m/z 399 [M+H]+. 

[00395] (4S)~8~chloro-l,4-dimethyl-4H-benzo[c]isoxazolo[4,5-

Cl VNH 
e]azepin-6(5H)-one o . To a round bottomed flask was added methyl 5-chloro-2-

(5-((S)-l-((S)-l,l-dimethylethylsulfinamido)ethyl)-3-methylisoxazol-4-yl)benzoate (3.37 g, 

8.45 mmol), MeOH (48 mL), and HCl [2M in ether] (8.45 mL, 16.90 mmol). The reaction 
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was stiired at room temperature for 30 min before concentrating. The crude residue was 

concentrated from toluene (2x) and hexane (lx) before being placed on a high vacuum line 

overnight. The crude residue (as an off-white foam) was dissolved in THF (100 mL) before 

cooling to -78 °C and addition of isopropylmagnesium chloride (15 mL, 30.0 mmol). The 

solution was stirred at -78 °C for 5 min before removal of the cold bath and warming the 

reaction to room temperature. The solution was quenched with saturated aqueous NH4CI and 

diluted with EtOAc. The layers were separated and the aqueous layer was extracted with 

EtOAc. The combined organic layers were washed with brine, dried over NaoSO^ filtered, 

and concentrated to afford a white solid. This material was purified via chiral SFC to afford 

the titled compound (1.9 g, 7.23 mmol); LC/MS m/z 263 [M+H]+. 

[00396] EXAMPLE 29: Synthesis of Compound 223. 

,co2H 1.SOCI2, DCM 
2, MeOH 

Stepl 

,C02Me 
MeLi, THF 

Step 2 

Compound 223 

[00397] Synthesis of methyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-
benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate. To a solution of 2-((4S)-6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetic acid (100 mg, 0.27 mmol) and N, N-

dimethylformamide (1 drop) in dichloromethane (10 mL) was added oxalyl chloride (56 mg, 

0.40 mmol) dropwise at 0 °C. The mixture was stiired for 0.5 hour at room temperature. The 
solution was cooled to 0 °C and methanol (100 mL) was added. The mixture was stiired for 
0.5 hour at room temperature. The mixture was concentrated in vacuo, and the residue was 

diluted with water (5 mL), and extracted with ethyl acetate (10 mL x 3). The combined 

organic layers were dried by sodium sulfate, concentrated in vacuo and the residue was 

purified by column chromatography (silica-gel, petroleum: ethyl acetate= 2 : 1) to give 

methyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate 

(80 mg, 11%) as a light yellow solid. LC/MS m/z 380 [M+H]+. 

[00398] Synthesis ofl-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-
e]azepin-4-yl)-2-methylpropan-2-ol (Compound 223). To the solution of methyl 2-((4S)-6-

(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (76.2 mg, 0.20 

mmol) in tetrahydrofuran (lOmL) was slowly added methyllithium (3N) (0.40 mL, 1.20 
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mmol) at 0 °C. The mixture was stirred for 0.5 h at 0 °C, quenched with saturated ammonium 

chloride and extracted with ethyl acetate (3x10 mL). The combined organic phase was 

washed with brine, dried over sodium sulfate and concentrated. The residue was purified by 

preparative-HPLC (isocratic acetonitrile : 0.01% acetic acid water = 65:35) to give l-((4S)-6-

(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-2-methylpropan-2-ol 

(30 mg, 39%) as a white solid. LC/MS m/z 380 [M+H]+; *H NMR (300 MHz, CD3CI) 5 7.59-

7.63 (m, 2H), 7.40-7.28 (m, 7H), 4.36-4.31 (m, IH), 2.91-2.82 (m, IH), 2.55 (s, 3H), 2.30-

2.35 (m, IH), 1.29 (s, 3H), 1.24 (s, 3H). 

[00399] Other compounds of the invention were made following the general 

procedures in Examples 14 and 28 and are set forth in Table 10. The final steps employed 

from those Examples are indicated for each compound. 
•N. 

[00400] Table 10. 

Compound 
No. R 5 Rn R3 Physical Data Final 

steps 

199 H CI -u 
HN-% 

W 

LC/MS m/z 412 [M+H]+; 
*H NMR (300 MHz, 
CDCI3) 5 7.64-7.62 (m, 
2H), 7.43-7.21 (m, 6H), 
6.70 (br. s, IH), 4.67-4.63 
(m, IH), 4.50-4.40 (m, 
2H), 3.76-3.59 (m, 2H), 
3.42-3.20 (m, 2H), 2.60 (s, 
3H). 

H, L 

204 H CI •u, 
HN—( 

LC/MS m/z 407 [M+H]+; 
'H NMR (300 MHz, 
CDCI3) 8 7.61-7.60 (m, 
2H), 7.40-7.26 (m, 6H), 
6.02 (br. s, IH), 4.65-4.50 
(m, IH), 4.20-4.13 (m, 
IH), 3.27-3.21 (m, 2H), 
2.55 (s, 3H), 1.27-1.20 (m, 
6H). 

H, L 
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Compound 
No. Rs Rn R3 Physical Data Final 

steps 

205 H CI -u, 
HN— 

LC/MS m/z 422 [M+H]+. 
'H NMR (300 MHz, 
CDC13) 8 7.66-7.61 (m, 
2H), 7.41-7.25 (m, 6H), 
6.38 (br. s, IH), 4.57-4.52 
(m, IH), 3.36-3.14 (m, 
2H), 2.56 (s, 3H), 1.47 (s, 
9H). 

H, L 

214 H CI HN—y 
^—OH 

LC/MS m/z 410 [M+H]+; 
'H NMR (300 MHz, 
CDC13) 8 7.63-7.59 (m, 
2H), 7.40-7.32 (m, 6H), 
6.88-6.82 (br. s,lH), 4.67-
4.62 (m, IH), 3.78-3.68 
(m, 2H), 3.52-3.41 (m, 
2H), 3.31-3.20 (m, 2H), 
2.81-2.78 (m, IH), 2.56 (s, 
3H). 

H, L 

230 CI F CH3 

LC/MS m/z 341 [M+H]+; 
'H NMR (400MHz, 
Acetone-d6) 8 7.85 (d, J = 
8.5 Hz, IH), 7.71 (dd, J = 
2.3, 8.5 Hz, IH), 7.51 -
7.46 (m, 2H), 7.44 (d, J = 
2.3 Hz, IH), 7.17 - 7.10 
(m, 2H), 4.16 (br. s, IH), 
2.53 (s, 3H), 1.89 (d, J = 
6.7 Hz, 3H). 

H 

231 JO* 
H2N N 

F CH3 

LC/MS m/z 399 [M+H]+; 
!H NMR (400MHz, 
DMSO-d6) 8 8.20 (d, J = 
2.5 Hz, IH), 7.90 (dd, J = 
1.7,8.3 Hz, IH), 7.82 (d,J 
= 8.3 Hz, IH), 7.64 (dd, J 
= 2.5,8.7 Hz, IH), 7.49 (d, 
J = 1.7 Hz, IH), 7.47 -
7.39 (m, 2H), 7.19 (t, J = 
8.9 Hz, 2H), 6.49 (d, J = 
8.3 Hz, IH), 6.14 (s, 2H), 
4.16 (br. s, IH), 2.54 (s, 
3H), 1.84 (d, J = 6.2 Hz, 
3H). 

H, P 
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Compound 
No. R 5 Rn R3 Physical Data Final 

steps 

237 I
 

O
 F CH3 

LC/MS m/z 427 [M+H]+; 
]H NMR (400MHz, 
Methanol-dO 5 8.05 (d, / = 
8.1 Hz, 2H), 8.01 (dd, / = 
2.0, 8.1Hz, IH), 7.90 (d, / 
= 8.3 Hz, IH), 7.64 (d,/ = 
2.0 Hz, IH), 7.62 (d, J = 
8.3 Hz, 2H), 7.48 - 7.43 
(m, 2H), 7.11 (t, J = 8.8 
Hz, 2H), 4.19 (br. s, IH), 
2.61 (s, 3H), 1.93 (d, J = 
6.8 Hz, 3H). 

H, P 

[00401] EXAMPLE 30. Preparation of 6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazoIo[4,5-e]azepine-4-carbonitrile (Compound 215). 
[00402] (E)-(2-(5-((benzhydrylimino)methyl)-3-methylisoxazol-4-yl)phenyl)(4-

0 N' "Ph 

J 
chlorophenyl)methanone ci' , To a round bottomed flask was added 4-(2-(4-

chlorobenzoyl)phenyl)-3-methylisoxazole-5-carbaldehyde (3.86 g, 11.85 mmol), DCM (50 

mL), diphenylmethanamine (2.143 mL, 12.44 mmol), and NasSCU (5.05 g, 35.5 mmol). The 

reaction was stirred at room temperature overnight before being filtered and concentrated. 

The crude residue was purified via Biotage (EtOAc/hex) to afford the titled compound (5.61 

g, 11.43 mmol) as pale yellow foam. LC/MS m/z 491 [M+H]+. 

[00403] 2-(benzhydryIamino)-2-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-

^Ph 

yl)acetonitrile NC H Ph. To a round bottomed flask was added (E)-(2-(5-

((benzhydrylimino)methyl)-3-methylisoxazol-4-yl)phenyl)(4-chlorophenyl)methanone (320 

mg, 0.652 mmol), DCM (4.5 mL), and Yt(OTf)3 (40.4 mg, 0.065 mmol). To this solution 

was added TMS-CN (175 pi, 1.304 mmol) and the reaction was stirred overnight at room 

temperature. This solution was diluted with saturated aqueous NaHC03. The layers were 

separated and the aqueous phase was extracted with DCM. The combined organic layers 
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were dried over Na2SC>4, filtered, and concentrated. The cnade residue was purified via 

Biotage (EtOAc/hex) to afford the titled compound (300 mg, 0.579 mmol). LC/MS m/z 518 

[M+H]+. 

[00404] 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine-4-

(benzhydrylamino)-2-(4-(2-(4-chlorobenzoyl)phenyl)-3-methylisoxazol-5-yl)acetonitrile (16 

mg, 0.031 mmol), DCE (0.5 mL), and TFA (0.5 mL, 6.49 mmol). The vial was sealed and 
heated to 80 °C for 3.5 h before cooling to room temperature and concentrating. The crude 

residue was purified via Biotage (EtOAc/hex) to afford the titled compound (9 mg, 0.027 

mmol). 

LC/MS m/z 334 [M+H]+; 'H NMR (400MHz, CHLOROFORM-d) 8 7.77 - 7.63 (m, 2 H), 

7.51 - 7.40 (m, 4 H), 7.38 - 7.32 (m, 2 H), 5.21 - 4.84 (m, 1 H), 2.62 (s, 3 H). 

[00405] EXAMPLE 31. Preparation of 6-(4-chlorophenyl)-l-methyl-4H-

round bottomed flask was added 6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepine-4-carbonitrile (32 mg, 0.096 mmol) and conc. HCl (1 mL, 32.9 mmol). The 

reaction was stirred at room temperature for 1 h and during this time a precipitate formed. 

This solution was diluted with water and the precipitate was collected via filtration. Upon 

washing with water the precipitate dissolved. The layers were separated and the aqueous was 

extracted with ether (3X). The combined organic layers were washed with brine, dried over 

Na2S04, filtered, and concentrated. This cnade mixture was taken up in DCE (1 mL) and 

TFA (1 mL, 12.98 mmol). The vial was sealed and the reaction heated to 80 °C for lh before 

cooling to room temperature and stirring for an additional 2 h. The solution was concentrated 

and the crude residue was purified via Biotage (EtOAc/hex) to afford the titled compound 

(16.2 mg, 0.046 mmol) as a white solid. LC/MS m/z 352 [M+H]+; !H NMR (400MHz, 
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DMSO-de) 5 8.07 - 7.86 (m,2H), 7.82 (d, J = 7.8 Hz, 1 H), 7.71 (t, / = 7.2 Hz, 1 H), 7.52 -

7.47 (m, 2 H), 7.46 - 7.36 (m, 4 H), 4.73 - 4.42 (mf 1 H), 2.50 (s, 3 H) 

[00406] EXAMPLE 32. Preparation of 6-(4-fIuorophenyl)-l-methyI-4-

(trif!uoromethyl)-4H-benzo[c]isoxazoIo[4,5-e]azepine (Compound 238). 
[00407] Ethyl2-(5'((S)~l~((S)-l,l-dimethylethylsulfinamido)-2,2,2-trifluoroethyl)-3-

methylisoxazol-4-yl)benzoate I . To a round bottomed flask was added ethyl 2-(5-

((E)-((S)-tert-butylsulfinylimino)methyl)-3-methylisoxazol-4-yl)benzoate (200 mg, 0.552 

mmol), THF, and TBAT (tetrabutylammonium difluorotriphenylsilicate) (357 mg, 0.662 
mmol). The solution was cooled to -42 °C in an acetonitrile/dry-ice bath before addition of 

trimethyl(trifluoromethyl)silane (131 pi, 0.883 mmol). The solution was stirred at -42 °C 

before warming to -10 °C. The solution was diluted with water and EtOAc before the layers 

were separated. The aqueous phase was extracted with EtOAc and the combined organic 

phase was washed with brine, dried over Na2S04, filtered, and concentrated. The crude 

residue was purified via Biotage (EtOAc/hex) to afford the titled compound (182.4 mg, 0.422 

mmol). LC/MS m/z 433 [M+H]+. 

[00408] l-methyl-4-(trifluoromethyl)-4H-benzo[c]isoxazolo[4,5-e]azepin-6(5H)-one 

CF3 

o . To a round bottomed flask was added ethyl 2-(5-((S)-l-amino-2,2,2-

trifluoroethyl)-3-methylisoxazol-4-yl)benzoate (124.2 mg, 0.378 mmol) and THF (2 mL) 

before the solution was cooled to -40 °C. To this solution was added isopropylmagnesium 

chloride (473 |il, 0.946 mmol) and the reaction warmed to room temperature. The solution 

was diluted with NH4CI solution and EtOAc. The layers were separated and the aqueous 

phase was extracted with EtOAc. The combined organics were washed with brine, dried over 

Na2S04, filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 

to afford the titled compound (86 mg, 0.305 mmol). LC/MS m/z 283 [M+H]+. 
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[00409] 6-chloro-l~methyl~4-(trifluoromethyl)-4H-benzo[c]isoxazolo[4,5-e]azepine 

To a round bottomed flask was added l-methyl~4-(trifluoromethyl)-4H-Cl 

benzo[c]isoxazolo[4,5-e]azepin-6(5H)-one (86 mg, 0.305 mmol), DCM (2 mL), and PCI5 

(102 mg, 0.488 mmol). The solution was stiired at room temperature for 30 min before 

addition of more PCI5 (~0.5 eq). The solution was stiired at room temperature for 4 h before 

pouring onto an ice-saturated aqueous NaHC03 mixture. The layers were separated and the 

aqueous phase was extracted with DCM. The combined organic phase was dried over 

Na2SC>4, filtered, and concentrated. The crude residue was purified via Biotage (EtOAc/hex) 

to afford the titled compound (52.9 mg, 0.176 mmol). LC/MS m/z 301 [M+H]+. 

[00410] 6-(4-fluorophenyl)-l-methyl-4-(trifluoromethyl)-4H-benzo[c]isoxazolo[4,5-

mg, 0.018 mmol) and 4-fluorophenylboronic acid (49.2 mg, 0.352 mmol) before the vial was 

sealed and evacuated/backfilled with N2 (3x). To the vial was added 6-chloro-l-methyl-4-

(trifluoromethyl)-4H-benzo[c]isoxazolo[4,5-e]azepine (52.9 mg, 0.176 mmol) dissolved in 

toluene (500 JJL) and Na2C03 (2M, 176 pi, 0.352 mmol). The solution was heated to 100 °C 

for 2 h before cooling to room temperature and diluting with water and EtOAc. The layers 

were separated and the aqueous phase was extracted with EtOAc. The combined organic 

layers were washed with brine, dried over Na2S04, filtered, and concentrated. The crude 

residue was purified via Biotage (EtOAc/hex) to afford the titled compound (31.2 mg, 0.087 

mmol). LC/MS m/z 361 [M+H]+; NMR (400MHz, DMSO-c^) 6 7.88 (d, /= 7.1 Hz, IH), 

7.77 (dt, J= 1.7, 7.5 Hz, IH), 7.52 - 7.41 (m, 4H), 7.29 - 7.21 (m, 2H), 5.38 (q, J = 7.6 Hz, 

IH), 2.56 (s, 3H). 

[00411] EXAMPLE 33: Synthesis of Compounds of the General Formula: 

ejazepine (Compound 238) F . To a resealable vial was added Pd(Ph3P)4 (20.33 

R10 
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[00412] Tert-butyl 2-((6S)-2,3,9-trimethyl-4-(thiazol-4-yl)-6H-isoxazolof5,4-

c]thieno[2,3-e]azepin-6-yl)acetate (Step T). 

-S Pd (OAc)2, NaOAc. NMP 

CO^'Bu N r fcO^-Bu 

[00413] A disposable reaction tube was charged with intermediate 18 from Schemel, 

wherein ring A is thiophene (1 equivalent), thiazole (2 equivalents), palladium acetate (10 

mol %), sodium acetate (2 equivalents) and N-methyl pyrrolidone (volume to make 

concentration 0.1 M). The tube was heated to 90 °C for 16 hours. The mixture was diluted 

with water and extracted with ethyl acetate (3 x 10 mL). The organic phase was washed with 

brine, dried over sodium sulfate, and concentrated. The residue was purified by column 

chromatography (silica-gel, petroleum: ethyl acetate = 5:1) to give tert-butyl 2-((6S)-2,3,9-

trimethyl-4-(thiazol-4-yI)-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate (40 mg, 

17.8% yield) as an off-white solid. 

[00414] Synthesis of Compound 198 . The resulting tert-butyl 2-((6S)-

2,3,9-trimethyl-4-(thiazol-4-yl)-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate is then 

subjected to step L from Scheme 1 to form Compound 198. 

[00415] Tert-butyl 2-((6S)-4-isopropoxy-2,3,9-trimethyl-6H-isoxazolo[5,4-

c]thieno[2,3-e]azepin-6-yl)acetate . A mixture of tert-butyl 2-((6S)-2,3,9-

trimethyl-4-oxo-5,6-dihydro-4H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate (17 

wherein ring A is thiophene; 100 mg, 0.276 mmol), silver oxide (70 mg, 0.304 mmol) and 2-

iodopropane (61 mg, 0.359 mmol) in toluene (5 mL) was heated to 90 °C, and stirred 

overnight. After cooling to room temperature, the reaction mixture was evaporated to 

dryness and the residue was purified by flash chromatography eluting with petroleum 

ether/ethyl acetate = 5:1 to give tert-butyl 2-((6S)-4-isopropoxy-2,3,9-trimethyl-6H-

isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate as a yellow solid (80 mg, 72% yield). 

LC/MS m/z 404 [M+H]+; ]H NMR (300 MHz, CDC13) 8 5.30-5.03 (m, IH), 4.51 (t, /= 6 
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Hz, IH), 3.11-3.08 (m, 2H), 2.43 (s, 3H), 2.39 (s, 3H), 2.26 (s, 3H), 1.46 (s, 9H), 1.30 (d,J 

6 Hz, 3H), 1.20 (d, 7 - 6 Hz, 3H). 

[00416] Synthesis of Compound 193 I . Tert-butyl 2-((6S)-4-

isopropoxy-2,3,9-trimethyl-6H-isoxazolo[5,4-c]thieno[2,3-e]azepin-6-yl)acetate is subjected 

to step L or deprotection followed by Step S to produce Compound 193. 

[00417] Table 11, below, lists a number of compounds of the formula: 
•N. 

Rio , produced by the indicated steps. 

[00418] Table 11. 

Compound 
No. Rio Physical Data Final 

Steps 

208 

LC/MS m/z 434 [M+H]+; XH NMR (400 
MHz, DMSO-d6) 5 7.75 (d, J = 8.24 Hz, 
2H), 7.63 - 7.68 (m, IH), 7.46 (d, J = 
8.01 Hz, 2H), 7.01 - 7.06 (m, IH), 4.25 
(t, J = 7.40 Hz, IH), 3.22 (d, J = 7.32 Hz, 
2H), 2.45 (s, 3H), 2.40 (s, 3H), 1.58 (s, 
3H). 

H, L 

236 

~~pOH 

LC/MS m/z 424 [M+H]+; *H NMR (400 
MHz, DMSO-dg) 6 7.65 (br. s, IH), 7.44 
(d, J = 8.52 Hz, 2H), 7.19 (d, J = 8.10 Hz, 
2H), 7.02 (br. s, IH), 5.11 - 4.99 (m, IH), 
4.18 (t, J = 7.17 Hz, IH), 3.19 (dd, J = 
3.84, 7.17 Hz, 2H), 2.45 (s, 3H), 2.40 (s, 
3H), 1.61 (s, 3H), 1.39 (d, J = 1.66 Hz, 
6H). 

H, L 

195 s LC/MS m/z 393 [M+H]+; AH NMR 
(300MHz, CDC13) 6 6.96-6.94 (m, 3H), 
6.63-6.60 (m, 2H), 4.93 (s, IH), 4.58 (s, 
IH), 4.24 (q, J = 6.9 Hz, IH), 4.17-4.11 
(m, IH), 3.41-3.35 (m, IH), 3.27-3.22 
(m, IH), 2.39 (s, 3H), 2.36 (s, 3H), 2.21 
(s, 3H), 1.46 (d, 7 = 6.9 Hz, 3H). 

J,L 
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Compound 
No. Rio Physical Data Final 

Steps 

198 •5 
LRMS m/z 373 [M+H]+; 'H NMR (300 
MHz, DMSO-d6) 8 9.11 (s, 1H), 7.62 (s, 
IH), 7.57 (s, IH), 7.02 (s, 1H), 4.23-4.18 
(m, 1H), 3.14-3.19 (m, 2H), 2.46 (s, 3H), 
2.44 (s, 3H), 1.92 (s, 3H). 

T, L 

193 T-c 
LC/MS m/z 347 [M+H]+. "H NMR (300 
MHz, CDCI3) 8 6.46 (s, 1H), 5.86 (s, 
IH), 5.09-5.01 (m, 1H),4.45 (t, / = 6 Hz, 
IH), 3.06 (d, J = 6 Hz, 2H), 2.43 (s, 3H), 
2.38 (s, 3H), 2.25 (s, 3H), 1.33 (d, J = 6 
Hz, 3H), 1.20 (d, 7 = 6 Hz, 3H). 

L 

194 5 
1 

LC/MS m/z 386 [M+H]+; ]H NMR (300 
MHz, CD3OD) 8 4.80-4.85 (m, 1H), 
4.09-4.10 (m, IH), 3.16-3.20 (m, 4H), 
2.70-2.95 (m, 2H), 2.40-2.47 (m, 9H), 
2.31 (s, 3H), 2.07-2.08 (m, 2H), 1.33-
1.42 (m, IH), 1.21-1.29 (m, IH). 

M, N, L 

[00419] EXAMPLE 34. Synthesis of ethyl (6-(4-chlorophenyI)-l-methyl-4H-
benzo[c]isoxazolo[4,5-e]azepin-4-yl)carbamate (Compound 225) and its Enantiomers 

[00420] 6-(4'Chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-amine. 

To a round bottom flask was added sodium hydride (0.13g, 3.3 mmol, 60% in mineral oil). 

The flask was then purged with nitrogen, DMF (10 mL) was then added and the flask was 

cooled to 0 °C. 6-(4-chk>rophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepine (930 mg, 
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3.0 mmol) in DMF (5 mL) was added and the reaction was allowed to stir for 45 min. Trisyl 

azide (1.40g, 4.5 mmol) in DMF (5 mL) was added and the reaction was mixed at 0 °C for 1 

h. The reaction poured into ether (100 mL) and washed with brine (3x). The organic layer 

was dried over NaoSCU, filtered, concentrated to afford crude 4-azido-6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,5-e]azepine, which was used directly in the following 

reaction. LC/MS m/z 350 [M+H]+. 

[00421] A round bottomed flask containing crude 4-azido-6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,5-e]azepine (1.05g, 3.0 mmol), was purged with nitrogen 

and diluted with THF (30 mL) and water (6 mL). Trimethylphosphine (6.03 mL, 6.0 mmol, 

1M in toluene) was added dropwise. The solution was stirred at ambient temperature for 2 h. 

The reaction was poured into half-saturated brine (100 mL), extracted with EtOAc (3x), dried 

over Na2S04, filtered, concentrated and purified on a Biotage system (isocratic elution 65% 

EtOAc: 35% Hexanes) to provide the title compound as an oil (0.44g). LC/MS m/z 324 

[M+H]+. 

Ethyl (6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)carbamate 

(Compounds 225, 253 and 254). To a round bottomed flask was added 6-(4-ch1orophenyl)-

l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-amine (218 mg, 0.67 mmol). The flask was 

purged with nitrogen, MeCN was added (7 mL), and the solution was cooled to 0 °C. Ethyl 

chloroformate (78 jiL, 0.81 mmol) and triethylamine (122 fiL, 0.88 mmol) were added and 

the reaction was allowed to warm to ambient temperature and stirred for 2 h. The reaction 

was quenched with a 1:1 mixture of sat. aq. NaHC03: brine and extracted with EtOAc. The 

organic layer was dried over Na2S04, filtered, concentrated and purified on a Biotage 

(isocratic elution 25% EtOAc: 75% Hexanes) to provide the title compound as white solid 

(120 mg). 

The enantiomers were separated by chrial SFC using a 3.0 x 25.0 cm RegisPack column, with 

35% cosolvent (1:1 MeOH : r'-PrOH), 80 mL/min at 100 bar. Rention time peak 1 

(compound 253): 1.48 min, 100 %ee. Retention time peak 2 (compound 254): 2.96 min, 98.1 

%ee. 

[00422] The absolute configuration was not unambiguously determined but was 

assigned based on the activity data in Table 14. LC/MS m/z 396 [M+H]+. 
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[00423] EXAMPLE 35. l-(6-(4-chlorophenyl)-l-inethyl-4H-benzo[c]isoxazoIo[4,5-

e]azepin-4-yI)-3»ethylurea (Compound 245) ci . To a round bottomed 

flask was added 6-(4-chlorophenyl)-l-methyl~4H-benzo[c]isoxazolo[4,5-e]azepin-4-amine 

(218 mg, 0.67 mmol). The flask was purged with nitrogen, MeCN was added (7 mL), and the 

solution was cooled to 0 °C. Ethyl isocyanate (128 fxL, 1.62 mmol) and triethylamine (244 

|j.L, 1.75 mmol) were added and the reaction was allowed to warm to ambient temperature 

and stirred for 2 h. The reaction was quenched with a 1:1 mixture of sat. aq. NaHC03: brine 

and extracted with EtOAc. The organic layer was dried over Na^SO^ filtered, concentrated 

and purified on a Biotage (isocratic elution 40% EtOAc: 60% Hexanes) to provide the title 

compound as white solid (220 mg). LC/MS m/z 395 [M+H]+. 

[00424] EXAMPLE 36. N-(6-(4-cyanopheny[)-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepin-4-yI)acetamide (Compound 263) N . To a round bottomed flask 

was added 4-(4-amino-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-6-yl)benzonitrile (69 

mg, 0.22 mmol) and DMAP (2.7 mg, 0.022 mmol). The flask was purged with nitrogen, 

MeCN was added (5 mL), and the solution was cooled to 0 °C. Acetic anhydride (49.5 \lL, 

0.53 mmol) and triethylamine (79 |0.L, 0.57 mmol) were added and the reaction was allowed 

to warm to ambient temperature and stirred for 2 h. The reaction was quenched with a 1:1 

mixture of sat. aq. NaHC03: brine and extracted with EtOAc. The organic layer was dried 

over Na:S04, filtered, concentrated, and purified on a Biotage (isocratic elution 50% EtOAc: 

50% Hexanes) to provide the title compound as white solid (64 mg). LC/MS m/z 357 

[M+H]+. 
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[00425] EXAMPLE 37. N-(6-(4-cyanophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-

e]azepin-4-yl)isobutyramide (Compound 262) N . To a round bottomed 

flask was added 4-(4-amino-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-6-yl)benzonitrile 

(69 mg, 0.22 mmol) and DMAP (2.7 mg, 0.022 mmol). The flask was purged with nitrogen, 

acetonitrile (5 mL) was added (5 mL), and the solution was cooled to 0 °C. Isobutyryl 

chloride (55 |iL, 0.53 mmol) and triethylamine (79 (iL, 0.57 mmol) were added and the 

reaction was allowed to warm to ambient temperature and stirred for 2 h. The reaction was 

quenched with a 1:1 mixture of sat. aq. NaHCC>3: brine and extracted with EtOAc. The 

organic layer was dried over NaiSO.*, filtered, concentrated, and purified on a Biotage 

(isocratic elution 30% EtOAc: 70% Hexanes) to provide the title compound as white solid 

(66 mg). LC/MS m/z 385 [M+H]+. 

[00426] Data for each of the above compounds having the 
.N 

formula: 

[00427] Table 12. 

is set forth in Table 12, below. 

Compound 
No. Rn Rl2 Physical Data 

225 CI OEt 

LC/MS m/z 396 [M+H]+; *H NMR (400 
MHz, DMSO-d6) 89.07 - 9.01 (m, IH), 
7.84 (d, J = 7.89 Hz, IH), 7.74 (d, J = 
1.45 Hz, 1H), 7.49 - 7.33 (m, 6H), 5.55 -
5.50 (m, IH), 4.07 (d, J = 7.06 Hz, 2H), 
2.52 (s, 3H), 1.21 (t, J = 7.06 Hz, 3H). 
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Compound 
No. Rn Rl2 Physical Data 

245 CI NHEt 

LC/MS m/z 395 [M+H]+; 'H NMR (400 
MHz, DMSO-d5) 6 7.84 (d, J = 7.69 Hz, 
1H), 7.76 - 7.70 (m, 1H), 7.55 (d, J = 8.10 
Hz, IH), 7.48 - 7.39 (m, 4H), 7.36 - 7.31 
(m, 2H), 6.25 (t, J = 5.61 Hz, IH), 5.61 
(d, J = 9.14 Hz, 1H), 3.13 - 3.04 (m, 2H), 
2.52 (s, 3H), 1.03 (t, J = 7.17 Hz, 3H). 

259 OCF3 NHEt 

LC/MS m/z 445 [M+H]+; lH NMR (400 
MHz, DMSO-de) 5 7.85 (d, J = 7.69 Hz, 
1H), 7.74 (dt, J = 1.66, 7.48 Hz, lH)f 7.55 
(d, J = 8.93 Hz, 1H), 7.49 - 7.41 (m, 3H), 
7.39 - 7.34 (m, 2H), 6.26 (t, J = 5.61 Hz, 
1H), 5.63 (d, J = 8.93 Hz, IH), 3.13 - 3.04 
(m, 2H), 2.52 (s, 3H), 1.03 (t, J = 7.17 
Hz, 3H). 

260 F NHEt 

LC/MS m/z 379 [M+H]+; 'H NMR (400 
MHz, DMSO-d6) 5 7.84 (dd, J = 0.62, 
7.89 Hz, IH), 7.73 (dt, J = 1.66, 7.48 Hz, 
IH), 7.53 (d, J = 8.72 Hz, IH), 7.48 - 7.33 
(m, 4H), 7.24 - 7.16 (m, 2H), 6.25 (t, J = 
5.61 Hz, IH), 5.60 (d, J = 8.93 Hz, IH), 
3.13 - 3.04 (m, 2H), 2.52 (s, 3H), 1.03 (t, 
J = 7.17 Hz, 3H) 

263 CN CH3 

LC/MS m/z 357 [M+H]"; lH NMR (400 
MHz, DMSO-d6) 6 9.70 (d, J = 7.89 Hz, 
IH), 7.90 - 7.84 (m, 3H), 7.75 (dt, J = 
1.35, 7.63 Hz, IH), 7.55 - 7.50 (m, 2H), 
7.46 (dt, J = 1.25, 7.58 Hz, IH), 7.40 -
7.35 (m, IH), 5.78 (d, J = 7.89 Hz, IH), 
2.53 (s, 3H), 2.06 - 2.02 (m, 3H). 

264 CN 'Pr 

LC/MS m/z 385 [M+H]+; lU NMR (400 
MHz, DM SO-de) 5 9.60 (d, J = 8.10 Hz, 
IH), 7.90 - 7.84 (m, 3H), 7.79 - 7.73 (m, 
IH), 7.55 - 7.50 (m, 2H), 7.49 - 7.43 (m, 
IH), 7.40 - 7.35 (m, IH), 5.78 (d, J = 8.10 
Hz, IH), 2.71 (quin, J = 6.80 Hz, IH), 
2.53 (s, 3H), 1.13-1.05 (m, 6H). 

261 CN NHEt 

LC/MS m/z 386 [M+H]+; ]H NMR (400 
MHz, DMSO-d6) 8 7.88 - 7.83 (m, 3H), 
7.77 - 7.72 (m, 1H), 7.59 (d, J = 9.14 Hz, 
IH), 7.51 - 7.43 (m, 3H), 7.40 - 7.36 (m, 
IH), 6.26 (t, J = 5.61 Hz, IH), 5.67 (d, J = 
8.93 Hz, IH), 3.13 - 3.04 (m, 2H), 2.52 
(s, 3H), 1.03 (t, J = 7.17 Hz, 3H). 
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Compound 
No. Rn Rl2 Physical Data 

262 CN NH'Pr 

LC/MS m/z 400 [M+H]+; 'H NMR (400 
MHz, DMSO-d6) 8 7.88 - 7.83 (m, 3H), 
7.77 - 7.72 (m, IH), 7.51 - 7.42 (m, 4H), 
7.40 - 7.35 (m, IH), 6.18 (d, J = 7.48 Hz, 
IH), 5.67 (d, J = 8.93 Hz, IH), 3.71 (dd, J 
= 6.65, 13.92 Hz, IH), 2.52 (s, 3H), 1.08 
(t, J = 6.65 Hz, 6H). 

[00428] EXAMPLE 38. 6-(4-Chlorophenyl)-l-methyl-7-phenoxy-4H-

6-(4-chlorophenyl)-7-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepine 

(Compound 170) was followed, except that phenol was used instead of methanol. LC/MS m/z 

402 [M+H]+; NMR (400 MHz, DMSO-d6) 8 8.33 (d, 7 = 5.40 Hz, IH), 7.56 (d, 7 = 5.40 

Hz, IH), 7.41 (s, 4H), 7.31 (tt, 7= 2.20, 8.00 Hz, 2H), 7.14 (tt, 7= 1.40, 7.50 Hz, IH), 6.79 

(d, 7= 8.00 Hz, 2H), 5.31 (d, 7= 13.3 Hz, IH), 4.25 (d, J= 13.29 Hz, 1H), 2.58 (s, 3H). 

[00429] EXAMPLE 39. Synthesis of 5-(4-ChIorophenyI)-2-methoxy-10-methyl-
7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine (Compound 219) and Related Compounds. 
[00430] Methyl 2-(5-(hydroxymethyl)-3-methyIisoxazol-4-yl)-6-methoxynicotinate 

OH 

o . General procedures set forth in Scheme 1 were used to prepare this 

intermediate from commercially available methyl 2-chloro-6-methoxynicotinate. LC/MS m/z 
279 [M+H]+. 

[00431] 2-Methoxy-10-methyl-6,7-dihydro-5H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-5-

followed, except that methyl 2-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-6-

methoxynicotinate was used as starting material instead of (4-chlorophenyl)(2-(3-
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(hydroxymethyl)-5-methylisoxazol-4-yl)phenyl)methanone and methanol was used as the co-

solvent for the conversion of the azide to the lactam. LC/MS m/z 246 [M+H]+. 

[00432] 5-(4-Chlorophenyl)-2-methoxy-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-

ejazepine (Compound 219) ci . General procedures set forth in Scheme 1 were 

used to prepare the title compound from 2-methoxy-10-methyl-6,7-dihydro-5H-

isoxazolo[5,4-c]pyrido[2,3-e]azepin-5-one. More precisely, the protocol Step H (Suzuki 

coupling reaction) was followed. LC/MS m/z 340 [M+H]+; lH NMR (400 MHz, DMSO-d6) 

8 7.63 (d, J = 8.70 Hz, IH), 7.45 (td, 7= 2.30, 8.80 Hz, 2H), 7.37 (td, J = 2.30, 8.80 Hz, 2H), 

6.81 (d, 7 = 8.70 Hz, 1H), 4.71 (br. s, 2H), 4.02 (s, 3H), 2.62 (s, 3H). 

[00433] 2-Chloro-5-(4~chlorophenyl)-10-methyl- 7H-isoxazolo[5,4-c]pyrido[2,3-

e]azepine (Compound 227) ci . To 5-(4-chlorophenyl)-2-methoxy-10-methyl-7H-

isoxazolo[5,4-c]pyrido[2,3-e]azepine (0.050 g, 0.147 mmol) were added phosphoryl chloride 

(1 mL, 11 mmol) and DMF (0.1 mL) at room temperature. The reaction was heated to 140 °C 

for 4 h using microwave irradiation before 2M aq. NaOH and 2M aq. Na2C03 were added to 

quench the excess of reagent. The desired product was extracted using EtOAc (repeated 4 

times). The organic layers were combined, dried over Na2S04 and concentrated to dryness. A 

fraction of the residue was purified by reverse phase chromatography to give the title product 

as a white solid. LC/MS m/z 344 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 7.80 (d, J = 8.52 

Hz, 1H), 7.49 (d, 7= 8.31 Hz, IH), 7.46 (td, 7= 2.10, 8.70 Hz, 2H), 7.41 (td, 7 = 2.10, 8.70 

Hz, 2H), 4.80 (s, 2H), 2.56 (s, 3H). 

[00434] 5-(4-Chlorophenyl)-N,10-dimethyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-

2-amine (Compound221) ci . A procedure similar to 6-(4-chlorophenyl)-N,l-
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dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that 2-

chloro-5-(4-chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine was used as 

stalling material instead of 6-(4-chlorophenyl)-7-fluoro-l-methyl-4//-isoxazolo[4,5-

e]pyrido[3,4-c]azepine. LC/MS m/z 339 [M+H]+; XH NMR (400 MHz, DMSO-dc) 8 7.42 (td, 

J = 2.30, 8.70 Hz, 2H), 7.39 - 7.35 (m, 3H), 7.22 (d, J = 8.72 Hz, 1H), 6.41 (d, J = 8.93 Hz, 

IH), 4.63 (br. s, 2H), 2.91 (d, 7 = 4.57 Hz, 3H), 2.58 (s, 3H). 

[00435] 5-(4-Chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2-

j 
amine (Compound 228) ci . To a solution of 2-chloro-5-(4-chlorophenyl)-10-

methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine (0.050 g, 0.145 mmol) in EtOH (1 mL) was 

added concentrated ammonium hydroxide (4.00 mL) and ammonium chloride (just enough to 

saturate the reaction) at room temperature. The reaction was heated to 100 °C overnight 

before the desired product was extracted using CH2CI2 (repeated 4 times). The organic layers 

were combined, dried over Na2S04 and concentrated to dryness. The residue was purified by 

flash chromatography (hexane/EtOAc 6:4 to 0:10) to give the title compound as a tan solid 

(0.008 g). LC/MS m/z 325 [M+H]+; lH NMR (400 MHz, DMSO-d6) 8 7.43 (td, J = 2.10, 8.70 

Hz, 2H), 7.37 (td, J = 2.10, 8.70 Hz, 2H), 7.24 (d, J= 8.72 Hz, IH), 6.77 (br. s, 2H), 6.38 (d, 

J= 8.72 Hz, IH), 4.61 (s, 2H), 2.56 (s, 3H). 

[00436] 5-(4-Chlorophenyl)-10-methyl-lH-isoxazolo[5,4-c]pyrido[2,3-e]azepin-

2(7H)-one (Compound 220) ci . To a solution of 5-(4-chlorophenyl)-2-methoxy-

10-methyl-7H-isoxazoIo[5,4-c]pyrido[2,3-e]azepine (0.050 g, 0.147 mmol) in AcOH (1 mL) 

was added concentrated 48% hydrobromic acid (1 mL) at room temperature. The reaction 

was heated to 100 °C for 2 h before it was diluted with water, and the desired product was 

extracted with a mixture C^CL/trifluoroethanol (19:1) (repeated 4 times). The organic 

layers were combined, dried over Na2S04 and concentrated to dryness. The residue was 

purified by flash chromatography (hexane/EtOAc 7:3 to 0:10) to give the title compound as a 
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white solid (0.019 g). LC/MS m/z 326 [M+H]+; 1H NMR (400 MHz, DMSO-d6) 8 11.79 (br. 

s, 1H), 7.51 - 7.41 (m, 4H), 7.36 (br. s, IH), 6.41 (br. s, IH), 4.53 (br. s, 2H), 2.55 (s, 3H). 

[00437] EXAMPLE 40. Synthesis of 8-ChIoro-6-(4-chlorophenyl)-l-methyl-4H-

isoxazolo[5,4-c]pyrido[3,2-e]azepine (Compound 240) and Related Compounds 

or ^vNso" 
[00438] 3-Bromo-6-chloro-N-methoxy-N-methylpicolinamide o . To a 

solution of 3-bromo-6-chloropicolinic acid (4.516 g, 19.10 mmol), N,0-

dimethylhydroxylamine hydrochloride (3.73 g, 38.2 mmol), pyridine (4.63 mL, 57.3 mmol) 
in CH2CI2 (40 mL) at 0 °C was added -7V1-((ethylimino)methylene)-A^3,W3-dimethylpropane-

1,3-diamine hydrochloride (4.39 g, 22.92 mmol). After 1 h at 0 °C, a saturated aqueous 

solution of ammonium chloride was added and the product was extracted with MTBE/EtOAc 

(4:1) (repeated 4 times). The organic layers were combined, dried over Na2SC>4 and 

concentrated to dryness. The product was carried out without purification in the next step. 

LC/MS m/z 281 [M+H]+. 

[00439] (3-Bromo-6-chloropyiidin-2-yl)(4-chlorophenyl)methanone ci . To a 

solution of 3-bromo-6-chloro-N-methoxy-N-methylpicolinamide (5.34 g, 19.1 mmol) in 

anhydrous THF (38 mL) at 0 °C was slowly added a solution of (4-chlorophenyl)magnesium 

bromide (1M in Et20) (76 mL, 76 mmol). After 3 h at 0 °C, a saturated aqueous solution of 

ammonium chloride was added and the product was extracted with MTBE (repeated 4 times). 

The organic layers were combined, dried over Na2S04 and concentrated to dryness. The 

residue was purified by flash chromatography (hexane/EtOAc 10:0 to 8:2) to give the title 

compound as a white solid (5.98 g). LC/MS m/z 332 [M+H]+. 

[00440] 8-Chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-

yi 
ejazepine ci (Compound 240). A sequence of reactions similar to the one used to 

prepare 6-(4-chlorophenyl)-7-fluoro-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin 

(Compound 169) was followed, except that (3-bromo-6-chloropyridin-2-yl)(4-chlorophenyl) 
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methanone as starting material instead of the (4-chlorophenyl)(2-fluoro-4-iodopyridin-3-

yl)methanone intermediate. For the Suzuki coupling reaction, a trifluoroborate salt was used 

instead of the boronic ester. LC/MS m/z 344 [M+H]+; 'H NMR (400 MHz, DMSO-d6) 8 8.18 

(d, 7 = 8.72 Hz, 1H), 7.40 (s, 4H), 7.17 (d,7 = 8.72 Hz, IH), 4.70 (br. s, 2H), 2.50 (s, 3H). 

[00441] 6-(4-Chlorophenyl)-8-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-

ejazepine (Compound 242) ci . A procedure similar to 6-(4-Chlorophenyl)-7-

methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepine (Compound 170) was followed, 

except that 8-chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepine 

(Compound 240) was used as starting material instead of 6-(4-chlorophenyl)-7-fluoro-l-

methyl-4H-isoxazolo[4,5-e]pyrido[3,4-c]azepine. LC/MS m/z 340 [M+H]+; 'H NMR (400 

MHz, DMSO-de) 8 8.31 (d, 7=8.31 Hz, IH), 7.83 (d, 7= 8.31 Hz, IH), 7.43 (td,7=2.30, 

8.70 Hz, 2H), 7.35 (td, 7 = 2.30, 8.70 Hz, 2H), 4.79 (br. s, 2H), 3.34 (s, 3H), 2.53 (s, 3H). 

[00442] 6-(4-Chlorophenyl)-N,l-dimethyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepin-8-

J 
amine (Compound 241) ci' . A procedure similar to 6-(4-chlorophenyl)-N,l-

dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine (Compound 173) was followed, 

except that 8-chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepine 

(Compound 240) was used as starting material instead of 6-(4-chlorophenyl)-7-fluoro-l-

methyl-4H-isoxazolo[4,5-e]pyrido[3,4-c]azepine. LC/MS m/z 339 [M+H]+; !H NMR (400 

MHz, DMSO-dg) 8 7.83 (d, 7= 8.72 Hz, IH), 7.41 (td, J= 2.10, 8.50 Hz, 2H), 7.36 (td, 7 = 

2.10, 8.50 Hz, 2H), 6.96 (q, J = 4.50 Hz, IH), 6.77 (d, 7 = 8.93 Hz, IH), 4.61 (br. s, 2H), 2.62 

(d, 7 = 4.78 Hz, 3H), 2.46 (s, 3H). 
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[00443] 6-(4-Chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepin-8-

amine (Compound 257) ci . A procedure similar to 5-(4-chlorophenyl)-10-methyl-

7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2-amine (Compound 228) was followed, except that 

8-chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepine (Compound 

240) was used as starting material instead of 2-chloro-5-(4-chlorophenyl)-10-methyl-7H-

isoxazolo[5,4-c]pyrido[2,3-e]azepine. LC/MS m/z 325 [M+H]+; ]H NMR (400 MHz, DMSO-

d6) 6 7.83 (d,J= 8.72 Hz, IH), 7.38 (td, J = 2.10, 8.70 Hz, 2H), 7.33 (td, 7 = 1.90, 8.70 Hz, 

2H), 6.76 (d,/= 8.7 Hz, 1H), 6.39 (s, 2H), 4.60 (br. s, 2H), 2.46 (s, 3H). 

[00444] 6-(4-Chlorophenyl)-l-methyl-8-(pyrrolidin-l-yl)-4H-isoxazolo[5,4-

c]pyrido[3,2-e]azepine (Compound 247) ci . A procedure similar to 6-(4-

chlorophenyl)-N,l-dimethyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepin-8-amine (Compound 

241) was followed, except that pyrrolidine was used instead of methylamine (33% in EtOH). 

LC/MS m/z 379 [M+H]+; *H NMR (400 MHz, DMSO-de) 5 7.92 (d, J= 8.93 Hz, IH), 7.43 

(td, J= 2.20, 8.70 Hz, 2H), 7.36 (td, J= 2.20, 8.70 Hz, 2H), 6.79 (d, /= 8.93 Hz, IH), 4.62 

(br. s, 2H), 3.30 - 3.25 (m, 4H), 2.47 (s, 3H), 1.96 - 1.83 (m, 4H). 

[00445] 6-(4-Chlorophenyl)-l~methyl~4H-isoxazolo[5,4~c]pyrido[3,2-e]azepin-8(7H)-

one (Compound 243) ci . A procedure similar to 5-(4-chlorophenyl)-10-methyl-

lH-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2(7H)-one was followed, except that 6-(4-

chlorophenyl)-8-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepine was used as 

starting material instead of 5-(4-chlorophenyl)-2-methoxy-10-methyl-7H-isoxazolo[5,4-

c3pyrido[2,3-e]azepine. LC/MS m/z 326 [M+H]+; *H NMR (400 MHz, DMSO-de) 6 11.27 

165 



WO 2012/075383 PCT/US2011/063046 

(br. s, IH), 8.01 (br. s, IH), 7.50 - 7.31 (m, 4H), 6.85 (br. s, 1H), 4.66 (br. s, 2H), 2.48 (s, 

3H). 

[00446] 6-(4-Chlorophenyl)-l,7-dimethyl-4H-isoxazolo[5,4"C]pyrido[3,2-e]azepin-

yJ 
8(7H)-one (Compound246) ci . A procedure similar to 6-(4-chlorophenyl)-l,8-

dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7(8H)-one was followed, except that 6-(4-

chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepin-8(7H)-one was used as 

starting material instead of 6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-

e]azepin-7(8H)-one. LC/MS m/z 340 [M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 7.98 (d, / = 

9.56 Hz, 1H), 7.48 (d, J= 8.93 Hz, 2H), 7.35 (d, J= 8.52 Hz, 2H), 6.82 (d, /= 9.35 Hz, 1H), 

5.32 (d, J = 12.46 Hz, IH), 4.15 (d, /= 12.7 Hz, IH), 2.95 (s, 3H), 2.50 (s, 3H). 

[00447] 8-Chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,4-

ejazepine (Compound 256) ci . A sequence similar to 8-chloro-6-(4-chlorophenyl)-

l-methyl-4H-isoxazolo[5,4-c]pyrido[3,2-e]azepine (Compound 240) was followed, except 

that 5-bromo-2-chloroisonicotinic acid was used as commercially available staiting material 

instead of 3-bromo-6-chloropicolinic acid. LC/MS m/z 344 [M+H]+; *H NMR (400 MHz, 

DMSO-d6) 8 8.93 (d, /= 0.80 Hz, IH), 7.49 (td, / = 2.10, 8.70 Hz, 2H), 7.46 - 7.42 (m, 3H), 

4.77 (br. s, 2H), 2.57 (s, 3H). 

[00448] 6-(4'Chlorophenyl)-N,l-dimethyl-4H-isoxazolo[5,4'C]pyrido[3,4-e]azepin-8-

Jj 
amine (Compound 258) ci' . A procedure similar to 6-(4-chlorophenyl)-N,l-

dimethyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepin-7-amine was followed, except that 8-

chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,4-e]azepine was used as 

starting material instead of 6-(4-chlorophenyl)-7-fluoro-l-methyl-4H-isoxazolo[4,5-
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e]pyrido[3,4-c]azepine. LC/MS m/z 339 [M+H]+; 'H NMR (400 MHz, DMSO-d6) 5 8.46 (s, 

IH), 7.49 - 7.41 (m, 4H), 6.84 (q, /= 5.00 Hz, IH), 6.33 (s, 1H), 4.67 (br. s, 2H), 2.79 (d, J = 
4.78 Hz, 3H). 2.48 (s, 3H). 

[00449] 6-(4-Chlorophenyl)-l-methyl-8-(pyrrolidin-l-yl)-4H-isoxazolo[5,4-

c]pyrido[3,4-e]azepine (Compound 255) ci . A procedure similar to 6-(4-

chlorophenyl)-N,l-dimethyl-4H-isoxazo]o[5,4-c]pyrido[3,4-e]azepin-8-amine was followed, 

except that pyrrolidine was used instead of methylamine (33% in EtOH). LC/MS m/z 379 

[M+H]+; ]H NMR (400 MHz, DMSO-d6) 8 8.56 (d, J= 0.62 Hz, IH), 7.48 (ddd, /= 1.70, 

2.50, 8.20 Hz, 2H), 7.44 (ddd, /= 1.70, 2.50, 8.20 Hz, 2H), 6.23 (d, J = 0.62 Hz, IH), 4.66 

(br. s, 2H), 3.36 - 3.32 (m, 4H), 2.49 (s, 3H), 1.98 - 1.83 (m, 4H). 

[00450] 6-(4-Chlorophenyl)-l-methyl-4H4soxazolo[5,4'C]pyrido[3,4-e]azepin-8(9H)-

one (Compound 266) ci . A procedure similar to 5-(4-chlorophenyl)-10-methyl-

lH-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2(7H)-one was followed, except that 6-(4-

chlorophenyl)-8-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,4-e]azepine (prepared from 

8-chloro-6-(4-chlorophenyl)-l-methyl-4H-isoxazolo[5,4-c]pyrido[3,4-e]azepine in a similar 

fashion to 6-(4-chIorophenyl)-7-methoxy-l-methyl-4H-isoxazolo[5,4-c]pyrido[4,3-e]azepine) 

was used as staiting material instead of 5-(4-chlorophenyl)-2-methoxy-10-methyl-7H-

isoxazolo[5,4-c]pyrido[2)3-e3azepine . LC/MS m/z 326 [M+H]+; !H NMR (400 MHz, 

DMSO-d6) 8 12.45 (br. s, IH), 7.92 (br. s, IH), 7.48 (s, 4H), 6.25 (br. s, IH), 4.78 (br. s, 2H), 

2.43 (s, 3H). 

[00451] 2-((4S)-7-Amino-6-(4-chlorophenyl)-l-methyl~4H4soxazolo[5,4-

>-NH2 

cjpyrido[4,3-eJazepin-4-yl)acetamide (Compound 222) ci . A procedure similar 
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to 5-(4-chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepin-2-amine was 

followed, except that a solution of 2-((4S)-6-(4-chlorophenyl)-7-fluoro-l-methyl-4H-

isoxazolo[5,4-c]pyrido[4,3-e]azepin-4-yl)acetamide in DMSO was used instead of a solution 

of 2-chloro-5-(4-chlorophenyl)-10-methyl-7H-isoxazolo[5,4-c]pyrido[2,3-e]azepine in EtOH. 

LC/MS m/z 382 [M+H]+; ]H NMR (400 MHz, DMSO-de) 5 8.21 (d, /= 5.19 Hz, 1H), 7.67 

(br. s, IH), 7.38 (td, 7 = 2.30, 8.70 Hz, 2H), 7.33 (td, J = 2.30, 8.70 Hz, 2H), 7.04 (br. s, IH), 

6.95 (d, J = 5.19 Hz, IH), 5.89 (br. s, 2H), 4.40 (dd, J = 6.54, 8.00 Hz, IH), 3.27 (dd, J = 8.00 

Hz, 15.60, IH), 3.11 (dd, J=6.65, 15.58 Hz, IH), 2.49 (s, 3H). 

[00452] EXAMPLE 41. Synthesis of Compounds 232 and 244. Scheme 10 depicts 

the synthesis of the title compounds. 

Scheme 10 

NM YOZ'BU NH C02Me 

Methyl 2-((4S)-l-methyl- 6-oxo-5,6-dihydro-4H-benzo[c ]isoxazolo[4,5-[00453] 

e]azepin-4-yl)acetate o . To a re-sealable vial containing a solution of tert-butyl 

2-((4S)-l-methyl-6-oxo-5,6-dihydro-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (1.04 g, 

3.17 mmol) in MeOH (10 mL) was added hydrochloric acid (0.792 mL, 3.17 mmol, 4 M in 

1,4-dioxane). After complete addition of reagents the reaction mixture was allowed to age 

until complete consumption of the carboxylic acid was detected by LC-MS. After ~24 h, the 

reaction mixture was cooled to room temperature and concentrated in vacuo to give yellow 

solids. The solids were purified on Biotage system (gradient elution 5% EtOAc : 1% i-PrOH 

: 94% Hexanes to 80% EtOAc : 1% /-PrOH : 19% Hexanes) to give the titled product methyl 

2-((4S)-l-methyl-6-oxo-5,6-dihydro-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.500 

g, 1.747 mmol, 55.1% yield) as white crystalline solids. LC/MS m/z 287 [M + H]+. 
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[00454] Methyl 2-((4S)-6~chloro-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)acetate ci 
C02Me 

. To a solution of methyl 2-((4S)-l-methyl-6-oxo-5,6-dihydro-4H-

benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.4754 g, 1.661 mmol) in CH2CI2 (4 mL) was 

added phosphorus pentachloride (0.432 g, 2.075 mmol). The reaction mixture was stirred at 

room temperature for 1 h. To the mixture was added aqueous 10% Na2CC>3 and stirred 

vigorously for 15 min. The aqueous layer was extracted with CH2CI2 (3x). The combined 

organic extracts were dried over Na2S04 and concentrated to give yellow foam after drying. 

The foam was filtered over a plug of silica and eluted with 20% EtOAc : 80% Hexanes. The 

product methyl 2-((4S)-6-chloro-l-methyl-4H-benzo[cJisoxazolo[4,5-e]azepin-4-yl)acetate 

(0.4701 g, 1.543 mmol, 93 % yield) was obtained as a white foam. LC/MS m/z 305 [M + H]+. 

[00455] Methyl 2-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-

((4S)-6-chloro-l-methyl-4H-benzo[c]isoxazoIo[4,5-e]azepin-4-yl)acetate (0.4701 g, 1.543 

mmol) was added Pd(PPh3)4 (0.095 g, 0.082 mmol) and 4-chlorophenylboronic acid (0.393 g, 

2.51 mmol). The flask was evacuated and purged with N2 (g) (3x), followed by addition of 

toluene (10 mL) and another cycle of evacuation and purging with N2 (g). To the 

heterogeneous mixture was added aqueous sodium carbonate (2.4 mL. 4.80 mmol, 2 M) in 

one portion and the flask was heated to 80 °C. After ~30 min, the reaction mixture was 

cooled to room temperature and diluted with water. The aqueous layer was extracted with 

EtOAc (3x), dried over Na2S04, and concentrated to give a dark orange oil. The oil was 

purified on Biotage system (5% EtOAc ; 95% Hexanes to 35% EtOAc : 65% Hexanes, then 

isocratic 35% EtOAc : 65% Hexanes). The product methyl 2-((4S)-6-(4-chlorophenyl)-l-

methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.444 g, 1.166 mmol, 76 % yield) 

was obtained as yellow foam after drying. LC/MS m/z 381 [M + H]+. 

e]azepin-4-yl)acetate ci 

C02Me 

. To a 100 mL round bottom flask containing methyl 2-
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[00456] 3-((4S)-6-(4-Chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)-l,l,l-trifluoropropane-2,2-diol o . A vial containing methyl 2-((4S)-6-(4-

chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)acetate (0.110 g, 0.289 

mmol) and CsF (0.028 g, 0.184 mmol, dried under vacuum at 140 °C for 24 h) was evacuated 

and purged with N2 (g), followed by addition of DME (1 mL). The heterogeneous mixture 

was cooled to 0 °C and trimethyl(trifluoromethyl)silane (0.085 mL, 0.578 mmol) was added 

in a dropwise manner. The reaction mixture was carefully monitored by LC-MS and TLC for 

complete consumption of starting methyl ester. After 30 min, aqueous 1 N HCl (1 mL) was 

added to the mixture. Vigorous evolution of gas was observed! The biphasic mixture was 

warmed to room temperature and diluted with MTBE. The aqueous layer was extracted with 

MTBE (2x), the combined organic extracts were washed with water, and dried over Na2S04, 

and concentrated to give the (4S)-6-(4-chlorophenyl)-l -methyl-4-(3,3,3-trifluoro-2-methoxy-

2-((trimethylsilyl)oxy)propyl)-4H-benzo[c]isoxazolo[4,5-e]azepinean as an orange-yellow 

oil. LC/MS m/z 523 [M + H]+. 

[00457] To a cooled (0 °C) solution of crude (4S)-6-(4-chlorophenyl)-l-methyl-4-

(3,3,3-trifluoro-2-methoxy-2-((trimethylsilyl)oxy)propyl)-4H-benzo[c]isoxazolo[4,5-

e]azepine in MeOH (3 mL) was added CsF (0.048 g, 0.316 mmol). The reaction was 

maintained at 0 °C for 30-60 min or until complete conversion of starting material to the 

desired ketone/di-hydrate was observed. The reaction mixture was diluted with MTBE and 

aqueous 1 N HCl was added until a phase cut was observed. The aqueous phase was 

extracted with MTBE (3x), the combined organic phases were washed with water, dried over 

Na2S04, and concentrated to give the desired product as an orange oil. The product 3-((4S)-6-

(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-trifluoropropane-

2,2-diol (0.121 g, 0.277 mmol, 96 % yield) was used without further purification. LC/MS m/z 
437 [M + H]+. 

[00458] Mixture of (2S)-3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-

benzo[c]isoxazolo[4,5-e]azepin-4-yl)~l, 1,1 -trifluoropropan-2-amine and (2R)-3-((4S)-6-(4-
chlorophenyl)-l-methyl-4H-benzo[c]isoxazolof4,5-e]azepin-4-yl)-l,l,l-trifluoropropan-2-
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amine (Compound 232) ci . To a re-sealable vial containing a solution of 3-

((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-

trifluoropropane-2}2-diol (110 mg, 0.252 mmol) in toluene (1 mL) was added p-

toluenesulfonic acid monohydrate (25 mg, 0.131 mmol) and benzylamine (50 jil, 0.458 
mmol). The vial was sealed and heated to 110 °C for 1-2 h or until TLC (1% TEA : 30% 

EtOAc : 69%Hex) analysis indicated complete conversion to imine. The reaction mixture was 

subsequently cooled to room temperature, triethylamine (110 |il, 0.789 mmol) was 

introduced, and the reaction was again heated to 110 °C for 24 h. After 24 h, the reaction 

mixture was cooled to room temperature. The solution was diluted with MTBE and water. 

The aqueous layer was extracted with MTBE (3x) and the combined organic extracts were 

washed with additional water (lx). The combined organic layers were concentrated to yield 

an orange oil. To the oil was subsequently introduced CSA (37.5 mg, 0.161 mmol) and 

MeOH (5 mL) and the mixture was stiired for 3 h. The hydrolysis of the imine was followed 

by LC-MS and TLC. After complete hydrolysis (~3 h), the reaction mixture was concentrated 

to give a yellow oil. The oil was purified on Biotage system (gradient elution 5% EtOAc : 

95% Hexanes to 40% EtOAc : 60% Hexanes) to give a 1:1 inseparable mixture of the titled 

product(s) (2S)-3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)-l, 1,1 -trifluoropropan-2-amine and (2R)-3-((4S)-6-(4-chlorophenyl)-1 -methyl-4H-

benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-trifluoropropan-2-amine (43 mg, 0.102 mmol, 

40.7 % yield) as white solids. LC/MS m/z 420 [M + H]+; *H NMR (400 MHz, DMSO-d6) 5 

7.86 - 7.80 (m, 2H), 7.75 - 7.69 (m, 2H), 7.44 (s, 12H), 4.34 - 4.18 (m, 2H), 3.82 - 3.63 (m, 

IH), 3.58 - 3.41 (m, IH), 2.53 (s, 3H), 2.52 (s, 3H), 2.15 - 2.08 (m, 2H), 2.06 - 2.00 (m, 2H). 

[00459] Mixture of N-((2S)-3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-
benzo[c]isoxazolo[4,5-e]azepin-4-yl)-],l,l-trifluoropropan-2-yl)acetamide and N-((2R)-3-
((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-

trifluoropropan-2-yl)acetamide (Compound 244) ci . To a solution of 3-((4S)-
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6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-yl)-l,l,l-trifliioropropan-

2-amine (11 mg} 0.026 mmol) in CHiCL (0.5 mL) was added DMAP (3.20 mg, 0.026 mmol), 

triethylamine (11 pi, 0.079 mmol), and acetic anhydride (2.72 pi, 0.029 mmol). The reaction 

mixture was stirred until the complete consumption of amine and formation of product was 

detected by LC-MS and TLC. The reaction mixture was concentrated in vacuo to give a thick 

paste. The paste was purified on Biotage (5% EtOAc : Hexanes to 40% EtOAc : Hexanes) 

The product N-(3-((4S)-6-(4-chlorophenyl)-l-methyl-4H-benzo[c]isoxazolo[4,5-e]azepin-4-

yl)-l,l,l-trifluoropropan-2-yl)acetamide (10 mg, 0.022 mmol, 83 % yield) was isolated as 

white solids. LC/MS m/z 462 [M + H]+; IH NMR (400 MHz, Acetone-d6) 8 7.87 - 7.80 (m, 

2H), 7.75 - 7.68 (m, 2H), 7.51 - 7.35 (m, 12H), 5.46 (br. s, 1H), 5.16 - 5.00 (m, IH), 4.16 

(br. s, IH), 4.05 (br. s, IH), 3.01 - 2.83 (m, 2H), 2.68 (ddd, J = 7.02, 9.80,14.19 Hz, IH), 

2.55 (s, 3H), 2.54 (s, 3H), 2.51 - 2.39 (m, IH), 1.90 (s, 3H), 1.83 (s, 3H). 

[00460] EXAMPLE 42. Synthesis of Compounds 250 and 251. Scheme 11 depicts 

the steps involved in the synthesis of the title compounds. 

[00461] Scheme 11 

N-0 N-O N-0 
,COzEt 

N-0 

N-0 

B; 

N-0 H 
N-BOC 

N-0 H 

ft 
N-0 H 

1> X. ,N-BOC 

Me02C. 

N-O 

[00462] Ethyl 2-(3"inethylisoxazol-5-yl)acetate'^i^yC02Et. To a solution of 2-

(3-methylisoxazol-5-yl)acetic acid (7.28 g, 51.6 mmol) in EtOH (200 mL, 3425 mmol) was 

added concentrated H2SO4 (0.30 mL, 5.63 mmol) at room temperature. After 48 h, the 
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reaction mixture was concentrated in vacuo to give a dark brown oil. The crude ester was 

filtered over a plug of silica (50 g) and the product was eluted with 40% EtiO : 60% Hexanes 

(400 mL). The filtrate was subsequently concentrated to give the product ethyl 2-(3-

methylisoxazol-5-yl)acetate (8.50 g, 50.2 mmol, 97 % yield) as a clear oil. LC/MS m/z 170 

[M + H]+. 
N-0 

[00463] Ethyl l-(3~methylisoxazol-5-yl)cyclopropanecarboxylate . To a 

solution of ethyl 2-(3-methylisoxazol-5-yl)acetate (8.22 g, 48.6 mmol) in toluene (85 mL) 

was sequentially added n-tetrabutylammonium bromide (1.67 g, 5.18 mmol), 1,2-

dibromoethane (7.0 mL, 81 mmol), and NaOH (30 mL, 582 mmol, -19.4 M). The reaction 

mixture was vigorously stiired at room temperature. After 1 h, the reaction mixture was 

cooled to 0 °C and diluted with water (50 mL). The aqueous phase was extracted with MTBE 

(3x). The combined organic phases were washed 1 N HCl, water (2x), dried over Na2S04. 

and concentrated to give the product ethyl l-(3-methylisoxazol-5-

yl)cyclopropanecarboxylate (9.49 g, 48.6 mmol, 100 % yield) as a clear oil. LC/MS ni/z 196 

[M + H]+. 

[00464] Ethyl l-(4-bromo-3-methylisoxazol-5-
N-0 

yl)cyclopropanecarboxylate er To a solution of ethyl l-(3-methylisoxazol-5-

yl)cyclopropanecarboxylate (9.49 g, 48.6 mmol) in anhydrous DMF (50 mL) was added N-

bromosuccinimide (10.31 g, 57.9 mmol). The reaction mixture was stiired at room 

temperature for 24 h. To the orange mixture was added water and the aqueous layer was 

extracted with MTBE (3x). The combined organic layers were washed with aqueous 10% 

sodium thiosulfate, water (2x) and dried to provide the product ethyl l-(4-bromo-3-

methylisoxazol-5-yl)cyclopropanecarboxylate (12.5 g, 45.6 mmol, 94 % yield) as a light 

yellow oil. The product was used directly in the subsequent reaction without further 

purification. LC/MS m/z 274 [M + H]+. 
N-0 

[00465] l-(4-Bromo-3-methytisoxazol-5-yl)cyclopropanecarboxylic acid Br 

To a solution of ethyl l-(4-bromo-3-methylisoxazol-5-yl)cyclopropanecarboxylate (11.8 g, 

43.0 mmol) in THF (60 mL) was added aqueous NaOH (86 mL, 86 mmol, 1 M). The dark 

brown bi-phasic reaction mixture was vigorously stiired and heated to 45 °C until 

consumption of SM (3-4 h) was detected by LC-MS and TLC analysis. After 4 h, the 
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homogeneous mixture was cooled to room temperature and diluted with hexanes. The organic 

phase was separated and the aqueous phase (pH -14) was acidified with aqueous 1 N HCl 

(pH 1) (-100 mL). The product crystallizes upon acidification of the aqueous layer. After 

vigorously stirring for 30 min, the solids were filtered, washed with cold (0 °C) water (3 x 50 

mL), and dried to give white crystals. The product l-(4-bromo-3-methylisoxazol-5-

yl)cyclopropanecarboxylic acid (10.0 g, 40.6 mmol, 94 % yield) was isolated as white 

crystals. LC/MS m/z 246 [M + H]+. 

[00466] Tert-Butyl (l-(4-bromo-3-methylisoxazol-5-
N-O H 

yl)cyclopropyl)carbamate Br . To a suspension of l-(4-bromo-3-methylisoxazol-5-

yl)cyclopropanecarboxylic acid (1.60 g, 6.50 mmol) and powdered 4 A molecular sieves 

(pre-dried-0.767 g, 48% wt) in toluene (15 mL) was sequentially added N, N-

diisopropylethylamine (1.50 mL, 8.59 mmol), diphenyl phosphorazidate (1.576 mL, 7.05 

mmol), and tert-butanol (16.80 mL, 176 mmol). The reaction vessel was fitted with a reflux 
condenser and the mixture was heated to 100 °C for 1 h. After 1 h, the reaction mixture was 

cooled to room temperature and filtered over a plug of Celite. The filter cake was washed 

with EtOAc (3x), and the filtrate was concentrated to give a brown oil. The oil was purified 

on Biotage system (5% EtOAc : 95% Hexanes to 20% EtOAc : 80% Hexanes). The product 

tert-butyl l-(4-bromo-3-methylisoxazol-5-yl)cyclopropylcarbamate (1.55 g, 4.89 mmol, 75 % 
yield) was isolated as white crystals after concentration. LC/MS ni/z 317 [M + H]+. 

[00467] Tert-Butyl (l-(3-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-

containing tert-butyl l-(4-bromo-3-methylisoxazol-5-yl)cyclopropylcarbamate (0.219 g, 

0.621 mmol) was added dichlorobis(acetonitrile)palladium(II) (0.0025 g, 9.64 jimol), 

dicyclohexyl(2',6'-dimethoxybiphenyl-2-yl)phosphine (0.0134 g, 0.033 mmol), followed by 

anhydrous 1,4-dioxane (0.40 mL). The reaction vessel was evacuated and purged with N2 (g) 

(3x). To the flask was added 4,4,5,5-tetramethyl-l,3,2-dioxaborolane (0.153 mL, 1.056 

mmol) and triethylamine (0.294 mL, 2.113 mmol) sequentially. The reaction vessel was 

evacuated and purged with N2 (g) again, then heated to 100 °C. The reaction mixture became 

heterogeneous and was judged complete within 1 h by LC-MS. The heterogeneous mixture 

N-0 H 

. To a 50 mL round bottom flask 
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was cooled to room temperature, dilute with EtOAc and the mixture was filtered over a plug 

of Celite. The filter cake was rinsed with EtOAc (3x) and the filtrate was concentrated to give 

a yellow oil, that crystallized upon standing under vacuum. The product tert-butyl l-(3-

methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)cyclopropylcarbamate 

(0.226 g, 0.620 mmol, 100 % yield) was used without further purification. LC/MS m/z 365 

[M + H]+. 

[00468] Methyl 2-(5-(l-((tert-butoxycarbonyl)amino)cyclopropyl)-3-methylisoxazol-
N-0 H B°c 

Me02C^L 

4-yl)-5-chlorobenzoate a , A re-sealable vial containing methyl 2-bromo-5-

chlorobenzoate (0.205 g, 0.822 mmol), Pd(Ph3P)4 (0.042 g, 0.036 mmol), and anhydrous 

potassium phosphate, tribasic (0.275 g, 1.296 mmol) was evacuated and purged with No (g) 

(3x). To the solids was added a solution of tert-butyl l-(3-methyl-4-(4,4,5,5-tetramethyl-

l,3,2-dioxaborolan-2-yl)isoxazol-5-yl)cyclopropylcarbamate (0.236 g, 0.648 mmol) in 

MeOH (2x1 mL, 2 mL total) and 1,4-Dioxane (2x1 mL, 2 mL total). The suspension was 
evacuated and purged with No (g) (3x), the vial was sealed, and the contents heated to 80 °C. 

LC-MS analysis indicated complete conversion to desired product with in 4 h. After 4 h, the 

reaction mixture was cooled to room temperature and filtered over Celite. The filter cake was 

washed with MeOH (3x) and the filtrate was concentrated to give a brown oil. The oil was 

purified on Biotage system (5% EtOAc : 95% Hexanes to 30% EtOAc : 70% Hexanes, then 

isocratic 30% EtOAc : 70% Hexanes). The product methyl 2-(5-(l-(tert-

butoxycarbonylamino)cyclopropyl)-3-methylisoxazol-4-yl)-5-chlorobenzoate (0.226 g, 0.555 

mmol, 86 % yield) was isolated as a clear oil. LC/MS m/z 407 [M + Hj+. 

[00469] 8~Chloro-l-methylspiro[benzo[c]isoxazolo[4,5-e]azepine'4,l''cyclopropan]-

butoxycarbonylamino)cyclopropyl)-3-methylisoxazol-4-yl)-5-chlorobenzoate (131 mg, 0.322 

mmol) in MeOH (2 mL) was added anhydrous HCl (1.00 mL, 4.00 mmol, 4 M in 1,4-

dioxane). The reaction mixture was stirred at room temperature for 6 h, at which point LC-

MS analysis indicated complete consumption of N-Boc carbamate and formation of desired 

product. The reaction mixture was concentrated in vacuo and excess HCl was azeotropically 
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removed with MeOH (1 x 1 mL), toluene (lxl mL), and THF (lxl mL). The resultant 

yellow oil was dried for 10 min. LC/MS m/z 307 [M + H]+. 

[00470] To a cooled (-40 °C) suspension of crude ammonium hydrochloride salt (-100 

mg) in THF (1.5 mL) was added isopropylmagnesium bromide (0.400 mL. 1.160 mmol) in a 

dropwise manner. After complete addition, the reaction mixture was allowed to warm to 

room temperature and stirred for an additional 15 min. To the reaction mixture was added 

aqueous 1 N HCl (until pH -1 was obtained for the aqueous layer). The aqueous phase was 

extracted with EtOAc and the combined organic phase was washed with water, dried over 

Na2S04 and concentrated to give the product 8-chloro-l-methylspiro[benzo[e]isoxazolo[5,4-

c]azepine-4,r-cyclopropan]-6(5H)-one (0.0631 g, 0.230 mmol, 71.3 % yield over 2-steps) as 

light yellow solids. The crude product was sufficiently pure by LC-MS analysis and used 

without further purification. LC/MS m/z 275 [M + H]+. 

[00471] 6,8-Dichloro-l-methylspiro[benzo[c]isoxazolo[4,5-e]azepine-4,l'-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropan]-6(5H)-one (0.0631 g, 0.230 

mmol) was added CH2CI2 (1 mL). The reaction mixture was heterogeneous and to aid in 

solubility CHCI3 (0.5 mL) was added. To the homogeneous mixture was added phosphorous 

pentachloride (0.092 g, 0.442 mmol) in one portion at room temperature. The reaction 

mixture eventually turned heterogeneous again (~<10 min) and LC-MS analysis after ~30 

min indicated complete consumption of starting material and formation of desired product. 

The mixture was diluted with EtOAc and aqueous 10% Na2C03 (2.8 mL). After initial 

effervescence, the mixture was stiired for an additional 5-10 min, and the aqueous layer was 

extracted with EtOAc (3 x). The combine organic extracts were washed with water, brine, 

dried over Na2S04 and concentrated to give yellow solids. The solids were filtered over a 

plug of silica and eluted with 30% EtOAc : 70% Hexanes. The product 6,8-dichIoro-l-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropane] (61.8 mg, 0.211 mmol, 92 

% yield) was obtained as off-white solids. LC/MS m/z 293 [M + H]+. 
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[00472] 8-Chloro-6-(4-fluorophenyl)-l-methylspiro[benzo[c]isoxazolo[4,5-e]azepine-

ci 

4,V-cyclopropane] (Compound 250) F . To a solution of 6,8-dichloro-l-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropane] (61.9 mg, 0.211 mmol) in 

toluene (22 mL) was added 4-fluorophenylboronic acid (37 mg, 0.264 mmol) and Pd(Ph3P)4 

(11.22 mg, 9.71 fimol). The reaction was evacuated and purged with N2 (g) (3x), followed by 

addition of aqueous Na2C03 (211 \x\, 0.422 mmol, 2 M). The reaction was heated to 82 °C for 

15 min at which time LC-MS analysis indicated complete conversion to desired product. The 

reaction mixture was cooled to room temperature and diluted with water. The aqueous layer 

was extracted with EtOAc (3x) and the combined organic extracts were dried over Na2S04, 

and concentrated in vacuo. The crude product was purified on Biotage system (5% EtOAc : 

95% Hexanes to 10% EtOAc : 90% Hexanes). The product 8-chloro-6-(4-fluorophenyl)-l-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropane] (62 mg, 0.176 mmol, 83 % 

yield) was obtained as a white crystals. LC/MS m/z 353 [M + H]+; ]H NMR (400 MHz, 

DMSO-d6) 6 7.81 -7.77 (m, IH), 7.75 - 7.71 (m, 1H), 7.45 - 7.38 (m, 2H), 7.19-7.26 (m, 

3H), 2.52 (s, 3H), 1.29 (s, 4H). 

bottom flask containing 8-chloro-6-(4-fluorophenyl)-l-methylspiro[benzo[e]isoxazolo[5,4-

c]azepine-4,l'-cyclopropane] (57 mg, 0.162 mmol) was added Pd2(dba)3 (9.1 mg, 9.94 pmol), 

tri-tert-butylphosphonium tetrafluoroborate (6.5 mg, 0.022 mmol), potassium phosphate (77 

mg, 0.363 mmol), and 5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yI)pyridin-2-amine (56 

mg, 0.254 mmol). The flask was evacuated and purged with N2 (g) (3x), followed by addition 

of 1,4-dioxane (1 mL) and water (0.05 mL). The flask was evacuated and purged with N2 (g) 

(3x) and the reaction mixture was heated to 100 °C. After 3 h, ~50% conversion of staiting 

material was observed by LC-MS analysis. The reaction mixture was cooled to room 

temperature and additional Pd2(dba)3 (9.1 mg, 9.94 |imol), tri-tert-butylphosphonium 

[00473] 5-(6-(4-Fluorophenyl)-l-methylspiro[benzo[c]isoxazolo[4,5-e]azepine-4,r-

cyclopropan]-8-yl)pyridin-2-amine (Compound 251) . To a 25 mL round F 
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tetrafluoroborate (6.5 mg, 0.022 mmol), potassium phosphate (77 mg, 0.363 mmol), and 5-

(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)pyridin-2-amine (56 mg, 0.254 mmol) were 

introduced. The mixture was subsequently heated again for an additional 24 h. LC-MS 

analysis after 24 h, indicated -80% conversion to desired product. The reaction mixture was 

cooled and filtered over a pad of Celite. The filter cake was washed with EtOAc (3x) and the 

filtrate was concentrated to give a dark brown oil. The oil was purified on Biotage system 

(25% EtOAc : 75% Hexanes to 70% EtOAc : 30% Hexanes, then isocratic 70% EtOAc : 30% 

Hexanes). The product was concentrated to give gummy yellow solid that was contaminated 

with 2-amino-pyridine. The solid was triturated with IPA (1 mL) and Et20 (1 mL) and 

filtered. The solids were washed with ether (1 mL) and filtered. The amino pyridine (yellow 

color) was cleanly removed in the rinses and the product 5-(6-(4-fluorophenyl)-l-

methylspiro[benzo[e]isoxazolo[5,4-c]azepine-4,r-cyclopropane]-8-yl)pyridin-2-amine (0.032 

g, 0.078 mmol, 48.3 % yield) was isolated as white-solids. LC/MS m/z 411 [M + H]+; *H 

NMR (400 MHz, DMSO-d6) 8 8.16 (d, J = 2.49 Hz, IH), 7.86 (dd, J = 1.97, 8.21 Hz, IH), 

7.79 (s, 1H), 7.59 (dd, J = 2.60, 8.62 Hz, IH), 7.49 - 7.42 (m, 2H), 7.37 (d, J = 1.87 Hz, IH), 

7.24 - 7.15 (m, 2H), 6.49 (dd, J = 0.62, 8.72 Hz, IH), 6.14 (s, 2H), 2.54 (s, 3H), 1.28 (d, J = 

6.02 Hz, 4H). 

[00474] EXAMPLE 42A. Synthesis of Compound 265. 

[00475] 4-bromo-N-methoxy-N,l-dimethyl-lH-pyrazole-3-carboxamide 

-Of' r? . A mixture of 4-bromo-l-methyl-lH-pyrazole-3-carboxylic acid (2.04 g, 10 

mmol), 2-(lH-benzotriazole-l-yl)-l,1.3,3-tetramethyluronium tetrafluoroborate (3.21 g, 10 

mmol), N,0-dimethylhydroxylamine (1.22 g, 20 mmol) in N,N-Diisopropylethylamine (5 

mL) and N,N-Dimethylformamide (20 mL) was stiired for 12 h at room temperature. The 

mixture was concentrated in vacuum, and the residue was purified by flash chromatography 

eluting with petroleum ether/ethyl acetate = 5:1 to give the titled product as a colorless oil 

(2.4 g, 97%). LC/MS m/z 247 [M+H]+. 
Z^Br 

[00476] (4-bromo-l-methyl-lH-pyrazol-3-yl)(4-chlorophenyl)methanone Cl 

To a solution of compound 4-bromo-N-methoxy-N, 1 -dimethyl-1 H-pyrazole-3-carboxamide 

178 



WO 2012/075383 PCT/US2011/063046 

(1.0 g, 4 mmol) in anhydrous tetrahydrofuran (20 mL) under nitrogen atmosphere was added 

(4-chlorophenyl)magnesium bromide (8 mL) in tetrahydrofuran (1 M) at 0°C, The resulting 

mixture was stiired for 2 h at room temperature. The reaction was quenched by saturated 

solution of ammonium chloride, and dichloromethane (100 mL) was added, the separated 

organic layer was dried over anhydrous sodium sulfate and concentrated in vacuum. The 
residue was purified by flash chromatography eluting with petroleum ether/ethyl acetate = 5:1 

to give the titled product as a white solid (1.0 g, 84%). LC/MS m/z 298 [M+H]+; *H NMR 

(300 MHz, CDC13) 8 8.10 (d, J = 9 Hz, 2 H), 7.53 (s, 1 H), 7.43 (d, / = 9 Hz, 2 H), 3.99 (s, 3 

H). 

[00477] (4-(3-(4-chlorobenzoyl)-l-metkyl-lH-pyrazol-4-yl)-3-methylisoxazol-5-

OAc 

V 
yl)methylacetate ci . A solution of (4-bromo-l-methyl-lH-pyrazol-3-yl)(4-

chlorophenyl)methanone (4-bromo-l-methyl-lH-pyrazol-3-yl)(4-chlorophenyl)methanone 

(0.5 g, 1.7 mmol), [1,1' -bis(diphenylphosphino)ferrocene]palladium(II) chloride (62 mg, 

0.085 mmol), K2CO3 (0.94 g, 6.8 mmol), (3-methyl-4-(4,4,5,5-tetramethyl-l,3,2-

dioxaborolan-2-yl)isoxazol-5-yl)methyl acetate (0.96 g, 3.4 mmol) in water (2 mL) and 1,4-
dioxane (10 mL) was heated at 90°C, and stirred for 4 hours. After cooling to room 

temperature, DCM (100 mL) was added and the layers separated. The separated organic layer 

was dried over anhydrous sodium sulfate and concentrated. The residue was purified by flash 

chromatography eluting with petroleum ether/ethyl acetate = 5:1 to give the titled product as 

a yellow oil (0.3 g, 47%). LC/MS m/z 373 [M+H]+. 

[00478] (4-chlorophenyl)(4-(5-(hydroxymethyl)-3-methylisoxazol-4-yl)-l-methyl-

.0 OH 

lH-pyrazol-3-yl)methanone CI . To a solution of (4-(3-(4-chlorobenzoyl)-l-

methyl-lH-pyrazol-4-yl)-3-methylisoxazol-5-yl)methyl acetate (0.3 g, 0.8 mmol) in THF (10 

mL), was added NaOH solution (5 mL, 1 N in water). The mixture was stiixed for 2 hours at 

55°C. After cooling to room temperature, DCM (50 mL) was added and the layers separated. 

The separated organic layer was dried over anhydrous sodium sulfate and concentrated to 
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afford the titled product as a yellow oil (0.2 g, 75% yield). LC/MS m/z 331 [M+H]+; NMR 

(300 MHz, CDC13) 8 8.13 (d, J = 9 Hz, 2 H), 7.45 (d, J = 9 Hz, 3 H), 4.62 (s, 2 H), 4.07 (s, 3 

H), 2.15 (s, 3 H). 

[00479] (4-(3-(4-chlorobenzoyl)-l-methyl-lH-pyrazol~4-yl)-3~methylisoxazol-5-

OMs 

yl)methyl methanesulfonate Cl . To a solution of (4-chlorophenyl)(4-(5-

(hydroxymethyl)-3-methylisoxazol-4-yl)-l-methyl-lH-pyrazol-3-yl)methanone (0.05 g, 0.15 

mmol) in DCM (10 mL), was added triethylamine (0.1 mL) and methane sulfonyl chloride 

(0.05 mL) at room temperature. The mixture was stirred for 2 h at room temperature. DCM 

(50 mL) and saturated sodium bicarbonate solution (20 mL) were added. The combined 

organic layers were dried over anhydrous sodium sulfate and concentrated to afford the titled 

product as yellow oil (0.035 g, 56%). LC/MS m/z 409 [M+H]+. 

[00480] (4-(5-(azidomethyl)-3-methylisoxazol-4-yl)-l-methyl-] H-pyrazol-3~yl)(4-

.0 N3 

chlorophenyljmethanone Cl . A mixture of (4-(3-(4-chlorobenzoyl)-l-methyl-

lH-pyrazol-4-yl)-3-methylisoxazol-5-yl)methyl methanesulfonate (35 mg, 0.09 mmol), 

sodium azide (12 mg, 0.18 mmol) in N, N-dimethylformamide (10 mL) was heated to 80 °C 

and stirred for 10 h. After cooling to room temperature, the mixture was concentrated, and the 

residue was purified by flash chromatography eluting with petroleum ether/ethyl acetate =1:3 

to give the titled product as a colorless oil (30 mg, 94%). LC/MS: m/z 356 [M+H]+; *H NMR 

(300 MHz, CDCI3) 8 8.16 (d, J = 9 Hz, 2 H), 7.50 (s, 1 H), 7.46 (d, / = 9 Hz, 2 H), 4.37 (s, 2 

H), 4.09 (s, 3H),2.19(s, 3 H). 
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[00481] 6-(4-chlorophenyl)-l,8-dimethyl-4,8-dihydroisoxazolo[5,4-c]pyrazolo[4,3-

ci 
ejazepine (Compound 265) . To a solution of (4-(5-(azidomethyl)-3-

methylisoxazol-4-yl)-l-methyl-lH-pyrazol-3-yl)(4-chlorophenyl)methanone (0.03 g, 0.08 

mmol) in anhydrous THF (10 mL), was added triphenylphosphine (32 mg, 0.12 mmol) at 

room temperature. The mixture was stirred for 12 h at room temperature. The mixture was 

concentrated and the residue was purified by flash chromatography eluting with (petroleum 

ether/ethyl acetate = 1:3) to afford the title compound as a white solid (15 mg, 60% yield). 

LC/MS: m/z 312 [M+H]+; ]H NMR (300 MHz, CDC13) 6 7.62 (d, J = 9 Hz, 3 H), 7.36 (d, J = 

9 Hz, 2 H), 4.87 (s, 2 H), 4.08 (s, 3 H), 2.45 (s, 3 H). 

[00482] EXAMPLE 43. Synthesis of Compound 209. 

[00483] (2R)-tert-butyl2-((6S)-2,3,9-trimethyl-4-oxo-5,6-dihydro~4H-isoxazolo[4,5-

added THF (50 mL) and diisopropylamine (1.29 mL, 9.10 mmol) before the solution was 

cooled to 0 °C. To this solution was added n-BuLi (3.62 mL, 8.69 mmol) and the reaction 

was stirred at 0 °C for 10 min before cooling to -78 °C and addition of tert-butyl 2-((6S)-

2,3,9-trimethyl-4-oxo-5,6-dihydro-4H-isoxazolo[4,5-e]thieno[3,2-c]azepin-6-yl)acetate (1.5 

g, 4.14 mmol), a form of intermediate 17, prepared according to Example 14. The solution 

was stirred at -78 °C for 1 h before addition of iodomethane (0.285 mL, 4.55 mmol) and 

warming to room temperature overnight. The reaction was quenched with saturated aqueous 

NH4CI solution and then diluted with water and brine. The aqueous layer was extracted with 

EtOAc and the combined organic layer was dried over Na2S04, filtered, and concentrated. 

The crude residue was purified via Biotage (MTBE/hexanes) to afford the titled product 

(0.259 g, 0.688 mmol). 

. To a round bottomed flask was 
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[00484] (2R)-2-((6S)-4-(4-cyanophenyl)-2,3,9-trimethyl-6H-isoxazolo[5,4-

J 
c}thieno[2,3-elazepin-6-yl)propanamide (Compound 209) . This compound 

was synthesized from, (2R)-tert-butyl 2-((6S)-2,3}9-trimethyl-4-oxo-5,6-dihydro-4H-

isoxazolo[4,5-e]thieno[3,2-c]azepin-6-yl)propanoate following general procedures H, L to 

afford the titled compound (0.099 g, 0.245 mmol). 

[00485] EXAMPLE 44. Additional Compounds of the Invention. Additional 
compounds of the invention made by the various schemes disclosed above are set forth in 

Table 13 below, including the identification of the final steps utilized in their syntheses. 

[00486] Table 13. Other Compounds of the Invention 

Compound 
No. Structure Physical Data Final 

steps 

200 
JXV'^OH 

LC/MS m/z 435 [M+H]+; lH 
NMR (400MHz ,DMSO-d6) 6 
7.94 - 7.85 (m, IH), 7.83 - 7.73 
(m, 4H), 7.53 (d, J = 8.2 Hz, 
2H), 7.44 (d, J - 2.1 Hz, IH), 
4.38 (br. s, 2H), 3.34 (br. s, 
1H), 2.51 (s, 2H). 

H, L 
(amide 

formation 
step was 

eliminated) 

209 

V;o o 
/"""TV / NHz 

H 

NC 

LC/MS m/z 405 [M+H]+; *H 
NMR (400 MHz, DMSO-d6) 5 
7.86 (d, J = 8.47 Hz, 2H), 7.65 
(br. s, IH), 7.40 (d, J = 8.01 
Hz, 2H), 7.02 (br. s, IH), 3.88 
(d, J = 10.30 Hz, IH), 3.55 (dd, 
J = 6.98, 10.41 Hz, IH), 2.45 
(s, 3H), 2.41 (s, 3H), 1.58 (s, 
3H), 1.27 (d, J = 6.64 Hz, 3H). 

H, L 

202 

FjCO 

LC/MS m/z 449 [M+H]+; lU 
NMR (300 MHz, Acetone-d6) 5 
7.85-7.88 (m, IH), 7.74 (t, J = 
9 Hz, IH), 7.51-7.54 (m, IH), 
7.39-7.44 (m? 2H), 7.24-7.27 
(m, 2H), 7.18 (s, IH), 6.43 (m, 
IH), 4.5 (t, J = 6 Hz, IH), 3.37 
(d, J = 3 Hz, 2H), 2.56 (s, 3H). 

H, L 
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[00487] EXAMPLE 44A. Biological Activity of Compounds 192-266. The activity 

of Compounds 192-266 in the BRD4 AlphaLisa Binding Assay ("Alphascreen") (see 

Example 24), cMyc RNA quantification assay and Cell-based IL-6 quantification assay are 

set forth in Table 14, below. In Table 14, n.t. = not tested, represents a value under 0.50 

jiM; "++" a value between 0.50 |iM and 1 JIM; and "+++" a value greater than 1 JJM. 

[00488] Table 14. Activity of Compounds 192-266. 

Compound # Alpha screen IL6 MYC-Raji MYC-MV411 
192 + ++ ++ n. t. 
193 ++ +++ n. t. n. t. 
194 +++ +++ n. t. n. t. 
195 +++ +++ n. t. n. t. 
196 +++ -H- +++ n. t. 
197 + + + n. t. 
198 + + ++ n. t. 
199 + + + n. t. 
200 +++ +++ +++ n. t. 
201 + + ++ n. t. 
202 + + + + 
203 + + + + 
204 + + ++ n. t. 
205 + + +++ n. t. 
206 + + + + 
208 + + + + 
209 + + ++ + 
210 + + ++ + 
211 + + n. t. ++ 
212 + + n. t. + 
213 + + n. t. + 
214 + + n.t. + 
215 +++ +-H- n. t. +++ 
216 + + n. t. + 
217 + + n. t. + 
218 +++ +++ n. t. +++ 
219 +++ +-H- n. t. ++ 
220 +++ +++ n. t. +++ 
221 +++ +++ n.t. +++ 
222 + + n. t. + 
223 +++ +-H- n. t. +++ 
224 + + n. t. + 
225 + + n. t. + 
226 + + n. t. + 
227 +++ +++ n. t. +++ 
228 +++ +++ n. t. +-H-
229 +++ +++ n. t. +++ 
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Compound # Alpha screen IL6 MYC-Raji MYC-MV411 
230 + + n. t. ++ 
231 + + n. t. + 
232 +++ +++ n. t. +++ 
233 + ++ n. t. ++ 
234 + ++ n. t. ++ 
235 + + n. t. + 
236 + + n. t. + 
237 + + n. t. + 
238 +++ +++ n. t. +++ 
239 + + n. t. + 
240 +++ +++ n. t. +++ 
241 + + n. t. + 
242 ++ +-H- n. t. +++ 
243 ++ +++ n. t. +++ 
244 +++ +++ n. t. +++ 
245 + + n. t. + 
246 ++ +++ n. t. +++ 
247 + + n. t. ++ 
248 + + n. t. + 
249 + + n. t. + 
250 +++ +-H- n. t. +++ 
251 + + n. t. + 
252 +-H- +++ n. t. +++ 
253 + + n. t. + 
254 ++ +-H- n. t. +++ 
255 + + n. t. ++ 
256 +++ +++ n. t. +++ 
257 + ++ n. t. +++ 
258 + n. t. n. t. n. t. 
259 + n. t. n. t. n. t. 
260 + n. t. n. t. n. t. 
261 + + n. t. n. t. 
262 + + n. t. n. t. 
263 + + n. t. n. t. 
264 +++ -H-+ n. t. n. t. 
265 +++ +++ n. t. n. t. 
266 + + n. t. n. t. 

[00489] EXAMPLE 44B. In-vivo inhibition of LPS-induced IL-6 production 
protocol. Female Balb/C mice, 6 weeks old upon arrival at animal facility, and weighing 18-

20 g/mouse were used for this assay. The mice are acclimated in animal facility for 5-7 days 

prior experiment initiation. Mice were randomly divided into experimental groups to include 

several doses of test article, and vehicle and dexamethasone controls. Mice were fasted from 
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12 hours prior to study initiation (dosing), but allowed free access to water. Mice were 

dosed following study group design by oral gavage 30 min prior to LPS stimulation. Dosing 

interval time was 1 min/mouse. 

[00490] Two hours after LPS challenge animals were anesthetized by CO2 inhalation, 

and blood was sampled via cardiac puncture into EDTA coated tubes and placed on ice. 

Plasma was separated by centrifugation at 3000g at 4°C for 15 min. The separated plasma 

was divided into aliquots (50ul/aliquot) and stored at -80°C until plasma IL-6 ELISA and 

ding levels were analyzed. Compound concentrations are also sampled from satellite groups 

30 min after dosing (and hence at time of LPS stimulation). 

[00491] ELISA were run by following standard protocols and ED50 was calculated 

based on 50% inhibition compared to vehicle control. The results are set forth in Table 15. 

("++" indicates an ED50 of less than 10 mg/kg; "+" indicates and ED50 of between 10 and 50 

mg/kg. 

[00492] Table 15. 

Compound # ED50 (mg/kg) 
110 ++ 
128 ++ 
129 ++ 
132 ++ 
144 ++ 
148 + 
165 + 

[00493] EXAMPLE 45. Myc RNA quantification in xenograft model. Female 

NOD SCID mice (Harlan) were inoculated s.c. with 3 x 106 Raji cells per mouse resuspended 

in 10% Matrigel. Tumors were grown until they reached a size of 200 mm3 to 400 mm3 as 

measured by caliper. Mice were treated orally (5 mL/kg) with different doses of compounds 

prepared as a 2 mg/mL suspension of Carboxy-methyl-cellulose. At the indicated time points 

after treatment, tumors were harvested. RNA was isolated by using TRIzol extraction and 

processed for QuantiGene® Assay. ED50s were calculated based on 50% inhibition 

compared to vehicle control. The results are set forth in Table 16. ("++" indicates an ED5o of 

less than 20 mg/kg; "+" indicates and ED50 of between 20 and 50 mg/kg. 

[00494] Table 16. 

Compound # ED50 (mg/kg) 
110 + 
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129 + 
132 ++ 
144 ++ 
114 + 

[00495] While we have described a number of embodiments of this invention, it is 

apparent that our basic examples may be altered to provide other embodiments that utilize the 

compounds and methods of this invention. Therefore, it will be appreciated that the scope of 

this invention is to be defined by the appended claims rather than by the specific 

embodiments that have been represented by way of example. 

[00496] The contents of all references (including literature references, issued patents, 

published patent applications, and co-pending patent applications) cited throughout this 

application are hereby expressly incoiporated herein in their entireties by reference. Unless 

otherwise defined, all technical and scientific terms used herein are accorded the meaning 

commonly known to one with ordinary skill in the art. 
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CLAIMS: 

1. A compound represented by the following structural formula: 

or a pharmaceutically acceptable salt thereof, wherein: 

R5a is selected from hydrogen, halo, and alkoxy; 

R5b is selected from hydrogen, halo, and alkyl; 

Rc is selected from phenyl, heteroaryl, and saturated heterocyclyl, wherein the 
£ group represented by R is optionally substituted with 1 to 2 substituents independently 

selected from halo, -CN, alkyl, alkoxy, haloalkoxy, haloalkyl, and carbamyl; and 

R' is selected from hydrogen, alkyl, and alkoxyalkyl. 

2. The compound of Claim 1, wherein Rsa is selected from hydrogen, chloro, and methoxy. 

3. The compound of Claim 1, wherein R5b is selected from hydrogen, chloro, and methyl. 

4. The compound of Claim 1, wherein Rsa and Rsb are simultaneously hydrogen. 

5. The compound of Claim 1, wherein R is selected from 4-chlorophenyl, 4-cyanophenyl, 

4-fluorophenyl, pyridin-4-yl, 4-trifluoromethylphenyl, 5-chloropyridin-2-yl, 4-

carbamylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 2-
methyl-4-chlorophenyl, and morpholin-4-yl. 

6. The compound of Claim 1, wherein R' is selected from hydrogen, ethyl, and 2-

methoxyethyl. 

7. A compound represented by the following structural formula: 

or a pharmaceutically acceptable salt thereof. 
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9. 

A compound represented by the following structural formula: 
.N 

Cl ; (144) 

or a pharmaceutically acceptable salt thereof. 

A compound represented by the following structural formula: 

or a pharmaceutically acceptable salt thereof. 

10. A pharmaceutical composition comprising: i) the compound of any one of Claims 1-9 or 

a pharmaceutically acceptable salt thereof; and ii) a pharmaceutically acceptable adjuvant, earner 

or vehicle. 

11. A compound according to any one of Claims 1-9 or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition according to Claim 10, for use in treating a disease or 

condition selected from cancer and other proliferative disorders, inflammatory diseases, sepsis, 

autoimmune disease, and viral infections. 

12. The compound or composition for use according to Claim 11, wherein the disorder is 

cancer. 

13. The compound or composition for use according to Claim 12, wherein the cancer is 

adenocarcinoma, adult T-cell leukemia/lymphoma, bladder cancer, blastoma, bone cancer, breast 
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cancer, brain cancer, carcinoma, myeloid sarcoma, cervical cancer, colorectal cancer, esophageal 

cancer, gastrointestinal cancer, glioblastoma multiforme, glioma, gallbladder cancer, gastric 

cancer, head and neck cancer, Hodgkin's lymphoma, non-Hodgkin's lymphoma, 

intestinal cancer, kidney cancer, laryngeal cancer, leukemia, lung cancer, lymphoma, liver 

cancer, small cell lung cancer, non-small cell lung cancer, mesothelioma, multiple myeloma, 

ocular cancer, optic nerve tumor, oral cancer, ovarian cancer, pituitary tumor, primary central 

nervous system lymphoma, prostate cancer, pancreatic cancer, pharyngeal cancer, renal cell 

carcinoma, rectal cancer, sarcoma, skin cancer, spinal tumor, small intestine cancer, 

stomach cancer, T-cell lymphoma, testicular cancer, thyroid cancer, throat cancer, urogenital 

cancer, urothelial carcinoma, uterine cancer, vaginal cancer, Wilms' tumor, acute myelognous 

leukemia or Burkitt's lymphoma. 

14. The compound or composition for use according to Claim 11, wherein the disorder is 

sepsis, rheumatoid arthritis, irritable bowel syndrome or psoriasis. 
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