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BICYCLIC1,4-DIAZEPANONESANDTHERAPEUTICUSESTHEREOF 

CROSS-REFERENCETORELATEDAPPLICATION 
S 

[0001] ThisapplicationclaimspriontytoandthebenefitofU.S.ProvisionalApplicationNo.  

63/110,776,filedonNovember6,2020,thedisclosureofwhichisincorporatedhereinby 

referenceinitsentirety.  

FIELD 

[0002] Providedhereinarebicyclic1,4-diazepanonecompoundspharmaceutical 

compositionscomprisingsuchcompoundsandmethodsofusingsuchcompoundsand 
S 

pharmaceuticalcompositionsfortreatingvariousdiseasesdisordersandconditionsresponsive 

tothemodulationofthecontractilityoftheskeletalsarcomere.  

BACKGROUND 

[0003] Thecytoskeletonofskeletalandcardiacmusclecellsisuniquecomparedtothatofall 

othercells.Itconsistsofanearlycrystallinearrayofcloselypackedcytoskeletalproteinscalled 

thesarcomere.Thesarcomereiselegantlyorganizedasaninterdigitatingarrayofthinandthick 

filaments.Thethickfilamentsarecomposedofmyosinthemotorproteinresponsiblefor 

transducingthechemicalenergyofATPhydrolysisintoforceanddirectedmovement.Thethin 

filamentsarecomposedofactinmonomersarrangedinahelicalarray.Therearefourregulatory 

ions.Aninfluxofintracellularcalciuminitiatesmusclecontractiowthickandthinfilaments 

slidepasteachotherdrivenbyrepetitiveinteractionsofthemyosinmotordomainswiththethin 

actinfilaments.  

[0004] Ofthethirteendistinctclassesofmyosininhumancellsthemyosin-Ilclassis 

responsibleforcontractionofskeletalcardiacandsmoothmuscle.Thisclassofmyosinis 

significantlydifferentinaminoacidcompositionandinoverallstructurefrommyosininthe 

othertwelvedistinctclasses.Myosin-Ilformshomo-dimersresultingintwoglobularhead 

domainslinkedtogetherbyalongalpha-helicalcoiled-coiledtailtoformthecoreofthe 

sarcomere5thickfilament.Theglobularheadshaveacatalyticdomainwheretheactinbinding 
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proteinsboundtotheactinfilamentswhichallowsthecontractiontobemodulatedbycalcium
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andATPasefunctionsofmyosintakeplace.Onceboundtoanactinfilamentthereleaseof 

phosphate(cfADP-PitoADP)signalsachangeinstructuralconformationofthecatalytic 

domainthatinturnalterstheorientationofthelight-chainbindingleverarmdomainthatextends 

fromtheglobularhead~thismovementisternuiedthepowerstroke.Thischangeinorientationof 

themyosinheadinrelationtoactincausesthethickfilamentofwhichitisaparttomovewith 

respecttothethinactinfilamenttowhichitisbound.Un-bindingoftheglobularheadfromthe 

actinfilament(Ca 2 ~ regulated),coupledwithreturnofthecatalyticdomainandlightchainto 

theirstartingconformation/orientationcompletesthecatalyticcycleisresponsiblefor 

intracellularmovementandmusclecontraction.  

[0005] Tropomyosinandtroponinmediatethecalciumeffectontheinteractiononactinand 

myosin.Thetroponincomplexiscomprisedofthreepolypeptidechains:troponinCwhich 

bindscalciumionstroponinIwhichbindstoactiwandtroponinTwhichbindsto 

tropomyosin.Theskeletaltroponin-tropomyosincomplexregulatesthemyosin-bindingsites 

extendingoverseveralactinunitsatonce.  

[0006] Troponinacomplexofthethreepolypeptidesdescribedaboveisanaccessory 

proteinthatiscloselyassociatedwithactinfilamentsinvertebratemuscle.Thetroponin 

complexactsinconjunctionwiththemusclefornioftropomyosintomediatetheCa 2 ~ 

dependencyofmyosinATPaseactivityandtherebyregulatemusclecontraction.Thetroponin 

polypeptidesTIandCarenamedfortheirtropomyosinbindinginhibitoryandcalcium 

responsibleforpositioningthetroponincomplexonthemusclethinfilament.TroponinIbinds 

toactinandthecomplexformedbytroponinItroponinTandtropomyosininhibitsthe 

interactionofactinandmyosin.SkeletaltroponinCiscapableofbindinguptofourcalcium 

molecules.StudiessuggestthatwhenthelevelofcalciuminthemuscleisraisedtroponinC 
S 

exposesabindingsitefortroponinIrecruitingitawayfromactin.Thiscausesthetropomyosin 

moleculetoshiftitspositionaswelltherebyexposingthemyosinbindingsitesonactinand 

stimulatingmyosinATPaseactivity.  

2 

bindingactivitiesrespectively.TroponinTbindstotropomyosinandisbelievedtobe
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[0007] Humanskeletalmuscleiscomposedofdifferenttypesofcontractilefibersclassified 

bytheirmyosintypeandtermedeithersloworfastfibers.Table1summarizesthedifferent 

proteinsthatmakeupthesetypesofmuscle.  

Table 

Muscle Fiber Type 

____________________________ Fast Skeletal Slow Skeletal 

MyosinHeavyChain 

(MHC) ha,(1119),JIx/d Cardiacf3 

Troponin I (TnJ) TnJ fast Skeletal TnJ slow Skeletal 

TroponinT (TnT) TnT fastSkeletal TnT slow Skeletal 

TroponinC (TnC) TnC fastSkeletal TnC slow/cardiac 

Tropomyosin(TM) TM-a/TPM3 tt  TM-~/TM-as 
tMHCJIbisnotexpressedinhumanmusclebutispresentinrodentsandothermammals.  
t tTPM3representstropomyosin3 

[0008] unhealthyhumansmostskeletalmusclesarecomposedofbothfastandslowfibers 

althoughtheproportionsofeachvarywithmuscletype.SlowskeletalfibersoftencalledtypeI 

fibershavemorestructural S 

similaritywithcardiacmuscleandtendtobeusedmoreforfineand 
posturalcontrol.Theyusuallyhaveagreateroxidativecapacityandaremoreresistanttofatigue 

withcontinueduse.FastskeletalmusclefibersoftencalledtypeIIfibersareclassifiedintofast 

oxidative(ha)andfastglycolytic(typeJJx/d)fibers.Whilethesemusclefibershavedifferent 

proteins.Fastskeletalmusclefiberstendtoexertgreaterforcebutfatiguefasterthanslow 

skeletalmusclefibersandarefunctionallyusefulforacutelargescalemovementssuchasrising 

fromachairorcorrectingfalls.  

[0009] Musclecontractionandforcegenerationiscontrolledthroughnervousstimulationby 

innervatingmotorneurons.Eachmotorneuronmayinnervatemany(approximately100to380) 

musclefibersasacontractilewholetermedamotorunit.Whenamuscleisrequiredtocontract, 

motorneuronssendstimuliasnerveimpulses(actionpotentials)fromthebrainstemorspinal 

cordtoeachfiberwithinthemotorunit.Thecontactregionbetweennerveandmusclefibersisa 

specializedsynapsecalledtheneuromuscularjunction(NMJ).Heremembranedepolarizing 

3 

myosintypestheysharemanycomponentsincludingthetroponinandtropomyosinregulatory
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actionpotentialsinthenervearetranslatedintoanimpulseinthemusclefiberthroughreleaseof 

theneurotransmitteracetylcholine(ACh).AChtriggersasecondactionpotentialinthemuscle 

thatspreadsrapidlyalongthefiberandintoinvaginationsinthemembranetermedt-tubules.  

tubulesarephysicallyconnectedtoCa2+storeswithinthesarcoplasmicreticulum(SR)ofmuscle 

viathedihydropyridinereceptor(DHPR).StimulationoftheDHPRactivatesasecondCa 2 ~ 

channelintheSRtheryanodinereceptortotriggerthereleaseofCa 2 ~ fromstoresintheSRto 

themusclecytoplasmwhereitcaninteractwiththetroponincomplextoinitiatemuscle 

contraction.IfmusclestimulationstopscalciumisrapidlytakenbackupintotheSRthrough 

theATPdependentCa 2 ~ pumpsarco/endoplasmicreticulumCa 2 ~ -ATPase(SERCA).  

[0010] Currentlythereislimitedtreatmentornocureformostneuromusculardiseases.  

Thusthereisaneedforthedevelopmentofnewcompoundsthatmodulateskeletalmuscle 

contractility.Thereremainsaneedforagentsthatexploitnewmechanismsofactionandwhich 

mayhavebetteroutcomesintermsofreliefofsymptomssafetyandpatientmortalityboth 

short-temiandlong-termandanimprovedtherapeuticindex.  

SUMMARY 

[0011] Theinventionprovidesnovelcompoundsthatareexpectedtobeusedasanactive 

ingredientinapharmaceuticalcompositionandinparticularinapharmaceuticalcomposition 

forpreventingortreatingadiseaseorconditionresponsivetomodulationofthecontractilityof 

theskeletalsarcomere.Modulationoftheskeletalsarcomeremaybemodulationforexample, 

moreoffastskeletalmyosin, actintropomyosintroponinCtroponinIandtroponinTand 

fragmentsandisoformsthereof.  

[0012] Inoneaspectprovidedhereinisacompoundoffomiula(I): 

RZ 
H 
N 

xl 

I 
N 

(I), 

4 

bymodulationofthetroponincomplexofthefastskeletalmusclesarcomerethroughoneor
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orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoing, wherein: 

1andX2 areeachindependentlyNorC~Rx 

eachRX, R~ Rze independentlyHhaloC3locycloalkylCitcycloalkenylorC6-2oaryb 

~RW 

R1' 12alkyl, 12alkenylC22alkynylC3iocycloalkylC3ocycloalkenylor 

whereinRWisoptionallysubstitutedC1-l2alkyb 

R2' 

a)C(O)~RhwhereinRhis 

(i)optionallysubstitutedaminooptionallysubstitutedCs3alkoxyoptionallysubstituted 

C(O)NH2,optionallysubstitutedC3locycloalkyloptionallysubstitutedC3locycloalkenyl, 

optionallysubstitutedC&2oaryloptionallysubstituted3-15memberedheterocyclylor 

optionallysubstituted5-20memberedheteroarylor 

Rn 
,whereinR~isOHoxohalocyano,-C(O)NH2,optionallysubstitutedamino 

optionallysubstitutedsulfonyloptionallysubstitutedCsi2alkoxyoptionallysubstituted 

C&2oaryloxyoptionallysubstitutedC3iocycloalkyloptionallysubstitutedC3 

iocycloalkenyloptionallysubstituted3-15memberedheterocyclyloroptionally 

substituted5-20memberedheteroarylor 

m 

b)Cll2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormoreR 

wherein 

5 

(ii)C>l2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormore
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R~isOHhalocyanooxoCsl2alkylCsi2alkoxyC62oaryloxy,-C(O)NH2,

C(O)NH(Clu2alkyl),-C(O)N(C1-l2alkyl)2,-C(O)OH, -C(O)-C1-l2alkoxy,-C(O)-(3-15membered 

heterocyclyl),NH2,-NH(C1-l2alkyl),-N(C1-l2alkyl)2,-NHC(O)-Cla2alkyl,-NHC(O)-NH2,-NH

sO2-csi2alkyl,-S(O)-C1-l2alkyl,-S(O)2-Ci-i2alkyl,-S(O)2-NHZC3iocycloalkylor3-15 
memberedheterocyclylwherein 

theCll2alkylCi-i2alkoxyC62oaryloxytheC1-l2alkylof-C(O)NH(Csl2alkyl),theCi

i2alkylof-C(O)N(C1-l2alkyl)2,-C(O)OH,-C(O)-C1-l2alkoxythe3-15memberedheterocyclylof 

-C(O)-(3-15memberedheterocyclyl),NH2,theCui2alkylof-NH(C1-l2alkyl),theC1-l2alkylof

N(C>l2alkyl)2,theC1-l2alkylof-NHC(O)-Cla2alkyl,-NHC(O)-NH2,theCui2alkylof-NH-S02

C1-l2alkyltheCsl2alkylof-S(O)-Clu2alkyltheClu2alkylof-S(O)2-Csl2alkyl,-S(O)2-NH2,C 3 

iocycloalkylor3-15memberedheterocyclylofR m isfurtheroptionallysubstitutedbyoneor 

moreOHhalocyanooxoC1-l2alkylC1-l2alkoxy,-C(O)NHz,-C(O)NH(Csizalkyl),

C(O)N(Clu2alkyl)2,C(O)OHNH2,-NH(Clu2alkyl),-N(C1-l2alkyl)2,C3-locycloalkylC6-2oaryl, 

3-15memberedheterocyclylor5-20memberedheteroarylor 

c)optionallysubstitutedC3locycloalkenylor 

d)optionallysubstituted5-20memberedheteroarylor 

f)optionallysubstitutedamidinylor 

g)optionallysubstitutedsulfonylor 

h)cyanoand 

R3. HoptionallysubstitutedCla2alkyloptionallysubstituted-C(O)NH2,oroptionally 

substituted-C(O)-C1-l2alkoxy;or 

6 

e)optionallysubstituted3-15memberedheterocyclylor
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R2 andR3 aretakentogetherwiththeatomstowhichtheyareattachedtofomia5-or6

memberedheterocyclylor5-or6-memberedheteroarylwhereinthe5-or6-membered 

heterocyclylor5-or6-memberedheteroarylindependentlycomprisestwoormoreannular 

heteroatomsandisindependentlyoptionallysubstituted~and 

R4 ~ absentorisHoptionallysubstitutedCutalkyloptionallysubstituted-C(O)NH2,or 

optionallysubstituted-C(O)-Csl2alkoxy, 

oranyvanationorembodimentthereof 

[0013] Inanotheraspectprovidedhereinisacompoundofformula(II): 

H 
N 

N 

RX (II), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~,RZR 1 ,R2 ,R3 andRL~areasdefinedforthecompoundoffomciula(I), 

oranyvanationorembodimentthereof 

RZ 

(III), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~,RZR 1 ,R2 ,R3 andR4 areasdefinedforthecompoundofformula(I), 

oranyvanationorembodimentthereof 

7 

[0014] Iiianotheraspectprovidedhereinisacompoundofformula(III):
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[0015] Inanotheraspectprovidedhereinisacompoundofformula(IV): 

RZ 
H 
N 

N N 

(IV), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~,RZR 1 ,R2 ,R3 andRL~areasdefinedforthecompoundofformula(I), 

oranyvanationorembodimentthereof 

[0016] frianotheraspectprovidedhereinisacompoundofformula(V): 

Rz 
H 
N 

N 

N N 

(V), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinR~RZR 1 ,R2 ,R3 ,andR4 areasdefinedforthecompoundoffomiula(I),or 

[0017] Inanotheraspectprovidedhereinisacompoundofformula(I-A): 

RZ 
H 
N 

X1~ 

N 

R3 R4 Rh 

0 (I-A), 

8 

anyvariationorembodimentthereof.
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orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 X2 ,R~,RZR 1 ,R3 ,R4 andRhareasdefinedforthecompoundoffomiula 
S 

(I),oranyvariationorembodimentthereof 

[0018] liiiafurtheraspectprovidedhereinisacompoundof(I-B): 

RZ 
H 
N 

Xl> 
0~~ 

N 

R3 R4 NH2 

0 (I-B), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 X2 ,R~,RZR1 ,R3 ,andR4 areasdefinedforthecompoundofformula(I), 

oranyvanationorembodimentthereof 

[0019] liiiafurtheraspectprovidedhereinisacompoundof(I-C): 

RZ 
H 
N 

xl 

I 
-V 

R~ N H 

R3 R4 N 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 X2 ,R~,RZR1 ,R3 ,andR4 areasdefinedforthecompoundofformula(I), 

andR~isoptionallysubstitutedCsl2alkyloptionallysubstitutedC3locycloalkyloptionally 

substitutedC&2oaryloptionallysubstituted3-15memberedheterocyclyloroptionally 

substituted5-20memberedheteroaryloranyvariationorembodimentthereof.  

[0020] unanotheraspectprovidedhereinisacompoundofformula(J-D): 

9 

0 Rq(I-C),
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RZ 
H 

RX N 

R4 I 
It 

I A> 
RX II.wit 

.4. 1' (J-D), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~RZ R1 andR4 areasdefinedforthecompoundofformula(I),and 

ringAisa5-memberedheterocyclylor5-memberedheteroarylwhereinthe5-membered 

heterocyclylor5-memberedheteroarylindependentlycomprisestwoormoreannular 

heteroatomsandisindependentlyoptionallysubstitutedoranyvariationorembodimentthereof 

[0021] Unlessspecificallydescribedotherwisewhensymbolsinoneformulainthe 

specificationarealsousedinotherformulaethesamesymbolsdenotethesamemeanings.  

Whenthesamesymbolisusedmorethanonceinagivenformulaitistobeunderstoodthat 

eachinstanceofthatsymbolintheformularepresentsanindependentlyselectedchemical 

moietyandthatallinstancesofthesymbolintheformulaneednotnecessarilyrepresent 

identicalchemicalmoieties.  

[0022] liiiafurtheraspectthepresentinventionrelatestoapharmaceuticalcomposition 

comprisingoneormoreofthecompoundsdescribedhereinorastereoisomerortautomer 

variousdiseasesdisordersandconditionsresponsivetothemodulationofthecontractilityof 

theskeletalsarcomere.  

[0023] liiisomeaspectsthepresentinventionrelatestomethodsofpreventingortreating 

frailtyassociatedwitholdage(termedsarcopenia)~cachexiasyndromesassociatedwithdiseases 

suchascancerheartfailurechronicobstructivepulmonarydisease(COPD),renaldiseaseand 

chronickidneydisease/dialysisdiseasesanddisordersofthecentralnervoussystem(CNS)~ 

neuromusculardiseasessuchasamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy 

(SMA),andmyastheniagravisperipheralneuropathiesCharcot-Marie-Toothdisease 

Parkinsonsdiseasestrokespinalcordinjuryandmotorunitsdisordersmuscularmyopathies 

10 

thereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforpreventingortreating
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includingbodymyositismyopathymusculardystrophies(limbgirdlefacioscapulohumeral, 

oculopharyngeal), steroidmyopathy, andmitochondrialmyopathiesrehabilitation-related 

deficits:recoveryfromsurgery(e.g.,post-surgicalmuscleweakness),prolongedbedrest, 

inmiobilization/disuseatrophypost-hipfracturerecoveryJCUneuromyopathyposttrauma 

strokerehabilitatiowPeripheralVascularDisease(PVD)orPeripheralArterialDisease(PAD) 

(e.g.,claudication),metabolicsyndromechronicfatiguesyndromeobesityandfrailtydueto 

aging;post-anesthesiarecoveryorreversalofneuromuscularblockade;obstructivesleepapnew 

chronicfatiguesyndromemetabolicsyndromemetabolic/ischemicdisordersorclaudicatiow 

obesity~dysfunctionsofpelvicfloorandurethral/analsphinctermuscles(e.g.,urinary 

incontinencesuchasstressurinaryincontinence(Sill)andmixedurinaryincontinence(Mill), 

andfecalincontinence)~post-spinalcordinjury(SCI)muscledysfunctiowventilator-induced 

muscleweaknessorspinocerebralataxiasordemyelinatingdiseasesincludingmultiple 

sclerosispost-poliosyndromeoranycombinationoftheforegoingusingoneormoreofthe 

compoundsdescribedhereinorastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingorapharmaceuticalcompositionthereof 

[0024] Additionalembodimentsfeaturesandadvantagesofthepresentdisclosurewillbe 

apparentfromthefollowingdetaileddescriptionandthroughpracticeofthepresentdisclosure.  

[0025] Forthesakeofbrevitythedisclosuresofpublicationscitedinthisspecification 

includingpatentsarehereinincorporatedbyreference.  

[0026] FIG.lAshowsanXRPDpatternofcrystallineFormIofCompound10.  

[0027] FIG.lBshowsdifferentialscanningcalorimetry(DSC)andthermalgravimetric 

analysis(TGA)graphsofcrystallineFormIofCompound10.  

[0028] FIG.2AshowsanXRPDpatternofcrystallineFormIIofCompound10.  

[0029] FIG.2BshowsDSCandTGAgraphsofcrystallineFormIIofCompound10.  

11 
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DETAILEDDESCRIPTION 

Definitions 

[0030] Asusedinthepresentspecificationthefollowingwordsandphrasesaregenerally 

intendedtohavethemeaningsassetforthbelowexcepttotheextentthatthecontextinwhich 

theyareusedindicatesotherwise.  

[0031] Throughoutthisapplicationunlessthecontextindicatesotherwisereferencestoa 

compoundofformula(I)includesallsubgroupsofformula(I)definedhereinsuchasformula 

B4),(I-B5),(I-B6),(I-B7),(I-BS),(I-C),or(I-D),includingallsubstructuressubgenera 

preferencesembodimentsexamplesandparticularcompoundsdefinedand/ordescribedherein.  

Referencestoacompoundofformula(I)andsubgroupsthereofsuchasformula(II),(III),(IV), 

B6),(I-B7),(I-B8),(I-C),or(I-D),includeionicformspolymorphspseudopolymorphs 

amorphousformssolvatesco-crystalschelatesisomerstautomersoxides(e.g.,N-oxides,5

oxides),estersprodrugsisotopesand/orprotectedformsthereof.Insomeembodiments 

referencestoacompoundofformula(I)andsubgroupsthereofsuchasformula(II),(III),(IV), 

B6),(I-B7),(I-B8),(I-C),or(I-D),includepolymorphssolvatesco-crystalsisomerstautomers 

and/oroxidesthereof.Insomeembodimentsreferencestoacompoundofformula(I)and 

B),(I-Bl),(I-B2),(I-B3),(I-B4),(I-B5),(I-B6),(I-B7),(I-B8),(I-C),or(I-D),include 

polymorphssolvatesand/orco-crystalsthereofInsomeembodimentsreferencestoa 

compoundofformula(I)andsubgroupsthereofsuchasformula(II),(III),(IV),(V),(I-A),(I

Al),(I-A2),(I-A3),(I-A4),(I-A5),(I-B),(I-Bl),(I-B2),(I-B3),(I-B4),(I-BS),(I-B6),(I-B7),(I

BS),(I-C),or(I-D),includeisomerstautomersand/oroxidesthereof.Insomeembodiments 

referencestoacompoundofformula(I)andsubgroupsthereofsuchasformula(II),(III),(IV), 

B6),(I-B7),(I-B8),(I-C),or(I-D),includesolvatesthereofSimilarlythetermsalts"includes 

solvatesofsaltsofcompounds.  
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subgroupsthereofsuchas(II),(III),(IV),(V),(I-A),(I-Al),(I-A2),(I-A3),(I-A4),(I-A5),(I-
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[0032] "Alkyl"encompassesstraightandbranchedcarbonchainshavingtheindicated 

numberofcarbonatomsforexamplefrom1to20carbonatomsor1toScarbonatomsor1to 

6carbonatoms.ForexampleC16alkylencompassesbothstraightandbranchedchainalkylof 

from1to6carbonatoms.Whenanalkylresiduehavingaspecificnumberofcarbonsisnamed, 

allbranchedandstraightchainversionshavingthatnumberofcarbonsareintendedtobe 

encompassed~thusforexample,"propyl"includesn-propylandisopropyl~and"butyl"includes 

n-butylsec-butylisobutylandt-butyl.Examplesofalkylgroupsincludebutarenotlimitedto 

methylethylpropylisopropyln-butylsec-butyltert-butylpentyl,2-pentyl,3-pentyl, 

isopentylneopentylhexyl,2-hexyl,3-hexyland3-methylpentyl.  

[0033] Whenarangeofvaluesisgiven(e.g.,Cusalkyl),eachvaluewithintherangeaswell 

asallinterveningrangesareincluded.Forexample, ''cl-6alkyl''includesCiC2,C3,C4,C5,C6, 

cl-6,c26,c36,c46,c56,c15,c25,c35,c45,c14,c24,c3~,c13,c23,andCu.2alkyl.  

[0034] "Alkenyl"referstoanunsaturatedbranchedorstraight-chainalkylgrouphavingthe 

indicatednumberofcarbonatoms(e.g.,2to8,or2to6carbonatoms)andatleastonecarbon

carbondoublebond.Thegroupmaybeineitherthecisortransconfiguration(ZorE 

configuration)aboutthedoublebond(s).Alkenylgroupsincludebutarenotlimitedtoethenyl, 

propenyl(e.g.,prop-1-en-1-ylprop-1-en-2-ylprop-2-en-1-yl(allyl),prop-2-en-2-yl),and 

butenyl(e.g.,but-1-en-1-ylbut-1-en-2-yl,2-methyl-prop-1-en-1-ylbut-2-en-1-ylbut-2-en-1-yl, 

but-2-en-2-ylbuta-1,3-dien-1-ylbuta-1,3-dien-2-yl).  

indicatednumberofcarbonatoms(e.g.,2to8or2to6carbonatoms)andatleastonecarbon

carbontriplebond.Alkynylgroupsincludebutarenotlimitedtoethynylpropynyl(e.g.,prop

1-yn-1-ylprop-2-yn-1-yl)andbutynyl(e.g.,but-1-yn-1-ylbut-1-yn-3-ylbut-3-yn-1-yl).  

[0036] "Cycloalkyl"indicatesanon-aromaticfullysaturatedcarbocyclicringhavingthe 

indicatednumberofcarbonatomsforexample,3to10,or3to8,or3to6ringcarbonatoms.  

Cycloalkylgroupsmaybemonocyclicorpolycyclic(e.g.,bicyclictricyclic).Examplesof 

cycloalkylgroupsincludecyclopropylcyclobutylcyclopentylandcyclohexylaswellas 
S 

bridgedcagedandspirocyclicnnggroups(e.g.,norbornanebicyclo[2.2.2]octane 
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[0035] "Alkynyl"referstoanunsaturatedbranchedorstraight-chainalkylgrouphavingthe
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S 

spiro[3.3]heptane).Inadditiononeringofapolycycliccycloalkylgroupmaybearomatic 

providedthepolycycliccycloalkylgroupisboundtotheparentstructureviaanon-aromatic 

carbon.Forexamplea1,2,3,4-tetraliydronaphthalen-1-ylgroup(whereinthemoietyisboundto 

theparentstructureviaanon-aromaticcarbonatom)isacycloalkylgroupwhile1,2,3,4

tetrahydronaphthalen-5-yl(whereinthemoietyisboundtotheparentstructureviaanaromatic 

carbonatom)isnotconsideredacycloalkylgroup.Examplesofpolycycliccycloalkylgroups 

consistingofacycloalkylgroupfusedtoanaromaticringaredescribedbelow.  

[0037] "Cycloalkenyl"indicatesanon-aromaticpartiallyunsaturatedcarbocyclicring 

havingtheindicatednumberofcarbonatomsforexample,3to10or3to8or3to6ring 

carbonatoms.Cycloalkenylgroupsmaybemonocyclicorpolycyclic(e.g.,bicyclictricyclic).  

Examplesofcycloalkylgroupsincludecyclopropenylcyclobutenylcyclopentenyland 

cyclohexenylaswellasbridged, cagedandspirocyclicringgroups(e.g.,norbomene 

bicyclo[2.2.2]octene, spiro[3.3]heptene).Inadditiononeringofapolycycliccycloalkylgroup 

maybearomaticprovidedthepolycycliccycloalkylgroupisboundtotheparentstructureviaa 

non-aromaticcarbon.Forexample, a1,4-dihydronaphthalen-1-ylgroup(whereinthemoietyis 

boundtotheparentstructureviaanon-aromaticcarbonatom)isacycloalkylgroupwhile1,4

dihydronaphthalen-5-yl(whereinthemoietyisboundtotheparentstructureviaanaromatic 

carbonatom)isnotconsideredacycloalkylgroup.  

[0038] "Aryl"indicatesanaromaticcarbocyclicringhavingtheindicatednumberofcarbon 

polycyclic(e.g.,bicyclictricyclic).Insomeinstancesbothringsofapolycyclicarylgroupare 

aromatic(e.g.,naphthyl).Inotherinstancespolycyclicarylgroupsmayincludeanon-aromatic 

ringfusedtoanaromaticringprovidedthepolycyclicarylgroupisboundtotheparentstructure 

viaanatominthearomaticring.Thusa1,2,3,4-tetrahydronaphthalen-5-ylgroup(whereinthe 

moietyisboundtotheparentstructureviaanaromaticcarbonatom)isconsideredanarylgroup, 

while1,2,3,4-tetrahydronaphthalen-1-yl(whereinthemoietyisboundtotheparentstructurevia 

anon-aromaticcarbonatom)isnotconsideredanarylgroup.Similarlya1,2,3,4

tetrahydroquinolin-8-ylgroup(whereinthemoietyisboundtotheparentstructureviaan 

aromaticcarbonatom)isconsideredanarylgroupwhile1,2,3,4-tetrahydroquinolin-1-ylgroup 
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atomsforexample,6to12or6to10carbonatoms.Arylgroupsmaybemonocyclicor
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(whereinthemoietyisboundtotheparentstructureviaanon-aromaticnitrogenatom)isnot 

consideredanarylgroup.Howeverthetemiaryl"doesnotencompassoroverlapwith 

"heteroaryl, asdefinedherein, regardlessofthepointofattachment(e.g.,bothquinolin-5-yland 

quinolin-2-ylareheteroarylgroups).Insomeinstancesarylisphenylornaphthyl.Incertain 

instancesarylisphenyl.Additionalexamplesofarylgroupscomprisinganaromaticcarbon 

nngfusedtoanon-aromaticringaredescribedbelow.  

[0039] "Heteroaryl"indicatesanaromaticringcontainingtheindicatednumberofatoms 

(e.g.,5to12,or5to10memberedheteroaryl)madeupofoneormoreheteroatoms(e.g.,1,2,3 
e 

or4heteroatoms)selectedfromN,0andSandwiththeremainingringatomsbeingcarbon.  

HeteroarylgroupsdonotcontainadjacentSand0atoms.hisomeembodimentsthetotal 

numberofSand0atomsintheheteroarylgroupisnotmorethan2.Insomeembodimentsthe 

totalnumberofSand0atomsintheheteroarylgroupisnotmorethan1. Unlessotherwise 

indicatedheteroarylgroupsmaybeboundtotheparentstructurebyacarbonornitrogenatom 

asvalencypermits.Forexample,"pyridyl"includes2-pyridyl,3-pyridyland4-pyridylgroups, 

and"pyrrolyl"includes1-pyrrolyl,2-pyrrolyland3-pyrrolylgroups.  

[0040] Insomeinstancesaheteroarylgroupismonocyclic.Examplesincludepyrrole 
S 

pyrazoleimidazoletriazole(e.g.,1,2,3-triazole,1,2,4-tnazole,1,2,4-triazole),tetrazolefuran 

isoxazoleoxazoleoxadiazole(e.g.,1,2,3-oxadiazole,1,2,4-oxadiazole,1,3,4-oxadiazole), 

thiopheneisothiazolethiazolethiadiazole(e.g.,1,2,3-thiadiazole,1,2,4-thiadiazole,1,3,4

triazine)andtetrazine.  

[0041] Insomeinstancesbothringsofapolycyclicheteroarylgrouparearomatic.  

Examplesincludeindoleisoindoleindazolebenzoimidazolebenzotriazolebenzofuran 

benzoxazolebenzoisoxazolebenzoxadiazolebenzothiophenebenzothiazolebenzoisothiazole 

benzothiadiazole1H-pyrrolo[2,3-b]pyridine,1H-pyrazolo[3,4-b]pyridine,3H-imidazo[4,5

b]pyridine,3H-[1,2,3]triazolo[4,5-b]pyridine,1H-pyrrolo[3,2-b]pyridine1H-pyrazolo[4,3

b]pyridine1H-imidazo[4,5-b]pyridine1H-[1,2,3]triazolo[4,5-b]pyridine,1H-pyrrolo[2,3
S 

c]pyridine1H-pyrazolo[3,4-c]pyridine,3H-imidazo[4,5-c]pyridine,3H-[1,2,3]triazolo[4,5
S 

c]pyridine1H-pyrrolo[3,2-c]pyridine,1H-pyrazolo[4,3-c]pyridine,1H-imidazo[4,5-c]pyridine 
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thiadiazole),pyridinepyridazinepyrimidinepyrazinetriazine(e.g., 1,2,4-triazine,1,3,5-
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1H-[1,2,3]triazolo[4,5-c]pyridinefuro[2,3-b]pyridineoxazolo[5,4-b]pyridineisoxazolo[5,4

b]pyridine,[1,2,3]oxadiazolo[5,4-b]pyridinefuro[3,2-b]pyridineoxazolo[4,5-b]pyridine 

isoxazolo[4,5-b]pyridine,[1,2,3]oxadiazolo[4,5-b]pyridinefuro[2,3-c]pyridineoxazolo[5,4

c]pyridineisoxazolo[5,4-c]pyridine,[1,2,3]oxadiazolo[5,4-c]pyridinefuro[3,2-c]pyridine 

oxazolo[4,5-c]pyridineisoxazolo[4,5-c]pyridine,[1,2,3]oxadiazolo[4,5-c]pyridinethieno[2,3

b]pyridinethiazolo[5,4-b]pyridineisothiazolo[5,4-b]pyridine,[1,2,3]thiadiazolo[5,4-b]pyridine 

thieno[3,2-b]pyridinethiazolo[4,5-b]pyridineisothiazolo[4,5-b]pyridine,[1,2,3]thiadiazolo[4,5

b]pyridinethieno[2,3-c]pyridinethiazolo[5,4-c]pyridineisothiazolo[5,4-c]pyridine 

[1,2,3]thiadiazolo[5,4-c]pyridinethieno[3,2-c]pyridinethiazolo[4,5-c]pyridineisothiazolo[4,5

c]pyridine,[1,2,3]thiadiazolo[4,5-c]pyridinequinolineisoquinolinecinnolinequinazoline 

quinoxalinephthalazinenaphthyridine(e.g.,1,8-naphthyridine,1,7-naphthyridine,1,6

naphthyridine,1,5-naphthyridine,2,7-naplithyridine,2,6-naphthyridine), imidazo[1,2-a]pyridine 

1H-pyrazolo[3,4-d]thiazole,1H-pyrazolo[4,3-d]thiazoleandimidazo[2,1-b]thiazole.  

[0042] Inotherinstancespolycyclicheteroarylgroupsmayincludeanon-aromaticring 

(e.g.,cycloalkylcycloalkenylheterocycloalkylheterocycloalkenyl)fusedtoaheteroarylring, 

providedthepolycyclicheteroarylgroupisboundtotheparentstructureviaanatominthe 

aromatic~ng.Forexample, a4,5,6,7-tetrahydrobenzo[d]thiazol-2-ylgroup(whereinthemoiety 

isboundtotheparentstructureviaanaromaticcarbonatom)isconsideredaheteroarylgroup, 

while4,5,6,7-tetrahydrobenzo[d]thiazol-5-yl(whereinthemoietyisboundtotheparentstructure 

heteroarylgroupsconsistingofaheteroarylringfusedtoanon-aromaticringaredescribed 

below.  

[00431 ''Heterocyclyl'' includesheterocycloalkylmoietiesandheterocycloalkenylmoieites 

asdefinedbelow.  

[0044] "Heterocycloalkyl"indicatesanon-aromaticfullysaturatedringhavingtheindicated 

numberofatoms(e.g.,3to10,or3to7memberedheterocycloalkyl)madeupofoneormore 

heteroatoms(e.g.,1, 2,3or4heteroatoms)selectedfromN,0andSandwiththeremainingring 

atomsbeingcarbon.Heterocycloalkylgroupsmaybemonocyclicorpolycyclic(e.g.,bicyclic 

tricyclic). Examplesofheterocycloalkylgroupsincludeoxiranyl, aziridinyl, azetidinyl, 
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viaanon-aromaticcarbonatom)isnotconsideredaheteroarylgroup.Examplesofpolycyclic
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pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyland 

thiomorpholinyl. ExamplesincludethiomorpholineS-oxideandthiomorpholineSS- dioxide.  

Examplesofspirocyclicheterocycloalkylgroupsincludeazaspiro[3.3]heptane 

diazaspiro[3.3]heptanediazaspiro[3.4]octaneanddiazaspiro[3.5]nonane.Inadditiononering 

ofapolycyclicheterocycloalkylgroupmaybearomatic(e.g.,arylorheteroaryl),providedthe 

polycyclicheterocycloalkylgroupisboundtotheparentstructureviaanon-aromaticcarbonor 

nitrogenatom.Forexamplea1,2,3,4-tetraliydroquinolin-1-ylgroup(whereinthemoietyis 

boundtotheparentstructureviaanon-aromaticnitrogenatom)isconsideredaheterocycloalkyl 

groupwhile1,2,3,4-tetrahydroquinolin-8-ylgroup(whereinthemoietyisboundtotheparent 

structureviaanaromaticcarbonatom)isnotconsideredaheterocycloalkylgroup.Examplesof 

polycyclicheterocycloalkylgroupsconsistingofaheterocycloalkylgroupfusedtoanaromatic 

ringaredescribedbelow.  

[0045] "Heterocycloalkenyl"indicatesanon-aromaticringhavingtheindicatednumberof 

atoms(e.g.,3to10,or3to7,memberedheterocycloalkyl)madeupofoneormoreheteroatoms 

(e.g., 1, 2,3or4heteroatoms)selectedfromN,0andSandwiththeremainingringatomsbeing 

carbonandatleastonedoublebondderivedbytheremovalofonemoleculeofhydrogenfrom 

adjacentcarbonatomsadjacentnitrogenatomsoradjacentcarbonandnitrogenatomsofthe 

correspondingheterocycloalkyl.Heterocycloalkenylgroupsmaybemonocyclicorpolycyclic 

(e.g.,bicyclictricyclic).Examplesofheterocycloalkenylgroupsincludedihydrofuranyl(e.g., 

dihydrothiophenyl), dihydropyrrolyl(e.g., 2,3-dihydro-1H-pyrrolyl,2,5-dihydro-1H-pyrrolyl), 
S 

dihydroimidazolyl(e.g., 2,3-dihydro-1H-imidazolyl,4,5-dihydro-1H-imidazolyl),pyranyl, 

dihydropyranyl(e.g., 3,4-dihydro-2H-pyranyl,3,6-dihydro-2H-pyranyl), tetrahydropyridinyl 

(e.g., 1,2,3,4-tetrahydropyridinyl,1,2,3,6-tetrahydropyridinyl)anddihydropyridine(e.g.,1,2

dihydropyridine,1,4-dihydropyridine).Inadditiononeringofapolycyclicheterocycloalkenyl 

groupmaybearomatic(e.g.,arylorheteroaryl),providedthepolycyclicheterocycloalkenyl 

groupisboundtotheparentstructureviaanon-aromaticcarbonornitrogenatom.Forexample, 

a1,2-dihydroquinolin-1-ylgroup(whereinthemoietyisboundtotheparentstructureviaanon

aromaticnitrogenatom)isconsideredaheterocycloalkenylgroupwhile1,2-dihydroquinolin-8
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2,3-dihydrofuranyl,2,5-dihydrofuranyl), dihydrothiophenyl(e.g., 2,3-dihydrothiophenyl,2,5-
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y1 group(whereinthemoietyisboundtotheparentstructureviaanaromaticcarbonatom)isnot 

consideredaheterocycloalkenylgroup. Examplesofpolycyclicheterocycloalkenylgroups 

consistingofaheterocycloalkenylgroupfusedtoanaromaticringaredescribedbelow.  

[0046] Examplesofpolycyclicringsconsistingofanaromaticring(e.g.,arylorheteroaryl) 

fusedtoanon-aromaticring(e.g.,cycloalkylcycloalkenylheterocycloalkyl, 

heterocycloalkenyl)includeindenyl,2,3-dihydro-1H-indenyl,1,2,3,4-tetrahydronaphthalenyl, 

benzo[1,3]dioxolyltetrahydroquinolinyl,2,3-dihydrobenzo[1,4]dioxinylindolinylisoindolinyl, 

2,3-dihydro- 1H-indazolyl,2,3-dihydro-1H-benzo[d]imidazolyl,2,3-dihydrobenzofuranyl, 

1,3-dihydroisobenzofuranyl,1,3-dihydrobenzo[c]isoxazolyl,2,3-dihydrobenzo[d]isoxazolyl,2,3

dihydrobenzo[d]oxazolyl, 2,3- dihydrobenzo[b]thiophenyl,1,3- dihydrobenzo[c]thiophenyl, 

1,3-dihydrobenzo[c]isothiazolyl,2,3-dihydrobenzoLid]isothiazolyl,2,3-dihydrobenzoLid]thiazolyl, 

5,6-dihydro-4H-cyclopenta[d]thiazolyl,4,5,6,7-tetrahydrobenzo[d]thiazolylS,6-dihydro-4H

pyrrolo[3,4-d]thiazolyl, 4,5,6,7-tetrahydrothiazolo[5,4-c]pyridinylindolin-2-oneindolin-3-one 

isoindolin-1-one,1,2-dihydroindazol-3-one1H-benzo[d]imidazol-2(3H)-onebenzofuran

2(3H)-onebenzofuran-3(2H)-oneisobenzofuran-1(3H)-onebenzo[c]isoxazol-3(1H)-one 

benzo[d]isoxazol-3(2H)-onebenzo[d]oxazol-2(3H)-onebenzo[b]thiophen-2(3H)-one 

benzo[b]thiophen-3(2H)-onebenzo[c]thiophen-1(3H)-onebenzo[c]isothiazol-3(1H)-one 

benzo[d]isothiazol-3(2H)-onebenzo[d]thiazol-2(3H)-one,4,5-dihydropyrrolo[3,4-d]thiazol-6

one,1,2-dihydropyrazolo[3,4-d]thiazol-3-onequinolin-4(3H)-onequinazolin-4(3H)-one 

4(3H)-onepyridin-2(1H)-onepyrimidin-2(1H)-onepyrimidin-4(3H)-onepyridazin-3(2H)-one 

1H-pyrrolo[3,2-b]pyridin-2(3H)-one1H-pyrrolo[3,2-c]pyridin-2(3H)-one1H-pyrrolo[2,3

c]pyridin-2(3H)-one1H-pyrrolo[2,3-b]pyridin-2(3H)-one,1,2-dihydropyrazolo[3,4-d]thiazol-3

oneand4,5-dihydropyrrolo[3,4-d]thiazol-6-one.Asdiscussedhereinwhethereachringis 

consideredanaryl, heteroaryl, cycloalkyl, cycloalkenyl, heterocycloalkylorheterocycloalkenyl 

groupisdeterminedbytheatomthroughwhichthemoietyisboundtotheparentstructure.  

1,~ 

[0047] "Halogenor'halo"referstofluorinechlorinebromineoriodine.  

[0048] "Annular"referstoamoietythatisamemberofaringincludingbutnotlimitedto 

acycloalkylringacycloalkenylringanarylringaheteroarylringoraheterocyclylring.For 
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quinazoline-2,4(1H,3H)-dionequinoxalin-2(1H)-onequinoxaline-2,3(1H,4H)-dionecinnolin-
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exampleifaheteroarylringisdescribedas"comprisingtwoormoreannularheteroatoms, two 

ormoreoftheringmembersoftheheteroarylringwillbeheteroatoms.  

[0049] Unlessotherwiseindicatedcompoundsdisclosedand/ordescribedhereinincludeall 

possibleenantiomersdiastereomersmesoisomersandotherstereoisomericformsincluding 

racemicmixturesopticallypureformsandintermediatemixturesthereof.Enantiomers 

diastereomersmesoisomersandotherstereoisomericformscanbepreparedusingchiral 

synthonsorchiralreagentsorresolvedusingconventionaltechniques.Unlessspecified 

otherwisewhenthecompoundsdisclosedand/ordescribedhereincontainolefinicdoublebonds 

orothercentersofgeometricasymmetryitisintendedthatthecompoundsincludebothBandZ 

isomers.Whenthecompoundsdescribedhereincontainmoietiescapableoftautomerizationand 

unlessspecifiedotherwiseitisintendedthatthecompoundsincludeallpossibletautomers.  

[0050] "Protectinggrouphasthemeaningconventionallyassociatedwithitinorganic 

synthesisi.e., agroupthatselectivelyblocksoneormorereactivesitesinamultifunctional 

compoundsuchthatachemicalreactioncanbecarriedoutselectivelyonanotherunprotected 

reactivesiteandsuchthatthegroupcanreadilyberemovedaftertheselectivereactionis 

complete.AvarietyofprotectinggroupsaredisclosedforexampleinT.H.GreeneandP.G.  

M.WutsProtectiveGroupsinOrganicSynthesisThirdEditionJohnWiley&SonsNewYork 

(1999).Forexamplea"hydroxyprotectedformcontainsatleastonehydroxygroupprotected 

withahydroxyprotectinggroup.Likewiseaminesandotherreactivegroupsmaysimilarlybe 

[0051] Thetermpharmaceuticallyacceptablesalf'referstoasaltofanyofthecompounds 

hereinwhichareknowntobenon-toxicandarecommonlyusedinthepharmaceuticalliterature.  

Insomeembodimentsthepharmaceuticallyacceptablesaltofacompoundretainsthebiological 

effectivenessofthecompoundsdescribedhereinandarenotbiologicallyorotherwise 

undesirable.ExamplesofpharmaceuticallyacceptablesaltscanbefoundinBergeetal., 

PharmaceuticalSaltsJ.PharmaceuticalSciences, January1977, 66(1),1- 19. Pharmaceutically 

acceptableacidadditionsaltscanbeformedwithinorganicacidsandorganicacids.Inorganic 

acidsfromwhichsaltscanbederivedincludeforexamplehydrochloricacidhydrobromicacid, 

sulfuricacidnitricacidandphosphoricacid.Organicacidsfromwhichsaltscanbederived 
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protected.
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includeforexampleaceticacidpropionicacidglycolicacidpyruvicacidlacticacidoxalic 

acidmalicacidmaleicacidmalonicacidsuccinicacidfumaricacidtartaricacidcitricacid, 

benzoicacidcinnamicacidmandelicacidmethanesulfonicacidethanesulfonicacid,2

hydroxyethylsulfonicacidp-toluenesulfonicacidstearicacidandsalicylicacid.  

Pharmaceuticallyacceptablebaseadditionsaltscanbeformedwithinorganicandorganicbases.  

Inorganicbasesfromwhichsaltscanbederivedincludeforexamplesodiumpotassium 

lithiumammoniumcalciummagnesium, ironzinccoppermanganeseandaluminum.  
S 

Organicbasesfromwhichsaltscanbederivedincludeforexampleprimarysecondaryand 

tertiaryaminessubstitutedaminesincludingnaturallyoccurringsubstituted , yclic 

aminesandbasicionexchangeresins.Examplesoforganicbasesincludeisopropylamine 
S 

tnmethylaminediethylaminetriethylaminetripropylamineandethanolamine.liiisome 

embodimentsthepharmaceuticallyacceptablebaseadditionsaltisselectedfromammonium 

potassiumsodiumcalciumandmagnesiumsalts.  

[0052] Ifthecompounddescribedhereinisobtainedasanacidadditionsaltthefreebase 

canbeobtainedbybasifyingasolutionoftheacidsalt.Converselyifthecompoundisafree 

baseanadditionsaltparticularlyapharmaceuticallyacceptableadditionsaltmaybeproduced 

bydissolvingthefreebaseinasuitableorganicsolventandtreatingthesolutionwithanacidin 

accordancewithconventionalproceduresforpreparingacidadditionsaltsfrombasecompounds 

(seee.g.,Bergeetal PharmaceuticalSaltsJ.PharmaceuticalSciencesJanuary1977,66(1),1

preparepharmaceuticallyacceptableadditionsalts.  

[0053] A"solvateisformedbytheinteractionofasolventandacompound.Suitable 

solventsincludeforexamplewaterandalcohols(e.g.,ethanol).Solvatesincludehydrates 

havinganyratioofcompoundtowatersuchasmonohydratesdihydratesandhemi-hydrates.  

[0054] Thetermsubstituted"meansthatthespecifiedgroupormoietybearsoneormore 

substituentsincludingbutnotlimitedtosubstituentssuchasalkoxyacylacyloxy, 

carbonylalkoxyacylaminoaminoaminoacylaminocarbonylaminoaminocarbonyloxy, 

cycloalkylcycloalkenylarylheteroarylaryloxycyanoazidohalohydroxylnitrocarboxyl, 

thiol, thioalkyl, cycloalkyl, cycloalkenyl, alkyl, alkenyl, alkynyl, heterocycloalkyl, 
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19).Thoseskilledintheartwillrecognizevarioussyntheticmethodologiesthatmaybeusedto
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heterocycloalkenylaralkylaminosulfonylsulfonylaminosulfonyloxo 

carbonylalkylenealkoxyandthelike.Thetermunsubstituted"meansthatthespecifiedgroup 

bearsnosubstituents.Wherethetermsubstituted"isusedtodescribeastructuralsystemthe 

substitutionismeanttooccuratanyvalency-allowedpositiononthesystem.Whenagroupor 

moietybearsmorethanonesubstituentitisunderstoodthatthesubstituentsmaybethesameor 

differentfromoneanother.Insomeembodimentsasubstitutedgroupormoietybearsfromone 

tofivesubstituents.Insomeembodimentsasubstitutedgroupormoietybearsonesubstituent.  

lhsomeembodimentsasubstitutedgroupormoietybearstwosubstituents.hisome 

embodimentsasubstitutedgroupormoietybearsthreesubstituents.Insomeembodimentsa 

substitutedgroupormoietybearsfoursubstituents.liiisomeembodimentsasubstitutedgroup 

ormoietybearsfivesubstituents.  

[0055] By''optional''oroptionally'',itismeantthatthesubsequentlydescribedeventor 

circumstancemayormaynotoccurandthatthedescriptionincludesinstanceswheretheevent 

orcircumstanceoccursandinstancesinwhichitdoesnot.Forexampleoptionallysubstituted 

alkyl"encompassesboth"alkyl"and"substitutedalkyl"asdefinedherein.Itwillbeunderstood 

bythoseskilledintheartwithrespecttoanygroupcontainingoneormoresubstituentsthat 

suchgroupsarenotintendedtointroduceanysubstitutionorsubstitutionpatternsthatare 

stericallyimpractical, syntheticallynon-feasibleand/orinherentlyunstable.Itwillalsobe 

understoodthatwhereagroupormoietyisoptionallysubstitutedthedisclosureincludesboth 

moietyisunsubstituted.  

[0056] Thecompoundsdisclosedand/ordescribedhereincanbeenrichedisotopicfornis 

e.g.,enrichedinthecontentof 2 H3 H1, ic13Cand/or1 4 C.liiioneembodimentthecompound 

containsatleastonedeuteriumatom.Suchdeuteratedformscanbemadeforexamplebythe 

proceduredescribedinU.S.PatentNos.5,846,514and6,334,997.Suchdeuteratedcompounds 

mayimprovetheefficacyandincreasethedurationofactionofcompoundsdisclosedand/or 

describedherein.Deuteriumsubstitutedcompoundscanbesynthesizedusingvariousmethods 

suchasthosedescribediwDeanD.,RecentAdvancesintheSynthesisandApplicationsof 

RadiolabeledCompoundsforDrugDiscoveryandDevelopmentCurrPharm.Des., 2000, 
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embodimentsinwhichthegroupormoietyissubstitutedandembodimentsinwhichthegroupor
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6(1O)~KabalkaG.etal TheSynthesisofRadiolabeledCompoundsviaOrganometallic 

IntermediatesTetrahedron1989,45(21),6601-2kandEvansB.,Synthesisofradiolabeled 

compoundsJ.Radjoanal.Chem.,1981,64(1-2),9-32.  

S ~ [0057] Thetermpharmaceuticallyacceptablecamerorpharmaceuticallyacceptable 

excipient"includesanyandallsolventsdispersionmediacoatingsantibacterialandantifungal 

agentsisotonicandabsorptiondelayingagentsandthelike.Theuseofsuchmediaandagents 

forpharmaceuticallyactivesubstancesiswellknownintheart.Exceptinsofarasany 

conventionalmediaoragentisincompatiblewiththeactiveingredientitsuseinpharmaceutical 

compositionsiscontemplated.Supplementaryactiveingredientscanalsobeincorporatedinto 

thepharmaceuticalcompositions.  

[0058] Thetermspatient,"individual" and"subject"refertoananimalsuchasa 

mammalbirdorfish.Insomeembodimentsthepatientorsubjectisamammal.Mammals 

includeforexample, mice, ratsdogscatspigssheephorsescowsandhumans.Insome 

embodimentsthepatientorsubjectisahumanforexampleahumanthathasbeenorwillbethe 

objectoftreatmentobservationorexperiment.Thecompoundscompositionsandmethods 

describedhereincanbeusefulinbothhumantherapyandveterinaryapplications.  

[0059] Asusedhereintheterm"therapeutic"referstotheabilitytotreatacondition 

disorderordiseasedescribedhereinincludingbutnotlimitedtoaconditiondisorderor 

diseaseresponsivetothemodulationofthecontractilityoftheskeletalsarcomere.Asused 

ofachemicalentityasdescribedhereinrelativetotheactivityofintheabsenceofthechemical 

entity.Thechangemaybeanincreaseinactivityoradecreaseinactivityandmaybeduetothe 

directinteractionofthechemicalentitywiththeatargetorduetotheinteractionofthechemical 

entitywithoneormoreotherfactorsthatinturnaffectthetarget'sactivity.Forexamplethe 

presenceofthechemicalentitymayforexampleincreaseordecreasethetargetactivityby 

directlybindingtothetargetbycausing(directlyorindirectly)anotherfactortoincreaseor 

decreasethetargetactivityorby(directlyorindirectly)increasingordecreasingtheamountof 

targetpresentinthecellororganism.  
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herein"modulation"referstoachangeinactivityasadirectorindirectresponsetothepresence
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,, [0060] Theterm"therapeuticallyeffectiveamountor'effectiveamount"referstothat 

amountofacompounddisclosedand/ordescribedhereinthatissufficienttoaffecttreatmentas 

definedhereinwhenadministeredtoapatientinneedofsuchtreatment.Atherapeutically 

effectiveamountofacompoundmaybeanamountsufficienttotreatadiseasedisorderor 

conditiondescribedhereinincludingbutnotlimitedtoaconditiondisorderordisease 

responsivetothemodulationofthecontractilityoftheskeletalsarcomere.Thetherapeutically 

effectiveamountwillvarydependinguponforexamplethesubjectanddiseaseconditionbeing 

treatedtheweightandageofthesubjecttheseverityofthediseaseconditiontheparticular 

compoundthedosingregimentobefollowedtimingofadministrationthemannerof 

administrationallofwhichcanreadilybedeterminedbyoneofordinaryskillintheart.The 

therapeuticallyeffectiveamountmaybeascertainedexperimentallyforexamplebyassaying 

bloodconcentrationofthechemicalentityortheoreticallybycalculatingbioavailability.  

[0061] "Treatment"(andrelatedtermssuchas"treat""treated""treating")includesoneor 

moreof:preventingadiseaseordisorderS 3~ causingtheclinicalsymptomsofthediseaseor 

disordernottodevelop);inhibitingadiseaseordisorderslowingorarrestingthedevelopmentof 

clinicalsymptomsofadiseaseordisorderand/orrelievingadiseaseordisorder(i.e.,causing 

relieffromorregressionofclinicalsymptoms).Thetermencompassessituationswherethe 

diseaseordisorderisalreadybeingexperiencedbyapatientaswellassituationswherethe 

diseaseordisorderisnotcurrentlybeingexperiencedbutisexpectedtoarise.Thetermcovers 

partialreductionofclinicalsymptomsofadiseaseordisorder.Thuscompoundsdescribed 

and/ordisclosedhereinmaypreventanexistingdiseaseordisorderfromworseningassistinthe 

managementofthediseaseordisorderorreduceoreliminatethediseaseordisorder.When 

usedinaprophylacticmannerthecompoundsdisclosedand/ordescribedhereinmaypreventa 

diseaseordisorderfromdevelopingorlessentheextentofadiseaseordisorderthatmay 

develop.  

'' '' '' 3, [0062] Asusedhereinandintheappendedclaimsthesingularformsa anand"the 

includepluralformsunlessthecontextclearlydictatesotherwise.  
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[0063] Asusedhereinandunlessotherwisespecifiedthetermsabout"and 

approximately,"whenusedinconnectionwithdosesamountsorweightpercentofingredients 

ofacompositionoradosageformmeanadoseamount, orweightpercentthatisrecognizedby 

thoseofordinaryskillinthearttoprovideapharmacologicaleffectequivalenttothatobtained 

fromthespecifieddoseamountorweightpercent.Specificallytheterms'about"and 

approximately,"whenusedinthiscontextcontemplateadoseamountorweightpercent 

within15%,within10%,within5%,within4%,within3%,within2%,within1%,orwithin 

0.5%ofthespecifieddoseamount, orweightpercent.  

[0064] Asusedhereinthetemcipolymorph"orpolymorphicformreferstoacrystalline 

formofacompound.Differentpolymorphsmayhavedifferentphysicalpropertiessuchasfor 

examplemeltingtemperaturesheatsoffusionsolubilitiesdissolutionratesand/orvibrational 

spectraasaresultofthearrangementorconformationofthemoleculesorionsinthecrystal 

lattice.Thedifferencesinphysicalpropertiesexhibitedbypolymorphsmayaffect 

pharmaceuticalparameterssuchasstoragestabilitycompressibilitydensity(importantin 

foanulationandproductmanufacturing),anddissolutionrate(animportantfactorin 

bioavailability).Differencesinstabilitycanresultfromchangesinchemicalreactivity(e.g., 

differentialoxidationsuchthatadosagefomuidiscolorsmorerapidlywhencomprisedofone 

polymorphthanwhencomprisedofanotherpolymorph),mechanicalchanges(e.g.,tablets 

crumbleonstorageasakineticallyfavoredpolymorphconvertstothermodynamicallymore 

highhumidity).Asaresultofsolubility/dissolutiondifferencesintheextremecasesome 

polymorphictransitionsmayresultinlackofpotencyorattheotherextremetoxicity.In 

additionthephysicalpropertiesofacrystallineformmaybeimportantinprocessing;for 

exampleonepolymorphmightbemorelikelytoformsolvatesormightbedifficulttofilterand 

washfreeofimpurities(e.g.,particleshapeandsizedistributionmightbedifferentbetween 

polymorphs).  

[0065] Asusedhereinthetermsubstantiallyasshownin"whenreferringforexampleto 

anXRPDpatternaDSCgraphaTGAgraphoraGVSgraphincludesapatternorgraphthatis 
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notnecessanlyidenticaltothosedepictedhereinbutthatfallswithinthelimitsofexperimental 

errorordeviationswhenconsideredbyoneofordinaryskillintheart.  

[0066] Insomeembodimentsthetermsubstantiallypuremeansthatthecrystallineform 

containsaboutlessthan30%,aboutlessthan20%,aboutlessthan15%,aboutlessthan10%, 

aboutlessthan5%oraboutlessthan1%byweightofimpurities.Inotherembodiments 

substantiallypure"referstoasubstancefreeofimpurities.Impuritiesmayforexampleinclude 

by-productsorleftoverreagentsfromchemicalreactionscontaminantsdegradationproducts, 

othercrystallineformswaterandsolvents.  

[0067] Asusedhereinthetermsubstantiallyfreeof'meansthatthecomposition 

comp~singthecrystallineformcontainslessthan50%,lessthan40%,lessthan30%,lessthan 

20%,lessthan15%,lessthan10%,lessthan5%,lessthan4%,lessthan3%,lessthan2%,or 

lessthan1%byweightoftheindicatedsubstanceorsubstances.  

Compounds 

[0068] Compoundsandsaltsthereof(suchaspharmaceuticallyacceptablesalts)aredetailed 

hereinincludingintheBriefSummaryandintheappendedclaims.Alsoprovidedaretheuseof 

allofthecompoundsdescribedhereinincludinganyandallstereoisomersincludinggeometric 

isomers(cis/trans),E/Zisomersenantiomersdiastereomersandmixturesthereofinanyratio 

includingracemicmixturessaltsandsolvatesofthecompoundsdescribedhereinaswellas 

asadrug.  

[0069] liiioneaspectprovidedarecompoundsofformula(I): 

RZ 
H 
N 

xl 
I 

N 

(I), 

orapharmaceuticallyacceptablesaltstereoisomerortautomerthereofwherein: 
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methodsofmakingsuchcompounds.Anycompounddescribedhereinmayalsobereferredto
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1andX2 areeachindependentlyNorC~Rx 

eachRX, R~~dRze independentlyHhaloC3uocycloalkylC3iocycloalkenylorC&2oaryl~ 

xRW 
R1* 12alkyl, 12alkenylC22alkynylC3-iocycloalkyl, 1ocycloalkenylor 

whereinRWisoptionallysubstitutedCutalkyb 

R2' 

a)C(O)~RhwhereinRhis 

(i)optionallysubstitutedaminooptionallysubstitutedCl3alkoxyoptionallysubstituted 

C(O)NH2,optionallysubstitutedCz&uocycloalkyloptionallysubstitutedC3uocycloalkenyl, 

optionallysubstitutedC&2oaryloptionallysubstituted3-15memberedheterocyclylor 

optionallysubstituted5-20memberedheteroarylor 

(ii)Cll2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormore 

RII 

-C(O)NH2,optionallysubstitutedamino, optionallysubstitutedsulfonyloptionally 

substitutedCutalkoxyoptionallysubstitutedC6-2oaryloxyoptionallysubstitutedC3 

iocycloalkyloptionallysubstitutedC3aocycloalkenyloptionallysubstituted3-15 

memberedheterocyclyloroptionallysubstituted5-20memberedheteroarylor 

m 

b)Cll2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormoreR 

wherein 

R~isOHhalocyanooxoCsl2alkylC1-l2alkoxyC6-2oaryloxy,-C(O)NH2, 

-C(O)NH(C1-l2alkyl),-C(O)N(C1-l2alkyl)2,-C(O)OH,-C(O)-C1-l2alkoxy,-C(O)-(3-15membered 
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, whereinR 1 1 isOHoxohalocyano,
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heterocyclyl),NH2,-NH(C1-l2alkyl),-N(C1-l2alkyl)2,-NHC(O)-C1-l2alkyl, 

-NHC(O)-NH2,-NH-S02-Ci-i2alkyl,-S(O)-Ci-i2alkyl,-S(O)2-C1-l2alkyl,-S(O)2-NH2,C3

iocycloalkylor3-15memberedheterocyclylwherein 

theC1-l2alkylCmzalkoxyC62oaryloxytheC1-l2alkylof-C(O)NH(Csl2alkyl),theCi

i2alkylof-C(O)N(Clu2alkyl)2,-C(O)OH,-C(O)-Csl2alkoxythe3-15memberedheterocyclylof 

-C(O)-(3-15memberedheterocyclyl),NH2,theCll2alkylof-NH(C1-l2alkyl),theCutalkylof

N(Cll2alkyl)2,theC1-l2alkylof-NHC(O)-Cla2alkyl,-NHC(O)-NH2,theClu2alkylof-NH-S02

C1-l2alkyltheCui2alkylof-S(O)-C1-l2alkyltheCui2alkylof-S(O)2-Clu2alkyl,-S(O)2-NH2,C 3 

iocycloalkylor3-15memberedheterocyclylofR m isfurtheroptionallysubstitutedbyoneor 

moreOHhalocyanooxoC1-l2alkylC1-l2alkoxy,-C(O)NH2,-C(O)NH(Csl2alkyl),

C(O)N(Clu2alkyl)2,C(O)OHNH2,-NH(Csl2alkyl),-N(C1-l2alkyl)2,C3-locycloalkylC6-2oaryl, 

3-15memberedheterocyclylor5-20memberedheteroarylor 

c)optionallysubstitutedC3locycloalkenylor 

d)optionallysubstituted5-20memberedheteroarylor 

e)optionallysubstituted3-15memberedheterocyclylor 

g)optionallysubstitutedsulfonylor 

h)cyanoand 

R3. HoptionallysubstitutedCla2alkyloptionallysubstituted-C(O)NH2,oroptionally 

substituted-C(O)-C1-12alkoxy~or 

R2 andR3 aretakentogetherwiththeatomstowhichtheyareattachedtofoana5-or6

memberedheterocyclylor5-or6-memberedheteroarylwhereinthe5-or6-membered 
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f)optionallysubstitutedamidinylor
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heterocyclylor5-or6-memberedheteroarylindependentlycomprisestwoormoreannular 

heteroatomsandisindependentlyoptionallysubstituted;and 

R4 ~ absentorisHoptionallysubstitutedCla2alkyloptionallysubstituted-C(O)NH2,or 

optionallysubstituted-C(0) ii2alkoxy.  

[0070] liiisomeembodimentsprovidedisacompoundofformula(I),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX1and 

x2areeachindependentlyC~RXsuchthatthecompoundofformula(I)isacompoundof 

formula(II): 

H 
N 

N 

RX (II), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~,RZR 1 ,R2 ,R3 andR4 areasdefinedaboveforformula(I).  

[0071] liiisomeembodimentsprovidedisacompoundofformula(I),orastereoisomeror 

andX2' C~RXsuchthatthecompoundofformula(I)isacompoundofformula(III): 

RZ 

(III), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~,RZR 1 ,R2 ,R3 andR4 areasdefinedaboveforformula(I).  
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tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX1* N
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[0072] Insomeembodimentsprovidedisacompoundofformula(I),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX1* C

Rxand¶(1½ Nsuchthatthecompoundofformula(I)isacompoundofformula(IV): 

RZ 
H 
N 

N N 

(IV), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinRXR~,RZR 1 ,R2 ,R3 andRL~areasdefinedaboveforformula(I).  

[0073] frisomeembodimentsprovidedisacompoundofformula(I),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX1* N 

andX2' Nsuchthatthecompoundofformula(I)isacompoundofformula(V): 

Rz 
H 
N 

N 

N N 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinR~RZR 1 ,R2 ,R3 ,andR4 areasdefinedaboveforformula(I).  

[0074] frisomeembodimentsprovidedisacompoundofformula(I),suchasacompoundof 

formula(II),(III),(IV),or(V),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinR1½ C(O)~RhwhereinRis(i)optionally 

substitutedaminooptionallysubstitutedCuaalkoxyoptionallysubstituted-C(O)NH2, optionally 

substitutedC3uocycloalkyloptionallysubstitutedC3uocycloalkenyloptionallysubstitutedC& 

2oaryloptionallysubstituted3-15memberedheterocyclyloroptionallysubstituted5-20 

memberedheteroarylor(ii)Cui2alkylwhereintheCui2alkylisunsubstitutedorissubstituted 
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(V),
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withoneormoreR~,whereinR~isOHoxohalocyanoC(O)NH2optionallysubstituted 

aminooptionallysubstitutedsulfonyloptionallysubstitutedCsl2alkoxyoptionallysubstituted 

C6-2oaryloxyoptionallysubstitutedC3locycloalkyloptionallysubstitutedC3locycloalkenyl, 

optionallysubstituted3-15memberedheterocyclyloroptionallysubstituted5-20membered 

heteroaryl.  

[0075] Incertainembodimentsprovidedisacompoundoffomuiula(I),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinthe 

compoundoffornula(I)isacompoundofformula(I-A): 

RZ 
H 
N 

X1~ 

A

N 

R3 R4 Rh 

0 (I-A), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 X2 ,R~,RZR 1 ,R3 ,itandRhareasdefinedaboveforformula(I).  

[0076] Insomeembodimentsprovidedhereinisacompoundofformula(I)or(I-A),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinX1 isNandX2 isC~RXwhereinRXe asdefinedaboveforformula(I).Inother 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX1* C

RX and¶(1½ N.Instillotherembodimentsprovidedhereinisacompoundofformula(I)or(I

A),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX'andX 2 areeachindependentlyC~RX.Insomeembodimentsprovided 

hereinisacompoundofformula(I)or(I-A),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX 1 andX2 areeach 

independentlyN.Incertainembodimentsprovidedhereinisacompoundofformula(I)or(I

A),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 
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embodimentsprovidedhereinisacompoundofformula(I)or(I-A),orastereoisomeror
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foregoingwhereinthecompoundoffomiula(I)or(I-A)isacompoundoffomuiula(I-Al),(I

A2),(J-A3),(J-A4),or(J-A5): 

RZ RZ 
H H 
N N 

N 

N N N 

RxR3 R4 Rh R3 R4 Rh 
0 (I-Al), 0 (J-A2), 

RZ RZ 
H H 

RX N N 

N N N 

R 3 R4 Rh Rh 

0 (J-A3), 0 (J-A4), 

RZ 
H 
N 

N NN%~ 

N N 

R3 R4 Rh 

0 (J-A5), 

foregoing, 

[0077] lhsomeembodimentsofthecompoundsoffomiula(I-A),(I-Al),(J-A2),(J-A3),or 

(J-A4),eachRXisindependentlyHhaloorC3locycloalkyl.InotherembodimentseachRXis 

independentlyHorhalo.Insomeembodimentsthehaloisfluorochloroorbromo.Incertain 

Xe 

embodimentsthehaloisfluoro.InsomeembodimentseachRisindependentlyH.Insome 
embodimentswhereinX1and~(2areeachindependentlyC~RXsuchasinacompoundof 

fomiula(I-A)or(J-A4),eachRXisindependentlyH.InotherembodimentswhereinX 1 andX2 

areeachindependentlyC~RXsuchasinacompoundofformula(I-A)or(I-A4),eachRXis 

independentlyhalo.IncertainembodimentswhereinX 1 andX2areeachindependentlyC~RX 
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orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe
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suchasinacompoundoffomiula(I-A)or(J-A4),eachRXj~independentlyfluoro.Insome 

embodimentsoneR HandtheotherR halo.InsomeembodimentsoneRXe Handthe 

otherRXisfluoro InsomeembodimentseachRXe independentlyH.  

[0078] frisomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-A1), 

(I-A2),(J-A3),(J-A4),or(I-AS),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisNH2.Insomeembodimentsprovided 

hereinisacompoundorastereoisomerortautomerthereoforapharmaceuticallyacceptable 

saltofanyoftheforegoingwhereinthecompoundofformula(I),(I-A),(I-Al),(J-A2),(J-A3), 

(J-A4),or(J-A5),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltof 

anyoftheforegoingisacompoundoffoiTnula(I-B): 

RZ 
H 
N 

Xl> 

N 

R3 R4 NH2 

0 (I-B), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 X2 ,R~,RZR1 ,R3 ,andL(~areasdefinedaboveforformula(I).  

[0079] frisomeembodimentsprovidedhereinisacompoundofformula(I)or(I-B),ora 

whereinX1 isNandX2 isC~RXwhereinRXe asdefinedaboveforformula(I).Inother 

embodimentsprovidedhereinisacompoundofformula(I)or(I-B),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinXisC

RX andxisN.Instillotherembodimentsprovidedhereinisacompoundofformula(I)or(I

B),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 andX2 areeachindependentlyC~RX.Insomeembodimentsprovided 

hereinisacompoundofformula(I)or(I-B),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX 1 andX2 areeach 

independentlyN.Incertainembodimentsprovidedhereinisacompoundofformula(I)or(I
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stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing,



WO2022/099011 PCT/IJS2021/058260 

B),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinthecompoundoffomiula(I)or(I-B)isacompoundofformula(I-B1),(I

B2),(J-B3),(J-B4),or(J-B5): 

RZ RZ 
H H 
N N 

N 

I 
N N N 

RXR3  NH2  R3 R4 NH2 

0 (I-B1), 0 (J-B2), 

RZ RZ 
H H 

RX N N 

N N N 

R3 R4 NH2  NH2 

0 (J-B3), 0 (J-B4), 

RZ 

H 
N 

N 

I 
N N 

R3 R4 NH2 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoing.  

[0080] liiisomeembodimentsofthecompoundsofformula(I-B),(I-B1),(J-B2),(J-B3),or 

(J-B4),eachRXisindependentlyHhaloorC3locycloalkyl.InotherembodimentseachRXis 

independentlyHorhalo.unsomeembodimentsthehaloisfluorochloroorbromo.Incertain 
Xe 

embodimentsthehaloisfluoro.InsomeembodimentseachRisindependentlyH.Insome 
embodimentswhereinX1and}(2areeachindependentlyC~RXsuchasinacompoundof 

formula(I-B)or(J-B4),eachRXisindependentlyH.InotherembodimentswhereinX 1 andX2 

areeachindependentlyC~RXsuchasinacompoundofformula(I-B)or(J-B4),eachRXis 
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0 (I-B5),
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independentlyhalo.IncertainembodimentswhereinX 1 andX2areeachindependentlyC~RX 

suchasinacompoundoffomiula(I-B)or(J-B4),eachRXe independentlyfluoro.Insome 

embodimentsoneR HandtheotherR halo.InsomeembodimentsoneRXe Handthe 

otherRXisfluoro InsomeembodimentseachRXe independentlyH.  

[0081] frisomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-Al), 

(I-A2),(I-A3),(I-A4),or(I-AS),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRhe substitutedamino.Incertain 

embodimentstheaminoofRhissubstitutedwithoneormoreR~,whereinR~isoptionally 

substitutedC1-l2alkyloptionallysubstitutedC3uocycloalkyloptionallysubstitutedC6-zoaryl, 

optionallysubstituted3-15memberedheterocyclyloroptionallysubstituted5-20membered 

heteroaryl.InsomeembodimentstheaminoofRhissubstitutedwithtwoR~.Incertain 

embodimentstheaminoofRhissubstitutedwithoneR~.  

[0082] liiisomeembodimentsR~isunsubstitutedCsl2alkylunsubstitutedQ~iocycloalkyl, 

unsubstitutedC&zoarylunsubstituted3-15memberedheterocyclylorunsubstituted5-20 

memberedheteroaryl.IncertainembodimentsR~isunsubstitutedCutalkyl.Insome 

embodimentsR~isunsubstitutedCl6alkyl.InsomeembodimentsR~isunsubstitutedmethyl.  

[0083] InsomeembodimentsR~isCla2alkylC3uocycloalkylC6-2oaryl,3-15membered 

heterocyclylor5-20memberedheteroarylwhereintheCll2alkylC±tcycloalkylC&2oaryl,3

15memberedheterocyclylor5-20memberedheteroarylofR~isindependentlysubstitutedwith 

substituted-C(O)NH(C1-l2alkyl),optionallysubstituted-C(O)-(3- 15memberedheterocyclyl), 

optionallysubstituted-S(0)-Cii2alkyloptionallysubstituted- S i-l2alkyloptionally 

substituted-S(O)2-NH2,0ptionallysubstituted-N(Cl-l2alkyl)2,optionallysubstituted-NHC(O)

Cl-l2alkyloptionallysubstituted-NHC(O)-NH2,optionallysubstitutedC&2oaryloptionally 

substituted3-15memberedheterocyclyloroptionallysubstituted5-20memberedheteroaryl.  

[0084] InsomeembodimentsR~isCvi2alkylwhereintheCui2alkylofR~isindependently 

substitutedwithoneormoreR~,whereinR~isOH,-C(O)NH2,-C(O)NH(Cl-l2alkyl),-C(O)-(3

15memberedheterocyclyl),-S(O)-Cl-l2alkyl,-S(O)2-Cl-l2alkyl,-S(O)2-NH2,-N(Cl-l2alkyl)2,
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oneormoreR~,whereinR~isOHcyanohalooxooptionallysubstituted-C(O)NH2, optionally



WO2022/099011 PCT/IJS2021/058260 

NHC(O)-Clu2alkyl,-NHC(O)-NH2,C6-2oaryl,3-15memberedheterocyclylor5-20membered 

heteroarylwhereintheC&2oaryl,3- 15memberedheterocyclylS-20memberedheteroarylorthe 

3-15memberedheterocyclyloftheC(O)-(3-15memberedheterocyclyl)ofR~isindependently 

V.  optionallysubstitutedwithoneormoreRVwhereinRisOHoxoC(O)NH2,-C(O)OHorCi 
V.  l2alkylwhereintheCla2alkylofRisfurtheroptionallysubstitutedwithoneormoreOH.  

[0085] InsomeembodimentsR~isC3locycloalkylwhereintheC3locycloalkylofR~is 

independentlysubstitutedwithoneormoreR~,whereinR~isOHorcyano.  

[0086] InsomeembodimentsR~isC62oarylwhereintheC62oarylofR~isindependently 

substitutedwithoneormoreR~,whereinR~ishalo.  

[0087] liiisomeembodimentsR~is3- 15memberedheterocyclylwhereinthe3-15 

memberedheterocyclylofR~isindependentlysubstitutedwithoneormoreR~,whereinR~is 

oxoC1-l2alkyl,3-15memberedheterocyclylor5-20memberedheteroarylwhereintheCi

l2alkylofR~isoptionallysubstitutedwithoneormoreOHhaloCvi2alkoxyorC3locycloalkyl.  

[0088] liiisomeembodimentsR~is5-20memberedheteroarylwhereinthe5-20membered 

heteroarylofR~isindependentlysubstitutedwithoneormoreR~,whereinR~isClu2alkylCi 

l2alkoxy,-NHC(O)-Csl2alkyl,-C(O)NH2,or5-20memberedheteroarylwhereintheCsl2alkyl 

ofR~isoptionallysubstitutedwithoneormoreOHhaloorCutalkoxy.  

[0089] IiisomeembodimentstheCla2alkylC3uocycloalkylC6-2oaryl,3-15membered 

InsomeembodimentstheC1-l2alkylC3locycloalkylC62oaryl,3- 15memberedheterocyclylor 

5-20memberedheteroarylofR~isindependentlysubstitutedwithonetofiveR~.Insome 

embodimentstheC1-l2alkylC3locycloalkylC6-2oaryl,3-15memberedheterocyclylor5-20 

memberedheteroarylofR~isindependentlysubstitutedwithonetofourR~.unsome 

embodimentstheCla2alkylC3uocycloalkylC6-2oaryl,3-15memberedheterocyclylor5-20 

memberedheteroarylofR~isindependentlysubstitutedwithonetothreeR~.hisome 

embodimentstheCla2alkylC3uocycloalkylC6-2oaryl,3-15memberedheterocyclylor5-20 

memberedheteroarylofR~isindependentlysubstitutedwithonetotwoR~.hisome 
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heterocyclylor5-20memberedheteroarylofR~isindependentlysubstitutedwithonetosixR~.
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embodimentstheCvi2alkylC3locycloalkylC62oaryl,3-15memberedheterocyclylor5-20 

memberedheteroarylofR~isindependentlysubstitutedwithoneR~.  

[0090] Insomeembodimentsthecompoundoffomuiula(I)or(I-A),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingisacompoundof 

formula(I-C): 

RZ 
H 
N 

Xl> 

I 
R~ N H 

R3 R4 N 

0 (I-C), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX 1 X2 ,R~,RZR1 ,R3 ,R4 andR~areasdefinedabove.  

[0091] liiisomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-A1), 

(I-A2),(I-A3),(I-A4),or(I-AS),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisCsl2alkylwhereintheC1-l2alkylis 

unsubstitutedorissubstitutedwithoneormoreRnwhereinR~isOHoptionallysubstituted

S02-C1-l2alkyloptionallysubstituted-S02-NH2,optionallysubstitutedNH2, optionally 

substituted-NHC(O)-Csl2alkyloptionallysubstituted-C(O)NH2,optionallysubstitutedCi 

heterocyclyl.  

[0092] InsomeembodimentsRhisunsubstitutedCvi2alkyl.InsomeembodimentsRisCi 

l2alkylwhereintheCla2alkylofRissubstitutedwithoneormoreR~,whereinR~isOH,-S02

C1-l2alkyl,-S02-NH2,NH2,-NHC(O)-C1-l2alkyl,-C(O)NH2,C1-l2alkoxyC62oaryloxyor3-15 

memberedheterocyclylwhereintheCsizalkoxyC6-2oaryloxyor3-15memberedheterocyclyl 

flu substituted 
It isoptionally wi , C(O)NH2,orC&2oaryl.hicertain 

embodimentsRV C1-l2alkylwhereintheCll2alkylofRhissubstitutedwithoneormoreR 

whereinR1 1 isOHNH2or-C(O)NH2.  
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l2alkoxyoptionallysubstitutedC&2oaryloxyoroptionallysubstituted3-15membered
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[0093] Insomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-A1), 

(J-A2),(J-A3),(J-A4),or(I-AS),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisCl6alkylwhereintheCl6alkylis 

unsubstitutedorissubstitutedwithoneormoreRII, whereinR1 1 isOHoptionallysubstituted

S02-C1-l2alkyloptionallysubstituted-S02-NH2,optionallysubstitutedNH2, optionally 

substituted-NHC(O)-Csl2alkyloptionallysubstituted-C(O)NH2,optionallysubstitutedCi 

l2alkoxyoptionallysubstitutedC&2oaryloxyoroptionallysubstituted3-15membered 

heterocyclyl.  

[0094] lhsomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-A1), 

(LA2),(J-A3),(J-A4),or(J-A5),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisCui2alkylorCl6alkyltheCui2alkylorCi 

6alkylofRhissubsititutedwithonetosixR 1 1 substituents.unsomeembodimentsofthe 

foregoingwhereinRV C1-l2alkylorC1-6alkyltheCui2alkylorC1-6alkylofRissubsitituted 

withonetofiveRnsubstituents.InsomeembodimentsoftheforegoingwhereinRV C1-l2alkyl 

orC1-6alkyltheCsl2alkylorC1-6alkylofRhissubsititutedwithonetofourR~substituents.lb 

someembodimentsoftheforegoingwhereinRV C1-l2alkylorC1-6alkyltheC1-l2alkylorCi 

6alkylofRhissubsititutedwithonetothreeR 1 1 substituents.Insomeembodimentsofthe 

foregoingwhereinRV C1~2~flkylorC~6~flkyltheC1~2alkylorC16~flkylofRV substituted 

withonetotwoR~substituents.InsomeembodimentsoftheforegoingwhereinRV C1-l2alkyl 

[0095] InsomeembodimentsRhismethyl, hOH 
0 0 

NH2 IncertainembodimentsRhisA~OHor NH2 

[0096] Insomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-Al), 

(I-A2),(I-A3),(I-A4),or(I-A5),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRV optionallysubstitutedCuaalkoxy.Insome 

embodimentsRV unsubstitutedCiaalkoxy.IncertainembodimentsRhisunsubstituted 

methoxy.  
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orC1-6alkyltheCsl2alkylorC1-6alkylofRhissubsititutedwithoneR 1 1 substituent.
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[0097] Insomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-A1), 

(J-A2),(J-A3),(J-A4),or(I-AS),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisoptionallysubstituted3-15membered 

heterocyclyl.Insomeembodimentsthe3-15memberedheterocyclylofRhisoptionally 

substitutedwithoneormoreR~,whereinR~isOHoxohaloNH2,-N(C1-l2alkyl)2,-N(Ci

l2alkyl)-C(O)C1-l2alkyl,-NH-S02-C1-l2alkyl,-S02-C1-l2alkylC1-l2alkylC1-l2alkoxy,-C(O)OH 

-C(O)-C1-l2alkoxy,-C(O)NH2,-C(O)NH(Csl2alkyl),-C(O)N(C1-l2alkyl)2,3-15membered 

heterocyclylor5-20memberedheteroarylwhereintheCsl2alkylC1-l2alkoxy,3-15membered 

heterocyclylor5-20memberedheteroarylofR~isindependentlyfurtheroptionallysubstituted 

withoneormoreRkwhereinRkisOHC1-l2alkyl,-C(O)NH2,-C(O)NH(C1-l2alkyl),-C(O)N(Ci

l2alkyl)2,C&2oarylor5-20memberedheteroarylwhereintheCll2alkylofRkisindependently 

furtheroptionallysubstitutedwithoneormoreOH.  

[0098] Insomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-Al), 

(I-A2),(I-A3),(I-A4),or(I-AS),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisoptionallysubstituted5-20membered 

heteroaryl.InsomeembodimentsRhis5-20memberedheteroarylwhereinthe5-20membered 

heteroarylisindependentlyoptionallysubstitutedwithoneormoreR t whereinRte OHNRa, 

C1-l2alkyl,-C(O)OH, -C(O)-Csl2alkoxy,-C(O)NH2,-C(O)NH(C1-l2alkyl),-C(O)N(C1-l2alkyl)2, 

or-C(O)-(3-15memberedheterocyclyl),whereintheCui2alkylofRtthe3-15membered 

l2alkyl)ofRt ortheCui2alkylofthe-C(O)N(C1-l2alkyl)2ofRte independentlyfurther 

optionallysubstitutedwithoneormoreOH,-C1-l2alkoxyor-C(O)NH2. Insomeembodiments, 

Ris5-20memberedheteroarylwhereinthe5-20memberedheteroarylisindependently 

optionallysubstitutedwithoneormoreR t whereinR tisOHNRa, orC1-l2alkylwhereintheCi 

izalkylofRte furtheroptionallysubstitutedwithoneormoreOH.  

[0099] frisomeemboidmentstheoptionallysubstituted5-20memberedheteroarylofRhis 

anoptionallysubstituted5-16memberedheteroaryl.Inotheremboidmentstheoptionally 

substituted5-20memberedheteroarylofRisanoptionallysubstituted5-11membered 
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heterocyclylofthe-C(O)-(3-15memberedheterocyclyl)ofR t theCsl2alkylofthe-C(O)NH(Ci-
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heteroaryl.Instillotherembodimentstheoptionallysubstituted5-20memberedheteroarylof 

Risanoptionallysubstituted5-6memberedheteroaryl.  

[0100] InsomeembodimentsRhisoptionallysubstituted5-6memberedheteroarylwherein 

the5-6memberedheteroarylisindependentlyoptionallysubstitutedwithoneormoreRt 

whereinRtisOHNH2,0rC1-l2alkylwhereintheC1-l2alkylofR tisfurtheroptionallysubstituted 

withoneormoreOH.InsomeembodimentsRhisoptionallysubstituted5-6membered 

heteroarylwhereinthe5-6memberedheteroarylisindependentlyoptionallysubstitutedwith 

oneormoreR t whereinRte Cll2alkylwhereintheC1-l2alkylofR tisfurtheroptionally 

substitutedwithoneormoreOH.InsomeemboidmentsRisoptionallysubstitutedpyrazolyl, 

whereinthepyrazolylisindependentlyoptionallysubstitutedwithoneormoreRtwhereintheRt 

isOHNH2orC1-l2alkylwhereintheC1-l2alkylofRtisfurtheroptionallysubstitutedwithone 

ormoreOH.InsomeembodimentsRhisunsubstituted5-6memberedheteroaryl.Insome 

/ 

N 

I 

N 
embodimentsRis OHor 

[0101] Insomeembodimentsprovidedhereinisacompoundofformula(I),(I-A),(I-A1), 

(J-A2),(J-A3),(J-A4),or(J-A5),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinRisoptionallysubstituted-C(O)NH2.In 

[0102] frisomeembodimentsprovidedhereinisacompoundofformula(I),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinRhisoptionallysubstitutedC&2oaryl.InsomeembodimentstheC&2oarylofRhis 

optionallysubstitutedwithoneormoreOH,5-20memberedheteroarylor-C(O)NH2.  

[0103] liiisomeembodimentsprovidedhereinisacompoundofformula(I),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinRhisoptionallysubstitutedC3uocycloalkenyl.InsomeembodimentstheC3 

iocycloalkenylofRhisoptionallysubstitutedwithoneormoreoxo.  
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certainembodimentsRisunsubstituted-C(O)NH2.
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[0104] Insomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 isClu2alkylwhereinthe 

C1-l2alkylisunsubstitutedorissubstitutedwithoneormore~ whereinR isOHhalocyano 

oxoCsi2alkylClu2alkoxyC&2oaryloxy,-C(O)NH2,-C(O)NH(C1-l2alkyl),-C(O)N(C1-l2alkyl)2, 

-C(O)OH,-C(O)-Csl2alkoxy,-C(O)-(3- 15memberedheterocyclyl),NH2,-NH(Csl2alkyl),

N(C1-l2alkyl)2,-NHC(O)-C1-l2alkyl,-NHC(O)-NH2,-NH-S02-Csi2alkyl,-S(O)-Ci-i2alkyl,

S(O)2-Csl2alkyl,-S(O)2-NH2,C3locycloalkylor3-15memberedheterocyclylwhereintheCi

i2alkylCvi2alkoxyC&2oaryloxytheCui2alkylof-C(O)NH(Clu2alkyl),theCui2alkylof

C(O)N(Clu2alkyl)2,-C(O)OH,-C(O)-C1-l2alkoxythe3-15memberedheterocyclylof-C(O)-(3

15memberedheterocyclyl),NH2,theCll2alkylof-NH(C1-l2alkyl),theC1-l2alkylof-N(Ci

izalkyl)2,theClu2alkylof-NHC(O)-Cla2alkyl,-NHC(O)-NHztheClu2alkylof-NH-S02-C1

i2alkyltheCla2alkylof-S(O)-Clu2alkyltheCsl2alkylof-S(O)2-C1-l2alkyl,-S(O)2-NH2,C3

iocycloalkylor3-15memberedheterocyclylofR m isfurtheroptionallysubstitutedbyoneor 

moreOHhalocyanooxoC1-l2alkylC1-l2alkoxy,-C(O)NH2,-C(O)NH(Csl2alkyl),

C(O)N(Clu2alkyl)2,C(O)OHNH2,-NH(Clu2alkyl),-N(C1-l2alkyl)2,C3-locycloalkylC6-2oaryl, 

3-15memberedheterocyclylor5-20memberedheteroaryl.  

[0105] IncertainembodimentsR2' C1-l2alkylwhereintheClu2alkylisunsubstitutedoris 

substitutedwithoneormoreRmwhereinR m isOHcyano,-C(O)NH2,-C(O)NH(Clu2alkyl),

2oarylor5-20memberedheteroarylofR m isindependentlyfurtheroptionallysubstitutedwith 

oneormorehaloorC1-6alkyl.  

[0106] IncertainembodimentsR2' C1-6alkylwhereintheCl6alkylisunsubstitutedoris 

substitutedwithoneormoreRm 3 InsomeembodimentsR2' unsubstitutedCl6alkyl.Inother 

embodimentsR2' C~pflkylwhereintheC16~4kylj~substitutedwithoneormoreRm 3 Insome 

embodimentsR m isOHor-C(O)NH2.IncertainembodimentsR2' -CH2-C(O)NH2.  

[0107] Insomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 isCvi2alkylorCl6alkyl, 
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C(O)N(Clu2alkyl)2,C3-locycloalkylC&2oarylor5-20memberedheteroarylwhereintheC6
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whereintheC1-l2alkylorCl6alkylissubstitutedwithonetosixRm otherembodiments is 

C1-l2alkylorCs6alkylwhereintheCsl2alkylorCs6alkylissubstitutedwithonetofiveR. In 
someembodimentsR 2 isCsl2alkylorC1-6alkylwhereintheC1-l2alkylorC1-6alkylissubstituted 

withonetofourRm IncertainembodimentsR 2 isCla2alkylorCs6alkylwhereintheCsl2alkyl 

orCs6alkylissubstitutedwithonetothreeRm stillotherembodiments isCsl2alkylorCi

6alkylwhereintheCutalkylorCl6alkylissubstitutedwithonetotwoR. liiifurther embodimentsR2' C1-l2alkylorCs6alkylwhereintheCsl2alkylorC1-6alkylissubstitutedwith 

oneRtm 

[0108] unsomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 isoptionallysubstitutedC3 

iocycloalkenyLInsomeembodimentstheC3aocycloalkenylofR 2 isoptionallysubstitutedwith 

oneormoreR 1 ,whereinRis oxoNH2,-NH(Csl2alkyl),-N(C1-l2alkyl)2,or3-15membered 

heterocyclylwhereinthe3-15memberedheterocyclylofR~theCui2alkylofthe-NH(Ci

i2alkyl)ofR 1 ortheCla2alkylofthe-N(C1-l2alkyl)2ofRisisindependentlyoptionallysubstituted 

withoneormoreOHorCll2alkoxy.InsomeembodimentsR 2 isCitcycloalkenylwhereinthe 

C3uocycloalkenylofR 2 isoptionallysubstitutedwithoneormoreR 1 ,whereinR1 isoxoor3-15 
U 

memberedheterocyclylwhereinthe3- 15memberedheterocyclylofR 1 isoptionallysubstituted 

withoneormoreOH.IncertainembodimentsR2' C3locycloalkenyloptionallysubstituted 

substitutedwithoneormoreR~,whereinRis ismemberedheterocyclylwhereinthe3-iS 

memberedheterocyclylofR~isoptionallysubstitutedwithoneormoreOH.  

[0109] liiisomeembodimentstheoptionallysubstitutedC3locycloalkenylisanoptionally 

substitutedC3scycloalkenyl.InotherembodimentstheoptionallysubstitutedC3locycloalkenyl 

isanoptionallysubstitutedC36cycloalkenyl.Insomeembodimentstheoptionallysubstituted 

C3locycloalkenylisoptionallysubstitutedcyclobutenyl.Incertainembodimentsthe 

cyclobutenylissubstitutedwithoneormoreoxoor3-15memberedheterocyclylwhereinthe3

15memberedheterocyclylisoptionallysubstitutedwithoneormoreOH.Inoneembodiment, 
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withoneormoreR 1 ,whereinR~isoxo.InotherembodimentsR 2 isC3aocycloalkenyloptionally
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2' 0, whereinthe 0isfurtheroptionallysubstitutedwithoneormore3-15 

memberedheterocyclylwhereinthe3- 15memberedheterocyclylisoptionallysubstitutedwith 

oneormoreOH.InsomeembodimentsR 2 isHO U 

[0110] Insomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 isoptionallysubstituted5

20memberedheteroaryl.hisomeembodimentsR 2 isunsubstituted5-20memberedheteroaryl.  

I7~notherembodimentsR 2 is5-20memberedheteroarylwhereinthe5-20memberedheteroaryl 

issubstitutedwithoneormoreOHNH2,C1-l2alkylorC1-l2alkoxy.InsomeembodimentsR 2 is 

5-20memberedheteroarylwhereinthe5-20memberedheteroarylissubstitutedwithoneor 

moreOHNH2,orC1-l2alkyl.Insomeembodimentstheoptionallysubstituted5-20membered 

heteroarylisoptionallysubstituted5-16memberedheteroaryl.Inotherembodimentsthe 

optionallysubstituted5-20memberedheteroarylisoptionallysubstituted5-12membered 

heteroaryl.Instillotherembodimentstheoptionallysubstituted5-20memberedheteroarylis 

substituted5-20memberedheteroarylisoptionallysubstituted5-8memberedheteroaryl.In 

someembodimentstheoptionallysubstituted5-20memberedheteroarylisoptionally 

substituted5-6memberedheteroaryl.Inotherembodimentstheoptionallysubstituted5-20 

memberedheteroarylisoptionallysubstituted5-memberedheteroaryl.Insomeembodiments 

theoptionallysubstituted5-20memberedheteroarylisoptionallysubstitutedazolyl.Incertain 

embodimentstheoptionallysubstituted5-20memberedheteroarylisoptionallysubstituted 

thiadiazolyloroptionallysubstitutedthiazolyl.Lisomeembodimentstheoptionallysubstituted 

S'I 
S IN I N' 

5-20memberedheteroarylis N or U Insomeemboidmentsthethiadiazolylor 
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optionallysubstituted5-10memberedheteroaryl.Inotherembodimentstheoptionally
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thiazolylisoptionallysubstitutedwithoneormoreOHNH2,orCui2alkyl.Inother 

embodimentstheoptionallysubstituted5-20memberedheteroarylisoptionallysubstituted 

tetrazolyLInsomeembodimentstheoptionallysubstituted5-20memberedheteroarylis 

N 
IN 

I N~N 
H 

U 

[0111] liiisomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 isoptionallysubstituted3

15memberedheterocyclyl.Incertainembodiments,1(2isunsubstituted3-15membered 

heterocyclyl.InotherembodimentsR 2 is3-15memberedheterocyclylwhereinthe3-15 

memberedheterocyclylissubstitutedwithoneormoreOHoxoNH2,orCla2alkyl.Incertain 

embodimentsInotherembodimentsR2' 315memberedheterocyclylwhereinthe3-15 

memberedheterocyclylissubstitutedwithoneormoreOH, oxoorNH2.Insomeembodiments, 

theoptionallysubstituted3-15memberedheterocyclylisoptionallysubstituted3-10membered 

heterocyclyl.Instillotherembodimentstheoptionallysubstituted3-15memberedheterocyclyl 

isoptionallysubstituted3-8memberedheterocyclyl.Inotherembodimentstheoptionally 

substituted3-15memberedheterocyclylisoptionallysubstituted3-6memberedheterocyclyl.In 

certainembodimentstheoptionallysubstituted3-15memberedheterocyclylisoptionally 

memberedheterocyclylisoptionallysubstituted6-memberedheterocyclyl.Insome 

embodimentstheoptionallysubstituted3-15memberedheterocyclylisoptionallysubstituted 

dihydropyrimidinyl.Insomeembodimentsthedihydropyrimidinylisoptionallysubstituted 

withoneormoreoxoOHorNH2.Insomeembodimentstheoptionallysubstituted3-15 

H H 
N 0 N 0 H N 0 

H H 
N N 0 

I I 
memberedheterocyclylis N - OH NH2 
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substituted5-6memberedheterocyclyl.Insomeembodimentstheoptionallysubstituted3-15
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H 
N 0 

I 
N s- NH2U Insomeembodimentsthetheoptionallysubstituted3-15membered 

or 

H 
N 0 

I 
heterocyclylis N a hiotherembodiments, theoptionallysubstituted3- 15membered 

heterocyclylisoptionallysubstituteddihydrooxadiazolyl.Incertainembodimentsthe 

dihydrooxadiazolylissubstitutedwithoneormoreoxo.Insomeembodimentstheoptionally 

H 
N 
>=0 

substituted3-15memberedheterocyclylis N0 U 

[0112] Insomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 isoptionallysubstituted 

amidinyl.InsomeembodimentsRisunsubstitutedamidinyl.InotherembodimentsR 2 is 

amidinylwhereintheamidinylissubstitutedwithoneormoreRSwhereinRSisOHcyanoCi 

l2alkyl,-C(O)-Clu2alkyl,-C(O)-Clu2alkoxyC62oaryloxyor-S02-C1-l2alkyl.Incertain 

embodimentsR2' amidinylwhereintheamidinylissubstitutedwithoneormoreRS 
, wherein 

NH 

R5' cyanoCla2alkylor-C(O)-Csl2alkoxy.InsomeembodimentsR2' NH2 

A N 

NH2  ,or NH2 O 3 InsomeembodimentsR2' NH2  3 

[0113] unsomeembodimentsprovidedhereinisacompoundofformula(I),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinR2 isoptionallysubstitutedsulfonyl.InsomeembodimentsR 2 isunsubstituted 

sulfonyl.InotherembodimentsR2' sulfonylwhereinthesulfonylissubstitutedwithoneor 

moreRuwhereinRUisC1-l2alkylNH2,-NH(Csl2alkyl),-N(C1-l2alkyl)2,orC&2oarylwherein 

theCll2alkylorC6-2oarylofRU' independentlyfurtheroptionallysubstitutedwithoneormore 

haloorCla2alkoxy.IncertainembodimentsR2' sulfonylwhereinthesulfonylissubstituted 
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withoneormoreRuwhereinRUisCll2alkylorN(C1~2a1ky1)2. someembodimentsR2' 

o 0 t'~o fii~o 
optionallysubstitutedsulfonylwhereintheoptionallysubstitutedsulfonylis I or NN U 

[0114] liiisomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 iscyano.  

[0115] liiisomeembodimentsprovidedhereinisacompoundsuchasacompoundof 

formula(I),(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(I

B2),(J-B3),(J-B4),(J-B5),or(I-C),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoingwhereinR 3 andRL~areeachindependentlyHoptionally 

substituted i-l2alkyloptionallysubstituted-C(O)NH2,oroptionallysubstituted-C(O)-Ci 

l2alkoxy.IncertainembodimentsoneofR 3 andR4 isHandtheotherofR 3 andR4 ~ optionally 

substituted i-l2alkyloptionallysubstituted-C(O)NH2,oroptionallysubstituted-C(O)-Ci 

izalkoxy.IncertainembodimentsoneofR 3 andR4 isHandtheotherofR 3 andR4 ~ Cs4alkyl 

optionallysubstitutedwithOH, optionallysubstituted-C(O)NHzorCOz-C1-6alkyl.Incertain 

embodimentsoneofR 3 andR4. HandtheotherofR 3 andR4 ismethyl,-CHz-OH,

C(O)NHMeor-C(O)zzMe.IncertainembodimentsR 3 andR4 arebothmethyl.Incertain 

embodimentsprovidedhereinisacompoundsuchasacompoundofformula(I),(I-A),(I-Al), 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinR3 andR4 areeachindependentlyH.  

[0116] liiicertainembodimentsprovidedhereinisacompoundofformula(I)or(I-B),ora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 3 andR4 areeach 

independentlyHsuchthatthecompoundofformula(I)or(I-B)isacompoundoffomiula(I

B6): 
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(I-A2),(I-A3),(I-A4),(I-AS),(I-B),(1-Bi),(I-B2),(I-B3),(I-B4),(I-B5),or(I-C),ora
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RZ 
H 
N 

Xl> 

I 
N 

NH2 

0 (J-B6), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoing.  

[0117] liiicertainembodimentsprovidedhereinisacompoundsuchasacompoundof 

formula(I),(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(I

B2),(J-B3),(J-B4),(J-B5),(J-B6),or(I-C),orastereoisornerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 1 isC3l2alkylCztalkenyl, 

~RW 
or we 

i2alkynylC3iocycloalkylC3-iocycloalkenyl, , whereinRisoptionally 

substitutedC1-l2alkyl.InsomeembodimentsR 1 isCitalkylorC3locycloalkyl.Incertain 

embodimentsR1' C3-6alkylorC3scycloalkyl.InsomeembodimentsC3scycloalkyl.Insome 

embodimentsR1' C36alkyl.IncertainembodimentsR 1 issec-butylori-propyLInsome 

embodimentsR1' sec-butyl.Inotherembodiments isi-propyl.InsomeembodimentsR 1 

[0118] Iiicertainembodimentsprovidedhereinisacompoundofformula(I),(I-B),or(I

B6),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinR1' sec-butylsuchthatthecompoundofformula(I),(I-B),or(J-B6)isa 

compoundofformula(I-B7): 
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RZ 
H 
N 

Xl> 

I 
N 

NH2 

(J-B7), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoing.  

[0119] liiicertainembodimentsprovidedhereinisacompoundofformula(I),(I-B),(J-B6), 

or(J-B7),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyof 

theforegoingwhereinR 1 is(S)-sec-butylsuchthatthecompoundofformula(I),(I-B),(J-B6), 

or(J-B7)isacompoundofformula(J-B7): 

RZ 
H 
N 

Xl> 

I 
SV 

V 

N 
NH2 

0 (J-B8), 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

[0120] Insomeembodimentsprovidedhereinisacompoundofformula(J-B8),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinX1 isNandX2 isC~RXwhereinRXe asdefinedaboveforformula(I).Inother 

embodimentsprovidedhereinisacompoundofformula(I)or(I-B),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX1* C

RX andxisN.Instillotherembodimentsprovidedhereinisacompoundofformula(I)or(I

B),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinX'andX 2 areeachindependentlyC~RX.Insomeembodimentsprovided 

hereinisacompoundofformula(I)or(I-B),orastereoisomerortautomerthereofora 
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pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX 1 andX2 areeach 

independentlyN.Incertainembodimentsprovidedhereinisacompoundofformula(I)or(I

B),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwhereinthecompoundoffomiula(J-BS)isacompoundofformula(J-BS-1),(I-B8

2),(J-BS-3),or(I-B8-4): 

RZ RZ 
H H 
N N 

N 

'xx 
N N 

NH2  NH2 
RX 

0 (lABS-i), 0 (I-B8-2), 

RZ RZ 
H H 

RX N N 
N 

I 
N N N 

NH2  NH2 
RX 

0 (I-BS-3), 0 (I-B8-4) 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoing.  

3),or(I-BS-4),eachRXisindependentlyHhaloorC3aocycloalkyl.Inotherembodimentseach 

RXe 
15independentlyHorhalo.Insomeembodimentsthehaloisfluorochloroorbromo.In 

certainembodimentsthehaloisfluoro.InsomeembodimentseachRXe independentlyH.In 

someembodimentswhereinX 1 andX2 areeachindependentlyC~RXsuchasinacompoundof 

formula(I-B)or(I-B4),eachRXisindependentlyH.InotherembodimentswhereinX'andV 

areeachindependentlyC~RXsuchasinacompoundofformula(I-B)or(I-B4),eachRXis 

independentlyhalo.IncertainembodimentswhereinX 1 andX2areeachindependentlyC~RX 

suchasinacompoundofformula(I-B)or(I-B4),eachRXe independentlyfluoro.Insome 
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embodimentsoneR HandtheotherR halo.InsomeembodimentsoneRXe Handthe 

otherRXisfluoro InsomeembodimentseachRXe independentlyH.  

[0122] Insomeembodimentsprovidedhereinisacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),or(V),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR 2 andR3 aretakentogether 

withtheatomstowhichtheyareattachedtoforma5-or6-memberedheterocyclylor5-or6

memberedheteroarylwhereinthe5-or6-memberedheterocyclylor5-or6-membered 

heteroarylindependentlycomprisestwoormoreannularheteroatomsandisindependently 

optionallysubstituted.InsomeembodimentsR 2 andR3 aretakentogetherwiththeatomsto 

whichtheyareattachedtoformanunsubstituted5-or6-memberedheterocyclylorunsubstituted 

5-or6-memberedheteroarylwhereintheunsubstituted5-or6-memberedheterocyclylor 

unsubstituted5-or6-memberedheteroarylindependentlycomprisestwoormoreannular 

heteroatoms.InotherembodimentsR 2 andR3 aretakentogetherwiththeatomstowhichthey 

areattachedtoforma5-or6-memberedheterocyclylor5-or6-memberedheteroarylwherein 

the5-or6-memberedheterocyclylor5-or6-memberedheteroarylindependentlycomprisestwo 

ormoreannularheteroatomsandisindependentlysubstitutedwithoneormoreoxoorOH.  

[0123] frisomeembodimentsthe5-or6-memberedheterocyclylisfullysaturated.Liother 

embodimentsthe5-or6-memberedheterocyclylispartiallyunsaturated.Itistobeunderstood 

thatinsomeembodimentsR 4 maybeabsentinordertosatisfythevalencerequirementsofthe 

memberedheterocyclylor5-or6-memberedheteroarylformedbyR2andR3' partially 

unsaturatedorfullyunsaturated.  

[0124] fricertainembodimentsR 2 andR3 aretakentogetherwiththeatomstowhichthey 

areattachedtoforma5-or6-memberedheterocyclylwhereinthe5-or6-membered 

heterocyclylindependentlycomprisestwoormoreannularheteroatomsandisindependently 

optionallysubstituted.InotherembodimentsR 2 andR3 aretakentogetherwiththeatomsto 

whichtheyareattachedtoforma5-or6-memberedheteroarylwhereinthe5-or6-membered 

heteroarylindependentlycomprisestwoormoreannularheteroatomsandisindependently 

optionallysubstituted.InsomeembodimentsR 2 andR3 aretakentogetherwiththeatomsto 
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whichtheyareattachedtoforma5-memberedheterocyclylor5-memberedheteroarylwherein 

the5-memberedheterocyclylor5-memberedheteroarylindependentlycomprisestwoormore 

annularheteroatomsandisindependentlyoptionallysubstituted.  

[0125] liiisomeembodimentsR 2 andR3 aretakentogetherwiththeatomstowhichtheyare 

attachedtoforma5-memberedheterocyclylwhereinthe5-memberedheterocyclyl 

independentlycomprisestwoormoreannularheteroatomsandisindependentlyoptionally 

substituted.Insomeembodimentsthe5-memberedheterocyclylisunsubstituted.liiiother 

embodimentsthe5-memberedheterocyclylissubstitutedwithoneormoreoxoorOH.Inother 

embodimentsR 2 andR3 aretakentogetherwiththeatomstowhichtheyareattachedtofomia 

5-memberedheteroarylwhereinthe5-memberedheteroarylindependentlycomprisestwoor 

moreannularheteroatomsandisindependentlyoptionallysubstituted.Insomeembodiments 

the5-memberedheteroarylisunsubstituted.hiotherembodimentsthe5-memberedheteroaryl 

issubstitutedwithoneormoreOH.  

[0126] unsomeembodimentsR 2 andR3 aretakentogetherwiththeatomstowhichtheyare 

attachedtoforma5-or6-memberedheterocyclylor5-or6-memberedheteroarylwhereinthe 

5-or6-memberedheterocyclylor5-or6-memberedheteroarylindependentlycomprises 

betweentwoandfourannularheteroatomsandisindependentlyoptionallysubstituted.Inother 

embodimentsthe5-or6-memberedheterocyclylor5-or6-memberedheteroarylindependently 

comprisesbetweentwoandthreeannularheteroatoms.unsomeembodimentsthe5-or6

heteroatoms.Inotherembodimentsthe5-or6-memberedheterocyclylor5-or6-membered 

heteroarylindependentlycomprisesbetweenthreeannularheteroatoms.Instillother 

embodimentsthe5-or6-memberedheterocyclylor5-or6-memberedheteroarylindependently 

comp~sestwoannularheteroatoms.Insomeembodimentsthe5-or6-memberedheterocyclyl 

or5-or6-memberedheteroarylcomprisestwonitrogenatoms.Inotherembodimentsthe5-or 

6-memberedheterocyclylor5-or6-memberedheteroarylcomprisesonenitrogenatomandone 

oxygenatom.  

[0127] liiisomeembodimentsprovidedhereinisacompoundofformula(I)or(II),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 
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whereinX1 andX2 areeachC~RXandR 2 andR3 aretakentogetherwiththeatomstowhichthey 

areattachedtoforma5-or6-memberedheterocyclylor5-or6-memberedheteroarylwherein 

the5-or6-memberedheterocyclylor5-or6-memberedheteroarylindependentlycomprisestwo 

ormoreannularheteroatomsandisindependentlyoptionallysubstituted.  

[0128] liiisomeembodimentsprovidedhereinisacompoundofformula(I)or(II),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

whereinX1 andX2 areeachC~RXandR 2 andR3 aretakentogetherwiththeatomstowhichthey 

areattachedtoforma5-memberedheterocyclylor5-memberedheteroarylwhereinthe5

memberedheterocyclylor5-memberedheteroarylindependentlycomprisestwoormoreannular 

heteroatomsandisindependentlyoptionallysubstitutedsuchthatthecompoundoffomiiula(I) 

or(II)isacompoundofformula(J-D): 

RZ 
H 

RX N 

'I 

R 4  U 1~ 

II A> 
RX IL / 

It'. / 
*4m~~j (J-D), 

oraastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoingwherein9 ringAisthe5-memberedheterocyclylor5-memberedheteroarylwherein 

annularheteroatomsandisindependentlyoptionallysubstitute&andRxR~,RZ, andR4areas 

definedaboveforthecompoundofformula(I).  

N 

[0129] insomeembodimentsofthecompoundofformula(J-D),ringAis N 

N 
I'> 

whereinthe N isoptionallysubstitutedwithoneormoreOH, andR4 ~ absent.Insome 
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the5-memberedheterocyclylor5-memberedheteroarylindependentlycomprisestwoormore
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N N 

embodimentsiingAis N U InotherembodimentsiingAis 0 whereinthe 

N 

0 isoptionallysubstitutedwithoneormoreoxoorOHandR4. H.Insome 

N 

to 
embodimentsiingAis 0 , andR4 ~ 

[0130] Incertainembodimentsprovidedhereinisacompoundsuchasacompoundof 

formula(I),(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(I

B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomer 

z 

thereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinR~andRare 
independentlyHhaloC3uocycloalkylC3aocycloalkenylorC&2oaryl.Incertainembodiments 

andRzareindependentlyHhaloorQ>iocycloalkyl.Inotherembodiments andRZare 

independentlyHorhalo.InsomeembodimentsoneofR~andRZisHandtheotherofR~and 
Rze 

ishalo.InsomeembodimentsR~andRZareindependentlyHorfluoro.Insome 
embodimentsoneofR~andRze HandtheotherofR~andRZisfluoro.Incertain 

z 

embodimentsR~andRarebothH.  

formula(I),(I-A),(I-Al),(I-A2),(I-A3),(I-A4),(I-A5),(I-B),(1-Bi),(I-B2),(I-B3),(I-B4),(I

BS),(I-B6),(I-B7),(I-B8),(I-C),or(I-D),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingwhereinX 1 andX2 areeachC~RX 

whereineachRXj~H HandRZ~H Inotherembodiments,~1andX 2 areeachC~RX, 

whereineachRXj~fluoro HandRZj~H Inotherembodiments,¶(1andX 2 areeachC~RX, 

whereineachRXft~jH fluoroandRZj~H Insomeembodiments 1* N C~R~ 

whereinRXisfluoroR~isHandRZisH.IncertainembodimentsX 1 isNXisNR~isHand 

Rze H Ince~ainembodiments 1' N jjjCRXwhereinRXe H HandRze H.In 

someembodiments, isC~RXwhereinRXe fluoro, isNR~isHandRZisH.  
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[0132] Insomeembodimentsprovidedhereinisacompoundorastereoisomerortautomer 

thereoforapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinthecompoundis 

selectedfromTable2.  

Table 

Compound CompoundStructure CompoundName 
No. ___________________________________________ 

H 
N 

m r 
'V 

3-((S)-3-((S)-sec-butyl)-2-oxo
1,2,3,5-tetrahydro-4H
benzo[e][1,4]diazepin-4-yl)-3

NH2  oxopropanamide 

H 
N 

S 
r (SE)-3-((S)-sec-butyl)-N'
'V 

cyano-2-oxo-1,2,3,5
-p 

2 tetrahydro-4H
benzo[e][1,4]diazepine-4

H2N carboximidamide 

H 
N 

~ S 

% 
S'V 

t Cb 'V 
N 'V 

eNN (S)-3-((S)-sec-butyl)-4-(6-oxo

3 H 1,6-dihydropyrimidin-2-yl)
N i,3,4,5-tetrahydro-2H

0 benzo[e]1,4]diazepin-2-one 
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N
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H 
N 

t 
aV 

a, (S)-3-((S)-sec-butyl)-4-(2H
tetrazol-5-yl)-1,3,4,5

4 N tetrahydro-2H

N NH benzo[e][1,4]diazepin-2-one 
N 

H 
N 

t 
aa 

'p (S)-3-((S)-sec-butyl)-2-oxo
a, 

1,2,3,5-tetrahydro-4H
5 benzo[e][1,4]diazepine-4NH2  carboxamide 

H 
N 

% a 

~ 
a'p 
a, 

Ce 2-((S)-3-((S)-sec-butyl)-2-oxo

6 1,2,3,5-tetrahydro-4H
benzo[e][1,4]diazepin-4

NH2 

54 

y1 )acetamide
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H 
N 

"miiiIII (S)-3-isopropyl-2-oxo-1,2,3,5

7 tetrahydro-4H

NH2  benzo[e][1,4]diazepine-4

carboxamide 

H 
N 

*0 a, (S)-3-((S)-sec-butyl)-6,8
a, 

we. a, 

difluoro-2-oxo-1,2,3,5
8 tetrahydro-4H

e e 

F NH2  benzo[e][1,4]diazepine-4carboxamide 

H 
N 

. S 

% S 

we S (S)-3-((S)-sec-butyl)-7-fluoro

9 F -p 2-oxo-1,2,3,5-tetrahydro-4H
benzo[e][I1,4]diazepine-4

0 
F 

H2N 
N (S)-3-((S)-sec-butyl)-6-fluoro

-aS 
S 

S t 2-oxo-1,2,3,5-tetrahydro-4Hpyrido[3,4-e]LI1,4]diazepine-4

N carboxamide 
H 

55 

NH2 carboxamide
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H 
N 

N 
t a 

% p 
% 'p a' (S)-7-((S)-sec-butyl)-6-oxo

11 N 5,6,7,9-tetrahydro-SH
NH2  pyrimido[5,4-e][1,4]diazepine

8-carboxamide 

H 
N 

N 
aa 
p (S)-3-((S)-sec-butyl)-2-oxo

1,2,3,5-tetrahydro-4H
12 pyrido[3,4-e][1,4]diazepine-4

NH2  carboxamide 

H 
N 

.% S (S)-3-((S)-sec-butyl)-8-fluoro

13 N 2-oxo-1,2,3,5-tetrahydro-4H
NH2  pyrido[3,2-e][1,4]diazepine-4

56 

carboxamide
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N NH (S)-5-((S)-sec-butyl)-3

14 hydroxy-5H
benzo[f]imidazo[1,5

HO d]II1,4]diazepin-6(7H)-one 

H 
N 

. a 

% e 

*0 S 

r (S)-4-acetyl-3-((S)-sec-butyl)
*0% 

15 -V 1,3,4,5-tetrahydro-2H
benzo[e][1,4]diazepin-2-one 

H 
N 

t 
ae 

Sa.  

(S)-3-((S)-sec-butyl)-4-(1-(2
hydroxyethyl)-1H-pyrazole-4

16 carbonyl)-1,3,4,5-tetrahydro

N~N 2H-benzo[e][1,4]diazepin-2

one 

OH 

57 

0
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H 
N 

t e 

e 

(S)-3-((S)-sec-butyl)-4-glycyl
17 or 1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one 

NH2 

H 
N 

. U 

% e (S)-3-((S)-sec-butyl)-4-(2

hydroxyacetyl)-1,3,4,5
tetrahydro-2H
benzo[e][1,4]diazepin-2-one 

H 
N 

t a 
% e (S)-3-((S)-sec-butyl)-2-oxo

19 1,2,3,5-tetrahydro-4H
benzo[e][1,4]diazepine-4NH2  arboximidamide 

H 
N 

% U 

% a'p methyl(S)-3-((S)-sec-butyl)

20 2-oxo-1,2,3,5-tetrahydro-4H
o benzo[e][1,4]diazepine-4

carboxylate 

58 

HN
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H 
N 

. e 

a (SE)-3-((S)-sec-butyl)-N'
9, ~0 cyano-NN-dimethyl-2-oxo

21 
1,2,3,5-tetrahydro-4H
benzo[e][1,4]diazepine-4

N Carboximidamide 

N 

H 
N 

e S 

% S methyl((E)-amino((S)-3-((S)
1% a 

sec-butyl)-2-oxo-1,2,3,5
22 tetrahydro-4H

benzo[e][1,4]diazepin-4
0 yl)methylene)carbamate 

H2N 

H 
N 

e 9 

~ 
a9, 

Sr (S)-3-((S)-sec-butyl)-4-(4
hydroxy-6-oxo-1,6

1,3,4,5-tetrahydro-2H
benzo[e][1,4]diazepin-2-one 

59 

23 OH dihydropyrimidin-2-yl)-
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H 
N 

m S 
C, ar 

S.  

(S)-4-(5-amino-6-oxo-1,6
H dihydropyrimidin-2-yl)-3-((S)
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361 -r S 

a 2H-pyrido[3,4
a 

e]I1,4]diazepin-2-one 

N 
H 

F 
(S)-3-((S)-sec-butyl)-6-fluoro

N 4-(2-hydroxyacetyl)-1,3,4,5
Sr 362 tetrahydro-2H-pyridoW a' IJ 

a e 
Ea% 

e]I1,4]diazepin-2-one 

N 
H 

F 
(S)-3-((S)-sec-butyl)-6-fluoro

- N 4-(2-methoxyacetyl)-1,3,4,5
Sr363 tetrahydro-2H-pyridoL~ 

S 
Ea%17 

U 

e]LI1,4]diazepin-2-one 

N 

0 
F 

0 methyl(S)-3-((S)-sec-butyl)
N 6-fluoro-2-oxo-1,2,3,5

-I 9% - 9% 364 r-I tetrahydro-4H-pyrido[3,4
.  

e]LI1,4]diazepine-4-carboxylate 

N 
H 

181 

H
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N 
NH2 

F (SE)-3-((S)-sec-butyl)-N'
N 

365 N cyano-6-fluoro-2-oxo-1,2,35
tetrahydro-4H-pyrido[3,4

- 1% 

e 
. 0 

S e]~I,4]diazepine-4
Carboxirnidamide 

N 
H 

NH2 

F 3-amino-4-((S)-3-((S)-sec
butyl)-6-fluoro-2-oxo-1,2,3,5

366 - N tetrahydro-4H-pyrido[3,4
e][1,4]diazepin-4-yl)cyclobut
3-ene-1,2-dione 

N 
H 

0 
F (S)-3-((S)-sec-butyl)-6-fluoro

N 
H N N-methyl-2-oxo-1,2,35

367 --V tetrahydro-4H-pyrido[3 
0 t 

carboxamide 
N 
H 

182 

e]I1,4]diazepine-4-
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___ 0 (S)-3-((S)-sec-butyl)-6-fluoro
F 1-methyl-1H-pyrazol-3

N 
368 N yl)-2-oxo-1,2,3,5-tetrahydro

4H-pyrido[3,4
rV 

a t I 
. e]L~,4]diazepine-4

carboxamide 
N 
H 

H 

0 (S)-3-((S)-sec-butyl)-6-fluoro
F 2-oxo-N-(1H-pyrazol-3-yl)

369 N 1,2,3,5-tetrahydro-4HN pyrido[3,4-e][1,4]diazepine-4
'~-I 

Er 
aU carboxamide 

N 
H 

N (S)-3-((S)-sec-butyl)-6-fluoro
F 4-(3-hydroxyazetidine-1

370 carbonyl)-1,3,4,5-tetrahydro

N 2H-pyrido[3,4
'pCe e]. r,4]diazepin-2-one 

rr eq 

a 

N 
H 

183 

OH
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F (S)-4-(2-(benzyloxy)acetyl)-3
((S)-sec-butyl)-6-fluoro

371 1,3,4,5-tetrahydro-2H
pyrido[3,4-e]LI1,4]diazepin-2
one 

H 

H 
N 

St 

.r 3-((S)-3-((S)-sec-butyl)-2-oxo
1,2,3,5-tetrahydro-4H

372 benzo[e][1,4]diazepin-4-yl)-4
morpholinocyclobut-3-ene
1,2-dione 

N 

N 
N 

% U 
% V 

%.% 
V 

%.  

(S)-3-((S)-sec-butyl)-4-(1
methyl-1H-pyrazole-4

373 0 carbonyl)-1,3,4,5-tetrahydro
2H-pyrido[3,4
e]LI1,4]diazepin-2-one 

N~N 

184 

H
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H 0 
N 

N 3-((S)-3-((S)-sec-butyl)-2-oxo
t a 

t p 

V'S 3*a. 1,2,3,5-tetrahydro-4H
%'Sum 

374 N OH pyrido[3,4-e][1,4]diazepin-4

hydroxyethyl)amino)cyclobut
3-ene-1,2-dione 

H 0 
N 

N 3-((S)-3-((S)-sec-butyl)-2-oxo

1,2,3,5-tetrahydro-4H
375 N pyrido[3,4-e][1,4]diazepin-4

y1)-4-(3-hydroxyazetidin-1
yl)cyclobut-3-ene-1,2-dione 

H 
N 

N 3-((S)-3-((S)-sec-butyl)-2-oxo
ee 

S 

pyrido[3,4-e][1,4]diazepin-4
y1)-4-(methylamino)cyclobut
3-ene-1,2-dione 

185 

376 r~ 1,2,3,5-tetrahydro-4H-
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H 
N 

N 3-((S)-3-((S)-sec-butyl)-2-oxo
S 1,2,3,5-tetrahydro-4H

'V 

377 pyrido[3,4-e][1,4]diazepin-4

y1)-4
(dimethylamino)cyclobut-3
ene-1,2-dione 

0 0 

H 
N 

N 3-amino-4-((S)-3-((S)-sec
~m S 

eq S 
we - butyl)-2-oxo-1,2,3,5

% .9 

378 tetrahydro-4H-pyrido[3,4
e]I1,4]diazepin-4-yl)cyclobut
3-ene-1,2-dione 

H2N 0 

H 
N 

N 
e e 

~ S 
% V 

WEb 
V'V 

hydroxyazetidine-1-carbonyl)
379 0 1,3,4,5-tetrahydro-2H

N pyrido[3,4-e][1,4]diazepin-2one 

HO 

186 

(S)-3-((S)-sec-butyl)-4-(3-
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N 

I 
N phenyl(SZ)-2-((S)-sec-butyl)

380 N-cyano-3-oxo-3,4dihydropyrido[3,4-b]pyrazine
N 1(2H)-carbimidate 

N 
H 

H 0 
N 

N 3-((S)-3-((S)-sec-butyl)-2-oxo
tem 

S 

% S 1,2,3,5-tetrahydro-4H

381 N 'A pyrido[3,4-e][1,4]diazepin-4

methoxyethyl)amino)cyclobut
3-ene-1,2-dione 

formula(I),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(I

B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),oranyvariationthereoforacompoundofTable2 

maybedeuterated(e.g.,ahydrogenatomisreplacedbyadeuteriumatom).Iiisomeofthese 

variationsthecompoundisdeuteratedatasinglesite.Inothervariationsthecompoundis 

deuteratedatmultiplesites.Deuteratedcompoundscanbepreparedfromdeuteratedstarting 

materialsinamannersimilartothepreparationofthecorrespondingnon-deuteratedcompounds.  

Hydrogenatomsmayalsobereplacedwithdeuteriumatomsusingothermethodknowninthe 

art.  

187 

[0133] liiisomevariationsanyofthecompoundsdescribedhereinsuchasacompoundof
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[0134] Inoneaspectprovidedhereinisacompoundoffomiula(I),suchasacompoundof 

formula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(I

B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereof 

orapharmaceuticallyacceptablesaltofanyoftheforegoingwhereinthecompoundofformula 

(I)isselectedfromthegroupconsistingof: 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-3-oxopropanamide~ 

3-(sec-butyl)-N'-cyano-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboximidamide 

3-(sec-butyl)-4-(6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-(sec-butyl)-4-(2H-tetrazol-5-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

2-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)acetamide 

3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-6,S-difluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-7-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4-carboxamide 

3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-8-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,2-e][1,4]diazepine-4-carboxamide 

5-(sec-butyl)-3-hydroxy-5H-benzo[11imidazo[1,5-d][1,4]diazepin-6(7H)-ones 

4-acetyl-3-(sec-butyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(1-(2-hydroxyethyl)-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-glycyl-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

188 

7-(sec-butyl)-6-oxo-5,6,7,9-tetrahydro-8H-pyrimido[5,4-e][1,4]diazepine-8-carboxamide
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3-(sec-butyl)-4-(2-hydroxyacetyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboximidanilde 

methyl3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxylate~ 

3-(sec-butyl)-N'-cyano-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboximidamide~ 

S 

methyl(amino(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4
yl)methylene)carbamate~ 

3-(sec-butyl)-4-(4-hydroxy-6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5-tetrahydro-2H

benzolle]I1,4]diazepin-2-one 

4-(5-amino-6-oxo-1,6-dihydropyrimidin-2-yl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-1,2,4-oxadiazol-5(4H)

one, 

3-(sec-butyl)-4-(methylsulfonyl)-1,3,4,5-tetraliydro-2H-benzo[1,4] S 

3-(sec-butyl)-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-sulfonamides 

4-acetyl-3-cyclohexyl-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-4-(3-hydroxyazetidin-1

yl)cyclobut-3-ene-1,2-dione 

3-(sec-butyl)-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-4-(3-hydroxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

2-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-2-oxoacetamide 

3-(sec-butyl)-4-(3-methyl-1,2,4-thiadiazol-5-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

189 

3-cyclohexyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~
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3-(sec-butyl)-4-(thiazol-2-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

5-(sec-butyl)-7,1ib-dihydro-1H,3H-benzo[11oxazolo[3,4-d][1,4]diazepine-3,6(5H)-dione 

3-(sec-butyl)-5-(hydroxymethyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-5-methyl-4-(1-methyl-1H-pyrazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-5-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-N5-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4,5-dicarboxamide; 

3-isopropyl-4-(1-methyl-1H-pyrazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-(sec-butyl)- 8-fluoro-4-(2-hydroxyacetyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-8-fluoro-4-(3-hydroxypropanoyl)-1,3,4,5-tetrahydro-2H-benzo[1,4] S 

diazepin-2-one~ 
3-(sec-butyl)-9-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-4-(1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(2-oxo-1,2-dihydropyridine-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-hydroxypropanoyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(3-hydroxy-1H-pyrazole-5-carbonyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin

2-one, 

3-(sec-butyl)-4-(2-hydroxy-2-methylpropanoyl)- 1,3,45-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

190 

3-(sec-butyl)-4-(6-oxo-1,6-dihydropyridine-2-carbonyl)-1,3,4,5-tetrahydro-2H-
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4-(4-amino-6-oxo-1,6-dihydropyrimidin-2-yl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(6-oxo-1,6-dihydropyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-(sec-butyl)-4-(5-methyl-1,2,4-oxadiazol-3-yl)-1,3,45-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-(sec-butyl)-4-(1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

3-amino-4-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)cyclobut-3-ene

1,2-dione, 

3-(sec-butyl)-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-4-(3-methoxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

4-(5-amino-4-methoxypyriinidin-2-yl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin

2-one, 

3-(sec-butyl)-4-(1,3,5-triazin-2-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

3-(sec-butyl)-5,5-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

N1* 
-cyano-3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboximidamide 

3-(sec-butyl)-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-6-chloro-4-(3-hydroxyazetidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

6-bromo-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-6-cyclopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

191 

3-(sec-butyl)-4-(2-hydroxyethyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~
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4-acetyl-3-(sec-butyl)-7-fluoro-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-7-fluoro-4-(1H-pyrazole-5-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-(sec-butyl)-N'-cyano-7-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboximidamide~ 

3-(sec-butyl)-7-fluoro-4-(3-hydroxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-7-chloro-2-oxo-1,2,35-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-7-cyclopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-S-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-8-fluoro-4-(3-hydroxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-8-fluoro-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-9-fluoro-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-9-fluoro-4-(3-hydroxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

3-(sec-butyl)-6-fluoro-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4

e]I1,4]diazepin-2-one 

3-(sec-butyl)-6-methyl-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-N'-cyano-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4

carboximidamide~ 

3-(sec-butyl)-4-(1H-pyrrolo[3,2-c]pyridine-2-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

192 

benzo[1,4]diazepin-2-one
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3-(sec-butyl)-4-(1-methyl-1H-pyrazole-3-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

5-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-1H-pyrrole-2

carboxamide~ 

3-(sec-butyl)-4-(2-hydroxypropanoyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-N'-cyano-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboximidamide~ 

3-isopropyl-4-(6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-(sec-butyl)-4-((4-fluorophenyl)sulfonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4] e 

3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-sulfonamides 

4-acetyl-3-cycloheptyl-1,3,45-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-cyclohexyl-4-(2-hydroxyacetyl)-1,3,45-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-N-(1-methyl-6-oxo-1,6-dihydropyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(1-methyl-2-oxo-1,2-dihydropyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

3-(sec-butyl)-4-(2-oxo-2,3-dihydro-1H-imidazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-(1- (2-hydroxyethyl)- 1H-pyrazol-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(3- (dimethylamino)azetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-hydroxy-3-methylazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

193 

benzo[1,4]diazepine-4-carboxamide
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3-(sec-butyl)-2-oxo-N-(pyridin-3- yl)- 1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-N-(1-methyl-1H-pyrazol-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine

4-carboxamide~ 

3-(sec-butyl)-2-oxo-N-(1H-pyrazol-4-yl)- 1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-4-(3- (hydroxymethyl)azetidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

1-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)azetidine-2

carboxamide~ 

3-(sec-butyl)-4-(1H-imidazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(1H-pyrazole-5-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one 

S 

3-(sec-butyl)-4-(tetrahydrofuran-2-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

S 

3-(sec-butyl)-4-(tetrahydrofuran-2-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazeprn-2-one 

3-(sec-butyl)-4-(pyrazine-2-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

5-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)pyrazine-2

carboxamide~ 

sulfonamides 

3-(sec-butyl)-4-(2-(methylsulfonyl)acetyl)-1,3,4,5-tetrahydro-2H-benzo[1,4] S 

3-(sec-butyl)-N'-(methylsulfonyl)-2-oxo-1,2,35-tetrahydro-4H-benzo[1,4]diazepine-4

carboximidamide~ 

S 

N-(amino(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4
yl)methylene)acetamide~ 

3-(sec-butyl)-4-(pyrimidin-2-yl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 
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2-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-2-oxoethane-1-
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3-(sec-butyl)-4-(1-methyl-6-oxo-1,6-dihydropyrimidin-4-yl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(4,6-dimethoxypyrimidin-2-yl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

4-(3-amino-1-methyl-1H-1,2,4-triazol-5-yl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

4-(5-amino-1-methyl-1H-1,2,4-triazol-3-yl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-((2-methoxyethyl)sulfonyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-sulfonamides 

3-cyclobutyl-2-oxo-1,2,35-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-cyclobutyl-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-cyclopentyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

3-cyclohexyl-4-(3-hydroxypropanoyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

4-(3-cyclohexyl-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)benzamide 

4-(4-(1H-pyrazol-1-yl)benzoyl)- 3-cyclohexyl-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-cyclohexyl-4-(furan-2-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

2-oxo-3-(pentan-3-yl)- 1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-4

(methylamino)cyclobut-3-ene-1,2-dione~ 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-4

(dimethylamino)cyclobut-3-ene-1,2-dione 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-4-((2

hydroxyethyl)amino)cyclobut-3-ene-1,2-dione~ 
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3-cyclohexyl-4-(3-methoxypropanoyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~
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3-(sec-butyl)-N-(2-(dimethylamino)ethyl)-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(4-hydroxypiperidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-(sec-butyl)-N-(2-hydroxyethyl) -N-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(3- (hydroxymethyl)pyrrolidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3,4-dihydroxypyrrolidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-(1-methylazetidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(1- (oxetan-3-yl)azetidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine

4-carboxamide~ 

3-(sec-butyl)-4-(3,4-dihydroxypyrrolidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-(1- (2-hydroxyethyl)pyrrolidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

3-(sec-butyl)-2-oxo-N-(piperidin-4-yl)- 1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(1-methylpyrrolidin-3- yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(1-methylpyrrolidin-3- yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carbonitrile 

3-(sec-butyl)-N-hydroxy-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboximidamide~ 
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benzo[1,4]diazepine-4-carboxamide
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3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-2,2-dimethyl-3

oxopropanamide~ 

3-(sec-butyl)-4-(1-methyl-5-oxopyrrolidine-3-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-hydroxy-3-methylbutanoyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(1H-pyrrolo[3,2-b]pyridine-2-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(1H-pyrrolo[2,3-c]pyridine-2-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(1H-1,2 ,4-tnazole-5-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(1H-1,2,3 -triazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(1-methyl-6-oxo-1,6-dihydropyridine-2-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(6-oxo-1,6-dihydropyridine-3-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(1-methyl-6-oxo-1,6-dihydropyridine-3-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

benzo[1,4]diazepin-2-one 

5-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)picolinamide~ 

3-(sec-butyl)-4-(1-methyl-1H-1,2,3-triazole-5-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(1H-imidazole-2-carbonyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(5-oxopyrrolidine-2-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

5-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)nicotinamide~ 
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3-(sec-butyl)-4-(2-methyl-2H-1,2,3-triazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-
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ethyl5-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-1H-pyrrole

2-carboxylate~ 

3-(sec-butyl)-4-(1-(2-hydroxypropyl)-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(2-oxoindoline-6-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

5-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)-1H-pyrrole-2

carboxylicaci& 

3-(sec-butyl)-4-(2-oxoindoline-5-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

2-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-1H-pyrrolo[3,2

b]pyridine-5-carboxamide 

5-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-1H-pyrrolo[3,2

b]pyridine-2-carboxamide~ 

3-(sec-butyl)-4-(1-(2-hydroxyethyl)-6-oxo-1,6-dihydropyridine-3-carbonyl)-1,3,4,5-tetrahydro

2H-benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3H-imidazo[4,5-b]pyridine-2-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(1-methyl-2-oxo-1,2-dihydropyridine-4-carbonyl)-1,3,4,5-tetrahydro-2H

2-(4-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)-1H-pyrazol-1

yl)acetamide~ 

5-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)-N-(2

hydroxyethyl)-1H-pyrrole-2-carboxamide~ 

5-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)-N-(2,3

dihydroxypropyl)-1H-pyrrole-2-carboxamide 

3-(sec-butyl)-4-(4-oxo-4,5-dihydro-1H-pyrrolo[2,3-d]pyridazine-2-carbonyl)-1,3,4,5-tetrahydro

2H-benzo[1,4]diazepin-2-one 
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benzo[1,4]diazepin-2-one
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4-(prolyl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

4-(D-prolyl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(3-(2-hydroxyethyl)-1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(5-(3-hydroxyazetidine-1-carbonyl)-1H-pyrrole-2-carbonyl)-1,3,4,5-tetrahydro

2H-benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(5H-pyrrolo[2,3-b]pyrazine-6-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

4-(5-amino-1-(2-hydroxyethyl)-1H-pyrazole-4-carbonyl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(2-hydroxy-3-methylbutanoyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(3-(3-hydroxypyrrolidin-1-yl)propanoyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-(3-hydroxypyrrolidin-1-yl)propanoyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

1-(3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4] e 

oxopropyl)pyrrolidine-2-carboxamide~ 

1-(3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4] S 

oxopropyl)pyrrolidine-2-carboxamide~ 

3-(2-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)pyrrolidin-1

yl)propanamide~ 

3-(sec-butyl)-4-(1-methyl-1H-1,2,3-triazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(pyridazine-4-carbonyl)-1,3,45-tetrahydro-2H-benzo[1,4] S 

3-(sec-butyl)-4-(pyrimidine-5-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 
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diazepin-4-yl)-3-
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3-(sec-butyl)-4-(pyridazine-3-carbonyl)-1,3,45-tetrahydro-2H-benzo[1,4] S 

3-(sec-butyl)-4-(1-methyl-5-oxopyrrolidine-3-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(1-methyl-5-oxopyrrolidine-3-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

N-(2-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-2

oxoethyl)acetamide~ 

N-(1-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-1-oxopropan-2

yl)acetamide~ 

4-(acetyl-D-prolyl)-3-(sec-butyl)-1,3,45-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

N-(1-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-1-oxopropan-2

yl)acetamide~ 

3-(sec-butyl)-4-(3-hydroxybutanoyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

3-(1-(benzyloxy)ethyl)-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

S 

2-(2-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-2
oxoethoxy)benzamide~ 

carboxamide~ 

3-(sec-butyl)-N-(2-hydroxyethyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

N-(2-amino-2-oxoethyl)-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

N-(3-amino-3-oxopropyl)-3-(sec-butyl)-2-oxo-1,2,35-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 
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N-(6-acetamidopyridin-3-yl)-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-
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3-(sec-butyl)-N-(2-(methylamino)-2-oxoethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(2,3-dihydroxypropyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(2,3-dihydroxypropyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(2-oxopyrrolidin-3-yl)- 1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(2-oxopyrrolidin-3-yl)- 1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

N-(2-acetamidoethyl)- 3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(2-ureidoethyl)-1,2,35-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(2-(methylsulfinyl)ethyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-((1-methyl-1H-imidazol-5-yl)methyl)-2-oxo-1,2,3,5-tetrahydro-4H

3-(sec-butyl)-2-oxo-N-((5-oxopyrrolidin-2-yl)methyl)-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-2-oxo-N-(2-oxopiperidin-3-yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(2-oxopiperidin-3-yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(6-oxopiperidin-3-yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

201 

benzo[1,4]diazepine-4-carboxamide
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3-(sec-butyl)-2-oxo-N-(6-oxopiperidin-3-yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(2-(methylsulfonyl)ethyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(2-sulfamoylethyl)- 1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(1,1-dioxidotetrahydrothiophen-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(2-hydroxyethyl)-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-4-(piperazine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(3-hydroxypyrrolidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(3-oxopiperazine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(4-methylpiperazine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-(sec-butyl)-4-(3-methylpiperazine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-(sec-butyl)-N-(1-(methylamino)-1-oxopropan-2-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxanilde 

202 

N-(2-amino-2-oxoethyl)-3-(sec-butyl)-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-
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-N-methyl-2-oxo-N-(pyrazin-2-yl)-1,2,35-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-4-(3- (dimethylamino)pyrrolidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-methyl-N-(1-methylpyrrolidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-proline~ 

3-(sec-butyl)-N-methyl-N-((2-methyloxazol-4-yl)methyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)piperidine-3

carboxamide~ 

3-(sec-butyl)-4-(4-(dimethylamino)piperidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-methyl-N-(2-(methylsulfonyl)ethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxanilde 

3-(sec-butyl)-4-(3-methyl-5,6,7,8-tetrahydro-LI1,2,4]triazolo[4,3-a]pyrimidine-8-carbonyl)
1,3,4,5-tetrahydro-2H-benzo[1,4] S 

diazepin-2-one~ 

yl)-N-methylacetamide~ 

methyl4-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4

carbonyl)piperazine-1-carboxylatcg 

3-(sec-butyl)-4-(2-(3-methyl-1,2,4-oxadiazol-5-yl)pyrrolidine-1-carbonyl)-1,3,4,5-tetrahydro

2H-benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-oxo-2,8-diazaspiro[4.5]decane-8-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 
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N-(1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)pyrrolidin-3-
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3-(sec-butyl)-4-(4-(methylsulfonyl)piperazine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

N-(1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)piperidin-3

yl)methanesulfonamide~ 

N-(1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)piperidin-3

yl)methanesulfonamide~ 

1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)azetidine-3

carboxylicaci& 

1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)azetidine-3

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(1,3,4-thiadiazol-2-yl)-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

N-(2-amino-2-oxo-1-phenylethyl)-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(1-ethyl-6-oxo-1,6-dihydropyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(1-(cyclopropylmethyl)-6-oxo-1,6-dihydropyridin-3-yl)-2-oxo-1,2,35

3-(sec-butyl)-N-(1-(2-methoxyethyl)-2-oxo-1,2-dihydropyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro

4H-benzo[1,4]diazepine-4-carboxamide 

N-(1-amino-1-oxopropan-2-yl)-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine

4-carboxamide~ 

3-(sec-butyl)-2-oxo-N-(2-oxo-5-(trifluoromethyl)-1,2-dihydropyridin-3-yl)-1,2,3,5-tetrahydro

4H-benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-2-oxo-N-(6-oxo-1,6-dihydro-[3,4'-bipyridin]-5-yl)-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

204 

tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~
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(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)glycyl-proline~ 

3-(sec-butyl)-2-oxo-N-(2-(2-oxoimidazolidin-1-yl)ethyl)-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-((3-(hydroxymethyl)oxetan-3-yl)methyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(4-(4-carbamoylpiperidin-1-yl)butyl)-2-oxo-1,2,35-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

N-(3-amino-2,2-dimethyl-3-oxopropyl)-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(3-(pyrrolidin-1-yl)azetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-(4-methylpiperazin-1-yl)azetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3-morpholinoazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4] S 

2-one, 

3-(sec-butyl)-4-(3-(4-(2-hydroxyethyl)piperazin-1-yl)azetidine-1-carbonyl)-1,3,4,5-tetrahydro

2H-benzo[1,4]diazepin-2-one 

benzo[1,4]diazepin-2-one 

2-((1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)azetidin-3

yl)oxy)-NN-dimethylacetamide 

2-((1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)azetidin-3

yl)oxy)-N-methylacetamide~ 

4-(3-amino-3-methylazetidine-1-carbonyl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

205 

3-(sec-butyl)-4-(3-(4-(pyridin-2-yl)piperazin-1-yl)azetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-
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4-(3-oxa-6-azabicyclo[3. 1. 1]heptane-6-carbonyl)-3-(sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-(1-cyanocyclopropyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(1-(2,2-difluoroethyl)-6-oxo-1,6-dihydropyridazin-3-yl)-2-oxo-1,2,3,5

tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

S 

3-(sec-butyl)-2-oxo-N-(6-oxo-1-(2,2,2-trifluoroethyl)-1,6-dihydropyridazin-3-yl)-1,2,3,5
tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

N-benzyl-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-N-(3-fluorophenyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(1H-pyrazolo[3,4-b]pyridin-5-yl)-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxanilde 

methyl1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4

carbonyl)pyrrolidine-3-carboxylatir 

3-(sec-butyl)-4-(3-hydroxypyrrolidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

one, 

3-(sec-butyl)-4-(3-hydroxypyrrolidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-(sec-butyl)-N-(5-methyl-1,3,4-thiadiazol-2-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-N-(2-(hydroxymethyl)pyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

206 

3-(sec-butyl)-4-(4-phenethylpiperazine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-
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3-(sec-butyl)-4-(3- (hydroxymethyl)pyrrolidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-N-(2-carbamoylbenzyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

N-(2-amino-2-oxo-1-phenylethyl)-3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

4-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)benzamide~ 

1-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)pyrrolidine-3

carboxylicacid 

3-(sec-butyl)-N-(1-methylpiperidin-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(1-methyl-2-oxo-1,2-dihydropyridin-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxanilde 

3-(sec-butyl)-N-(5-methoxypyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(tetrahydro-2H-pyran-4-yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

methyipyrrolidine-3-carboxamide~ 

1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-NN

dimethylpyrrolidine-3-carboxamide~ 

1-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)pyrrolidine-3

carboxamide~ 

3-(sec-butyl)-N-isopropyl-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

207 

1-(3-(sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLI1,4]diazepine-4-carbonyl)-N-
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3-(sec-butyl)-N-(5-carbamoylpyridin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-N-(1- (2-methoxyethyl)- 1H-pyrazol-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(3,3-difluoroazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-(sec-butyl)-N-(1- (2-hydroxyethyl)piperidin-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-4-(3- (hydroxymethyl)piperidine-1-carbonyl)- 1,3,45-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-4-(3- (hydroxymethyl)piperidine-1-carbonyl)- 1,3,45-tetrahydro-2H

benzo[1,4]diazepin-2-one 

1-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)piperidine-3

carboxamide~ 

1-(3- (sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepine-4-carbonyl)piperidine-3

carboxamide~ 

3-(sec-butyl)-4-(3-fluoroazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

carboxamide~ 

3-(sec-butyl)-2-oxo-N-(pyrrolidin-3- yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-cycloheptyl-4-(2-methoxyethyl)-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-(sec-butyl)-4-(2-methoxyethyl)- 1,3,4,3-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

2-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-N-methylacetamide~ 

3-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)propanamide~ 

208 

3-(sec-butyl)-2-oxo-N-(pyrrolidin-3- yl)-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-
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3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)-NN

dimethyipropanamide~ 

3-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-N-methylpropanamide~ 

3-(sec-butyl)-4-(cyclopentylmethyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one 

2-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepin-4-yl)acetonitrlle 

3-(sec-butyl)-5-(hydroxymethyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboxamide~ 

5-(sec-butyl)-7,1ib-dihydro-1H,3H-benzo[11oxazolo[3,4-d][1,4]diazepine-3,6(5H)-dione 

3-(sec-butyl)-5-methyl-4-(1-methyl-1H-pyrazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-5-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4-carboxamide~ 

methyl3- (sec-butyl)-4-(1-methyl-1H-pyrazole-4-carbonyl)-2-oxo-2,3,4,5-tetrahydro-1H

benzo[1,4]diazepine-5-carboxylate 

3-isopropyl-4-(1-methyl-1H-pyrazole-3-carbonyl)- 1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2

one, 

3-isopropyl-4-(thiazol-2-yl)-1,3,45-tetrahydro-2H-benzo[1,4] S 

3-isopropyl-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

4-acetyl-3-isopropyl-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-isopropyl-4-(2-oxo-1,2-dihydropyridine-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

4-(1- (2-hydroxyethyl)-1H-pyrazole-4-carbonyl)- 3-isopropyl-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

5-(3-isopropyl-2-oxo-2,3,4,5-tetrahydro- 1H-benzo[1,4]diazepine-4-carbonyl)- 1H-pyrrole-2

carboxamide~ 

209 

3-isopropyl-4-(3-methyl-1,2,4-thiadiazol-5-yl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~
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3-isopropyl-4-(1-(2-methoxyethyl)- 1H-pyrazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-isopropyl-4-(1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one 

S 

4-(3-hydroxyazetidine-1-carbonyl)-3-isopropyl-1,3,4,5-tetrahydro-2H-benzo[1,4]diazepin-2-one~ 

3-isopropyl-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-sulfonamides 
3-amino-4-(3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4] S 

diazepin-4-yl)cyclobut-3-ene

1,2-dione, 

3-isopropyl-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)-N'-cyano-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4

carboximidamide~ 

3-(sec-butyl)-6-fluoro-4-(3-hydroxyazetidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-6-fluoro-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-6-fluoro-4-(3-hydroxypropanoyl)-1,3,4,5-tetrahydro-2H-benzo[1,4] S 

3-(sec-butyl)-6-fluoro-4-(3-hydroxypyrrolidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

3-(sec-butyl)-7-fluoro-4-(2-hydroxyacetyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2-one~ 

3-(sec-butyl)-7-fluoro-4-(1H-pyrazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLI1,4]diazepin-2

one, 

3-(sec-butyl)-7-fluoro-4-(1H-1,2,4-triazole-5-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-7-fluoro-4-(6-oxo-1,6-dihydropyridine-2-carbonyl)- 1,3,45-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-7-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-sulfonarnide 

210 

benzo[1,4]diazepin-2-one
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3-(sec-butyl)-7-fluoro-4-(3-hydroxy-3-methylazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-7-fluoro-4-(3-hydroxypyrrolidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-7-fluoro-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepine-4

carboxamide~ 

3-(sec-butyl)-7-fluoro-N-(1-(2-hydroxyethyl)pyrrolidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-7-fluoro-N-(1-methylpyrrolidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-7-fluoro-N-(1-(2-hydroxyethyl)piperidin-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-7-fluoro-N-(4-hydroxycyclohexyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-7-fluoro-N-(3-hydroxycyclopentyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)-7-fluoro-N-(3-hydroxycyclobutyl)-2-oxo-1,2,3,5-tetrahydro-4H

3-(sec-butyl)-7-fluoro-N-(3-hydroxycyclobutyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

3-(sec-butyl)- S-fluoro-N-(1-(2-hydroxyethyl)piperidin-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

S-fluoro-3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[1,4]diazepine-4-carboxamide~ 

3-(sec-butyl)- 8-fluoro-N-(1-methylpyrrolidin-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

211 

benzo[1,4]diazepine-4-carboxamide
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3-(sec-butyl)-8-fluoro-4-(3-hydroxypyrrolidine-1-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[1,4]diazepin-2-one 

3-(sec-butyl)-8-fluoro-N-(1-(oxetan-3-yl)piperidin-4-yl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[1,4]diazepine-4-carboxamide 

4-acetyl-3-(sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-one~ 

3-(sec-butyl)-6-fluoro-4-(2-hydroxyacetyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2

one, 

3-(sec-butyl)-6-fluoro-4-(2-methoxyacetyl)-1,3,4,5-tetrahydro-2H-pyridoLI3,4-e][1,4]diazepin-2

one, 

methyl3-(sec-butyl)-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4

carboxylate~ 

3-(sec-butyl)-N'-cyano-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4

carboximidamide~ 

3-amino-4-(3-(sec-butyl)-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepin-4

yl)cyclobut-3-ene-1,2-dione 

3-(sec-butyl)-6-fluoro-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4

carboxamide~ 

e]I1,4]diazepine-4-carboxamide 

3-(sec-butyl)-6-fluoro-2-oxo-N-(1H-pyrazol-3-yl)-1,2,3,5-tetrahydro-4H-pyrido[3,4

e]LI1,4]diazepine-4-carboxamide 

3-(sec-butyl)-6-fluoro-4-(3-hydroxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4

e]LI1,4]diazepin-2-one 

4-(2-(benzyloxy)acetyl)-3-(sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4

e]I1,4]diazepin-2-one 

212 

3-(sec-butyl)-6-fluoro-N-(1-methyl-1H-pyrazol-3-yl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-
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3-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzoLI1,4]diazepin-4-yl)-4-morpholinocyclobut-3

ene-1,2-dione, 

3-(sec-butyl)-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4

e]I1,4]diazepin-2-one 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepin-4-yl)-4-((2

hydroxyethyl)amino)cyclobut-3-ene-1,2-dione~ 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepin-4-yl)-4-(3

hydroxyazetidin-1-yl)cyclobut-3-ene-1,2-dione 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepin-4-yl)-4

(methylamino)cyclobut-3-ene-1,2-dione~ 

3-(3-(sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepin-4-yl)-4

(dimethylamino)cyclobut-3-ene-1,2-dione 

3-amino-4-(3- (sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepin-4-yl)cyclobut
3-ene-1,2-dione 

3-(sec-butyl)-4-(3-hydroxyazetidine-1-carbonyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4

e]I1,4]diazepin-2-one 

phenyl2-(sec-butyl)-N-cyano-3-oxo-3,4-dihydropyrido[3,4-b]pyrazine-1(2H)-carbimidateand 

methoxyethyl)amino)cyclobut-3-ene-1,2-dione 

orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyofthe 

foregoing.Alsoprovidedhereinarewhereapplicable, anyandallstereoisomersofthe 

compoundsdepictedhereinincludinggeometricisomers(e.g.,cis/transisomersorE/Zisomers), 

enantiomersdiastereomersormixturesthereofinanyratioincludingracemicmixtures.  

[0135] Anyformulagivenhereinsuchasformula(I),(II),(III),(IV),(V),(I-A),(I-Al),(I

A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I

C),or(J-D),isintendedtorepresentcompoundshavingstructuresdepictedbythestructural 
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fomiulaaswellascertainvariationsorforms.Inparticularcompoundsofanyformulagiven 

hereinmayhaveasymmetriccentersandthereforeexistindifferentenantiomericor 

diastereomericforms.Allopticalisomersandstereoisomersofthecompoundsofthegeneral 

formulaandmixturesthereofinanyratioareconsideredwithinthescopeoftheformula.Thus 

anyformulagivenhereinisintendedtorepresentaracemateoneormoreenantiomericforms 
S 

oneormorediastereomencformsoneormoreatropisomericformsandmixturesthereofinany 

ratio.WhereacompoundofTable2isdepictedwithaparticularstereochemicalconfiguration 

alsoprovidedhereinisanyalternativestereochemicalconfigurationofthecompound, aswellas 
S 

amixtureofstereoisomersofthecompoundinanyratio.Forexamplewhereacompoundof 

Table2hasastereocenterthatisinan"S"stereochemicalconfigurationalsoprovidedhereinis 

enantiomerofthecompoundwhereinthatstereocenterisinanR"stereochemicalconfiguration.  
' 1,~ LikewisewhenacompoundofTable2hasastereocenterthatisinan'Rconfigurationalso 

providedhereinisenantiomerofthecompoundinan'S"stereochemicalconfiguration.Also 

providedaremixturesofthecompoundwithboththe"S"andthe"Rstereochemical 

configuration.AdditionallyifacompoundofTable2hastwoormorestereocentersalso 

providedareanyenantiomerordiastereomerofthecompound.Forexampleifacompoundof 

Table2containsafirststereocenterandasecondstereocenterwith"R"and"R"stereochemical 

configurationsrespectivelyalsoprovidedarestereoisomersofthecompoundhavingfirstand 

secondstereocenterswith"S"and"S"stereochemicalconfigurationsrespectively,"S"and"R" 

stereochemicalconfigurationsrespectivelyand"R"and"S"stereochemicalconfigurations 

with"S"and"S"stereochemicalconfigurationsrespectivelyalsoprovidedarestereoisomersof 

thecompoundhavingfirstandsecondstereocenterswith"R"and"Rstereochemical 

configurationsrespectively,"S"and"R"stereochemicalconfigurationsrespectivelyand"R" 

and"S"stereochemicalconfigurationsrespectively.IfacompoundofTable2containsafirst 

stereocenterandasecondstereocenterwith"S"and"R"stereochemicalconfigurations 

respectivelyalsoprovidedarestereoisomersofthecompoundhavingfirstandsecond 

stereocenterswith"R"and"S"stereochemicalconfigurationsrespectively,"R"and"R" 

stereochemicalconfigurationsrespectivelyand"S"and"S"stereochemicalconfigurations 

respectively.SimilarlyifacompoundofTable2containsafirststereocenterandasecond 
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stereocenterwith"R"and"8"stereochemicalconfigurationsrespectivelyalsoprovidedare 

stereoisomersofthecompoundhavingfirstandsecondstereocenterswith"S"and"R" 

stereochemicalconfigurationsrespectively, ''R'' and''R'' stereochemicalconfigurations 

respectivelyand"S"and"S"stereochemicalconfigurationsrespectively.Furthermorecertain 

structuresmayexistasgeometricisomers(i.e.,cisandtransisomers),astautomersoras 

atropisomers.Additionallyanyformulagivenhereinisintendedtoreferalsotoanyoneof 

hydratessolvatesandamorphousandcrystallineformsofsuchcompoundsandmixtures 

thereofevenifsuchformsarenotlistedexplicitly.Insomeembodimentsthesolventiswater 

andthesolvatesarehydrates.  

[0136] Representativeexamplesofcompoundsdetailedhereinincludingintermediatesand 

finalcompoundsaredepictedinthetablesandelsewhereherein.Itisunderstoodthatinone 

aspect, anyofthecompoundsmaybeusedinthemethodsdetailedhereinincludingwhere 

applicableintermediatecompoundsthatmaybeisolatedandadministeredtoanindividualor 

subject.  

[0137] Thecompoundsdepictedhereinmaybepresentassaltsevenifsaltsarenotdepicted, 

anditisunderstoodthatthecompositionsandmethodsprovidedhereinembraceallsaltsand 

solvatesofthecompoundsdepictedhereaswellasthenon-saltandnon-solvateformofthe 

compoundasiswellunderstoodbytheskilledartisan.Insomeembodimentsthesaltsofthe 

compoundsprovidedhereinarepharmaceuticallyacceptablesalts.  

[0138] liiionevariationthecompoundshereinaresyntheticcompoundspreparedfor 
administrationtoanindividualorsubject.Inanothervariationcompositionsareprovided 

containingacompoundinsubstantiallypurefomi.Inanothervariationprovidedare 

pharmaceuticalcompositionscomprisingacompounddetailedhereinandapharmaceutically 

acceptablecarrier.Inanothervariationmethodsofadministeringacompoundareprovided.  

Thepurifiedformspharmaceuticalcompositionsandmethodsofadministeringthecompounds 

aresuitableforanycompoundorformthereofdetailedherein.  

[0139] AnyvariationorembodimentofX 1 ,X2 RXR~,RZR 1 ,R2 ,R3 ,R4 RhR1 ,R~,RkRm 

R~R~,RqRSRtRuRvandRWprovidedhereincanbecombinedwitheveryothervariationor 
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embodimentofX 1 ,x2~RX~R~RZ~R 1  RhR~R~RkR m R~R~, RS RtRURV 

andRWthesameasifeachandeverycombinationhadbeenindividuallyandspecifically 

described.  

[0140] Otherembodimentswillbeapparenttothoseskilledintheartfromthefollowing 

detaileddescription.  

[0141] Asusedhereinwhenanyvariableoccursmorethanonetimeinachemicalformula 

itsdefinitiononeachoccurrenceisindependentofitsdefinitionateveryotheroccurrence.  

[0142] Formula(I)includesallsubformulaethereof.Forexampleformula(I)includes 

compoundsof(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I-B1),(I

B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomer 

thereoforapharmaceuticallyacceptablesaltofanyoftheforegoing.  

[0143] Thenamesforcompounds1-381providedhereinasshowninTable2andExamples 

1-57,areprovidedbyChemlnnovation'sChem4dsoftwareversion7.5.0.0.Thenamesforthe 

intermediates. 1-10.0asshowninExamplesA-JareprovidedbyChemBioDrawProfessional 

15.0.Oneofskilledintheartwouldunderstandthatthecompoundsmaybenamedoridentified 
S 

usingvanouscommonlyrecognizednomenclaturesystemsandsymbols.Bywayofexamplethe 

compoundsmaybenamedoridentifiedwithcommonnamessystematicornon-systematic 

names.Thenomenclaturesystemsandsymbolsthatarecommonlyrecognizedintheartof 

InternationalUnionofPureandAppliedChemistry(JUPAC).  

[0144] Alsoprovidedhereinisanamorphousformofcompound10.  

Crystallineforms 

[0145] liiioneaspectprovidedhereinarecrystallineformsofCompound10,acompound 

havingthestructureshownbelow, 
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Compound10.  

[0146] Thecrystallineformsmayhavepropertiessuchasbioavailabilityandstabilityunder 

certainconditionsthataresuitableformedicalorpharmaceuticaluses.  

[0147] AcrystallineformofCompound10mayprovidetheadvantagesofbioavailability 

andstabilityandmaybesuitableforuseasanactiveagentinapharmaceuticalcomposition.  

S inthecrystalstructureofapharmaceuticaldrugsubstancemayaffectthedissolution 

rate(whichmayaffectbioavailabilityetc.),manufacturability(e.g.,easeofhandlingeaseof 

purificationabilitytoconsistentlypreparedosesofknownstrengthetc.)andstability(e.g., 

thermalstabilityshelflife(includingresistancetodegradation),etc.)ofapharmaceuticaldrug 
S 

product.Suchvariationsmayaffectthemethodsofpreparationorformulationofpharmaceutical 

compositionsindifferentdosageordeliveryformssuchassolidoraldosageformsincluding 

tabletsandcapsules.Comparedtootherformssuchasnon-crystallineoramorphousforms 

crystallineformsmayprovidedesiredorsuitablehygroscopicityparticlesizecontrol 

dissolutionratesolubilitypurityphysicalandchemicalstabilitymanufacturabilityyield 

advantagesofimprovingthemanufacturingprocessofanactiveagentorthestabilityor 

storabilityofadrugproductformoftheactiveagentorhavingsuitablebioavailabilityand/or 

stabilityasanactiveagent.  

[0148] Theuseofcertainconditionssuchastheuseofdifferentsolventsand/or 

temperatureshasbeenfoundtoproducedifferentcrystallineformsofCompound10,including 

crystallineFormsIandIIdescribedhereinwhichmayexhibitoneormorefavorable 

characteristicsdescribedherein.Theprocessesforthepreparationofthecrystallineforms 

describedhereinand S ofthesecrystallineformsaredescribedingreaterdetail 

below.  
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FormI 

[0149] liiisomeembodimentsprovidedhereiniscrystallineFormIofCompound10.  

[0150] InsomeembodimentsFomiIhasanXRPDpatternsubstantiallyasshowninFIG.  

lA.Angles2-thetaandrelativepeakintensitiesthatmaybeobservedforFormIusingXRPDare 

showninTable3.  

Table3:XRPDPeaksofFormI 

Angle (0 20) Intensity (%)Angle (0 20) Intensity (%) 
8.256 100 24.356 36.7 

11.836 3.6 24.754 33.2 
12.486 5.4 25.3 7.2 
13.075 7.8 26.234 2.7 
14.105 4.4 26.571 14.1 
14.377 7.2 26.966 2.6 
15.712 4.9 27.295 6.7 

16.47 28 27.663 2.3 
16.958 8.6 28.068 2.8 
17.199 7 28.359 1.5 
18.045 8.2 29.063 6.5 

18.389 2.1 29.583 1.6 
18.921 12.7 29.975 1.8 
20.286 1.6 30.535 9.3 
20.675 2.4 31.036 5.4 
20.992 5.7 31.331 2.4 

22.672 14 32.703 4.2 
23.653 8.2 __________________________ 

[0151] frisomeembodimentscrystallineFormIhasanXRPDpatterndisplayingatleast 

twoatleastthreeatleastfouratleastfiveatleastsixatleastsevenatleasteightatleast 

nineoratleasttenofthepeaksatangles2-thetawiththegreatestintensityintheXRPDpattern 

substantiallyasshowninFIG.lAorasprovidedinTable3.Itshouldbeunderstoodthat 

relativeintensitiescanvarydependingonanumberoffactorsincludingsamplepreparation 

mountingandtheinstrumentandanalyticalprocedureandsettingsusedtoobtainthespectrum.  

Relativepeakintensitiesandpeakassignmentscanvarywithinexperimentalerror.Insome 
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embodimentspeakassignmentslistedhereinincludingforcrystallineFormIcanvarybyabout 

-FO.6degrees,±0.4degrees,±0.2degreesor±0.1degrees2-theta.  

[0152] InsomeembodimentscrystallineFormIhasanXRPDpatterncomprisingpeaksat 

angles2-thetaof8.26±0.2,11.84±0.2,12.49±0.2,13.08±0.2,14.11±0.2,14.38±0.2,15.71±0.2, 

16.47±0.2,16.96±0.2,17.20±0.2,18.05±0.2,18.39±0.2,18.92±0.2,20.29±0.2,20.68±0.2, 

20.99±0.2,22.13±0.2,22.67±0.2,23.65±0.2,24.36±0.2,24.75±0.2,25.30±0.2,26.23±0.2, 

26.57±0.2,26.97±0.2,27.30±0.2,27.66±0.2,28.07±0.2,28.36±0.2,29.06±0.2,29.58±0.2, 

29.98±0.2,30.54±0.2,31.04±0.2,31.33±0.2,31.67±0.2,and32.70±0.2degrees.  

[0153] liiisomeembodimentsprovidedisacrystallineformofCompound10: 
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Compound10 

characterizedbyhavinganXRPDpatterncomprisingpeaksatangles2-thetaof8.26±0.2, 

16.47±0.2,24.36±0.2,and24.75±0.2degrees.InsomeembodimentstheXRPDpatternis 

furthercharacterizedbyhavingadditionalpeaksatangles2-thetaof18.92±0.2,26.57±0.2,and 

31.67±0.2degrees.InsomeembodimentstheXRPDpatternisfurthercharacterizedbyhaving 

12.49±0.2,13.08±0.2,14.11±0.2,14.38±0.2,15.71±0.2,16.96±0.2,17.20±0.2,18.05±0.2, 

18.39±0.2,20.29±0.2,20.68±0.2,20.99±0.2,22.13±0.2,22.67±0.2,23.65±0.2,25.30±0.2, 

26.23±0.2,26.97±0.2,27.30±0.2,27.66±0.2,28.07±0.2,28.36±0.2,29.06±0.2,29.58±0.2, 

29.98±0.2,30.54±0.2,31.04±0.2,31.33±0.2,and32.70±0.2degrees.Insomeembodimentsthe 
S 

crystallineformischaracterizedbyadifferentialscanningcalonmetrytracerecordedataheating 

rateof100 Cperminutewhichshowsamaximuminendothermicheatflowatatemperature 

between238 0 Cand2500 C.Insomeembodimentsthecrystallineformischaracterizedbya 

powderX-raydiffractionpatterninwhichthepeakpositionsaresubstantiallyinaccordancewith 

thepeakpositionsofthepatternshowninFIG.lA.Insomeembodimentsthecrystallineform 
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WO2022/099011 PCT/IJS2021/058260 

ischaracterizedbyadifferentialscanningcalorimetrytracesubstantiallyinaccordancewiththat 

showninFIG.lB.InsomeembodimentsthecrystallinefomiischaracterizedbyaTGAgraph 

substantiallyasshowninFIG.lB. Insomeembodimentsthecrystallineformischaracterizedas 

showingsubstantiallynoweightlossattributabletosolventlosspriortodegradationat245 0 C, 

asdeterminedbyTGA.  

FormII 

[0154] frisomeembodimentsprovidedhereiniscrystallineFormIIofCompound10.  

[0155] InsomeembodimentsFormIIhasanXRPDpatternsubstantiallyasshowninFIG.  

2A.Angles2-thetaandrelativepeakintensitiesthatmaybeobservedforFoanIIusingXRPD 

areshowninTable4.  

Table4:XRPDPeaksofFoiTnII 

Angle (0 20) Intensity (%)Angle (0 20) Intensity (%) 
8.178 2.7 25.379 36.5 
10.16 100 25.733 2.7 
12.04 10.4 25.921 2.3 

13.864 56.5 26.513 30.7 
16.596 40.9 26.915 26.1 
17.418 1.8 28.378 2.3 
18.413 20.4 28.85 15.9 
19.542 38.8 29.333 14.4 

20.437 8.8 30.327 7.9 
20.702 30.2 30.733 6.5 
21.717 3 31.632 5.2 
22.56 22.5 32.036 4.1 

24.246 12.4 32.432 6.9 
24.793 34 ______________ 

[0156] frisomeembodimentscrystallineFormIIhasanXRPDpatterndisplayingatleast 

twoatleastthreeatleastfouratleastfiveatleastsixatleastsevenatleasteightatleast 

nineoratleasttenofthepeaksatangles2-thetawiththegreatestintensityintheXRPDpattern 

substantiallyasshowninFIG.2AorasprovidedinTable4.Itshouldbeunderstoodthat 
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relativeintensitiescanvarydependingonanumberoffactorsincludingsamplepreparation 

mountingandtheinstrumentandanalyticalprocedureandsettingsusedtoobtainthespectrum.  

Relativepeakintensitiesandpeakassignmentscanvarywithinexperimentalerror.Insome 

embodimentspeakassignmentslistedhereinincludingforcrystallineFormIcanvarybyabout 

-FO.6degrees,±0.4degrees,±0.2degreesor±0.1degrees2-theta.  

[0157] InsomeembodimentscrystallineFormIIhasanXRPDpatterncomprisingpeaksat 

angles2-thetaof8.18±0.2,10.16±0.2,12.04±0.2,13.86±0.2,16.60±0.2,17.42±0.2,18.41±0.2, 

19.54±0.2,20.03±0.2,20.44±0.2,20.70±0.2,21.72±0.2,22.56±0.2,24.25±0.2,24.79±0.2, 

25.38±0.2,25.73±0.2,25.92±0.2,26.51±0.2,26.92±0.2,28.38±0.2,28.85±0.2,29.33±0.2, 

30.08±0.2,30.33±0.2,30.73±0.2,31.63±0.2,32.04±0.2,and32.43±0.2degrees.  

[0158] unsomeembodimentsprovidedisacrystallineformofCompound10: 
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Compound10 

characterizedbyhavinganXRPDpatterncomprisingpeaksatangles2-thetaof10.16±0.2 

13.86±0.2,16.60±0.2,and19.54±0.2degrees.InsomeembodimentstheXRPDpatternis 

26.51±0.2,and26.92±0.2degrees.InsomeembodimentstheXRPDpatternisfurther 

characterizedbyhavingtwoormoreadditionalpeaksatangles2-thetaselectedfromthegroup 

consistingof8.18±0.2,12.04±0.2,17.42±0.2,18.41±0.2,20.03±0.2,20.44±0.2,21.72±0.2, 

22.56±0.2,24.25±0.2,24.79±0.2,25.73±0.2,25.92±0.2,28.38±0.2,28.85±0.2,29.33±0.2, 

30.08±0.2,30.33±0.2,30.73±0.2,31.63±0.2,32.04±0.2,and32.43±0.2degrees.Insome 

embodimentsthecrystallineformischaracterizedbyadifferentialscanningcalorimetrytrace 

recordedataheatingrateof10 0 Cperminutewhichshowsnothermaleventsbeforethermal 

decompositionat180 0 C.Iiisomeembodimentsthecrystallineformischaracterizedbya 

differentialscanningcalorimetrytracerecordedataheatingrateof10 0 Cperminutewhich 
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showsnothermaleventsbeforethemialdecompositionat220 0 C.Insomeembodimentsthe 

crystallineformischaracterizedbyapowderX-raydiffractionpatterninwhichthepeak 

positionsaresubstantiallyinaccordancewiththepeakpositionsofthepatternshowninFIG.2A.  

Iiisomeembodimentsthecrystallineformischaracterizedbyadifferentialscanningcalorimetry 

tracesubstantiallyinaccordancewiththatshowninFIG.2B. Insomeembodimentsthe 

crystallineformischaracterizedbyaTGAgraphsubstantiallyasshowninFIG.2B. Income 

embodimentsthecrystallineformischaracterizedasshowingsubstantiallynoweightloss 

attributabletosolventlossbetween25 0 Cand1500 Cpriortodegradationat245 0 Cas 

determinedbyTGA.  

Compositions 

[0159] Alsoprovidedarecompositionssuchaspharmaceuticalcompositionsthatincludea 

compounddisclosedand/ordescribedhereinandoneormoreadditionalmedicinalagents, 

pharmaceuticalagentsadjuvantscarriersexcipientsandthelike.Suitablemedicinaland 

pharmaceuticalagentsincludethosedescribedherein.Insomeembodimentsthepharmaceutical 

compositionincludesapharmaceuticallyacceptableexcipientoradjuvantandatleastone 

chemicalentityasdescribedherein.Examplesofpharmaceuticallyacceptableexcipientsinclude 

butarenotlimitedtomannitollactosestarchmagnesiumstearatesodiumsaccharinetalcum 

cellulosesodiumcrosscarmelloseglucosegelatinsucroseandmagnesiumcarbonate. In 

someembodimentsprovidedarecompositionssuchaspharmaceuticalcompositionsthat 

[0160] liiisomeembodimentsprovidedisapharmaceuticallyacceptablecomposition 

comprisingacompoundofformula(I),(II),(III),(IV),(V),(I-A),(I-Al),(I-A2),(I-A3),(I-A4), 

(I-A5),(I-B),(1-Bi),(I-B2),(I-B3),(I-B4),(I-B5),(I-B6),(I-B7),(I-BS),(I-C),or(I-D),ora 

compoundofTable2orastereoisomerortautomerthereoforapharmaceuticallyacceptable 

saltofanyoftheforegoing.Insomeaspectsacompositionmaycontainasynthetic 

intermediatethatmaybeusedinthepreparationofacompounddescribedherein.The 

compositionsdescribedhereinmaycontainanyothersuitableactiveorinactiveagents.  

[0161] AlsoprovidedhereinarecompositionscontainingcrystallineformsofCompound10 

describedhereinsuchasFormIofCompound10,FormIIofCompound10oramixture 
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containoneormorecompoundsdescribedhereinorapharmaceuticallyacceptablesaltthereof
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thereofInsomeembodimentsthecompositioncontainsFomuiI.Insomeembodimentsthe 

compositioncontainsFormILInsomeembodimentthecompositionfurthercomprisesa 

pharmaceuticallyacceptablecarrier.  

[0162] liiisomeembodimentsprovidedisacompositioncontainingFomiIofCompound10.  

unsomeembodimentsthecompositionissubstantiallyfreeofcrystallineFormIIofCompound 

10.Insomeembodimentsthecompositionissubstantiallyfreeofamorphousornon-crystalline 

foamofCompound10.Insomeembodimentsthecompositionissubstantiallyfreeofsaltsof 

Compound10.  

[0163] liiisomeembodimentsofthecompositioncontainingFomiIofCompound10,atleast 

about0.1%,atleastabout0.3%,atleastabout0.5%,atleastabout0.8%,atleastabout1.0%,at 

leastabout5.0%,atleastabout10%,atleastabout20%,atleastabout30%,atleastabout40%, 

atleastabout50%,atleastabout60%,atleastabout70%,atleastabout80%,atleastabout 

85%,atleastabout90%,atleastabout95%,atleastabout96%,atleastabout97%,atleast 

about98%,atleastabout99%oratleastabout99.9%byweightofthetotalcompositionis 

FormI.InsomeembodimentsofthecompositioncontainingFormIofCompound10atleast 

about0.1%,atleastabout0.3%,atleastabout0.5%,atleastabout0.8%,atleastabout1.0%,at 

leastabout5.0%,atleastabout10%,atleastabout20%,atleastabout30%,atleastabout40%, 

atleastabout50%,atleastabout60%,atleastabout70%,atleastabout80%,atleastabout 

85%,atleastabout90%,atleastabout95%,atleastabout96%,atleastabout97%,atleast 

FormI.  

[0164] liiisomeembodimentsprovidedisacompositioncontainingFomiIIofCompound 

10.frisomeembodimentsthecompositionissubstantiallyfreeofcrystallineFormIof 

Compound10.unsomeembodimentsthecompositionissubstantiallyfreeofamorphousornon

crystallineformofCompound10.Insomeembodimentsthecompositionissubstantiallyfreeof 

saltsofCompound10.  

[0165] frisomeembodimentsofthecompositioncontainingFoamIIofCompound10,at 

leastabout0.1%,atleastabout0.3%,atleastabout0.5%,atleastabout0.8%,atleastabout 
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1.0%,atleastabout5.0%,atleastabout10%,atleastabout20%,atleastabout30%,atleast 

about40%,atleastabout50%,atleastabout60%atleastabout70%,atleastabout80%,at 

leastabout85%,atleastabout90%,atleastabout95%,atleastabout96%,atleastabout97%, 

atleastabout98%atleastabout99%oratleastabout99.9%byweightofthetotalcomposition 

isFomiiII.InsomeembodimentsofthecompositioncontainingFormIIofCompound10,at 

leastabout0.1%,atleastabout0.3%,atleastabout0.5%,atleastabout0.8%,atleastabout 

1.0%,atleastabout5.0%,atleastabout10%,atleastabout20%,atleastabout30%,atleast 

about40%,atleastabout50%,atleastabout60%atleastabout70%,atleastabout80%,at 

leastabout85%,atleastabout90%,atleastabout95%,atleastabout96%,atleastabout97%, 

atleastabout98%atleastabout99%oratleastabout99.9%byweightofCompound10exists 

inFormII.  

[0166] liiisomeembodimentsprovidedisacompositioncontainingFomiIandFormIIof 

Compound10.liiisomeembodimentsFormIandFormIIarepresentinaweightratioof99to 

1,9Oto1O,80to20,70to30,60to40,50to50,40to60,30to70,20to80,lOto9Oorlto 

99.frisomeembodimentstheweightratioofFormItoFormIIisbetween90to10and99to1.  

lhsomeembodimentsofacompositioncontainingFormIandFormIIatleastabout0.1%, at 

leastabout0.3%,atleastabout0.5%,atleastabout0.8%,atleastabout1.0%,atleastabout 

5.0%,atleastabout10%,atleastabout20%,atleastabout30%atleastabout40%,atleast 

about50%,atleastabout60%,atleastabout70%atleastabout80%,atleastabout85%,at 

atleastabout99%oratleastabout99.9%byweightofthetotalcompositionisFormI.Insome 

embodimentsofacompositioncontainingFormIandFormIIatleastabout0.1%, atleastabout 

0.3%,atleastabout0.5%,atleastabout0.8%,atleastabout1.0%,atleastabout5.0%,atleast 

about10%,atleastabout20%,atleastabout30%atleastabout40%,atleastabout50%,at 

leastabout60%,atleastabout70%,atleastabout80%,atleastabout85%,atleastabout90%, 

atleastabout95%,atleastabout96%,atleastabout97%,atleastabout98%,atleastabout 

99%oratleastabout99.9%byweightofCompound10existsinFormI.Insomeembodiments 

ofacompositioncontainingFormIandFormIIatleastabout0.1%,atleastabout0.3%atleast 

about0.5%,atleastabout0.8%,atleastabout1.0%,atleastabout5.0%,atleastabout10%,at 
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leastabout90%,atleastabout95%,atleastabout96%,atleastabout97%,atleastabout98%,
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leastabout20%,atleastabout30%,atleastabout40%,atleastabout50%,atleastabout60%, 

atleastabout70%,atleastabout80%,atleastabout85%,atleastabout90%,atleastabout 

95%,atleastabout96%,atleastabout97%,atleastabout98%,atleastabout99%,oratleast 

about99.9%byweightofthetotalcompositionisFomiII.Insomeembodimentsofa 

compositioncontainingFormIandFormIIatleastabout0.1%atleastabout0.3%,atleast 

about0.5%,atleastabout0.8%,atleastabout1.0%,atleastabout5.0%,atleastabout10%,at 

leastabout20%,atleastabout30%,atleastabout40%,atleastabout50%,atleastabout60%, 

atleastabout70%,atleastabout80%,atleastabout85%,atleastabout90%,atleastabout 

95%,atleastabout96%,atleastabout97%,atleastabout98%,atleastabout99%,oratleast 

about99.9%byweightofCompound10existsinFormII.  

[0167] Insomeembodimentsprovidedisatabletorcapsulecontainingoneormoreofthe 

crystallineformsdescribedherein(e.g., FormIIIoramixturethereoflandoneormore 

pharmaceuticallyacceptablecarriers.Insomeembodimentsprovidedisatabletorcapsule 

containingsubstantiallypurecrystallineFomiIofCompound10,andoneormore 

pharmaceuticallyacceptablecarriers.Insomeembodimentsprovidedisatabletorcapsule 

containingsubstantiallypurecrystallineFormIIofCompound10,andoneormore 

pharmaceuticallyacceptablecarriers.  

[0168] Anyofthecompositionsdescribedhereinmaybesterileorcontaincomponentsthat 

aresterile.Sterilizationcanbeachievedbymethodsknownintheart.Anyofthecompositions 

[0169] Alsoprovidedarepackagedpharmaceuticalcompositionscomprisinga 

pharmaceuticalcompositionasdescribedhereinandinstructionsforusingthecompositionto 
S 

treatapatientsufferingfromadiseaseorconditiondescribedherein.  

MethodsofPreparation 

FormI 

[0170] InsomeembodimentsprovidedisamethodofpreparingcrystallineFormIof 

Compound10.  
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describedhereinmaycontainoneormorecompoundsorconjugatesthataresubstantiallypure.
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Compound10; 

whereinthemethod 9 

(a)reacting(S)-3-((S)-sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4

e][1,4]diazepin-2-onewithpotassiumcyanateinthepresenceofafirstacidtoformCompound 

10;and 

(b)isolatingthecrystallineformofCompound10.  

InsomeembodimentsthestepofisolatingthecrystallineformofCompound10 S 

(b-1)dissolvingCompound10inaceticacidtoformahomogeneoussolutiow 

(b-2)addingthehomogeneoussolutiontowatertofomiaheterogeneous , (b-3) 

filteringtheheterogeneoussolutiontoobtainasolidand 

(b-4)dryingthesolidunderreducedpressuretoobtaincrystallineFormIofCompound 

103 

[0171] Insomeembodimentsstep(a)isconductedinthepresenceofmethyltert-butylether.  

Insomeembodimentsthefirstacidisaceticacid.Iiisomeembodimentsthemethodfurther 
S S 

comprisesreactingmethyl((3-amino-5-fluoropyridin-4-yl)methyl)-L-isoleucinatewithafirst 

2-one.Insomeembodimentsthefirstbaseissodiumbis(trimethylsilyl)amide.liiisome 

embodimentsthemethodfurthercomprisesreacting3-amino-5-fluoroisonicotinaldehydeora 

saltthereofwithmethylL-isoleucineinthepresenceofareducingagenttoformthemethyl((3
S 

amino-5-fluoropyridin-4-yl)methyl)-L-isoleucinate.Insomeembodimentsthereducingagentis 

sodiumtriacetoxyborohydride.Insomeembodimentsthe3-amino-5-fluoroisonicotinaldehyde 

orsaltthereofis3-amino-5-fluoroisonicotinaldehydehydrochloride.Insomeembodimentsthe 

methodfurthercomprisesreactingtert-butyl(5-fluoro-4-formylpyridin-3-yl)carbamatewitha 

secondacidtoformthe3-amino-5-fluoroisonicotinaldehydehydrochlorideorsaltthereof.In 

someembodimentsthesecondacidishydrochloricacid.hisomeembodimentsthemethod 
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basetoformthe(S)-3-((S)-sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-
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furthercomprisesreactingtert-butyl(5-fluoropyridin-3- yl)carbamatewithdimethylformamidein 

thepresenceofasecondbasetoformthetert-butyl(5-fluoro-4-formylpyridin-3-yl)carbamate.  

lhsomeembodimentsthesecondbaseisn-butyllithium.Insomeembodimentsthemethod 

furthercomprisesreacting5-fluoropyridin-3-aminewithdi-tert-butylcarbonateinthepresence 

ofacatalysttoformthetert-butyl(5-fluoropyridin-3-yl)carbamate.Insomeembodimentsthe 

catalystisdimethylaminopyridine.ItisunderstoodthatFormImayalsobepreparedusinga 

suitablemethodasdescribedinExample59below.  

FormII 

[0172] InsomeembodimentsprovidedisamethodofpreparingcrystallineFormIIof 

Compound10comprising:(1)formingamixtureofcrystallineFormIofCompound10anda 

solvent(2)removingthesolventtofoananamorphousfomiofCompound10,and(3)heating 

theamorphousformofCompound10toafirstelevatedtemperaturetoformthecrystallineForm 

IIofCompound10.Insomeembodimentsthesolventcomprisesamixtureoftetrahydrofuran 

andwater.Insomeembodimentsthemixtureoftetrahydrofuranandwaterhasa10:3to5:3 

volume:volumeratio.Insomeembodimentsthemixtureoftetrahydrofuranandwaterhasa7:3 

volume:volumeratio.Insomeembodimentsstep(1)comprisesheatingthemixturetoasecond 

elevatedtemperaturesuchasabout80 0 Cabout750 Cabout700 Cabout650 Cabout600 C, 

about550 Cabout500 Cabout450 Cabout400 Corabout35 0 C.Insomeembodimentsstep 

comprisesheatingthemixturetoabout50 0 C.hisomeembodimentsthemixtureofstep(1)is 

stirredbeforestep(2)isperformed.Insomeembodimentsthemixtureofstep(1)isstirredfor 

between10minutesand6hours.Insomeembodimentsthemixtureofstep(1)isstirredfor 

about10minutesabout20minutesabout30minutesabout40minutesabout50minutes, 

about1hourabout2hoursabout3hoursabout4hoursabout5hoursorabout6hours.In 

someembodimentsthemixtureofstep(1)isstirredforabout10minutes. lbsome 

embodimentsstep(1)comprisesheatingtheamorphousformofCompound10toabout120 0 C.  

lhsomeembodimentsstep(1)comprisesheatingtheamorphousformofCompound10to 

between100and140 0 C.  
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(1)comprisesheatingthemixturetobetween40and60 0 C.Insomeembodimentsstep(1)
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MethodsofUse 

[0173] Compounds, crystallineformsandcompositionsdetailedhereinsuchasa 

pharmaceuticalcompositioncomprisingacompoundofanyformulaprovidedhereinora 

pharmaceuticallyacceptablesaltthereofandapharmaceuticallyacceptablecarrierorexcipient 
S 

maybeusedinmethodsofadministrationandtreatmentasprovidedherein.  

[0174] Furthertheinventionrelatestoapharmaceuticalcompositioncomprisinga 

compoundofformula(I),suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(I

A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I

C),or(J-D),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofany 

oftheforegoingorastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltof 

anyoftheforegoingandapharmaceuticallyacceptableexcipient.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10inthefomiofcrystallineFomiI.Insomeembodimentsthecompoundis 

compound10inthefomiiofcrystallineFomiiII.Furthermoretheinventionrelatestoa 

pharmaceuticalcompositionforpreventingortreatingadiseaseorconditionresponsiveto 

modulationofthecontractilityoftheskeletalsarcomereforexamplemodulationofthetroponin 

complexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletalmyosinactin 

tropomyosintroponinCtroponinIandtroponinTandfragmentsandisoformsthereofina 

(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(I

B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoing.Insomeembodimentsthecompound 

isacrystallineform.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundiscompound 

10intheformofcrystallineFormI.Insomeembodimentsthecompoundiscompound10in 

theformofcrystallineFormII.Furthermoretheinventionrelatestoanagentforpreventingor 

treatingadiseaseorconditionresponsivetomodulationofthecontractilityoftheskeletal 

sarcomereinasubjectforexamplemodulationofthetroponincomplexofthefastskeletal 
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subjectcomprisingacompoundoftheformula(I),suchasacompoundofformula(II),(III),
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musclesarcomerethroughoneormoreoffastskeletalmyosin, actintropomyosintroponinC, 

troponinIandtroponinTandfragmentsandisoformsthereofcomprisingacompoundofthe 

formula(I),suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I-A1),(J-A2),(J-A3),(I

A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),or 

astereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing.  

lhsomeembodimentsthecompoundisacrystallineform.Insomeembodimentsthe 

compoundiscompound10intheformofcrystallineFormIand/orcrystallineFomciII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0175] Furthermoretheinventionrelatestoapharmaceuticalcompositionfortreatinga 

diseaseorconditionresponsivetomodulationofthecontractilityoftheskeletalsarcomerefor 

examplemodulationofthetroponincomplexofthefastskeletalmusclesarcomerethroughone 

ormoreoffastskeletalmyosin, actintropomyosintroponinCtroponinIandtroponinTand 

fragmentsandisoformsthereofinasubjectcomprisingacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing.Insome 

embodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10inthefomiofcrystallineFomiIand/orcrystallineFomiII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.Furthermore 

theinventionrelatestoanagentfortreatingadiseaseorconditionresponsivetomodulationof 

thecontractilityoftheskeletalsarcomereinasubjectforexamplemodulationofthetroponin 

complexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletalmyosinactin 

tropomyosintroponinCtroponinIandtroponinTandfragmentsandisoformsthereof, 

comprisingacompoundoftheformula(I),suchasacompoundofformula(II),(III),(IV),(V), 

(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6), 

(J-B7),(J-BS),(I-C),or(J-D),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoing.Insomeembodimentsthecompoundisacrystalline 
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embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome
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fomi.Insomeembodimentsthecompoundiscompound10inthefomiofcrystallineFormI 

and/orcrystallineFomiII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0176] Moreovertheinventionrelatestouseofacompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionforpreventingortreatingadiseaseorcondition 

responsivetomodulationofthecontractilityoftheskeletalsarcomereforexamplemodulation 

ofthetroponincomplexofthefastskeletalmusclesarcomerethroughoneormoreoffast 

skeletalmyosin, actintropomyosintroponinCtroponinIandtroponinTandfragmentsand 

isoformsthereofinasubject.Insomeembodimentsthecompoundisacrystallineform.In 

someembodimentsthecompoundiscompound10inthefomiofcrystallineFormIand/or 

crystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0177] Moreovertheinventionrelatestouseofacompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionfortreatingadiseaseorconditionresponsiveto 

modulationofthecontractilityoftheskeletalsarcomereinasubjectforexamplemodulationof 

thetroponincomplexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletal 

myosinactintropomyosintroponinCtroponinIandtroponinTandfragmentsandisofomis 

thereofInsomeembodimentsthecompoundisacrystallineform.Insomeembodimentsthe 

compoundiscompound10intheformofcrystallineFomiIand/orcrystallineFomciII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  
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[0178] Inoneaspectprovidedhereinistheuseofthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforpreventingortreatingadiseaseorconditionresponsivetomodulation 

ofthecontractilityoftheskeletalsarcomereinasubjectforexamplemodulationofthetroponin 

complexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletalmyosinactin 

tropomyosintroponinCtroponinIandtroponinTandfragmentsandisoformsthereof.In 

someembodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0179] liiioneaspectprovidedhereinistheuseofthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereoffortreatingadiseaseorconditionresponsivetomodulationofthe 

contractilityoftheskeletalsarcomereinasubjectforexamplemodulationofthetroponin 

complexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletalmyosinactin 

someembodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0180] frioneaspectprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseinpreventingortreatingadiseaseorconditionresponsiveto 
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modulationofthecontractilityoftheskeletalsarcomereinasubjectforexamplemodulationof 

thetroponincomplexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletal 

myosinactintropomyosintroponinCtroponinIandtroponinTandfragmentsandisoforms 

thereofInsomeembodimentsthecompoundisacrystallineform.Insomeembodimentsthe 

compoundiscompound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0181] liiioneaspectprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseintreatingadiseaseorconditionresponsivetomodulationofthe 

contractilityoftheskeletalsarcomereinasubjectforexamplemodulationofthetroponin 

complexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletalmyosinactin 

tropomyosintroponinCtroponinIandtroponinTandfragmentsandisoformsthereof.In 

someembodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

conditionresponsivetomodulationofthecontractilityoftheskeletalsarcomereinasubjectfor 

examplemodulationofthetroponincomplexofthefastskeletalmusclesarcomerethroughone 

ormoreoffastskeletalmyosin, actintropomyosintroponinCtroponinIandtroponinTand 

fragmentsandisoformsthereofcomprisingadministeringtothesubjectaneffectiveamountof 

thecompoundoftheformula(I),suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I

Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(I

B8),(I-C),or(J-D),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesalt 

ofanyoftheforegoing.Insomeembodimentsthecompoundisacrystallineform.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormIand/orcrystalline 
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FomuiII.Insomeembodimentsthecompoundiscompound10intheformofcrystallineFormI.  

lhsomeembodimentsthecompoundiscompound10intheformofcrystallineFormII.  

Furtherthe"subject"isahumanoranon-humananimalinneedofthepreventionortreatment 

andinoneembodimentahumaninneedofthepreventionortreatment.  

[0183] liiioneaspectprovidedhereinisamethodfortreatingadiseaseorcondition 

responsivetomodulationofthecontractilityoftheskeletalsarcomereinasubjectforexample 

modulationofthetroponincomplexofthefastskeletalmusclesarcomerethroughoneormoreof 

fastskeletalmyosinactintropomyosintroponinCtroponinIandtroponinTandfragments 

andisofomuisthereofcomprisingadministeringtothesubjectaneffectiveamountofthe 

compoundoftheformula(I),suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al), 

(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8), 

(I-C),or(J-D),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltof 

anyoftheforegoing.Insomeembodimentsthecompoundisacrystallineform.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormIand/orcrystalline 

FoiTnII.Insomeembodimentsthecompoundiscompound10intheformofcrystallineFormI.  

unsomeembodimentsthecompoundiscompound10intheformofcrystallineFormII.  

Furtherthe"subject"isahumanoranon-humananimalinneedofthepreventionortreatment 

andinoneembodimentahumaninneedofthepreventionortreatment.  

[0184] unoneaspectprovidedhereinisthecompoundofthefomuiula(I),suchasa 

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseinmedicaltherapy.Insomeembodimentsthecompoundisa 

crystallineform.Insomeembodimentsthecompoundiscompound10intheformofcrystalline 

FormIand/orcrystallineFormII.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.Suchmedicaltherapymayberelatingtoadiseaseorconditionresponsiveto 

modulationofthecontractilityoftheskeletalsarcomereforexamplemodulationofthetroponin 
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complexofthefastskeletalmusclesarcomerethroughoneormoreoffastskeletalmyosinactin 

tropomyosintroponinCtroponinIandtroponinTandfragmentsandisoformsthereof.  

[0185] Inoneaspectacompoundofformula(I),suchasacompoundofformula(II),(III), 

(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(I

B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingmodulatesthecontractilityofthe 

skeletalsarcomere.Insomeembodimentsthecompoundisacrystallineform.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormIand/orcrystalline 

FomuiII.Insomeembodimentsthecompoundiscompound10intheformofcrystallineFormI.  

lbsomeembodimentsthecompoundiscompound10intheformofcrystallineFoanII.  

Specificallythecompoundsmodulatethetroponincomplexofthefastskeletalmuscle 

sarcomerethroughoneormoreoffastskeletalmyosin, actintropomyosintroponinCtroponin 

IandtroponinTandfragmentsandisoformsthereof.Asusedinthiscontext"modulate" 

meanseitherincreasingordecreasingactivity.Insomeinstancesacompoundofformula(I), 

suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5), 

(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),ora 

stereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing, 

potentiates(i.e.,increasesactivity)ofoneormoreoffastskeletalmyosinactintropomyosin 

troponinCtroponinIandtroponinTandfragmentsandisoformsthereof.Insome 

compound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0186] Inanotheraspectprovidedhereinisacompoundofformula(I),suchasacompound 

offormula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2), 

(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomer 

thereoforapharmaceuticallyacceptablesaltofanyoftheforegoinginhibits(i.e.,decreases 

activity)ofoneormoreoffastskeletalmyosinactintropomyosintroponinCtroponinIand 

troponinTandfragmentsandisoformsthereofAsusedinthiscontext"activationofthefast 
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embodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis
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skeletalmusclefibersuchasmyofibril"meanstoamplifytheresponseoffastskeletalmuscle 

fiber(suchasmyofibril)tostimu1ation/Ca 2 ~ .liiisomeembodimentsthecompoundisa 

crystallineform.Insomeembodimentsthecompoundiscompound10intheformofcrystalline 

FomuiIand/orcrystallineFomiII.Insomeembodimentsthecompoundiscompound10inthe 

foanofcrystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0187] liiisomeaspectsprovidedhereinisamethodofpreventingortreating:frailty 

associatedwitholdage(termedsarcopenia)~cachexiasyndromesassociatedwithdiseasessuch 

ascancerheartfailurechronicobstructivepulmonarydisease(COPD),renaldiseaseand 

chronickidneydisease/dialysisdiseasesanddisordersofthecentralnervoussystem(CNS); 

neuromusculardiseasessuchasamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy 

(SMA),andmyastheniagravisperipheralneuropathiesCharcot-Marie-Toothdisease 

Parkinsonsdiseasestrokespinalcordinjuryandmotorunitsdisordersmuscularmyopathies 

includingbodymyositismyopathymusculardystrophies(limbgirdlefacioscapulohumeral, 

oculopharyngeal), steroidmyopathy, andmitochondrialmyopathiesrehabilitation-related 

deficits:recoveryfromsurgery(e.g.,post-surgicalmuscleweakness),prolongedbedrest, 

immobilization/disuseatrophypost-hipfracturerecoveryJCUneuromyopathyposttrauma 

strokerehabilitatiowPeripheralVascularDisease(PVD)orPeripheralArterialDisease(PAD) 

(e.g.,claudication),metabolicsyndromechronicfatiguesyndromeobesityandfrailtydueto 

chronicfatiguesyndromemetabolicsyndromemetabolic/isehemicdisordersorclaudication 

obesity~dysfunctionsofpelvicfloorandurethral/analsphinctermuscles(e.g.,urinary 

incontinencesuchasstressurinaryincontinence(SUJ)andmixedurinaryincontinence(MUJ), 

andfecalincontinence)~post-spinalcordinjury(SCI)muscledysfunction~ventilator-induced 

muscleweaknessorspinocerebralataxiasordemyelinatingdiseasesincludingmultiple 

sclerosispost-poliosyndromeoranycombinationoftheforegoinginasubjectcomprising 

administeringtothesubjectaneffectiveamountofacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 
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tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingoraneffective 

amountofapharmaceuticalcompositioncomprisingacompoundoffomiula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing.Insome 

embodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciIand/orcrystallineFomiII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0188] liiisomeaspectsprovidedhereinisamethodoftreating:frailtyassociatedwithold 

age(termedsarcopenia)~cachexiasyndromesassociatedwithdiseasessuchascancerheart 

failurechronicobstructivepulmonarydisease(COPD),renaldiseaseandchronickidney 

disease/dialysis~diseasesanddisordersofthecentralnervoussystem(CNS)~neuromuscular 

diseasessuchasamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA),and 
S 

myastheniagravisperipheralneuropathiesCharcot-Marie-ToothdiseaseParkinsonsdisease 

strokespinalcordinjuryandmotorunitsdisordersmuscularmyopathiesincludingbody 

myositismyopathymusculardystrophies(limbgirdlefacioscapulohumeraloculopharyngeal), 

steroidmyopathy, andmitochondrialmyopathiesrehabilitation-relateddeficits:recoveryfrom 

surgery(e.g.,post-surgicalmuscleweakness),prolongedbedrestimmobilization/disuse 

PeripheralVascularDisease(PVD)orPeripheralArterialDisease(PAD)(e.g.,claudication), 

metabolicsyndromechronicfatiguesyndromeobesityandfrailtyduetoaging~post-anesthesia 

recoveryorreversalofneuromuscularblockadeobstructivesleepapne&chronicfatigue 

syndromemetabolicsyndromemetabolic/ischemicdisordersorclaudicatiowobesity~ 

dysfunctionsofpelvicfloorandurethral/analsphinctermuscles(e.g.,urinaryincontinencesuch 
S 

asstressunnaryincontinence(SUJ)andmixedurinaryincontinence(MUJ),andfecal 
S 

incontinence)~post-spinalcordinjury(SCI)muscledysfunctiomventilator-inducedmuscle 

weaknesworspinocerebralataxiasordemyelinatingdiseasesincludingmultiplesclerosispost

poliosyndromeoranycombinationoftheforegoinginasubjectcomprisingadministeringto 
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thesubjectaneffectiveamountofacompoundoffomiula(I),suchasacompoundofformula 

(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(I

B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingoraneffectiveamountofa 

pharmaceuticalcompositioncomprisingacompoundofformula(I),suchasacompoundof 

formula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(I

B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomerortautomerthereof 

orapharmaceuticallyacceptablesaltofanyoftheforegoing.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormI.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciII.  

[0189] liiisomeaspectsprovidedhereinisamethodforpreventingortreatingadiseaseor 

conditionselectedfromthegroupconsistingofperipheralvasculardiseaseperipheralarterial 

diseaserehabilitation-relateddeficitsmetabolicsyndromeobesityv S muscle 

weaknesschronicfatiguesyndromeneuromusculardisordersconditionsofmusclewasting, 

muscularmyopathiesmuscleatrophyandfatigueandfrailtyinasubjectcomprising 

administeringtothesubjectaneffectiveamountofacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingora 

pharmaceuticalcompositioncomprisingacompoundoffomuiula(I),suchasacompoundof 

formula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(I

B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereof 

orapharmaceuticallyacceptablesaltofanyoftheforegoing.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciI.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormII.  
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[0190] Insomeaspectsprovidedhereinisamethodfortreatingadiseaseorcondition 

selectedfromthegroupconsistingofperipheralvasculardiseaseperipheralarterialdisease 
ventilator-inducedmuscleweakness 

rehabilitation-relateddeficitsmetabolicsyndromeobesity, S 

chronicfatiguesyndromeneuromusculardisordersconditionsofmusclewastingmuscular 
S 

myopathiesmuscleatrophyandfatigueandfrailtyinasubjectcomprisingadministenngtothe 

subjectaneffectiveamountofacompoundofformula(I),suchasacompoundofformula(II), 

(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4), 

(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereofora 

pharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceuticalcomposition 

comprisingacompoundofformula(I),suchasacompoundofformula(II),(III),(IV),(V),(I

A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(I

B7),(J-BS),(I-C),or(J-D),orastereoisomerortautomerthereoforapharmaceutically 

acceptablesaltofanyoftheforegoing.Insomeembodimentsthecompoundisacrystalline 

form.Insomeembodimentsthecompoundiscompound10intheformofcrystallineFormI 

and/orcrystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0191] Insomeaspectsprovidedhereinisamethodforpreventingortreatingadiseaseor 

conditionselectedfromthegroupconsistingofamyotrophiclateralsclerosis(ALS),spinal 

administeringtothesubjectaneffectiveamountofacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(I-A2),(I-A3),(I-A4),(I-A5),(I-B),(I

Bi),(I-B2),(I-B3),(I-B4),(I-B5),(I-B6),(I-B7),(I-B8),(I-C),or(I-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingora 

pharmaceuticalcompositioncomprisingacompoundofformula(I),suchasacompoundof 

formula(II),(III),(IV),(V),(I-A),(I-Al),(I-A2),(I-A3),(I-A4),(I-A5),(I-B),(1-Bi),(I-B2),(I

B3),(I-B4),(I-B5),(I-B6),(I-B7),(I-B8),(I-C),or(I-D),orastereoisomerortautomerthereof 

orapharmaceuticallyacceptablesaltofanyoftheforegoing.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 
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formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciI.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormII.  

[0192] liiisomeaspectsprovidedhereinisamethodfortreatingadiseaseorcondition 

selectedfromthegroupconsistingofamyotrophiclateralsclerosis(ALS),spinalmuscular 

atrophy(SMA),myastheniagravisandmuscularmyopathiesinasubjectcomprising 

administeringtothesubjectaneffectiveamountofacompoundofformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingora 

pharmaceuticalcompositioncomprisingacompoundoffomuiula(I),suchasacompoundof 

formula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(I

B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomerortautomerthereof 

orapharmaceuticallyacceptablesaltofanyoftheforegoing.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciI.Insomeembodimentsthecompoundis 

compound10inthefomiiofcrystallineFomiiII.  

[0193] Insomeaspectsprovidedhereinisamethodforpreventingortreatingadiseaseor 

incontinence(Mill), fecalincontinencefrailty, sarcopeniachronicobstructivepulmonary 

disease(COPD),cachexiasyndromemusclewastingcausedbyheartfailurecancerorchronic 

kidneydisease/dialysispost-spinalcordinjury(SCI)muscledysfunctionandpost-stroke 

muscledysfunctioninasubjectcomprisingadministeringtothesubjectaneffectiveamountof 

acompoundofformula(I),suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(I

A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I

C),or(J-D),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofany 

oftheforegoingorapharmaceuticalcompositioncomprisingacompoundofformula(I),such 

asacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 
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(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing.Insome 

embodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciIand/orcrystallineFomuiII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0194] liiisomeaspectsprovidedhereinisamethodfortreatingadiseaseorcondition 

selectedfromthegroupconsistingofstressurinaryincontinence(Sill),mixedurinary 

incontinence(Mill), fecalincontinencefrailty, sarcopeniachronicobstructivepulmonary 

disease(COPD),cachexiasyndromemusclewastingcausedbyheartfailurecancerorchronic 

kidneydisease/dialysispost-spinalcordinjury(SCI)muscledysfunctionandpost-stroke 

muscledysfunctioninasubjectcomprisingadministeringtothesubjectaneffectiveamountof 

acompoundofformula(I),suchasacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(I

A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I

C),or(J-D),orastereoisomerortautomerthereoforapharmaceuticallyacceptablesaltofany 

oftheforegoingorapharmaceuticalcompositioncomprisingacompoundofformula(I),such 

asacompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoing.Insome 

compound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0195] Insomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionforpreventingortreating:frailtyassociatedwith 

oldage(termedsarcopenia)~cachexiasyndromesassociatedwithdiseasessuchascancerheart 
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failurechronicobstructivepulmonarydisease(COPD),renaldiseaseandchronickidney 

disease/dialysis;diseasesanddisordersofthecentralnervoussystem(CNS);neuromuscular 

diseasessuchasamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA),and 
e 

myastheniagravisperipheralneuropathiesCharcot-Marie-ToothdiseaseParkinsonsdisease 

strokespinalcordinjuryandmotorunitsdisordersmuscularmyopathiesincludingbody 

myositismyopathymusculardystrophies(limbgirdlefacioscapulohumeraloculopharyngeal), 

steroidmyopathy, andmitochondrialmyopathiesrehabilitation-relateddeficits:recoveryfrom 

surgery(e.g.,post-surgicalmuscleweakness),prolongedbedrestimmobilization/disuse 

atrophypost-hipfracturerecoveryJCUneuromyopathyposttraumastrokerehabilitatiow 

PeripheralVascularDisease(PVD)orPeripheralArterialDisease(PAD)(e.g.,claudication), 

metabolicsyndromechronicfatiguesyndromeobesityandfrailtyduetoaging~post-anesthesia 

recoveryorreversalofneuromuscularblockadeobstructivesleepapne&chronicfatigue 

syndromemetabolicsyndromemetabolic/ischemicdisordersorclaudicatiowobesity; 

dysfunctionsofpelvicfloorandurethral/analsphinctermuscles(e.g.,urinaryincontinencesuch 
S 

asstressunnaryincontinence(Sill)andmixedurinaryincontinence(Mill),andfecal 
S 

incontinence);post-spinalcordinjury(SCI)muscledysfunction;ventilator-inducedmuscle 

weaknesworspinocerebralataxiasordemyelinatingdiseasesincludingmultiplesclerosispost

poliosyndromeoranycombinationoftheforegoinginasubject.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10intheformofcrystallineFormII.  

[0196] liiisomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionfortreating:frailtyassociatedwitholdage(termed 

sarcopenia);cachexiasyndromesassociatedwithdiseasessuchascancerheartfailurechronic 

obstructivepulmonarydisease(COPD),renaldiseaseandchronickidneydisease/dialysis; 
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diseasesanddisordersofthecentralnervoussystem(CNS)~neuromusculardiseasessuchas 

amyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA),andmyastheniagravis 
S 

peripheralneuropathiesCharcot-Marie-ToothdiseaseParkinsonsdiseasestrokespinalcord 

injuryandmotorunitsdisordersmuscularmyopathiesincludingbodymyositismyopathy, 

musculardystrophies(limbgirdlefacioscapulohumeraloculopharyngeal),steroidmyopathy, 

andmitochondrialmyopathiesrehabilitation-relateddeficits:recoveryfromsurgery(e.g.,post

surgicalmuscleweakness),prolongedbedrestimmobilization/disuseatrophypost-hipfracture 

recoveryJCUneuromyopathyposttraumastrokerehabilitatiowPeripheralVascularDisease 

(PVD)orPeripheralArterialDisease(PAD)(e.g.,claudication),metabolicsyndromechronic 

fatiguesyndromeobesityandfrailtyduetoaging;post-anesthesiarecoveryorreversalof 

neuromuscularblockadeobstructivesleepapnea~chronicfatiguesyndromemetabolic 

syndromemetabolic/ischemicdisordersorclaudicatiowobesity~dysfunctionsofpelvicfloor 

andurethral/analsphinctermuscles(e.g.,urinaryincontinencesuchasstressurinary 

incontinence(Sill)andmixedurinaryincontinence(Mill),andfecalincontinence)~post-spinal 

cordinjury(SCI)muscledysfunction; ventilator-inducedmuscleweaknessorspinocerebral 

ataxiasordemyelinatingdiseasesincludingmultiplesclerosispost-poliosyndromeorany 

combinationoftheforegoinginasubject.Insomeembodimentsthecompoundisacrystalline 

fomi.Insomeembodimentsthecompoundiscompound10inthefomiofcrystallineFormI 

and/orcrystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10inthefomciof 

[0197] Insomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(I-B2),(I-B3),(I-B4),(I-BS),(I-B6),(I-B7),(I-B8),(I-C),or(I-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionforpreventingortreatingadiseaseorcondition 

selectedfromthegroupconsistingofperipheralvasculardiseaseperipheralarterialdisease 
ventilator-inducedmuscleweakness 

rehabilitation-relateddeficitsmetabolicsyndromeobesity, S 

chronicfatiguesyndromeneuromusculardisordersconditionsofmusclewastingmuscular 
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myopathiesmuscleatrophyandfatigueandfrailtyinasubject.Insomeembodimentsthe 

compoundisacrystallineform.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciI.Insomeembodimentsthecompoundis 

compound10inthefomiiofcrystallineFomiiII.  

[0198] Insomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionfortreatingadiseaseorconditionselectedfrom 

thegroupconsistingofperipheralvasculardiseaseperipheralarterialdiseaserehabilitation
ventilator-inducedmuscleweaknesschronic 

relateddeficitsmetabolicsyndromeobesity, S 

fatiguesyndromeneuromusculardisordersconditionsofmusclewastingmuscularmyopathies 

muscleatrophyandfatigueandfrailtyinasubject.Insomeembodimentsthecompoundisa 

crystallineform.Insomeembodimentsthecompoundiscompound10intheformofcrystalline 

FormIand/orcrystallineFormII.Insomeembodimentsthecompoundiscompound10inthe 

fomiofcrystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0199] Iiisomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionforpreventingortreatingadiseaseorcondition 

selectedfromthegroupconsistingofamyotrophiclateralsclerosis(ALS),spinalmuscular 

atrophy(SMA),myastheniagravisandmuscularmyopathiesinasubject.Insome 

embodimentsthecompoundisacrystallineform.Insomeembodimentsthecompoundis 

compound10inthefomciofcrystallineFomciIand/orcrystallineFomuiII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  
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[0200] Insomeaspectsprovidedhereinistheuseofacompoundofthefomciula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionfortreatingadiseaseorconditionselectedfrom 

thegroupconsistingofamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA), 

myastheniagravisandmuscularmyopathiesinasubject.Insomeembodimentsthecompound 

isacrystallineform.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundiscompound 

10intheformofcrystallineFormI.Insomeembodimentsthecompoundiscompound10in 

theformofcrystallineFormII.  

[0201] liiisomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B), 

(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 

manufactureofapharmaceuticalcompositionforpreventingortreatingadiseaseorcondition 

selectedfromthegroupconsistingofstressurinaryincontinence(Sill),mixedurinary 

incontinence(MUJ), fecalincontinencefrailty, sarcopeniachronicobstructivepulmonary 

disease(COPD),cachexiasyndromemusclewastingcausedbyheartfailurecancerorchronic 

muscledysfunctioninasubject.Insomeembodimentsthecompoundisacrystallineform.In 

someembodimentsthecompoundiscompound10inthefomiofcrystallineFormIand/or 

crystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0202] liiisomeaspectsprovidedhereinistheuseofacompoundoftheformula(I),suchas 

acompoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(I-A2),(I-A3),(I-A4),(I-A5),(I-B), 

(1-Bi),(I-B2),(I-B3),(I-B4),(I-B5),(I-B6),(I-B7),(I-BS),(I-C),or(I-D),orastereoisomeror 

tautomerthereoforapharmaceuticallyacceptablesaltofanyoftheforegoingforthe 
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manufactureofapharmaceuticalcompositionfortreatingadiseaseorconditionselectedfrom 

thegroupconsistingofstressurinaryincontinence(Sill),mixedurinaryincontinence(Mill), 

fecalincontinencefrailtysarcopeniachronicobstructivepulmonarydisease(COPD),cachexia 

syndromemusclewastingcausedbyheartfailurecancerorchronickidneydisease/dialysis 

post-spinalcordinjury(SCI)muscledysfunctionandpost-strokemuscledysfunctionina 

subject.Insomeembodimentsthecompoundisacrystallineform.Insomeembodimentsthe 

compoundiscompound10intheformofcrystallineFoanIand/orcrystallineFomciII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0203] liiisomeaspectsprovidedhereinisthecompoundofthefomiiula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-BS),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseinpreventingortreating:frailtyassociatedwitholdage(termed 

sarcopenia);cachexiasyndromesassociatedwithdiseasessuchascancerheartfailurechronic 

obstructivepulmonarydisease(COPD),renaldiseaseandchronickidneydisease/dialysis~ 

diseasesanddisordersofthecentralnervoussystem(CNS)~neuromusculardiseasessuchas 

amyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA),andmyastheniagravis 
S 

peripheralneuropathiesCharcot-Marie-ToothdiseaseParkinsonsdiseasestrokespinalcord 

musculardystrophies(limbgirdlefacioscapulohumeraloculopharyngeal),steroidmyopathy, 

andmitochondrialmyopathiesrehabilitation-relateddeficits:recoveryfromsurgery(e.g.,post

surgicalmuscleweakness),prolongedbedrestimmobilization/disuseatrophypost-hipfracture 

recoveryICUneuromyopathyposttraumastrokerehabilitatiowPeripheralVascularDisease 

(PVD)orPeripheralArterialDisease(PAD)(e.g.,claudication),metabolicsyndromechronic 

fatiguesyndromeobesityandfrailtyduetoaging;post-anesthesiarecoveryorreversalof 

neuromuscularblockadeobstructivesleepapnea~chronicfatiguesyndromemetabolic 

syndromemetabolic/ischemicdisordersorclaudicatiowobesity;dysfunctionsofpelvicfloor 

andurethral/analsphinctermuscles(e.g.,urinaryincontinencesuchasstressurinary 
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incontinence(Sill)andmixedurinaryincontinence(Mill),andfecalincontinence)~post-spinal 

cordinjury(SCI)muscledysfunction; ventilator-inducedmuscleweaknessorspinocerebral 

ataxiasordemyelinatingdiseasesincludingmultiplesclerosispost-poliosyndromeorany 

combinationoftheforegoinginasubject.Insomeembodimentsthecompoundisacrystalline 

form.Insomeembodimentsthecompoundiscompound10inthefoanofcrystallineFormI 

and/orcrystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10inthefomciof 

crystallineFormII.  

[0204] unsomeaspectsprovidedhereinisthecompoundofthefomciula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseintreating:frailtyassociatedwitholdage(termedsarcopenia); 

cachexiasyndromesassociatedwithdiseasessuchascancerheartfailurechronicobstructive 

pulmonarydisease(COPD),renaldiseaseandchronickidneydisease/dialysis;diseasesand 

disordersofthecentralnervoussystem(CNS);neuromusculardiseasessuchasamyotrophic 

lateralsclerosis(ALS),spinalmuscularatrophy(SMA),andmyastheniagravisperipheral 

neuropathiesCharcot-Marie-ToothdiseaseParkinsonsdiseasestroke, spinalcordinjuryand 

motorunitsdisorderwmuscularmyopathiesincludingbodymyositismyopathymuscular 

S myopathiesrehabilitation-relateddeficits:recoveryfromsurgery(e.g., post

surgicalmuscleweakness),prolongedbedrestimmobilization/disuseatrophypost-hipfracture 

recoveryJCUneuromyopathyposttraumastrokerehabilitatiowPeripheralVascularDisease 

(PVD)orPeripheralArterialDisease(PAD)(e.g.,claudication),metabolicsyndromechronic 

fatiguesyndromeobesityandfrailtyduetoaging;post-anesthesiarecoveryorreversalof 

neuromuscularblockadeobstructivesleepapnea;chronicfatiguesyndromemetabolic 

syndromemetabolic/ischemicdisordersorclaudicatiowobesity;dysfunctionsofpelvicfloor 

andurethral/analsphinctermuscles(e.g.,urinaryincontinencesuchasstressurinary 

incontinence(Sill)andmixedurinaryincontinence(MUJ),andfecalincontinence);post-spinal 
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cordinjury(SCI)muscledysfunctiow ventilator-inducedmuscleweaknessorspinocerebral 

ataxiasordemyelinatingdiseasesincludingmultiplesclerosispost-poliosyndromeorany 

combinationoftheforegoinginasubject.Insomeembodimentsthecompoundisacrystalline 

fomi.Insomeembodimentsthecompoundiscompound10inthefomiofcrystallineFormI 

and/orcrystallineFoanII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0205] liiisomeaspectsprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseinpreventingortreatingadiseaseorconditionselectedfromthe 
S 

groupconsistingofperipheralvasculardiseaseperipheralarterialdiseaserehabilitation-related 

deficitsmetabolicsyndromeobesityventilator-S muscleweaknesschronicfatigue 

syndromeneuromusculardisordersconditionsofmusclewastingmuscularmyopathiesmuscle 

atrophyandfatigueandfrailtyinasubject.Insomeembodimentsthecompoundisa 

crystallineform.Insomeembodimentsthecompoundiscompound10intheformofcrystalline 

FormIand/orcrystallineFormII.Insomeembodimentsthecompoundiscompound10inthe 

formofcrystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

[0206] liiisomeaspectsprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseintreatingadiseaseorconditionselectedfromthegroupconsisting 

ofperipheralvasculardiseaseperipheralarterialdiseaserehabilitation-relateddeficits 

metabolicsyndromeobesity, ventilator-inducedmuscleweaknesschronicfatiguesyndrome 

neuromusculardisordersconditionsofmusclewastingmuscularmyopathiesmuscleatrophy 

andfatigueandfrailtyinasubject.Insomeembodimentsthecompoundisacrystallineform.  
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Insomeembodimentsthecompoundiscompound10intheformofcrystallineFomiIand/or 

crystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0207] liiisomeaspectsprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseinpreventingortreatingadiseaseorconditionselectedfromthe 

groupconsistingofamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA), 

myastheniagravisandmuscularmyopathiesinasubject.Insomeembodimentsthecompound 

isacrystallineform.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormIand/orcrystallineFormII.Insomeembodimentsthecompoundiscompound 

10intheformofcrystallineFomiI.Insomeembodimentsthecompoundiscompound10in 

theformofcrystallineFormII.  

[0208] Insomeaspectsprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

ofamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA),myastheniagravisand 

muscularmyopathiesinasubject.Insomeembodimentsthecompoundisacrystallineform.In 

someembodimentsthecompoundiscompound10intheformofcrystallineFormIand/or 

crystallineFormII.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormI.Insomeembodimentsthecompoundiscompound10intheformof 

crystallineFormII.  

[0209] liiisomeaspectsprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 
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tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseinpreventingortreatingadiseaseorconditionselectedfromthe 

groupconsistingofstressurinaryincontinence(Sill),mixedurinaryincontinence(Mill),fecal 

incontinencefrailtysarcopeniachronicobstructivepulmonarydisease(COPD),cachexia 

syndromemusclewastingcausedbyheartfailurecancerorchronickidneydisease/dialysis 

post-spinalcordinjury(SCI)muscledysfunctionandpost-strokemuscledysfunctionina 

subject.Insomeembodimentsthecompoundisacrystallineform.Insomeembodimentsthe 

compoundiscompound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

[0210] Insomeaspectsprovidedhereinisthecompoundoftheformula(I),suchasa 

compoundofformula(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I-AS),(I-B),(I

Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),orastereoisomeror 

tautomerthereofapharmaceuticallyacceptablesaltofanyoftheforegoingorapharmaceutical 

compositionthereofforuseintreatingadiseaseorconditionselectedfromthegroupconsisting 

ofstress urinaryincontinence(Sill),mixedurinaryincontinence(Mill),fecalincontinence 

frailtysarcopeniachronicobstructivepulmonarydisease(COPD),cachexiasyndromemuscle 

wastingcausedbyheartfailurecancerorchronickidneydisease/dialysispost-spinalcord 

injury(SCI)muscledysfunctionandpost-strokemuscledysfunctioninasubject.Insome 

compound10intheformofcrystallineFormIand/orcrystallineFormII.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormI.Insome 

embodimentsthecompoundiscompound10intheformofcrystallineFormII.  

Dosages 

[0211] Thecompoundscrystallineformsandcompositionsdisclosedand/ordescribed 

hereinareadministeredatatherapeuticallyeffectivedosagee.g.,adosagesufficienttoprovide 

treatmentforthediseasestate.Whilehumandosagelevelshaveyettobeoptimizedforthe 

chemicalentitiesdescribedhereingenerallyadailydoserangesfromabout0.01to100mg/kg 

ofbodyweight~insomeembodimentsfromabout0.05to10.0mg/kgofbodyweightandin 
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someembodimentsfromabout0.10to1.4mg/kgofbodyweight.Thusforadministrationtoa 

70kgpersoninsomeembodimentsthedosagerangewouldbeaboutfrom0.7to7000mgper 

day~insomeembodimentsaboutfrom3.5to700.0mgperdayandinsomeembodiments 

aboutfrom7to100.0mgperday.Theamountofthechemicalentityadministeredwillbe 

dependentforexampleonthesubjectanddiseasestatebeingtreatedtheseverityofthe 

afflictionthemannerandscheduleofadministrationandthejudgmentoftheprescribing 

physician.ForexampleanexemplarydosagerangefororaladministrationisfromaboutSmg 

toabout500mgperdayandanexemplaryintravenousadministrationdosageisfromabout5 

mgtoabout500mgperdayeachdependinguponthecompoundpharmacokinetics.  

[0212] Adailydoseisthetotalamountadministeredinaday.Adailydosemaybebutis 

notlimitedtobeadministeredeachdayeveryotherdayeachweek, every2weeksevery 

monthoratavariedinterval.Insomeembodimentsthedailydoseisadministeredforaperiod 

rangingfromasingledaytothelifeofthesubject.Iiisomeembodimentsthedailydoseis 

administeredonceaday.Insomeembodimentsthedailydoseisadministeredinmultiple 

divideddosessuchasin2,3,or4divideddoses.Insomeembodimentsthedailydoseis 

administeredin2divideddoses.  

[0213] Administrationofthecompounds, crystallineformsandcompositionsdisclosed 

and/ordescribedhereincanbeviaanyacceptedmodeofadministrationfortherapeuticagents 

includingbutnotlimitedtooralsublingualsubcutaneousparenteralintravenousintranasal, 

intraocularadministration.hisomeembodimentsthecompoundcrystallineformor 

compositionisadministeredorallyorintravenously.Insomeembodimentsthecompound 

crystallineformorcompositiondisclosedand/ordescribedhereinisadministeredorally.  

[0214] Pharmaceuticallyacceptablecompositionsincludesolidsemi-solidliquidand 

aerosoldosageformssuchastabletcapsulepowderliquidsuspensionsuppositoryand 

aerosolforms.Thecompoundsdisclosedand/ordescribedhereincanalsobeadministeredin 

sustainedorcontrolledreleasedosageforms(e.g.,controlled/sustainedreleasepilldepot 

injectionosmoticpumportransdermal(includingelectrotransport)patchforms)forprolonged 

timedand/orpulsedadministrationatapredeterminedrate.Insomeembodimentsthe 
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compositionsareprovidedinunitdosageformssuitableforsingleadministrationofaprecise 

dose.  

[0215] Thecompoundsdisclosedand/ordescribedhereincanbeadministeredeitheraloneor 
incombinationwithoneormoreconventionalpharmaceutical S 

camersorexcipients(e.g., 

mannitollactosestarchmagnesiumstearatesodiumsaccharinetalcumcellulosesodium 

crosscarmelloseglucosegelatinsucrosemagnesiumcarbonate).Ifdesiredthepharmaceutical 

compositioncanalsocontainminoramountsofnontoxicauxiliarysubstancessuchaswetting 

agentsemulsifyingagentssolubilizingagentspHbufferingagentsandthelike(e.g.,sodium 

acetatesodiumcitrate, cyclodextrinedenyativessorbitanmonolaurate, triethanolamineacetate 

triethanolamineoleate).Generallydependingontheintendedmodeofadministrationthe 

pharmaceuticalcompositionwillcontainabout0.005%to95%,orabout0.5%to50%,byweight 

ofacompounddisclosedand/ordescribed S Actualmethodsofpreparingsuchdosage 

formsareknownorwillbeapparenttothoseskilledinthisart~forexampleseeRemingtons 

PharmaceuticalSciencesMackPublishingCompanyEastonPennsylvania.  

[0216] liiisomeembodimentsthecompositionswilltaketheformofapillortabletandthus 

thecompositionmaycontainalongwithacompoundsdisclosedand/ordescribedhereinoneor 

moreofadiluent(e.g.,lactosesucrosedicalciumphosphate),alubricant(e.g.,magnesium 

stearate),and/orabinder(e.g.,starchgumacaciapolyvinylpyrrolidinegelatincellulose 

cellulosederivatives).Othersoliddosageformsincludeapowdermarumesolutionor 

capsule.  

[0217] Liquidpharmaceuticallyadministrablecompositionscanforexamplebepreparedby 

dissolvingdispersingorsuspendingetc.acompounddisclosedand/ordescribedhereinand 
S 

optionalpharmaceuticaladditivesinacamer(e.g.,watersaline, aqueousdextroseglycerol, 

glycolsethanolorthelike)toformasolutionorsuspension.Injectablescanbepreparedin 

conventionalformseitherasliquidsolutionsorsuspensionsasemulsionsorinsolidforms 

suitablefordissolutionorsuspensioninliquidpriortoinjection.Thepercentageofthe 

compoundcontainedinsuchparenteralcompositionsdependsforexampleonthephysical 

natureofthecompoundtheactivityofthecompoundandtheneedsofthesubject.However, 
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percentagesofactiveingredientof0.01%to10%insolutionareemployableandmaybehigher 

ifthecompositionisasolidwhichwillbesubsequentlydilutedtoanotherconcentration.In 

someembodimentsthecompositionwillcomprisefromabout0.2to2%ofacompound 

disclosedand/ordescribedhereininsolution.  

[0218] Pharmaceuticalcompositionsofthecompoundsdisclosedand/ordescribedherein 

mayalsobeadministeredtotherespiratorytractasanaerosolorsolutionforanebulizerorasa 
camersuchaslactose.  

powderforinsufflationaloneorincombinationwithaninert S 

Iiisuchacasetheparticlesofthepharmaceuticalcompositionmayhavediametersoflessthan 

50micronsorinsomeembodimentslessthan10microns.  

[0219] liiiadditionpharmaceuticalcompositionscanincludeacompounddisclosedand/or 

describedhereinandoneormoreadditionalmedicinalagentspharmaceuticalagentsadjuvants 

andthelike.Suitablemedicinalandpharmaceuticalagentsincludethosedescribedherein.  

Kits 

[0220] Alsoprovidedarearticlesofmanufactureandkitscontaininganyofthecompounds 

crystallineformsorpharmaceuticalcompositionsprovidedherein.Thearticleofmanufacture 
S S 

maycompnseacontainerwithalabel.Suitablecontainersincludeforexamplebottlesvials 

andtesttubes.Thecontainersmaybeformedfromavarietyofmaterialssuchasglassorplastic.  

Thecontainermayholdapharmaceuticalcompositionprovided S Thelabelonthe 

containermayindicatethatthepharmaceuticalcompositionisusedforpreventingtreatingor 

*1 

vitrouse.  

[0221] Inoneaspectprovidedhereinarekitscontainingacompoundorcomposition 

describedhereinandinstructionsforuse.Thekitsmaycontaininstructionsforuseinthe 

treatmentofaheartdiseaseinanindividualorsubjectinneedthereof.Akitmayadditionally 

containanymaterialsorequipmentthatmaybeusedintheadministrationofthecompoundor 

compositionsuchasvials, syringesorIVbags.Akitmayalsocontainsterilepackaging.  
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Combinations 

[0222] Thecompoundscrystallineformsandcompositionsdescribedand/ordisclosed 

hereinmaybeadministeredaloneorincombinationwithothertherapiesand/ortherapeutic 

agentsusefulinthetreatmentoftheaforementioneddisordersdiseasesorconditions.  

GeneralSyntheticMethods 

[0223] Compoundsofformula(I),(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4), 

(J-A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D)willnow 

bedescribedbyreferencetoillustrativesyntheticschemesfortheirgeneralpreparationbelow 

andthespecificexamplesthatfollow.Artisanswillrecognizethattoobtainthevarious 

compoundshereinstartingmaterialsmaybesuitablyselectedsothattheultimatelydesired 

substituentswillbe S throughthereactionschemewithorwithoutprotectionas 

appropriatetoyieldthedesiredproduct.Alternativelyitmaybenecessaryordesirableto 
S 

employintheplaceoftheultimatelydesiredsubstituentasuitablegroupthatmaybecamed 

throughthereactionschemeandreplacedasappropriatewiththedesiredsubstituent.In 

additiononeofskillintheartwillrecognizethatprotectinggroupsmaybeusedtoprotect 

certainfunctionalgroups(forexample:aminocarboxyorsidechaingroups)fromreaction 

conditionsandthatsuchgroupsareremovedunderstandardconditionswhenappropriate.Itis 

alsotobeunderstoodthatanyofthestepsshowninanyofthefollowinggeneralschemesmay 

intermediateordisclosedcompound.Unlessotherwisespecifiedthevariablesareasdefined 

aboveinreferencetoformula(I),(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(I

A5),(I-B),(1-Bi),(J-B2),(J-B3),(J-B4),(J-BS),(J-B6),(J-B7),(J-BS),(I-C),or(J-D).  

[0224] Whereitisdesiredtoobtainaparticularenantiomerofacompoundthismaybe 

accomplishedfromacorrespondingmixtureofenantiomersusinganysuitableconventional 

procedureforseparatingorresolvingenantiomers.Thusforexamplediastereomeric 

derivativesmaybeproducedbyreactionofamixtureofenantiomers, e.g.aracemateandan 

appropriatechiralcompound.Thediastereomersmaythenbeseparatedbyanyconvenient 

meansforexamplebycrystallizationandthedesiredenantiomerrecovered.Inanother 
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beusedinanycombinationandinanyorderthatischemicallyfeasibletoachieveadesired
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resolutionprocessaracematemaybeseparatedusingchiralHighPerformanceLiquid 

Chromatography.Alternativelyifdesiredaparticularenantiomermaybeobtainedbyusingan 

appropnatechiralintermediateinoneoftheprocessesdescribed.  

[0225] Chromatographyrecrystallizationandotherconventionalseparationproceduresmay 

alsobeusedwithintermediatesorfinalproductswhereitisdesiredtoobtainaparticularisomer 

ofacompoundortootherwisepurifyaproductofareaction.  

S 

[0226] Generalmethodsofpreparingcompoundsdescribedhereinaredepictedin 
exemplifiedmethodsbelow.Variablegroupsintheschemesprovidedhereinaredefinedasfor 

formula(I),(II),(III),(IV),(V),(I-A),(I-Al),(J-A2),(J-A3),(J-A4),(J-A5),(I-B),(1-Bi),(I

B2),(J-B3),(J-B4),(J-B5),(J-B6),(J-B7),(J-B8),(I-C),or(J-D),oranyvariationthereofOther 

compoundsdescribedhereinmaybepreparedbysimilarmethods.  

[0227] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 
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Scheme:
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Scheme 

NH2  HO HATU 
+ 

OH DIPEA,0H2 G12 

00 

H 0 0 
H 

N N A MnO2  N N to 
0 _________ 

0 H 0 H 

R4  OH 0 

R1  H 0 

HOI/dioxane N H2 ,Pd/C 

CH2CI2 

R1  H 0 H 0 

N N KOON N N 

NH2 
0 

whereinR1 ,R2 ,R3 andR4 areasdescribedhereinforacompoundofformula(I),orany 

vanationthereof.  

[0228] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 
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NH HOAc N
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Scheme 
H 0 H 0 

Itriphosgene TEA 

2. 0 

R'-N 
'I, 

whereinR'andR"areeachindependentlyHorR",whereinR~isasdefinedhereinfora 

compoundofformula(I),oranyvariationthereof.  

[0229] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 

Scheme 
H 0 HO 

0 Et3N 

+ 

NH CI Rh 0H2C12 

0 
Rh 

whereinRhisasdefinedhereinforacompoundofformula(I),oranyvanationthereof 

[0230] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 

Scheme 

Ac2 O 

pyridineDMAP 

0 
S 

[0231] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 
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H 0 H 0
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Scheme 
0 

H 0 OH H 0 
HO 

HATUDIPEA 

0 

OH 
U 

[0232] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 

Scheme 
H 0 HO 

(RIII)(RIV)NH 
em 

N 
N N 

RiO 4 N 
N 

whereinRTHandWVareeachindependentlyHorRSwhereinRSisasdefinedhereinfora 

compoundofformula(I),oranyvariationthereof.  

[0233] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 

HO H 0 

+ ArX Et3N 

Ar 

whereinXisaleavinggroupandArisC62oaryl.  

[0234] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 
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Scheme
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H 0 HO 

CNBr NH2 OH 
t e __________________ t 9 

V DIPEA N V 

K2 003 

4 
N 

HO H 0 

00012 
t a 

% a 
V % S 
'p % 

% 'p 

NH" DIPEA N 

HN OH ,NH 

Scheme 0 U 

[0235] unsomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme: 

Scheme 

H 0 HO 
Br 

+ RV 

RVI fRy 

RVI 

whereinRVandRVTareeachindependentlyHC1-l2alkylorR~,whereinR isasdefinedherein 

[0236] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme10: 
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foracompoundofformula(I),oranyvariationthereof
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Scheme10 

Na(OAc)3BHAcOH Pt02 

H~A 

0 001 CH2CI2,rt -9 MeOH 

HO H 0 
0 AIMe3  KOON 

HN,, toluene AcOHrt 

0 

H2N 
a 

[0237] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme11: 

Scheme11 
NH2  Boc2O, DMAP NHBoc LDA NHBoc 

pyridine DMFTHF 

F F 0 F 

- (SJNX' 

NaBH(OAc) 3,DOM N,, 0 

F F I 

H HO 

AIMe3  KOON __________ _________ ~ 
t V S 

S V 
V toluene NH - HOAc N 

F F 0 
H2N 

a 

[0238] liiisomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme12: 
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4 N HOI,,dioxane NH2HCI NH2HGI H
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Scheme12 
0 

MeO 
N MnO2  NH2 N H 

CHCI3  Na(OAc)3BHEt3N N,, OMe 

OH 0 I 

HO H 0 
N KOON 

* N 
THF HOAc/THF 

0 

H2N 
3 

[0239] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme13: 

Scheme13 

LAH 
OMe THF GHGI3 

0 OH 0 

0 

NH2 H 0 

N,, OMe 
Na(OAc)3BH I toluene 

I 
~ 

HO 

KOON 

HOAc/THF 

0 

H2N 
3 
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[0240] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 

Scheme14: 

Scheme14 
%,Ib% 0 

I' 

~~UiImIh 

H "I"' 0 HATU 'p1,N 0 

0 H 
F",N 0 Et3N 0 

0 H 
0~~~ 

0 
H 0 HO 

TFA Na(OAc)3BH 
________ __________ t a 

S V 

V CH2012  V TFA NIH 

I I 
HO H 0 

LIBH4  KOON 
t a S 

S S THF NH -I AcOH N 

NH2 
HO HO 0 

S 

[0241] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 
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Scheme15:
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Scheme15 
a 
a 
a 
a 

a ~~NHBoc 

0 

+ BocHN,, OH T3Ppyridine TFA 
p.  EtOAc GH2012 

0 0 

HO H 0 

Na(OAc)3BHAcOH 
t 9 a 

% S 1% S 
% 'I 

- S GH2GI2  NH 

HO 
KOON 

a 

S 
'S 

AcOHrt 
0 

H2N 
a 

[0242] Insomeembodimentscompoundsprovidedhereinmaybesynthesizedaccordingto 
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Scheme16:
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Scheme16 
NH2  NHBoc NHBoc 

Boc2O, DMAP n-BuLl, TMEDA 

pyridine DMFTHF CHO 

F F 0 F 

N S) 

4MHOI NH2HCI (S) 
NH2HOI H 

ethylacetate CHO NaBH(OAc) 3 ,DOM N,,, 

F F 

H o HO 

NaHMDS KOON __________ _____________ % S 
a e 
t V 
V THF -I HOAcMTBE N 

F F 0 
H2N 

U 

[0243] Alsoprovidedhereinareintermediatecompoundsorasaltthereoftomakethe 

compoundsofFormula(I).Insomeembodimentstheintermediatecompoundsarethe 

intermediatecompoundsshowninSchemes1-16.Insomeembodimentstheintermediate 

compoundsaretheintermediatecompoundsshownintheExamplesectionbelow.  

EXAMPLES 

[0244] Thefollowingexamplesareofferedtoillustratebutnottolimitthecompounds 

compositionsusesandmethodsprovidedherein.unsomeexamplesthecompoundsand 

intermediatesarepreparedusingthegeneralmethodsdescribedabove.  

[0245] ThefollowingabbreviationsareusedthroughouttheExamples:HATU(1

[bis(dimethylamino)methylene]- 1H-1,2,3-triazolo[45-b]pyridinium3-oxid 

hexafluorophosphate),DJPEA(NN-diisopropylethylamine),LRMS(low-resolutionmass 

spectrometry),Ac(acetyl),Et(ethyl),Me(methyl),tBu(tert-butyl),APCJ(atmosphericpressure 

chemicalionization),THF(tetrahydrofuran),MTBE(methyltert-butylether),DMAP(4

dimethylaminopyridine), TMEDA(NNN;N'-tetramethylethylenediamine), DMF 

(dimethylformamide), DMS0(dimethylsulfoxide), TFA(trifluoroaceticacid), HPLC(high

263 

U
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performanceliquidchromatography),DCM(dichioromethane),DBU(1,8

diazabicyclo[5.4.0]undec-7-ene), DavePhos(2-dicyclohexyiphosphino-2'-(NN

dimethylamino)biphenyl),Boc(tert-butoxycarbonyl),LDA(lithiumdiisopropylamide),n-BuLi 

(n-butyllithium),NaHMDS(sodiumbis(trimethylsilyl)amide),TEA(triethylamine),ES 

(electrospray),TBSCl(tert-butyldimethylsilylchloride), TBAF(tetra-n-butylammonium 

fluoride),T3P(propanephosphonicacidanhydride),LAH(lithiumaluminumhydride),Dess

Martinperiodinane(3-oxo-1,3-dihydro-1Xt2-benziodoxole-1,1,1-triyltriacetate),XRPD,(X

RayPowderDiffraction),DSC(DifferentialScanningCalorimetry),TGA(ThermalGravimetric 
S 

Analysis),DVS(DynamicVaporSorption),GVS(GravimetncVapourSorption),FaSSIF 

(FastedStateSimulatedIntestinalFluid),andKF(KarlFischerTitration).  

Example1:SynthesisofCompound5 

0 

HO a"NH HATU "N 0 

o DIPEA,0H2C12  0 H 
0 

OH OH 

[0246] Step1:tert-Butyl((25,35)-1-((2-(hydroxymethyl)phenyl)amino)-3-methyl-1

oxopentan-2-yl)earbamate.Toanice-cooledmixtureof(tert-butoxycarbonyl)-L-isoleucine 

(50g,216mmol)and(2-aminophenyl)methanol(40g,325mmol)inCH2Cl2(500mL)was 

stirredatrtunderanargonatmospherefor23handthenquenchedwithwater(275mL).The 

organiclayerwasseparatedandaddedto20wtcitricacid(275mL),followedbystirringatrt 

for10 S 

mm.TheprecipitatewascollectedwashedwithCH2Cl2(110mL),andthelayerswere 
shakenandseparated.Totheorganicphasewasadded20wtcitricacid(275mL),andthe 

mixturewasstirredatrtfor10mm.TheprecipitatewascollectedwashedwithCH2Cl2(55 

mL),andthelayerswereshakenandseparated.Theorganiclayerwaswashedbybrine(280 

mL),driedoverMgSO4,filteredandconcentratedunderreducedpressure.Theresiduewas 

purifiedusingsilicagelchromatography(15-30%EtOAc/toluene)toaffordtheproductasan 

off-whitesolidthatwasthenrecrystallizedfromethylacetate/hexanegivetert-butyl((2S,38)-1
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addedHATU(86g,226mmol)andDJPEA(56mL,327mmol).Thereactionmixturewas
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((2-(hydroxymethyl)phenyl)amino)- 3-methyl-1-oxopentan-2-yl)carbamate(62.7g, 186mmol, 

86%)asacolorlesssolid.  

H 0 H 0 
MnO2  U 

"N 0 ________ 0 
0 H 0H2012  0 H 

OH 0 

[0247] Step2:tert-ButylQ22S,3S)-1-((2-formylphenyl)amino)-3-methyl-1-oxopentan-2

yl)carbamate.Toa1-Lround-bottomflaskwasaddedtert-butyl((2S,3S)-1-((2

(hydroxymethyl)phenyl)amino)-3-methyl-1-oxopentan-2-yl)carbamate(62.7g,186mmol)and 

CH2Cl2(500mL).TheflaskwasplacedinawaterbathfollowedbytheadditionofMnO2(286 

g,2.8mol),andthereactionmixturewasstirredatAfor4d.Themixturewasthenfiltered 

throughCeliteandthefiltercakewaswashedtwicewithCH2Cl2(800mL).Thefiltratewas 

concentratedtogivetert-butyl((2S,3S)-1-((2-formylphenyl)amino)-3-methyl-1-oxopentan-2

yl)carbamate(54.7g,164mmol,88%)asapaleyellowsolid.  

0 H 0 
H N 

I~~N~o HOIIdioxane 

0 H 

0 

Lround-bottomflaskwasaddedtert-butyl((2S,3S)-1-((2-formylphenyl)amino)-3-methyl-1

oxopentan-2-yl)carbamate(54.6g,163mmol)andEtOAc(270mL).Theflaskwasplacedina 

waterbathfollowedbytheadditionof4MHClinEtOAc(200mL,800mmol).Thereaction 

mixturewasstirredatrtfor16handthesubsequentprecipitatewascollectedandwashedwith 

EtOAc.ThesolidwasmixedwithCH2Cl2andsaturatedsodiumbicarbonateandthenstirredfor 

30mm.ThemixturewasextractedthreetimeswithCHCl3,andthecombinedorganiclayerwas 

driedoverMgS04filteredandconcentratedinvacuotogive(S)-3-((S)-sec-butyl)-1,3-dihydro

2H-benzo[e][1,4]diazepin-2-one(27.6g,127mmol,78%)asacolorlesssolid.  
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[0248] Step3:(S)-3-((S)-sec-Butyl)-1,3-dihydro-2H-benzo[e][1,4]diazepin-2-one.Toa1-



WO2022/099011 PCT/IJS2021/058260 

H 0 HO 
H2,Pd/C 

NH 

[0249] Step4:(S)-3-((S)-sec-Butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one.  

Toasolutionof(S)-3-((S)-sec-butyl)-1,3-dihydro-2H-benzo[e][1,4]diazepin-2-one(27.5g,127 

mmol)inEtOH(150mL)wasaddedPd/C-ethylenediaminecomplex(ca5wtPd,4g,1.5 

mmol),andthemixturewasstirredunderahydrogenatmosphereatAfor30h.Themixturewas 

filteredthroughaCelitepadandthecakewashedwithEtOHandevaporatedinvacuo.The 

residuewasthenmixedwithEtOH(150mL),Pd/C-ethylenediaminecomplex(Pdca.5%,4g, 

1.5mmol),andthemixturewasstirredinahydrogenatmosphereatrtfor7.5h.Themixture 

wasfilteredthroughaCelitepadandthecakewashedwithEtOHandevaporatedinvacuo.The 

residuewastrituratedwithhexaneandtheprecipitationwascollectedtogive(S)-3-((S)-sec
S 

butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(27g,124mmol,97%)asacolorless 

solid.  

H 0 HO 

NaOCN 

NH HOAc N 

frswrNH 2 

0 
[0250] Step5:(S)-3-((S)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine

S 

butyl)-1,3,4,5-tetrahydro-2H-benzo[effl,4]diazepin-2-one(2.0g,9.2mmol),AcOH(4.72mL, 

82.5mmol)andEtOH(36mL).Themixturewasheatedto40 0 Cfollowedbytheadditionof 

sodiumcyanate(20mLofan0.46Maqueoussolution,9.3mmol).Afterstirringat40 0 Cfor 

1.5hadditionalsodiumcyanate(6mLand4mLofan0.46Maqueoussolution,4.7mmol)was 

added.Thereactionmixturewasstirredat40 0 Cfor1hconcentratedunderreducedpressure 

andrecrystallizedwith30mLofwatertogive(S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro

4H-benzo[e][1,4]diazepine-4-carboxamide(compound5,2.28g,8.72mmol,95%)asacolorless 

solid.LRMS(ESm/z)262.4(M+H). 1 HNMR(400MHzDMSO-d6)a9.92(s,1H),7.29(d, 

J7.7Hz,1H),7.21- 7.27(in,1H),7.01- 7.08(in,2H),6.13(s,2H),4.60(dJ9.7Hz1H), 
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4-earboxamide(Compound5).Toa250-mLround-bottomflaskwasadded(S)-3-((S)-sec-
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4.38- 4.50(in,2H),1.27- 1.46(in,2H),0.90- 1.03(in,1H),0.78(dJ68Hz,3H),0.69(t, 

J7.3Hz,3H).  

[0251] Thefollowingcoinpoundswerepreparedbyinethodsanalogoustotheinethod 

describedforCoinpound5: 

Coinpound# LRMS m/z[M+H] 1 HNMR 
1 HNMR(400MHzMethanol-d4)66.80(dddJ 
10.4,8.9,2.5Hz1H),6.71(dtJ 10.1,2.2Hz 

8 298.1 1H),4.72- 4.55(in,3H),1.57(ddpJ 15.0,7.4, 
3.7,3.1Hz2H),1.13(ddqJ 13.7,9.0,7.1Hz 
1H),0.94(dJ 6.6Hz,3H),0.86(tJ 7.4Hz 

___________________________________ 3H).  
1 HNMR(500MHzDMSO-d6)69.80(s,1H),7.27 

- 7.14(in,3H),6.21(s,2H),4.59(dJ 13.2Hz 
44 280.4 2H),4.35(dJ 13.9Hz,1H),1.38- 1.29(in,1H), 

1.00- 0.83(in,2H),0.71(dJ 6.4Hz,3H),0.64
___________________ 0.59(in,3H) 

1 HNMR(399MHzDMSO-d6)610.0(brs,1H), 
7.28- 7.22(in,1H),6.93- 6.88(in,2H),6.20(s, 

65 280.2 2H),4.60(dJ 15.7Hz,1H),4.50- 4.40(in,2H), 
1.52- 1.38(in,2H),1.07- 0.95(in,1H),0.82(dJ 

____________6.7Hz,3H),0.75(tJ 7.4Hz,3H) 
1 HNMR(500MHzDMSO-d6)610.08(s,1H), 
7.38(ddJ 1.1,8.0Hz,1H),7.19(ddJ 8.0Hz 
1H),7.08(ddJ 1.0,8.0Hz,1H),6.19(s,2H), 

67 340.0 4.68(dJ 15.1Hz,1H),4.50(dJ 15.0Hz,1H), 
4.43- 4.31(in,1H),1.47- 1.39(in,1H),1.27- 1.09 

_____________________3H),0.70(tJ 7.4Hz,3H) 
1 HNMR(500MHzDMSO-d6)69.91(s,1H),7.17 
(ddJ 7.8Hz,1H),6.88(dJ 8.0Hz1H),6.85 
(dJ 7.6Hz, 1H),6.17(s,2H),5.01(dJ 14.2 

68 302.4 Hz,1H),4.49- 4.36(in,1H),4.28(dJ 14.2Hz 
1H),2.07- 2.01(in,1H),1.42- 1.33(in,1H),0.97 
0.83(in,4H),0.70- 0.64(in,4H),0.60(tJ 7.2 

_____________________ Hz,3H),0.44- 0.51(1Hin) 

267 

(in,1H),1.06- 0.88(in,1H),0.76(dJ 6.6Hz
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Compound# LRMS m/z[M+H] 1 HNMR 
1 HNMR(500MHzDMSO-d6)69.89(brs,1H), 

7.39(dJ 25Hz1H),7.28(ddJ 25,8.6Hz 
1H),7.08(dJ 8.6Hz1H),6.16(s,2H),4.63(dJ 

73 296.3 9.2Hz, 1H),4.52(dJ 16.0Hz1H),4.35(dJ 
15.9Hz,1H),1.66- 1.58(in,1H),1.47- 1.39(in, 
1H),1.08- 0.99(in,1H),0.86(dJ 6.7Hz,3H), 

____________0.77(tJ 7.4Hz,3H) 
1 HNMR(500MHzDMSO-d6)69.79(s,1H),7.02 

(dJ 1.7Hz1H),6.95- 6.91(in,2H),6.10(s, 
2H),4.56(dJ 9.7Hz, 1H),4.43(dJ 15.1Hz 

74 302.4 1H),4.36(dJ 15.1Hz,1H),1.88- 1.83(in 1H), 
1.43- 1.32(in,2H),1.01- 0.93(in,1H),0.93- 0.89 
(in,2H),0.78(dJ 6.7Hz,3H),0.70(tJ 7.3Hz 

_______________________________3H),0.66- 0.61(in,1H),0.60- 0.56(in,1H) 
1 HNMR(500MHzDMSO-d6)610.00(s,1H), 

7.35- 7.32(in,1H),6.90- 6.85(in,2H),6.15(s, 
75 280.3 2H),4.63(dJ 9.4Hz, 1H),4.47(dJ 15.4Hz 

1H),4.37(dJ 15.4Hz,1H),1.52- 1.44(in,1H), 
1.44- 1.37(in,1H)1.04- 0.95(in,1H),0.83(d, 

_____________________J 6.7Hz,3H),0.73(tJ 7.4Hz,3H) 
1 HNMR(400MHzMethanol-d4)68.14(dJ 

13.9Hz,2H),8.07(s,1H),4.42(s,2H),2.39(s, 
81 277.1 3H),1.85(s,1H),1.63(dtdJ 15.1,7.6,3.0Hz 

1H),1.20(ddtJ 14.2,8.8,7.2Hz1H),1.01(dJ 
____________________ 6.6Hz,3H),0.93(tJ 7.4Hz,3H).  

121 260.1 N/A 

123 274.4 N/A 

Example2:SynthesisofCompound29 

HO H 0 
N N 

TMSNCO 

DIPEADMF 
0 

H2N 

[0252] (S)-3-Cyclohexyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4

carboxamide(Compound29).Toamixtureof(S)-3-cyclohexyl-1,3,4,5-4etrahydro-2H

benzo[e][1,4]diazepin-2-one(50ing)andDIPEA(0.1inL)inDMF(1inL)wasadded 
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isocyanato(trimethyl)silane(0.033mL).Afterstirringatitovernighttheresultingmixturewas 

cooledwithanice-bathfollowedbytheadditionofisocyanato(trimethyl)silane(0.050mL)and 

DIPEA(0.1mL).Thereactionwasstirredat0 0 Cfor1handthenatAovernight.Thereaction 

mixturewasdilutedwithwaterandsaturatedaqueousNaHCO3,andthenextractedwithEtOAc.  

TheorganiclayerwaswashedwithH20,driedoverMgSO4,concentrated.Theresiduewas 

purifiedbycolumnchromatographyonsilicagel(CHCl3/MeOH)togiveasolidthatwasstirred 

inethylacetate(lmL)for1hfollowedbyfiltrationanddriedinvacuotogive(S)-3-cyclohexyl

2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxamide(compound29,21mg)asa 

colorlesssolid.LRMS(APCJ)m/z288.2(M+H). 1 HNMR(500MHzDMSO-d6)69.91(s,1 

H),7.30(dJ7.5Hz,1H),7.24(tdJ 1.5Hz,7.7Hz1H),7.07- 7.01(in,2H),6.10(s,2H), 

4.62(dJ9.0Hz1H),4.50-4.34(m,2H),1.68-1.48(mSH),1.39-1.26(m,1H),1.11 

0.86(m,5H).  

Example3:SynthesisofCompound32 

H H 
I . triphosgene, TEA 

2.HO NHHCI 
0 

N 

HO 

benzo[elll,4]diazepin-2-one(Compound32).Toamixtureof(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[effl,4]diazepin-2-one(300mg),andDJPEA(1.2mL)inTHF(6mL)was 

addedtriphosgene(140mg).Themixturewasstirredfor30mm followedbytheadditionof 

azetidin-3-olhydrogenchloride(300mg).Thereactionwasstirredfor3hconcentratedand 

partitionedin10%citricacidaq.andCHCl3.Theorganiclayerwasseparatedconcentratedand 

purifiedusingsilicagelcolumnchromatography(CHCl3/MeOH)togive(S)-3-((S)-sec-butyl)-4

(3-hydroxyazetidine-1-carbonyl)- 1,3,4,5-tetrahydro-2H-benzoLIe][1,4]diazepin-2-one(Compound 

32,379mg)asacolorlesssolid.LRMS(ES)m/z318.2(M+H). 1 HNMR(399MHzDMSO-d6) 

69.89(s,1H),7.20- 7.32(in,2H),7.01- 7.09(in,2H),5.58(dJ6.2Hz,1H),4.46- 4.52(in, 
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1H),4.31- 4.44(in,3H),4.13- 4.19(in,1H),4.03- 4.10(in,1H),3.63- 3.75(in,2H),1.33

1.49(in,2H),0.91- 1.06(in,1H),0.80(dJ6.6Hz,3H),0.72(tJ7.3Hz,3H).  

[0254] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethods 

describedforCompound32andrelatedcompounds: 

Compound# LRMS m/z[M+H] 1 HNMR 
1 HNMR(400MHzDMSO-d6)69.83(s,1H),7.26 
7.18(in,2H),7.08- 6.97(in,2H),4.44- 4.34(in,2H), 

58 290.2 4.14(dJ 9.5Hz1H),2.78(s,6H),1.66- 1.55(in, 
1H),1.47- 1.35(in,1H),1.08- 0.96(in,1H),0.81(d, 

_________________________________ J 6.8Hz,3H),0.76(tJ7.4Hz,3H).  
1 HNMR(500MHzDMSO-.d6)69.91(brs,1H),7.30 
(dJ 7.6Hz1H),7.25- 7.22(in,1H),7.06- 7.02 
(in,2H),4.48(dJ 15.7Hz,1H),4.37(dJ 15.8 
Hz,1H),4.35- 4.33(in,1H),4.20- 4.12(in,2H),4.07 

59 332.2 (ddJ 6.4,8.9Hz,1H),3.81(ddJ 3.7,9.1,Hz 
1H),3.72(ddJ 3.7,9.1,Hz1H),3.19(s,3H),1.47 

- 1.34(in, 2H),1.01- 0.92(in,1H),0.79(dJ 6.7 
_____________________ Hz,3H),0.71 (tJ 7.4Hz,3H) 

1 HNMR(400MHzDMSO-d6)610.06(s,1H),7.26 
(tJ 8.0Hz, 1H),7.20(ddJ 80,1.4Hz1H),7.09 
(ddJ 8.0,1.4Hz,1H),5.61(dJ 6.3Hz1H), 

66 352.1 4.66(dJ 16.4Hz, 1H),4.45(dJ 16.4Hz1H), 
4.44 4.33(in,1H),4.25(s,1H),4.17 3.99(in,2H), 
3.74 3.65(in,2H),1.55- 1.37(in,2H),1.01(dtJ 
15.1,7.9Hz,1H),0.83(dJ 6.6Hz,3H),0.76(tJ 

_________________7.4 Hz, 3H).  

(dJ 8.8Hz1H),7.10- 7.07(in,2H),5.58(dJ 
6.2Hz1H),4.50(dJ 6.2Hz,1H),4.42-4.29(in, 

72 336.2 3H),4.16(tJ 7.7Hz, 1H),4.05(tJ 7.7Hz1H), 
3.72(ddJ 8.7,4.8Hz,1H),3.65(ddJ 8.7,4.8 
Hz,1H),1.54- 1.34(in,2H),1.04- 0.92(in,1H),0.81 

____________________(dJ 6.7Hz,3H),0.74(tJ 7.4Hz,3H) 
1 HNMR(500MHzDMSO-d6)610.00(s,1H),7.36 
7.30(in,1H),6.91- 6.85(in,2H),5.58(dJ6.3Hz 
1H),4.50- 4.43(in,1H),4.41- 4.29(in,3H),4.16(t, 

76 336.4 J7.7Hz, 1H),4.08- 4.00(in,1H)3.72(ddJ 8.6, 
4.8Hz1H),3.66- 3.58(in,1H),1.61- 1.48(in,1H), 
1.46- 1.33(in,1H),1.07- 0.95(in,1H),0.83(dJ 

____________6.6Hz,3H),0.75(tJ 7.4Hz,3H) 
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Compound# LRMS m/z[M+H] 1 HNMR 
1 HNMR(500MHzDMSO-d6)610.02(s,1H)7.37 
7.30(in,1H),6.90- 6.86(in,2H),6.61- 6.53(1H, 

77 294.2 4.62(brdJ 9.8Hz1H),4.47- 4.36(in,2H), 
2.56(dJ 4.3Hz,3H),1.45-1.35(m,2H),1.01
0.93(in,1H),0.81(dJ 6.7Hz,3H),0.76- 0.67 

__________________________(in,3H) 
1 HNMR(500MHzDMSO-d6)69.89- 9.78(in,1 
H),7.30- 7.12(in,3H),6.68- 6.57(in,1H),4.65

78 294.2 4.51(in,2H),4.40- 4.27(in,1H),2.67- 2.56(in,3 
H),1.32(in,1H),1.22- 1.12(in,1H),0.92- 0.81(in, 

__________________ 1H),0.75- 0.66(in,3H),0.63- 0.58(in,3H) 
1 HNMR(500MHzDMSO-d6)69.75(brs1H), 
7.27- 7.13(3Hin),5.60(dJ 6.3Hz1H),4.50
4.34(in,4H),4.23- 4.15(in,1H),4.14- 4.08(in,1H), 

79 336.4 3.77(ddJ 4.9,8.7Hz,1H),3.70(ddJ 5.2,8.7 
Hz,1H),1.36- 1.22(in,1H),1.11- 1.00(in,1H),0.95 
-0.83(in,1H),0.72(dJ 6.6Hz,3H),0.63(tJ 

_________________ 7.3 Hz, 3H) 

Compound # LRMS m/z [M+H] Coinpound # LRMS m/z [M+H] 
93 369.0 266 387.3 

94 369.0 267 430.4 

96 3714 268 463.4 

97 344.5 269 403.4 

98 331.4 270 389.3 

99 339.3 271 331.0 

101 328.3 273 327.0 

102 332.4 274 420.0 

103 345.1 275 438.4 

133 347.3 276 352.1 

134 346.4 277 356.4 

135 348.4 278 379.4 

136 348.4 279 374.4 

137 348.4 279 435.4 

138 331.4 280 332.4 

139 373.4 281 435.4 

140 348.4 282 332.3 
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Compound # LRMS m/z [M+H] Compound # LRMS m/z [M+H] 
141 3755 283 360.3 

142 345.3 284 369.4 

143 345.2 285 346.4 

144 345.4 286 395.3 

220 368.2 287 395.3 
221 369.2 288 366.2 

222 375.3 289 360.2 

223 375.3 290 359.3 

224 380.3 291 369.2 

225 320.0 292 369.2 

226 331.0 293 346.4 

227 332.0 294 373.4 

228 333.0 295 387.4 

229 345.0 296 359.4 

230 345.3 297 318.4 

231 345.3 298 382.4 
232 347.0 299 386.3 

233 354.0 300 338.3 

234 359.3 301 389.3 

235 359.3 302 360.2 

236 360.0 303 360.3 
237 371.0 304 373.4 
238 373.0 305 373.4 

240 382.3 307 331.4 

241 383.3 308 331.4 

242 387.3 325 276.1 

243 389.3 332 304.1 

244 398.3 335 262.1 

245 399.3 337 336.2 

246 409.3 338 294.2 
247 423.3 340 350.4 

248 423.3 346 350.5 

249 346.2 347 350.4 

250 345.2 348 294.4 
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Compound # LRMS m/z [M+H] Compound # LRMS m/z [M+H] 
251 346.0 349 393.4 
252 395.3 350 363.5 
253 383.3 351 407.3 
254 409.4 352 378.3 
255 413.3 354 350.4 
256 333.0 355 350.2 
257 423.0 356 407.5 
258 432.3 357 266.4 
259 417.3 358 363.3 
260 374.3 359 350.4 
261 362.0 363 364.4 
262 444.4 369 347.2 
263 361.3 370 337.1 
264 371st 379 319.1 
265 400.4 

Example4:SynthesisofCompound31 

H o Ho 
1. triphosgene, TEA N 

NH 2.NH2Me/THF 7=0 

HN 

[0255] (5)-3-QIS)-sec-Butyl)-N-methyl-2-oxo-1,2,3,5-tetrahydro-4H

((S)-sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(200mg,916jimol)and 

DIPEA(470jiL,2.75mmol)inCH2Cl2(4mL)wasaddedtriphosgene(110mg,370kmol).The 

reactionwasstilTedfor30mm andthencooledwithanicebath.Methylamine(2MinTHF,1.3 

mL,2.6mmol)wasaddedandthereactionwaswarmedtortandstinedfor1h.Thereaction 
S 

mixturewasquenchedwithwaterthelayerswereseparatedandtheorganiclayerwas 

concentrated.Theresiduewaspurifiedusingsilicagelchromatography(20-80% 

EtOAc/hexane)togiveasolidthatwastrituratedwithdiisopropyletherandtheprecipitatewas 

collectedtogive(S)-3-((S)-sec-butyl)-N-methyl-2-oxo-1,2,3,S-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamide(Compound31,161mg,584jimol,64%)asacolorless 
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benzo[e][1,4]diazepine-4-carboxamide(Compound31).Toanice-cooledmixtureof(S)-3-
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solid.LRMS(ES)m/z276.2(M+H). 1 HNMR(400MHzDMSO-dcs)69.92(s,1H),7.22- 7.31 

(in,2H),7.02- 7.07(in,2H),6.52- 6.58(in,1H),4.59(dJ10.1Hz,1H),4.38- 4.48(in,2H), 

2.58(dJ4.4Hz,3H),1.32- 1.43(in,1H),1.17- 1.32(in,1H),0.86- 1.00(in,1H),0.76(d, 

J66Hz,3H),0.67(tJ7.4Hz,3H).  

Example5:SynthesisofCompound41 

H 0 H 

-S Et3N 
I 0H2012 N 0 

N1 

[0256] (S)-3-Isopropyl-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound41). 1-Methyl-1H-pyrazole-4-carbonylchloride 

(62ing,0.431ininol)wasaddedtoastirringsolutionof(S)-3-isopropyl-1,3,4,5-tetrahydro-2H
S 

benzo[e][1,4]diazepin-2-one(80ing,0.392ininol)andtriethylainine(106inL,0.783ininol)in 

CH2Cl2(2inL)atit.After4hthereactionwasconcentratedtheresultantresiduesuspendedin 

MeOH(totalvoluine1.8inL)andfilteredthrougha0.4~iinsyringefilterfollowedby 

purificationusingreversephaseHPLC(0->30%MeCN/H20w/0.1%forinicacid)togive(S)-3

isopropyl-4-(1-inethyl-1H-pyrazole-4-carbonyl)- 1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2

oneasawhitesolid(Coinpound41,55ing,45%).LRMS(APCJ)m/z313.1(M+H). 1 HNMR 

7.5Hz,1H),6.98(dJ 8.0Hz, 1H),4.85(s,2H),3.85(s,3H),1.51(s,1H),0.81(dJ 6.1Hz 

3H),0.73(dJ 6.5Hz,3H).  

[0257] Thefollowingcoinpoundswerepreparedbyinethodsanalogoustotheinethod 

describedforCoinpound41: 

Coinpound# LRMS m/z [M+H] 
373 328.1 
371 386.1 
363 310.1 
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Example6:SynthesisofCompound15 

H 0 H 0 
N 

Ac2O 

pyridineDMAP d 
r 

0 
[0258] (S)-4-Acetyl-3-((5)-sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one 

(Compound15).Toamixtureof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzolle][1,4]diazepin-2-one(200mg,916~mo1),DMAP(12mg,98~mo1),andpyridine(2mL) 

wasaddedAc20(170jiL,1.8mmol).AfterstirringatAfor3hthereactionmixturewas 

concentratedunderreducedpressure.Theresiduewaspurifiedwithsilicagelchromatography 

(10-60%EtOAc/hexane)togive(S)-4-acetyl-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[effl,4]diazepin-2-one(Compound15,93mg,357ptmol,39%)asacolorlesssolid.LRMS 

(ES)m/z261.3(M+H). NMR(400MHzDMSO-d6)610.06(s,1H),7.39(dJ7.5Hz,0.75 

H),7.32- 7.26(in,1H),7.23(dJ7.5Hz,0.25H),7.12- 7.03(in,2H),4.88(dJ10.1Hz 

0.75H),4.81(dJ 15.9Hz,0.25H),4.66- 4.55(in,1.5H),4.49- 4.37(in,0.25H),4.15(d, 

J10.1Hz,0.25H),2.14(s,2.25H),2.07(s,0.75H),1.49- 1.37(in,0.5H),1.37- 1.24(in,1.5 

H),1.09 0.97(in,0.25H),0.96- 0.86(in,0.75H),0.84(dJ6.6Hz,0.75H),0.78(dJ66 

Hz2.25H),0.73(tJ7.3Hz,0.75H),0.65(tJ7.3Hz,2.25H) 

[0259] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

Compound# LRMSm/z[M+H] 1 HNMR 
1 HNMR(500MHzDMSO-d6)610.05(s,1H), 
7.38(dJ7.5Hz1H),7.31- 7.22(in,1H),7.10

7.03(in,2H),4.89(brdJ9.8Hz,0.8H),4.75(br 
28 287.2 dJ 15.2Hz,0.2H),4.63- 4.54(in,1.6H),4.42(brd, 

J15.6Hz,0.2H),4.19(brd,,J10.1Hz,0.2H), 
2.13(s,2.3H),2.06(s,0.7H),1.68- 1.37(5Hin), 

___________ 1.31- 1.19(in, 1Hin)0.77- 1.12(SHin) 
1 HNMR(500MHzDMSO-d6)610.06(s,1H),7.33 
(ddJ 9.2,2.9Hz,0.75H),7.22- 7.06(in,2.25H), 

69 279.2 4.89- 4.80(in,1H),4.66- 4.56(in,1.SH),4.17- 4.15 
______________________________(in, 0.25H), 4.05 - 4.01 (in, 0.25H), 2.14 (s, 2.25H), 
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2.07(sO.75H),1.55- 1.23(in,2H),0.84- 0.93(m 
________________________________ 1H),0.78- 0.75(in,3H),0.68- 0.65(in,3H) 

91 301.3 N/A 
326 247.2 N/A 
361 280.1 N/A 

Example7:SynthesisofCompound18 

0 
OH 

HATUDIPEA 
0 

OH 

[0260] (S)-3-((S)-sec-Butyl)-4-(2-hydroxyacetyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one.Toamixtureof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(300mg)andhydroxyaceticacid(157mg)inDMF(6mL)was 

addedHATU(784mg)andDIPEA(710jiL).Themixturewasstirredfor3d.Themixturewas 

dilutedwithwaterandextractedwithEtOAc.Thecombinedorganiclayerwaswashedwith 

saturatedammoniumchloridebrineandthenconcentratedinvacuo.Theresiduewaspurified 

bysilicagelcolumnchromatography(hexane/EtOAc)togive(S)-3-((S)-sec-butyl)-4-(2

hydroxyacetyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound18,152mg)asa 

colorlesssolid.LRMS(ES),m/z277.2(M+H). 1 HNMR(500MHzDMSO-d 6 )a10.11(s,1H), 

(tJ5.7Hz1H),4.40- 4.57(in,3H),4.04- 4.20(in,1H),1.22- 1.32(in,1H),1.15- 1.22(in, 

1H),0.81- 0.93(in,1H),0.77(dJ66Hz,3H),0.63(tJ7.3Hz,3H).  

[0261] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound18: 

Compound# LRMS m/z[M+H] 1 HNMR 
1 HNMR(500MHzDMSO-d6)610.21- 10.16(in, 
1H),7.45- 7.32(in,1H),6.97- 6.89(in,2H),4.92

42 295.3 4.82(in,1H),4.70(tJ5.7Hz,1H),4.56- 4.34(in, 
2H),4.18- 4.05(in,2H),1.68- 1.25(in,2H),0.97

_________________ 0.66 (in, 7H).  
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Compound# LRMS m/z[M+H] 1 HNMR 
1 HNMR(500MHzDMSO-d6)610.19- 10.15(in, 
1H),7.47- 7.31(in,1H),6.96- 6.87(in,2H),4.92

43 309.4 4.83(in,1H),4.67- 4.18(in,3H),3.65- 3.58(in,2H), 
2.83 2.36(in,2H),1.58- 1.28(in,2H),0.97- 0.66 

_______________________________ (in, 7H) 
1 HNMR(500MHzDMSO-d6)613.26(brs,1H), 
10.11(brs1H),8.38- 7.71(in,2H),7.34- 7.22(in, 

45 313.2 2H),7.12- 7.04(in,2H),5.26- 4.38(in,3H),1.42
1.22(in,2H),0.95(brdJ 6.7Hz, 1H),0.79(dJ 

_________________________________6.6Hz,3H),0.65(tJ 7.3Hz,3H).  
1 HNMR(500MHzDMSO-d6)610.11(brs,1H), 
8.17(brs,1H),7.77(s,1H),7.33- 7.20(in,2H),7.14 

46 327.4 - 7.02(in,2H),5.05- 4.68(in,3H),3.89- 3.85(in 
,3H),1.42- 1.25(in,2H),0.99- 0.89(in,1H),0.79(d, 

_________________________________J 6.6Hz,3H),0.65(tJ 7.4Hz,3H).  
1 HNMR(399MHzDMSO-d6)610.22 10.11(in, 
1H),7.67- 7.53(in,1H),7.38- 7.24(in, 1H),7.15

47 340.3 7.01(in,3H),6.69- 6.43(in,2H),4.95- 4.74(in,1H), 
4.68- 4.50(in,2H),4.41- 4.01(in,1H),1.56- 1.21 
(in,2H),1.08- 0.88(in,1H),0.81(dJ 6.4Hz,3H), 

___________________0.67 (t, J 7.2 Hz, 3H).  
1 HNMR(399MHzDMSO-d6)611.81(brs,1H), 
10.22- 10.11(in,1H),7.48(dJ 6.6Hz1H),7.40

48 340.2 7.26(in,1H),7.14- 7.03(in,3H),6.23- 6.13(in,1H), 
6.10- 6.01(in,1H),4.96- 4.77(in,1H),4.70- 4.48 
(in,2H),1.48- 1.29(in,2H),1.12- 0.93(in,1H),0.88 
- 0.77 (in, 3H), 0.75 - 0.62 (in, 3H) 
1 HNMR(500MHzDMSO-d6)610.05(s,1H),7.41 

49 291.2 4H),3.68- 3.59(in,2H),2.86- 2.78(in,1H),2.50
2.43(in,1H),1.50- 1.22(in,2H),1.06- 0.86(in, 

_____________________________1H),0.86 0.76(in,3H),0.76 0.61(in,3H) 
50 329.2 N/A 

1 HNMR(500MHzDMSO-d6)613.31 13.25(in, 
1H),10.05(brs1H),7.85- 7.80(in,1H),7.25-7.02 

70 331.4 (in,3H),6.60(brs,1H),5.71(brdJ 8.7Hz 
0.35H),5.22- 4.83(in,2.2H),4.55(brdJ 15.9Hz 
0.45H),1.63-1.42(in,2H),1.09- 0.98(in,1H),0.87 

_________________ 0.65 (in, 6H) 
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Compound # LRMS m/z [M+H] Compound # LRMS m/z [M+H] 
83 363.3 170 384.2 

84 327.3 171 364.2 

85 355.2 172 354.2 

86 291.2 173 370.2 

92 303.4 174 399.2 

95 329.2 175 429.2 

104 313.2 176 380.2 

105 313.3 177 316.2 

106 317.2 178 316.2 

107 317.2 179 371.2 

108 325.2 180 411.2 

109 368.2 181 364.2 

110 340.1 182 372.2 

111 339.1 183 319.3 

122 325.1 184 360.3 

124 317.3 185 360.3 

125 392.3 186 387.2 

126 414.5 190 325.1 

127 330.4 191 325.0 

128 339.0 192 325.0 

147 332.1 193 344.1 

148 344.0 194 344.1 

149 319.1 195 318.1 

151 363.3 197 358.1 

152 314.3 198 332.2 

153 314.4 199 305.1 

154 354.4 200 405.1 

155 340.3 322 313.1 

156 354.3 327 326.0 

157 328.2 328 343.1 

158 367.3 329 341.1 

159 328.4 330 357.1 

160 313.1 331 299.1 

161 330.2 339 309.4 
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Compound # LRMS m/z [M+H] Compound # LRMS m/z [M+H] 
162 367.2 341 295.3 

163 384.2 342 331.3 

164 371.2 343 332.4 

165 378.2 344 358.4 

166 356.2 360 419.4 

167 378.2 362 296.1 

168 406.2 367 295.1 

169 406.2 368 361.1 

Example8:SynthesisofCompound16 

H 
N 

-½ 
r~OTBDMS ,~ HATU, DIPEA o 

I 

2.4NHOI/EtOAc 
/ 

[0262] (S)-3-((S)-sec-Butyl)-4-(1-(2-hydroxyethyl)-1H-pyrazole-4-carbonyl)-1,3,4,5

tetrahydro-2H-benzo[elll,4]diazepin-2-one(Compound16).Toamixtureof(S)-3-((S)-sec
e 

butyl)-1,3,4,5-tetrahydro-2H-benzoLie]LI1,4]diazepin-2-one(160mg)and1-(2-{[tert

butyl(dimethyl)silyl]oxylethyl)-1H-pyrazole-4-carboxylicacid(210mg)inDMF(3mL)was 

addedHATU(310mg)andDIPEA(3204).Thereactionmixturewasstirredfor3.5li.The 

waswashedwitha50%brinesolution, brineandthendriedoverMgSO4andconcentratedin 

vacuo.Theresiduewaspurifiedbysilicagelcolumnchromatography(CHCl3/EtOAc)togive 

265mgof(S)-3-((S)-sec-butyl)-4-(1-(2-((tert-butyldimethylsilyl)oxy)ethyl)- 1H-pyrazole-4

carbonyl)-1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one.Methanol(1.5mL)wasthen 

addedto(S)-3- ((S)-sec-butyl)-4-(1- (2-((tert-butyldimethylsilyl)oxy)ethyl)-1H-pyrazole-4

carbonyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-onefollowedbytheadditionof 

stirredfor2handthenconcentratedin 
HCl/EtOAc(4M,1.5mL).Thereactionmixturewas S 

vacuo.Theresiduewaspurifiedbycolumnchromatographyonaminofunctionalizedsilicagel 

(CHCl3/MeOH)togive(S)-3-((S)-sec-butyl)-4-(1-(2-hydroxyethyl)-1H-pyrazole-4-carbonyl)
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mixturewasdilutedwithwaterandextractedwithEtOActwice.Thecombinedorganiclayer
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1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one(Compound16,107mg)asacolorlesssolid.  

LRMS(ES),m/z357.3(M+H). 1 HNMR(400MHzDMSO-d6)610.10(1Hbrs),8.16(1Hbr 

7.79(1Hs),7.23- 7.35(2Hin),7.04- 7.12(2Hin 4.69- 4.99(4Hin),4.17(2HtJ5.5 

Hz),3.71 3.79(2Hin 1.21- 1.48(2Hin),0.88- 1.04(1Hin),0.79(3HdJ68Hz),0.65 

(3HtJ7.4Hz).  

Example9:SynthesisofCompoundI 
0 H 0 

HO 

HO HATU 
± t 

NH H2N 0 
0 

0 
H2N 

[0263] 3-QIS)-3-((5)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)

3-oxopropanamide(Compound1).Toasuspensionof(8)-3- ((S)-sec-butyl)-1,3,4,5-tetrahydro

2H-benzo[eftl,4]diazepin-2-one(1.02g,4.67minol),malonamicacid(578ing,5.61minol), 

HATU(2.13g,5.61minol)inDMF(10mL)wasaddedtriethylamine(1.95mL,14.0minol), 

andthenstirredatrtovernight.ThereactionwasdilutedwithEtOAc(30mL),washedwithH20 

(10mL)andbrine(10mL),driedwithNa2SO4filteredpurifiedbyreversephaseHPLC(5-70% 

MeCN/H20,0.1%formicacidbuffer),andre-purifiedbysilicagel(0-10%MeOH/DCM)to 

oxopropanamide(717ing,51%)asawhitesolid.LRMS(APCJ)m/z304.1(M+H). 1 HNMR 

(400MHz,343KDMSO-d6)69.87(s,1H),7.40 7.25(in,3H),7.12 7.07(in,2H),6.84(s, 

1H),4.89(dJ 9.8Hz, 1H),4.73(dJ 14.6Hz, 1H),4.62(dJ 14.7Hz1H),3.52(dJ 

15.2Hz1H),3.32(dJ 14.6Hz1H),1.45 1.26(in,2H),1.00 0.90(in,1H),0.88- 0.76 

(in,3H),0.73 0.63(in,3H).  
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provide3-((S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e]LI1,4]diazepin-4-yl)-3-
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Example10:SynthesisofCompound17 

0 

HOErNHBoc 
Ho H 0 
N N 

1.HATUDIPEA 

2.TFA 

0 NH2 

[0264] (S)-3-((S)-sec-Butyl)-4-glycyl-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one 

(Compound17).Toasolutionof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(200mg,0.916mmol)inDMF(2mL)wasaddedDJPEA(314uL 

1.83mmol),N-Boc-glycine(193mg,1.10mmol)andHATU(453mg,1.19mmol).The 

reactionmixturewasstilTedovernightandthenquenchedbywaterandextractedwithEtOAc.  

TheorganiclayerwasdriedoverNa2SO4andconcentratedtoacruderesiduewhichwaspurified 

usingsilicagelchromatography(0to5%MeOH/CHCl3)togivetert-butyl(2-((S)-3-((S)-sec

butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)-2-oxoethyl)carbamateasanoil.  

Toasolutionoftert-butyl(2-((S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzolle]I1,4]diazepin-4-yl)-2-oxoethyl)carbamateinCH2Cl2(1mL)wasaddedTFA(1mL).  

Afterstirringovernighttheresultingmixturewasconcentratedunderreducedpressure.The 

residuewaspurifiedwithaminofunctionalizedsilicagel(0to10%MeOH/CHCl3)andsilicagel 

chromatography(0to20%MeOH/CHCl3)togive(S)-3-((S)-sec-butyl)-4-glycyl-1,3,4,5

asapaleyellowfoam.LRMS(ES),m/z276.2(M+H). 1 HNMR(500MHzDMSO-d6)a10.1 

(brs,1H,),7.41-7.21(in,2H),7.12- 7.04(in,2H),4.88(dJ10.2Hz, 1H),4.59(dJ14.7Hz 

1H),4.52(dJ14.8Hz, 1H),3.73(dJ17.2Hz, 1H),3.51- 3.20(in,2H),3.37(dJ17.1Hz 

1H),1.58- 1.20(in,2H),1.08- 0.60(in,7H).  
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tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound17,253mg,0.920mmol,100%yield)
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Example11.SynthesisofCompound33 

0 

H 0 OMe HO 
1. CI Et3N N 

p 
U 

NH 2.NH3 0 

0 
NH2 

[0265] 2-((S)-3-((5)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)

2-oxoacetamide(Compound33).Toasolutionof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(60mg,0.28mmol)andDJPEA(0.14mL,0.83mmol)inDCM(1 

mL)at00 Cwasaddedmethyl2-chloro-2-oxoacetate(254,0.28mmol),andthemixturewas 

stilTedat00 Cfor15 mm.MeOH(2mL)wasaddedtoquenchthereactionmixture.The 

reactionwasconcentratedandDCM(1mL)andammonia(7MinMeOH,0.39mL,2.75mmol) 

wereadded.Thereactionmixturewasthenstinedat50 0 Covernightconcentratedandpurified 

usingreversephaseHPLC(5-70%MeCN/H20,0.1%formicacidbuffer)toafford2-((S)-3-((S)

sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)-2-oxoacetamide(Compound 

33,37mg,47%)asawhitesolid.LRMS(APCJ)m/z290.1(M+H). 1 HNMR(400MHz 

methanol-d4)67.47- 7.29(in,2H),7.24- 7.15(in,1H),7.13 7.06(in,1H),4.90 4.85(in, 

1H),4.79- 4.64(in,2H),1.60 1.37(in,1H),1.28 1.06(in,1H),1.03- 0.93(in,1H),0.89

Example12.SynthesisofCompound51 

0 HATU 
OH 

HO DIPEADMF 

[0266] (S)-3-((S)-sec-Butyl)-4-(2-hydroxy-2-methylpropanoyl)-1,34,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound51). Toamixtureof(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(300mg)and2-hydroxy-2-methylpropanoicacid 

(310ing)inDMF(6mL)wasaddedHATU(1.15g)andDJPEA(710p~L).Themixturewas 
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0.81(in,3H),0.78 0.65(in,3H).
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stilTedfor1dfollowedbydilutionwithwaterandextractionwithEtOAc.Theorganiclayer 

waswashedwithH20,brineandthenconcentrated.Theresiduewaspurifiedbycolumn 

chromatographyonaminosilicagel(hexane/EtOAc)togive(S)-3-((S)-sec-butyl)-4-(2-hydroxy

2-methylpropanoyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound51, 78mg) 

asacolorlesssolid.LRMS(ES)m/z305.2(M+H). 1 HNMR(400MHzDMSO-d6)69.95(br 

5 1H),7.26(brdJ 7.06Hz2H),7.06(brdJ 7.94Hz,2H),5.70- 5.20(in,2H),5.02

4.66(in,2H),1.48 1.09(inSH),0.98 0.56(brs,7H).  

Example13:SynthesisofCompound64 

H H 

NH3 

N 

PhO H2N N 

[0267] (SE)-N~-Cyano-3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine

4-earboximidamide(Compound66).Amixtureofphenyl(SZ)-N-cyano-3-isopropyl-2-oxo

1,2,3,5-tetrahydro-4H-benzo[e]LI1,4]diazepine-4-carbimidate(77ing,0.22inmol),ammonia(7M 

inMeOH,0.32mL,2.2inmol)andTHF(1mL)wasstirredat100 0 Cinmicrowavereactorfor 

30mm.ThemixturewasfilteredandpurifiedbyreversephaseHPLC(5-70%MeCN/H20, 

0.1%formicacidbuffer)toprovide(SE)-N'-cyano-3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H

LRMS(APCJ)m/z272.1(M+H). 1 HNMR(400MHzmethanol-d4)a7.41 7.35(in,2H),7.19 

(ddJ 7.4,7.4Hz,1H),7.09(dJ 8.0Hz,1H),4.81(dJ 9.5Hz, 1H),4.71(dJ 14.6Hz 

1H),4.62(dJ 14.5Hz, 1H),1.68- 1.54(in,1H),0.91(dJ 6.5Hz,3H),0.87(dJ 6.5Hz 

3H).  

[0268] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound66: 

Compound# LRMSm/z[M+H] 1 HNMR 
1 HNMR(500MHzDMSO-d6)610.10(brs,1H), 

71 304.4 7.38(brs,2H),7.24(ddJ 2.7,9.0Hz1H),7.15 
____________________________________(dt, J 2.9, 8.5 Hz, 1H), 7.10 (dd, J 5.2, 8.9 Hz 
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benzo[e][1,4]diazepine-4-carboximidamideasawhitesolid(Compound66,19ing,32%).
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1H),4.77- 4.70(in,1H),4.60- 4.51(in,2H),1.56
1.45(in,1H),1.41- 1.34(in,1H),1.07- 0.98(in, 

_____________________ 1H),0.84(dJ 6.7Hz,3H),0.73 (tJ 7.4Hz,3H) 
1 HNMR(400MHzAcetone-d6)69.34(s,1H),8.48 
(s,1H),8.24(dJ 4.9Hz, 1H),7.34(dJ 4.9Hz 
1H),6.88(s,2H),5.13(dJ 17.8Hz1H),4.90 

82 287.1 4.70(in,2H),2.08 1.92(in,1H),1.61(dtdJ 
15.0,7.5,3.1Hz1H),1.22(ddtJ 14.0,8.5,7.1 
Hz1H),1.03(dJ 6.6Hz,3H),0.91(tJ 7.4Hz 

__________________________________ 3H).  
336 304.4 N/A 
365 305.1 N/A 
380 350.1 N/A 

Example14:SynthesisofCompound2 

H 0 HO 
N N 

NH3 

N>4 H2N 4 
N N 

[0269] (SE)-3-((S)-sec-Butyl)-N-cyano-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboximidamide(Compound2).Ainixtureofphenyl(SZ)-3-((S)

sec-butyl)-N-cyano-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carbiinidate(62ing, 

0.17ininol),aininonia(7MinMeOH,0.24inL,1.7ininol)andTHF(1inL)wasstirredat50 0 C 

formicacidbuffer)toprovide(SE)-3- ((S)-sec-butyl)-N'-cyano-2-oxo-1,2,3,5-tetrahydro-4H

benzolle][1,4]diazepine-4-carboxiinidainide(Coinpound2,19ing,39%)asawhitesolid.LRMS 

(APCJ)m/z286.1(M+H). 1 HNMR(400MHzinethanol-d4)67.42 7.35(in,2H),7.20(ddJ 

7.6,7.6Hz,1H),7.09(dJ 8.0Hz,1H),4.87(dJ 10.4Hz1H),4.73 4.60(in,2H),1.51 

1.41(in,1H),1.37 1.24(in,1H),1.14- 1.01(in,1H),0.86(dJ 6.SHz,3H),0.74(tJ 

7.3Hz,3H).  
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for2h.TheinixturewasfilteredandpurifiedbyreversephaseHPLC(5-70%MeCN/H20,0.1%
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Example15:SynthesisofCompound19 

H 0 HO 

TFA 

d d 
NBoc NH 

BocN H2N 

[0270] (S)-3-((S)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4

carboximidamide(Compound19).Asolutionoftert-butyl((Z)-((tert

butoxycarbonyl)imino)((S)-3- ((S)-sec-butyl)-2-oxo-1,2,35-tetrahydro-4H-benzo[e]LI1,4]diazepin

4-yl)methyl)-12-azanecarboxylate(35mg,0.076mmol)andTFA(0.12mL,1.52mmol)inDCM 

(1mL)wasstirredatitfor2h.ThecrudewasfilteredandpurifiedbyreversephaseHPLC(0
50%MeCN/H20,0.1%formicacidbuffer)toprovide(S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5

tetrahydro-4H-benzo[effl,4]diazepine-4-carboximidamideasawhitesolid(Compound19,14 

mg,71%).LRMS(APCJ)m/z261.1(M+H). 1 HNMR(400MHzDMSO-d6)610.39(s,1H), 

8.41(s,1H),8.16(s,2H),7.41(dJ 7.6Hz,1H),7.36(ddJ 7.7,7.7Hz,1H),7.16- 7.10(in, 

2H),4.64 4.52(in,2H),4.40(dJ 9.4Hz,1H),1.52- 1.33(in,2H),1.14- 0.98(in,1H), 

0.86(dJ 6.5Hz,3H),0.70(tJ 7.3Hz,3H).  

Example16:SynthesisofCompound21 

NW 

H 0 N H 0 
4.  

44 2.dimethylamineDIPEA NI 

-N 
\ N 

[0271] (SE 
, )-3-((S)-sec-Butyl)-N-cyano-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboximidamide(Compound21).Toasuspensionofdiphenyl 

cyanocarbonimidate(40ing,0.17minol)inTHF(1mL)wasadded(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(37ing,0.17minol)andDIPEA(884,0.50 

minol),whichwasstirredatrtovernight.Thereactionwasfilteredandpurifiedbyreversephase 

HPLC(2-60%MeCN/H20,0.1%formicacidbuffer)togivephenyl(SZ)-3-((S)-sec-butyl)-N

cyano-2-oxo-1,2,3,5-tetrahydro-4H-benzoLie][1,4]diazepine-4-carbimidate.  
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[0272] Phenyl(SZ)-3-((S)-sec-butyl)-N-cyano-2-oxo-1,2,3,5-tetrahydro-4H

benzo[effl,4]diazepine-4-carbimidate(fromabove)anddimethylamine(2MinTHF,0.42mL, 

0.84mmol)inTHF(1mL)wasstirredatrtfor2d.Thereactionwasfilteredandpurifiedusing 

reversephaseHPLC(5-35%MeCN/HzO,0.1%formicacidbuffer)togive(SE)-3-((S)-sec

butyl)-N'-cyano-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4

carboximidamideasawhitesolid(Compound21,1mg,2%).LRMS(APCJ)m/z314.1(M+H).  

NMR(400MHzmethanol-d4)67.40(dJ 7.7Hz1H),7.34(ddJ 7.6,7.6Hz1H),7.17 

(ddJ 7.5,7.5Hz, 1H),7.09(dJ 7.9Hz,1H),4.73- 4.56(in,2H),4.35(dJ 9.5Hz,1H), 

3.11(s,6H),1.72-1.59(in,1H),1.58-1.46(m,1H),1.19 1.07(m,1H),0.91(dJ 6.6Hz 

3H),0.84(tJ 7.2Hz,3H).  

[0273] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound21: 

Compound# LRMS m/z [M+H] 
87 300.1 

Example . SynthesisofCompound22 
HO H 0 

0 

d + CI Et3N N 

NH I I 
H2N H2N 0 

[0274] Methyl((E)-amino((S)-3-((5)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepin-4-yl)methylene)carbamate(Compound22).Toasolutionof(S)-3

((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboximidamide(75mg, 

0.79minol)andtriethylamine(0.12mL,0.86minol)inDCM(0.5mL)at0 0 Cwasaddedmethyl 

chloroformate(8.94,0.12inmol),followedbystirringat0 0 Cfor10mm.Thereactionwas 

concentratedandthenpurifiedusingreversephaseHPLC(5-70%MeCN/H20,0.1%formicacid 

buffer)toprovidemethyl((E)-amino((S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepin-4-yl)methylene)carbamateasawhitesolid(Compound22,25mg,27%).  

LRMS(APCJ)m/z319.1(M+H). 1 HNMR(400MHzmethanol-d4)67.46 7.30(in,2H),7.18 

(ddJ 7.5,7.5Hz, 1H),7.09(dJ 7.9Hz,1H),5.25- 5.05(in,1H),4.78 4.58(in,2H),3.68 
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0
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(s,3H),1.56- 1.32(in,2H),1.15- 1.04(in,1H),0.89(dJ 6.6Hz,3H),0.75(tJ 7.4Hz 

3H).  

[0275] Thefollowingcoinpoundswerepreparedbyinethodsanalogoustotheinethod 

describedforCoinpound22: 

Coinpound# LRMS m/z [M+H] 
112 339.0 
113 303.1 

Example18:SynthesisofCompound3 

H 0 CI H 0 

NH ± ~NH Et3N dH 

N 0 

[0276] (S)-3-((S)-sec-Butyl)-4-(6-oxo-1,6-dihydropyrimidin-2-yl)-1,34,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound3).Ainixtureof(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(80ing,0.37ininol),2-chloropyriinidin-4(3H)-one 

(72ing,0.55ininol),andtriethylainine(0.26inL,1.83ininol)inEtOH(1inL)wasstirredat150 

ocininicrowavereactorfor6h.Thereactionwasconcentratedandpurifiedusingreversephase 

HPLC(5-70%MeCN/H20,0.1%foiTnicacidbuffer)andsilicagelcoluinnchroinatography 

dihydropyriinidin-2-yl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Coinpound3,5ing, 

4%)asawhitesolid.LRMS(APCJ)m/z313.1(M+H). 1 HNMR(400MHzinethanol-d4)6 

7.91 7.72(in,1H),7.41(dJ 7.3Hz,1H),7.36(ddJ 7.7,7.7Hz, 1H),7.18(ddJ 7.5 

Hz1H),7.08(dJ 7.9Hz,1H),5.91(dJ 6.2Hz, 1H),5.27(dJ 10.3Hz1H),4.85 4.73 

(in,2H),1.55 1.40(in,2H),1.17 1.05(in,1H),0.91(dJ 6.6Hz,3H),0.74(tJ 7.4Hz 

3H).  

[0277] Thefollowingcoinpoundswerepreparedbyinethodsanalogoustotheinethod 

describedforCoinpound3: 
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purification(0-8%MeOH/DCM)toprovide(S)-3-((S)-sec-butyl)-4-(6-oxo-1,6-
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Compound# LRMS m/z [M+H] 
88 299.1 
114 297.1 
115 327.1 
116 357.1 

Example . SynthesisofCompound54 

H 
N 

H CI N 
N DIPEA K 

N + NN 
UN 0 

N 0 
H 

[0278] (S)-3-((S)-sec-butyl)-4-(6-oxo-1,6-dihydropyrimidin-4-yl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4liuiazepin-2-one(Compound54). Amixtureof(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(70mg, 0.32mmol), 6-chloropyrimidin-4(5H)-one 

(84mg,0.64mmol),andDIPEA(0.17mL,0.96mmol)inEtOH(2mL)wasstirredat180 0 Cin 

amicrowavereactorfor9h.ThemixturewasfilteredandpurifiedbyreversephaseHPLC(5

70%MeCN/H20,0.1%formicacidbuffer)andsilicagel(0-10%MeOH/DCM)toprovide(S)-3

((S)-sec-butyl)-4-(6-oxo-1,6-dihydropyrimidin-4-yl)-1,3,4,5-tetrahydro-2H

benzo[eftl,4]diazepin-2-oneasawhitesolid(Compound54,21mg,21%).LRMS(APCJ)m/z 

313.1(M+H). 1 HNMR(400MHzchloroform-dandmethanol-d4)67.82(s,1H),7.34 7.25 

(m,2H),7.12(ddJ 7.5,7.5Hz,1H),6.99(dJ 7.9Hz,1H),5.52(s,1H),5.35(dJ 31.3 

Example20:SynthesisofCompound23 

N N 
N N I HBr, I 

AcOH 

N 0 

0 HO 

[0279] (S)-3-Q2S)-sec-Butyl)-4-(4-hydroxy-6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound23).Amixtureof(S)-3-((S)-sec

butyl)-4-(4,6-dimethoxypyrimidin-2-yl)-1,3,4,5-tetrahydro-2H-benzoLie][1,4]diazepin-2-one(65 
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Hz1H),4.63 4.48(in,2H),1.63 1.40(in,2H),1.26- 1.00(in,1H),0.94- 0.66(in,6H).
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mg,0.18mmol)andHBr(33%inAcOH,2mL)wasstirredat100 0 Cfor6h.Thereactionwas 

concentratedazeotropedwithtoluene(2mLx2),dilutedwithEtOAc(15mL),washedwith 

brine(5mL),andpurifiedwithreversephaseHPLC(5-70%MeCN/H20,0.1%formicacid 

buffer)toprovide(S)-3-((S)-sec-butyl)-4-(4-hydroxy-6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound23,8wig,13%)asawhitesolid.LRMS 

(APCJ)m/z329.1(M+H). NMR(400MHzacetone-d6)610.03(s,1H),9.10(dJ 21.0Hz 

1H),7.47 7.40(in,1H),7.32 7.25(in,1H),7.18 7.13(in,1H),7.12- 7.05(in,1H),5.45

5.20(in,1H),5.12(dJ 4.6Hz,1H),5.00- 4.90(in,1H),4.87- 4.75(in,1H),1.80 1.50(in, 

2H),1.19- 1.07(in,1H),0.95 0.72(in,6H).  

Example21.SynthesisofCompound60 

H 
N N 

N H2  N 

)rN Pd/C 
N 

NO2  NH2 

[0280] (S)-4-(5-Amino-4-methoxypyrimidin-2-yl)-3-((5)-sec-butyl)-1,3,4,5-tetrahydro

2H-benzo[e][1,4]diazepin-2-one(Compound61).Amixtureof(S)-3- ((S)-sec-butyl)-4-(4

inethoxy-5-nitropyriinidin-2-yl)- 1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one(85ing,0.23 

ininol)andPd/C(10%,20ing,0.19ininol)inMeOH(3inL)wasstirredunderhydrogen 

purifiedwithreversephaseHPLC(5-70%MeCN/H20,0.1%formicacidbuffer).Thepurified 

eluentwasbasifiedwithsaturatedNaHCO3(10mL),dilutedwithEtOAc(20inL),andthe 

organiclayerwasdriedwithNa2SO4,filteredandconcentratedtogive(S)-4-(5-ainino-4
S 

inethoxypyriinidin-2-yl)-3-((S)-sec-butyl)- 1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one 

(Compound61,52ing,67%)asaclearoil.LRMS(APCJ)m/z342.1(M+H). 1 HNMR(400 

MHzinethanol-d4)67.72(s,1H),7.42 7.34(in,1H),7.33- 7.26(in,1H),7.20- 7.10(in, 

1H),7.07 6.99(in,1H),5.25 5.13(in,1H),4.85 4.72(in,2H),4.01(s,3H),1.65 1.53(in, 

1H),1.5.2- 1.38(in,1H),1.18- 1.05(in,1H),0.97 0.90(in,3H),0.80 0.67(in,3H).  
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atmosphere(60psi)atrtfor2h.ThecrudemixturewasfilteredwithCeliteconcentratedand
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Example22.SynthesisofCompound24 

H 
N N 

N N 

I- BBr3 

N 

NH2  NH2 

[02811 (S)-4-(5-Amino-4-hydroxypyrimidin-2-yl)-3-((5)-sec-butyl)-1,3,4,5-tetrahydro

2H-benzo[e][1,4]diazepin-2-one(Compound24).Toamixtureof(S)-4-(5-amino-4
S 

methoxypyrimidin-2-yl)-3-((S)-sec-butyl)- 1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one 

(45mg,0.13mmol)inDCM(1mL)at0 0 CwasaddedBBr3(1MinDCM,0.40mL,0.40 

mmol).Themixturewasstirredat0 0 Cfor30mm thenatrtovernight.Thecrudemixturewas 

filteredandpurifiedwithreversephaseHPLC(5-70%MeCN/H20,0.1%formicacidbuffer).  

ThepurifiedeluentwasbasifiedwithsaturatedNaHCO3(10mL),dilutedwithEtOAc(20mL), 

theorganiclayerwasdriedwithNa2SO4,filteredandconcentratedinvacuotogive(S)-4-(5
S 

amino-4-hydroxypynmidin-2-yl)- 3-((S)-sec-butyl)- 1,3,45-tetrahydro-2H-benzo[e][1,4]diazepin

2-one(Compound24,8mg,19%)asaclearoil.LRMS(APCJ)m/z328.1(M+H). 1 HNMR 

(400MHzmethanol-d4)67.33- 7.17(in,2H),7.09 7.02(in,1H),7.00 6.92(in,2H),4.97 

(dJ 9.9Hz,1H),4.64- 4.49(in,2H),1.54- 1.35(in,111),1.32 1.20(in,1H),1.05 0.93 

(in,1H),0.84 0.72(in,3H),0.66 0.58(in,3H).  

N IN 
N '4 

N DBU -vs N 
+ NN 0 

NH QEt 

H2N H2N 

[0282] (5)-4-(4-Amino-6-oxo-1,6-dihydropyrimidin-2-yl)-3-((5)-sec-butyl)-1,3,4,5

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound52).Amixtureof(S)-3- ((S)-sec

butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboximidamideformicacidsalt 

(40ing,0.13inmol),ethyl2-cyanoacetate(21NiL,0.20minol),andDBU(784,0.52minol)in 

EtOH(2mL)wasrefluxedovernight.Themixturewasfilteredandpurifiedwithreversephase 
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Example23:SynthesisofCompound52
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HPLC(5-70%MeCN/H20,0.1%formicacidbuffer)toafford(S)-4-(4-amino-6-oxo-1,6

dihydropyrimidin-2-yl)-3-((S)-sec-butyl)- 1,3,4,5-tetrahydro-2H-benzoLie][1,4]diazepin-2-oneasa 

whitesolid(Compound52,2mg,5%).LRMS(APCJ)m/z328.1(M+H). 1 HNMR(400MHz 

methanol-d4)67.48(s,1H),7.35 7.26(in,2H),7.12(ddJ 7.5,7.5Hz,1H),7.00(dJ 7.9 

Hz1H),5.32 4.97(in,1H),4.84 4.62(in,2H),1.76- 1.40(in,2H),1.27- 1.04(in,1H), 

0.96 0.65(in,6H).  

Example . SynthesisofCompound53 

N 
N 

H 
N 0 0 DBU I-re 

NIrr~ N + r-t~Q~~ EtOH N 

I::NH 
H2N 

[0283] (S)-3-((S)-sec-Butyl)-4-(4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)-1,3,4,5

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound53).Amixtureof(S)-3-((S)-sec

butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboximidainideformicacidsalt 

(40ing,0.13ininol),ethyl3-oxobutanoate(254,0.20ininol),andDBU(78NiL,0.52ininol)in 

mm.Thereactionmixturewas 
EtOH(2mL)wasstirredatrefluxfor5hthenat100 0 Cfor90 S 

filteredandpurifiedwithreversephaseHPLC(5-70%MeCN/H20,0.1%formicacidbuffer)to 

afford(S)-3-((S)-sec-butyl)-4-(4-inethyl-6-oxo-1,6-dihydropyriinidin-2-yl)- 1,3,4,3-tetrahydro

327.1(M+H). 1 HNMR(400MHzmethanol-d4)67.38 7.27(in,2H),7.14(ddJ 7.5,7.5 

Hz1H),7.03(dJ 8.0Hz,1H),5.72(in,1H),5.40- 5.20(in,1H),4.90 4.75(in,1H),4.35 

4.25(in,1H),2.18(s,3H),1.55- 1.43(in,2H),1.15- 1.05(in,1H),0.91(dJ 6.5Hz,3H), 

0.76(tJ 7.3Hz,3H).  

Example25:SynthesisofCompound61 
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2H-benzo[e][1,4]diazepin-2-one(Compound53,4ing,9%)asawhitesolid.LRMS(APCJ)m/z



WO2022/099011 PCT/IJS2021/058260 

H 

N N ammoniumformate N 
itt Pd/CMeOH 

N CI N 

tN 
CI 

[0284] (S)-3-((S)-sec-Butyl)-4-(1,3,5-triazin-2-yl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound62). Toamixtureof(S)-3- ((S)-sec-butyl)-4-(4,6

dichioro-1,3,5-triazin-2-yl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(79mg,0.22 

mmol)andammoniumfomciate(136mg,2.16mmol)inMeOH(1mL)wasaddedPd/C(10%, 

10mg)3 Thereactionmixturewasheatedtorefluxandstinedforlh.Themixturewasthen 

filteredthroughCeliteandpurifiedwithreversephaseHPLC(5-70%MeCN/H20,0.1%formic 

acidbuffer)toprovide(S)-3-((S)-sec-butyl)-4-(1,3,5-triazin-2-yl)-1,3,4,5-tetrahydro-2H

benzolle][1,4]diazepin-2-one(Compound62,10mg,16%)asawhitesolid.LRMS(APCJ)m/z 

298.1(M+H). NMR(400MHzmethanol-d4)68.69 8.57(in,2H),7.42(dJ 7.5Hz1H), 

7.37(ddJ 7.7,7.7Hz,1H),7.19(ddJ 7.5,7.5Hz,1H),7.09(dJ 7.9Hz1H),5.43(dJ 

10.2Hz,1H),5.11(dJ 15.1Hz,1H),4.82(dJ 15.1Hz1H),1.55 1.37(in,2H),1.15 

1.02(in,1H),0.93(dJ 6.6Hz,3H),0.73(tJ 7.4Hz,3H).  

Example26:SynthesisofCompound25 

H 0 HO 
N N 

CNBr 
e V 

DIPEA 

N 

[0285] Step1:(S)-3-((S)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine

4-carbonitrile(Compound148).Toamixtureof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(284ing,1.3inmol),DJPEA(0.68mL,3.9minol),andDCM(5 

mL)wasaddedSMcyanogenbromide(0.39mL,2.0minol)dropwise.Thereactionmixturewas 

stirredatitfor30mm, dilutedwithdichloroinethanewashedwithsaturatedNaHCO3,brine 

driedoversodiumsulfateandconcentrated.Theresiduewastrituratedwithdiethylether 

followedbyfiltrationtogive(S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H
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benzolle]I1,4]diazepine-4-carbonitrile(Compound148,0.32g,92%)asanoff-white 

solid.LRMS(APCJ)m/z244.1(M+H).  

H 0 HO 
N 

NH2OH 
U 

a.  

K2003 

4 
N HN 

[0286] Step2:(S)-3-((S)-sec-Butyl)-N-hydroxy-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboximidamide(Compound149). Amixtureof(S)-3- ((S)-sec

butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carbonitrile(96mg,0.40mmol), 

hydroxylaminehydrochloride(26mg,0.79mmol),K2C03(110mg,0.789mmol),andethanol 

(3mL)wasstirredat500cfor14hfilteredandsolventwasremovedbyrotaryevaporation.  

TheresiduewaspurifiedwithreversephaseHPLC(10-100%MeCN/H20,0.1%formicacid 

bufferover40mm)togive(S)-3-((S)-sec-butyl)-N-hydroxy-2-oxo-1,2,3,5-tetrahydro-4H

benzolle][1,4]diazepine-4-carboximidamideasanoff-whitesolid(Compound149,109mg, 

73%).LRMS(APCJ)m/z277.1(M+H).  

H 0 H 
cod2 

m 

N DIPEA 
HN OH 

[0287] Step3:3-((S)-3-((S)-sec-Butyl)-2-oxo-1,23,5-tetrahydro-4H

benzo[e][1,4]diazepin-4-yl)-1,2,4-oxadiazol-5(4H)-one(Compound25).Toamixtureof(8)

3- ((8)-sec-butyl)-N-hydroxy-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4

carboximidamide(30mg,0.11mmol),DIPEA(42mg,0.33mmol)andTHF(1mL)wasadded 

phosgene(15%intoluene,86mg,0.13mmol)dropwise.Thereactionmixturewasstirredatrt 

for1handsolventwasremovedbyrotaryevaporation.Theresiduewaspurifiedusingreverse 

phaseHPLC(10-100%MeCN/H20,0.1%formicacidbuffer)over40mm togive3-((S)-3-((S)

sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)- 1,2,4-oxadiazol-5(411)-one 

asanoff-whitesolid(Compound25,16mg,49%).LRMS(APCJ)m/z303.1(M+H). 1 HNMR 
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(400MHzacetone-d6)a9.26(s,1H),7.53 7.30(in,2H),7.23-7.15(in,2H),4.75 4.48(in, 

2H),4.15(dJ 10.3Hz, 1H),1.63(in,1H),1.45(in,1H),1.14(in,1H),0.87(dJ 6.6Hz 

3H),0.77(tJ 7.4Hz,3H).LRMS(APCJ)mlz303.1(M+H).  

Example . SynthesisofCompound55 

H H 

Ac2O 

NH Et3Npyridine 
HN N 0 

OH 

[0288] (S)-3-((S)-sec-Butyl)-4-(5-methyl-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound55). Ainixtureof(S)-3-((S)-sec-butyl)-N-hydroxy-2

oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxiinidainide(20ing,0.072ininol), 

aceticanhydride(8p1,0.087ininol),triethylainine(30p1,0.22ininol)andpyridine(0.2inL) 

wasStilTedat80 0 Cfor63h.Thereactioninixturewasfilteredandpurifiedwithreversephase 

HPLC(5-70%MeCN/H20,0.1%formicacidbuffer)toprovide(S)-3-((S)-sec-butyl)-4-(5

inethyl-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one(Coinpound55, 

3ing,14%)asawhitesolid.LRMS(APCJ)m/z301. 1(M+H).1 HNMR(400MHzinethanol

d4)a7.41-7.34(in,2H),7.20(ddJ 7.6,7.6Hz, 1H),7.08(dJ 8.0Hz,1H),4.64(dJ 

14.4Hz1H),4.58 4.45(in,2H),2.48(s,3H),1.60- 1.49(in,1H),1.34 1.20(in,1H),1.12 

Example28:SynthesisofCompound56 

HO H 0 

Ut + EtO QEt aq.HOI ~t CS 1~~ SE ftNH 
OH Nr,~O 

[0289] (5)-3-((S)-sec-Butyl)-4-(1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound56). Ainixtureof(S)-3-((S)-sec-butyl)-N-hydroxy-2
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1.00(in,1H),0.85(dJ 6.4Hz,3H),0.73(tJ 7.4Hz,3H).
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oxo-1,2,3,5-tetrahydro-4H-benzo[e]LI1,4]diazepine-4-carboximidamide(50mg,0.18mmol),HC1 

(36%inH20,2.54),andtriethoxymethane(0.5mL,3.0mmol)wasstirredat110 0 Cfor30 
S 

mm.Thereactionmixturewasconcentratedinvacuofollowedbypurificationwithreverse 

phaseHPLC(5-70%MeCN/H20,0.1%formicacidbuffer)toprovide(S)-3-((S)-sec-butyl)-4

(1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(Compound56,32 
mg,62%)asawhitesolid.LRMS(APCJ)m/z287.1(M+H). 1 HNMR(400MHzmethanol-d4) 

68.80(s,1H),7.42- 7.34(in,2H),7.24 7.17(in,1H),7.09(ddJ 80,2.5Hz1H),4.70(dJ 

14.2Hz1H),4.62 4.51(in,2H),1.60 1.47(in,1H),1.35- 1.23(in,1H),1.13 1.02(in, 

1H),0.86(dJ 6.1Hz,3H),0.73(tJ 7.1Hz,3H).  

Example . SynthesisofCompound34 

H SeN 
oi-<~ I 

N N N 
~r 

-I NH Pd(OAc)2,0y2(BiPh)P 
NaOtBu 

SN 

[0290] (S)-3-((S)-sec-Butyl)-4-(3-methyl-1,2,4-thiadiazol-5-yl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound34). Toamixtureof(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(100ing),Pd(OAc)2(10ing),(2

biphenyl)dicyclohexylphosphine(32ing),andNaOt-Bu(88ing)indioxane(3mL)wasadded5

overnightunderanargonatmosphere.Thereactionmixturewasthendilutedwithwaterand 

extractedwithCHCl3.TheorganiclayerwaswashedwithbrinedriedoverMgS04, 

concentratedinvacuoandpurifiedusingsilicagelcolumnchromatography(hexanes/EtOAc)to 

give(S)-3-((S)-sec-butyl)-4-(3-methyl-1,2,4-thiadiazol-5-yl)-1,3,4,5-tetrahydro-2H

benzolle][1,4]diazepin-2-one(Compound34,22ing)asapaleyellowsolid.LRMS(ES)m/z 

317.3(M+H). 1 HNMR(500MHzDMSO-d6)610.02(s,1H),7.37- 7.30(in,1H),6.90- 6.86 

(in,2H),6.61- 6.53(in,1H),4.62(brdJ 9.8Hz,1H),4.47- 4.36(in,2H),2.56(dJ4.3Hz 

3H),1.35- 1.45(in,2H),0.93- 1.01(in,1H),0.81(dJ6.7Hz,3H),0.67- 0.76(3Hin 
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chloro-3-methyl-1,2,4-thiadiazole(123ing).Thereactionwasheatedto80 0 Candstirred
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[0291] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethodforthe 

laststepdescribedforCompound34: 

Compound# LRMS m/z [M+H] 
324 303.3 

Example30:SynthesisofCompound35 

S 
H N N A~ N 

A -______________ 

NH Pd2(dba)3 ,DavePhos N 

NaOtBu 

8/ 

[0292] (3S)-3-[(2S)-Butan-2-yl]-4-(1,3-thiazol-2-yl)-1,3,4,5-tetrahydro-2H-1,4

benzodiazepin-2-one(Compound35).Toamixtureof(3S)-3-[(2S)-butan-2-yl]-1,3,4,5

tetrahydro-2H-1,4-benzodiazepin-2-one(100mg),Pd2(dba)3(42mg),DavePhos(36mg),and 

NaOt-Bu(88mg)intoluene(1.5mL)wasadded2-chloro-1,3-thiazole(110mg). Thereaction 

washeatedto130 0 Cunderanargonatmosphereinamicrowavereactorfor30mm.The 

reactionmixturewasdilutedwithwaterandextractedwithCHCl3.Theorganiclayerwas 

washedwithbrinedriedoverMgSO4concentratedandpurifiedusingsilicagelcolumn 

chromatography(hexanes/EtOAc)togive(3S)- 3- [(2S)-butan-2-yl]-4-(1,3-thiazol-2-yl)-1,3,4,5

tetrahydro-2H-1,4-benzodiazepin-2-one(Compound35,124mg)asapaleyellowsolid.LRMS 

(ES)m/z302.3(M+H). 1 HNMR(500MHzDMSO-d6)a10.16- 10.06(in,1H),7.45- 7.39 

3.7Hz,1H),4.68- 4.48(in,3H),1.51- 1.34(in,2H),1.19- 0.99(in,1H),0.84- 0.66(in,6H).  

[0293] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethodforthe 

laststepdescribedforCompound35: 

Compound# LRMS m/z [M+H] 
323 288.3 
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(in,1H),7.34 7.27(in,1H),7.18(ddJ3.5,2.4Hz, 1H),7.14- 7.04(in,2H),6.86(ddJ3.7,
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Example31:SynthesisofCompound4 

H 
NaN3 

NH4CI 

N N~N 
N 
H 

[0294] (S)-3-((S)-sec-Butyl)-4-(2H-tetrazol-5-yl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound4). Amixtureof(S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5

tetrahydro-4H-benzo[e][1,4]diazepine-4-carbonitrile(442mg,1.8mmol),NaN3(709mg,10.9 

mmol),NH4C1(486mg,9.1mmol),andDMF(4mL)wasstirredat90 0 Cfor1h.Thereaction 

mixturewascooledtortdilutedwithiMHCl(4mL),andextractedwithEtOAc.Theorganic 

layerwaswashedwithbrinedriedoversodiumsulfateandconcentrated.Theresiduewas 

purifiedwithreversephaseHPLC(5-70%acetonitrileinwaterwith0.1%formicacid)togive 

(8)-3- ((S)-sec-butyl)-4-(2H-tetrazol-5- yl)-1,3,45-tetrahydro-2H-benzo[e][1,4]diazepin-2-oneas 

anoff-whitesolid(Compound4,385mg,72%).LRMS(APCJ)m/z287.1(M+H). 1 HNMR(400 

MHzDMSO-d6)615.33(s,1H),10.16(s,1H),7.41(dJ 7.5Hz1H),7.33(tJ 7.7Hz 

1H),7.13(tJ 7.4Hz,1H),7.08(dJ 7.9Hz1H),4.66(dJ 14.1Hz1H),4.54(dJ 

14.1Hz1H),4.37(dJ 10.4Hz, 1H),1.43(dddJ 13.6,7.5,3.3Hz1H),1.30(s,1H),1.03 

(dpJ 20.7,7.5Hz,1H),0.80(dJ 6.6Hz,3H),0.68(tJ 7.4Hz,3H).  

Br 

+ 0 K2003 ~mt 

NH2 

0 

NH2 

[0295] 2-ifS)-3-((5)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4

yl)acetamide(Compound6).Amixtureof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(30mg,0.14mmol),2-bromoacetamide(19mg,0.14mmol)and 

K2C03(38mg,0.28mmol)inacetonitrile(1mL)wasstirredatrtovernight.Thereactionwas 

thenconcentratedandpurifiedwithreversephaseHPLC(5-70%MeCN/H20,0.1%formicacid 
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buffer)toprovide2-((8)-3- ((8)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e]LI1,4]diazepin-4

yl)acetamideasawhitesolid(Compound6,7mg,18%).LRMS(APCJ)m/z276.1(M+H).  

NMR(400MHzmethanol-d4)67.37 7.31(in,2H),7.18(ddJ 7.5,7.5Hz,1H),7.05(dJ 

7.8Hz,1H),3.96(dJ 12.5Hz,1H),3.70(dJ 12.7Hz,1H),3.48(dJ 16.2Hz,1H),3.23 

3.05(m,2H),1.82 1.71(in,1H),1.51-1.41(in,1H),1.14-1.02(m,1H),0.85 0.80(m, 

6H).  

[0296] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethodforthe 

laststepusinganappropriateelectrophileasdescribedforCompound6orusingareductive 

examination: 

Compound# LRMS m/z [M+H] 
309 317.3 
310 277.2 
311 290.1 
312 290.1 
313 318.2 
314 304.1 
315 301.2 
316 258.1 

Example33:SynthesisofCompound62 

H Br H 

DIPEA 
+ 

OH 

[0297] (S)-3-62S)-sec-Butyl)-4-(2-hydroxyethyl)-1,3,4,5-tetrahydro-2H

benzo[elll,4]diazepin-2-one(Compound63).Amixtureof(S)-3-((S)-sec-butyl)-1,3,4,5

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(30ing,0.14inmol),2-bromoethanol(52ing,0.41 

minol)andDJPEA(764,0.41inmol)inACN(1mL)washeatedtorefluxandstirred 

overnight.ThereactionwasfilteredandpurifiedwithreversephaseHPLC(5-70%MeCN/H20, 

0.1%formicacidbuffer)togive(S)-3-((S)-sec-butyl)-4-(2-hydroxyethyl)-1,3,4,5-tetrahydro-2H

benzolle][1,4]diazepin-2-one(Compound63,3ing,8%)asaformicacidsaltandwhitesolid.  

LRMS(APCJ)m/z263.1(M+H). 1 HNMR(400MHzchloroform-d)68.48(s,1H),8.13(s, 
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1H),7.38- 7.25(in,2H),7.17(ddJ 7.5,7.5Hz1H),6.99(dJ S.0Hz,1H),4.44(s,1H), 

4.02(dJ 13.6Hz,1H),3.88(dJ 13.7Hz, 1H),3.82 3.70(in,2H),3.24(dJ 10.5Hz 

1H),3.08- 3.00(in,1H),2.90 2.72(in,1H),1.79 1.67(in,1H),1.56- 1.45(in,1H),1.15

1.03(in,1H),0.91 0.76(in,6H).  

Example34:SynthesisofCompound7 

N NO2  Na(OAc)3BHAcOH %%%% NO2 

-V 0 H A INH3  0H2C12,rt HN,, 

0 Oci 

[0298] Step1:Methyl(2-nitrobenzyl)-L-valinate.AcOH(9.1inL,158.8ininol)was 

addedtoastirringsolutionof2-nitrobenzaldehyde(20g,132.3ininol)andvalineinethylester 

hyrochioride(26.6g,158.8ininol)inCH2Cl2(150inL)atit.After1lithereactionwasplaced 

inawaterbathbeforeNa(OAc)3BH(56.1g,264.7ininol)wasaddedportionwiseover20 S 

After2hthereactionwascooledto0 0 Cquenchedwithsaturatedsodiuinbicarbonate 

(400inL),andstirredvigorouslyfor30inin.ThereactioninixturewasextractedwithCH2Cl2 

(3x300inL),andthecoinbinedorganiclayersweredriedoversodiuinsulfatefiltered, 

concentratedandpurifiedusingsilicachroinatography(0->20%EtOAc/hexaneswith1%NEt3) 

togiveinethyl(2-nitrobenzyl)-L-valinateasayellowoil(22.34g,64%).LRMS(APCJ)m/z 

267.1(M+H). 1 HNMR(400MHzchloroforin-d)67.92(ddJ 8.11.0Hz1H),7.68 7.62 

3.01(dJ 6.1Hz,1H),1.97- 1.89(in,1H),1.59(s,1H),0.95(dJ 6.8Hz,6H).  

NO2  NH2 

0 pt02  0 
HN,, HN,, 0 

[0299] Step2:Methyl(2-aminobenzyl)-L-valinate. Methyl(2-nitrobenzyl)-L-valinate 

(21.4g,80.4ininol)andPtO2(730ing,3.2ininol)weresuspendedinMeOH(100inL)before 

beingstirredunderH2(80psi)atA.After3hthereactionwasfilteredthroughapadofCelite 

andsolventwasreinovedbyrotaryevaporationtogiveinethyl(2-aininobenzyl)-L-valinate 
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(in,1H),7.58(tdJ 7.5,1.3Hz,1H),7.51- 7.37(in,1H),4.18 3.88(in,2H),3.72(s,3H),
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(18.5g,97%)asatanoilwhichwasusedinthenextstepwithoutfurtherpurification.LRMS 
(APCJ)m/z237.1(M+H). NMR(400MHzmethanol-d4)67.06(tJ 7.6Hz1H),6.97(d, 

J 7.2Hz1H),6.76(dJ 7.9Hz,1H),6.66(tJ 7.4Hz1H),3.81(dJ 12.5Hz,1H),3.75 

(s,3H),3.55(dJ 12.5Hz,1H),3.00(dJ 6.1Hz, 1H),1.92(dqJ 13.4,6.7Hz1H),0.93 

(tJ 7.2Hz,6H).  

H 
AIMe3  N 

-V toluene 

[0300] Step3:(S)-3-Isopropyl-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one.  

Trimethylaluminium(43.6mL,87. 1mmol,2Minheptane)wasaddedslowlyover10mm toa 

stirringsolutionofmethyl(2-aminobenzyl)-L-valinate(10.3g,43.6mmol)intoluene(85mL)at 

00 C.After10mm, thereactionmixturewaswarmedtortandstirredfor2h.Thereactionwas 

thencooledto0 0 Cquenchedwithslowadditionofisopropanol(8mL)followedbyMeOH 

(8mL)andstirredvigorouslyfor10mm.Saturatedsodiumbicarbonate(250mL)andEtOAc 

(250mL)werethenaddedthereactionmixturefilteredandtheaqueouslayerseparated.The 

organiclayerwaswashedwithbrine(2x150mL),driedoversodiumsulfatefilteredandthe 

solventwasremovedbyrotaryevaporationtogive(S)-3-isopropyl-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-oneasawhitesolid(6.9g,77%).LRMS(APCJ)m/z205.1(M+H).  

Hz1H),3.89(qJ 13.3Hz, 2H),2.98(dJ 8.8Hz,1H),2.12(ddtJ 13.4,8.6,6.8Hz1H), 

0.92(ddJ 16.2,6.7Hz,6H).  

HO H 0 
KOON 

t 

NH AcOHrt 
)z:0 

H2N 

[03011 Step4:(S)-3-Isopropyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4

carboxamide(Compound7).KOCN(160mg,1.96inmol)wasaddedtoastirringsolutionof 

(S)-3-isopropyl-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(80ing,0.392mmol)in 
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NMR(400MHzmethanol-d4)67.38 7.29(in,2H),7.20(tJ 7.5Hz, 1H),7.06(dJ 7.8
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AcOH(2mL)atrt.After4hthereactionwasconcentratedsuspendedinMeOH(totalvolume 

1.8mL),filteredthrougha0.4kmsyringefilterandthenpurifiedusingreversephaseHPLC(0

>30%MeCN/H20w/0.1%formicacid)togive(S)-3-isopropyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamideasawhitesolid(Compound7,67mg,69%).LRMS 

(APCJ)m/z248.1(M+H). NMR(400MHzmethanol-d4)67.43 7.27(in,2H),7.16(tJ 

7.5Hz,1H),7.07(dJ 7.9Hz, 1H),4.64(dJ 6.3Hz,1H),4.59(qJ 14.4,12.4Hz2H), 

1.58(ttJ 13.2,6.7Hz, 1H),0.89(ddJ 16.2,6.6Hz,6H).  

Example35:SynthesisofCompound9 

H 0 
___ I~<0 

HO HATU N "N 

F OQ$A%%hQ DIPEA,0H2C12  F 0 H 
OH 

[0302] Step1:tert-Butyl((25,35)-1-ff4-fluoro-2-(hydroxymethyl)phenyl)amino)-3

methyl-1-oxopentan-2-yl)carbamate.Toanice-cooledmixtureof(tert-butoxycarbonyl)-L

isoleucine(48.0g,208inmol)and4-fluoro-2-hydroxymethylaniline(57.1g,405minol)in 

CH2Cl2(500mL)wasaddedHATU(83.0g,218inmol)andDJPEA(54.0mL,315mmol).The 

reactionmixturewasstilTedatrtovernightandthenconcentrated.Waterwasaddedtothe 

residueandthemixturewasextractedtwicewithethylacetate.Theorganiclayerwasseparated 

mm andorganiclayerwasseparated.Thiswashingstepwasrepeatedoncewith20%citricacid 

andthenwithsaturatedsodiumbicarbonate.Theorganiclayerwasthenwashedwithbrine 

driedoverMgSO4filteredandmixedwithsilicagel(200g).Thismixturewasstirredfor30 
S 

imnfilteredandconcentratedunderreducedpressure.Totheresultingresiduewasadded 

MeOH(50mL)andsaturatedammoniumchloride(500mL),andthemixturewasstirredfor2h.  

Theprecipitatewascollectedbyfiltrationwashedwithwateranddriedunderreducedpressure.  

Thissolidwasthenrecrystallizedusingethylacetateandhexanestogivetert-butyl((2S,3S)-1

((4-fluoro-2-(hydroxymethyl)phenyl)amino)-3-methyl-1-oxopentan-2-yl)carbamate(62.2g,175 

minol,84%yield)asacolorlesssolid.  
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andthencombinedwith20%citricacid(500mL).Themixturewasvigorouslystirredfor30
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H 0 H 0 
a"NANAcK MnO2  "N 0 

0 H CH2CI2  F 0 H 
F 

OH 0 

[0303] Step2:tert-ButylQI2S,3S)-1-ff4-fluoro-2-formylphenyl)amino)-3-methyl-1

oxopentan-2-yl)earbamate.Toa1-Lround-bottomflaskwasaddedtert-butyl((2S,3S)-1-((4

fluoro-2-(hydroxymethyl)phenyl)amino)-3-methyl-1-oxopentan-2-yl)carbamate(62.2g,175 

mmol)andCH2Cl2(900mL),followedbyMnO2(198g,2.28mol).Thereactionmixturewas 

stirredatiffor2dandtheresultingmixturewasfilteredthroughCelite.Thefiltratewasthen 

concentratedtogivetert-butyl((2S,3S)-1-((4-fluoro-2-formylphenyl)amino)-3-methyl-1

oxopentan-2-yl)carbamate(53.5g,152mmol,87%yield)asayellowsolid.  

0 H 0 
H 

e HOI/dioxane 

0 H 
F F 

0 

[0304] Step3:(S)-3-((S)-sec-Butyl)-7-fluoro-1,3-dihydro-2H-benzo[e][1,4]diazepin-2

one.Toa1-Lround-bottomflaskwasaddedtert-butyl((2S,3S)-1-((2-formylphenyl)amino)-3

methyl-1-oxopentan-2-yl)carbamate(53.5g,152mmol),EtOAc(220mL),and4MHClin 

EtOAc(190mL,760mmol).AfterstirringatAovernighttheresultantprecipitatewascollected 

saturatedsodiumbicarbonateandstirredatrtfor1h.Theresultingmixturewasdilutedwith 

waterandextractedwithEtOAc.Theorganiclayerwasdriedoversodiumsulfatefilteredand 

concentratedunderreducedpressure.Theresiduewassuspendedinhexanefilteredwashed 

withhexaneanddriedunderreducedpressuretogive(S)-3-((S)-sec-butyl)-7-fluoro-1,3
S 

dihydro-2H-benzo[e][1,4]diazepin-2-one(20.2g,86.2mmol,57%yield)asacolorlesssolid.  

ThefiltratestoredinthepreviousstepwasneutralizedwithiMNaOHextractedwithEtOAc 

driedoverMgSO4filteredandconcentratedunderreducedpressure.Theresiduewaspurified 

usingsilicagelcolumnchromatography(0to10%MeOH/CHCl3)togiveadditional(S)-3-((S)
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byfiltrationandwashedwithEtOAcThesolidwasthensuspendedinEtOAcneutralizedwith
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sec-butyl)-7-fluoro-1,3-dihydro-2H-benzo[e][1,4]diazepin-2-one(5.89g,25.1mmol,17%yield) 

asapaleyellowsolid.Thecombinedyieldforthisreactionwas26.1g(74%yield).  

H 0 HO 
N H Pd/C N 

(S) '''I (S) 

F F NH 

[0305] Step4:(S)-3-Q2S)-sec-Butyl)-7-fluoro-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one.Toasolutionof(3S)-3- [(2S)-butan-2-yl]-7-fluoro-1,3-dihydro

2H-1,4-benzodiazepin-2-one(26.1g,111mmol)inMeOH(320mL)wasaddedPd/C

ethylenediaminecomplex(ca4wtPd,1.93g,725~.imol)underanargonatmospherethatwas 

thenreplacedwithahydrogenatmosphere.Afterstirringatrtovernighttheresultingmixture 

wasfilteredthroughCeliteandthefiltratewasconcentratedunderreducedpressure.The 

residuewaspurifiedwithusingsilicagelchromatography(0to100%EtOAc/hexane),andthe 

resultingsolidwassuspendedinhexanefilteredwashedwithhexaneanddriedunderreduced 

pressuretogive(S)-3-((S)-sec-butyl)-7-fluoro-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2

one(18.3g,77.4mmol,70%yield)asacolorlesssolid.  

H 0 HO 

KOON 

F NH HOAc F N 

I~NH2 
0 

[0306] Step5:(S)-3-((S)-sec-Butyl)-7-fluoro-2-oxo-1,2,3,5-tetrahydro-4H

added(S)-3-((S)-sec-butyl)-7-fluoro-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(17.3g, 

73.2mmol),AcOH(8.4mL,150mmol),andMeOH(175mL).Themixturewascooledwithan 

icebathandpotassiumcyanate(7.15g,110mmol)wasadded.AfterstirringatAfor5dthe 

resultingmixturewascooledwithice-bathneutralizedwithsaturatedsodiumbicarbonateand 

concentratedunderreducedpressure.Theresiduewassuspendedinwatercollectedby 

filtrationwashedwithwateranddriedunderreducedpressuretogive(S)-3-((S)-sec-butyl)-7

fluoro-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxamide(Compound9, 19.9 

g,71.2mmol,97%yield)asacolorlesssolid.LRMS(ES)m/z280.4(M+H). 1 HNMR(400 

MHzDMSO-d6)69.93(1Hs),7.19(1HddJ9.1,2.6Hz),7.12-7.06(2Hin),6.15(2Hs 
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benzo[e][1,4]diazepine-4-carboxamide(Compound9).Toa250-mLround-bottomflaskwas
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4.60(1HdJ9.5Hz),4.48(1HdJ15.4Hz),4.40(1HdJ15.5Hz),1.48-1.38(2Hm 

1.04-0.93(1Hin),0.81(3HdJ6.7Hz),0.73(3HtJ7.3Hz).  

Example36 

H 0 
HO a"NH HATU I."N 

00 DIPEA,0H2012  0 H 
F F OH 

[0307] Benzyl((2S,3S)-1-((3-fluoro-2-(hydroxymethyl)phenyl)amino)-3-methyl-1
S oxopentan-2-yl)carbamate.Toamixtureof((benzyloxy)carbonyl)-L-isoleucine(500ing)and 

(2-amino-6-fluorophenyl)methanol(500ing)inCH2C12(10mL)wasaddedHATU(800ing)and 

DIPEA(0.8mL).Thereactionwasstirredfor2h.Thereactionmixturewasthendilutedwith 

waterandextractedwithEtOActwice.ThecombinedorganiclayerswerewashedwithiM 

aqueousHClandconcentrated.Theresiduewaspurifiedusingsilicagelcolumnchromatography 

(CHCl3IMeOH)togivebenzyl((2S,3S)-1-((3-fluoro-2-(hydroxymethyl)phenyl)amino)-3

methyl-1-oxopentan-2-yl)carbamate(355mg)asanorangesolid.  

Example37:SynthesisofCompound10 

NH NHBoc 

pyridine 

F F 

[0308] Step1:tert-Butyl(5-fluoropyridin-3-yl)carbamate.Toa3-Lround-bottomflask 

purgedandmaintainedwithaninertatmosphereofargonwasaddedasolutionof5

fluoropyridin-3-amine(300.0g,1.0equiv)andDMAP(32.6g,0.1equiv)inpyridine(1200mL).  

ThereactionmixturewascooledwithanicebathfollowedbytheadditionofBoc2O(700.0g, 

1.2equiv)inportionstomaintainthereactiontemperaturebetween0and15 0 C. Afterthe 

additionwascompletedthereactionwasstirredovernightat30 0 C.Thereactionmixturewas 

thenconcentratedandtheresiduewasdissolvedin1500mLofMeOH.Waterwasaddedtothe 
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S 

mixtureandtheresultantsolidwascollectedbyfiltration.Thecrudesolidwasdissolvedina 

S amountofdichloromethaneandthenchromatographedthroughsilicagel(20%ethyl 

acetate/petroleumethertogive500g(88%)oftert-butylN-(5-fluoropyridin-3-yl)-carbamateas 

anoff-whitesolid.LRMS(ES)m/z212.9(M+H). 1 HNMR(400MHzchloroform-d)68.18 

(ddJ 16.4,2.1Hz,2H),7.98(dJ 10.7Hz111),7.07- 7.02(in,1H),1.55(s,9H).  

NHBoc NHBoc 
LDA 

DMFTHF CHO 
F F 

[0309] Step2:tert-Butyl(5-fluoro-4-formylpyridin-3-yl)earbamate.Toa1-Lround

bottomflaskpurgedandmaintainedwithaninertatmosphereofargonwasaddedasolutionof 

tert-butylN-(5-fluoropyridin-3-yl)-carbamate(500.0g,1.0equiv)inTHF(5L).Thereaction 

mixturewascooledwithadryice/acetonebathfollowedbythedropwiseadditionof2MLDA 

inTHF(3.5L,3.0equiv)whilemaintainingthereactiontemperaturebelow-70 0 C. The 

reactionmixturewaswarmedto-30 0 Cfor45mm andthencooledto-70 0 C.DMF(860.0g, 

5.0equiv)wasaddedtothesolutionover10mmtomaintainthetemperatureofthereaction 

below-500 Candthereactionmixturewasthenwarmedtoifandstirredfor2h.Thereaction 

wasthenquenchedbytheadditionof4Lofsaturatedammoniumchlorideandtheresulting 

solutionwasextractedthreetimeswithethylacetate(1.5L). Theorganiclayerswerecombined, 

concentrateddriedoversodiumsulfateandchromatographedthroughsilicagel(20%ethyl 

yl)carbamateasayellowsolid.LRMS(ES)m/z241.0(M+H). 1 HNMR(300MHzDMSO-d6) 

a10.17(s,1H),10.07(s,1H),9.11(s,1H),8.47(dJ 1.3Hz1H),1.49(s,9H).  

NHBoc N HCI/dj NH2HGI 

CHO CHO 
F F 

[0310] Step3:3-Amino-5-fluoroisonicotinaldehydehydrochloride.Toa3-Lround

bottomflaskpurgedandmaintainedwithaninertatmosphereofargonwasaddedasolutionof 

tert-butylN-(5-fluoro-4-formylpyridin-3-yl)carbamate(300.0g,1.0equiv)inHCl(2Min 

dioxane2L).TheresultingreactionmixturewasstirredatAovernight.Thesolidformedinthe 
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acetate/petroleumether)togive300g(53%)oftert-butylN-(5-fluoro-4-formylpyridin-3-
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reactionwasfilteredwashedtwicewith500mLofetherandthendriedundervacuumtogive 

280gof3-amino-5-fluoroisonicotinaldehydehydrochlorideasayellowsolid.LRMS(ES)rnlz 

141.2(M+H).  

0 
N0  (S) 

NH2HCI (S) N~NH2 0 
N, 0 

NaBH(OAc) 3, 'a Zr 

F F ~ 

[0311] Step4:Methyl((3-amino-5-fluoropyridin-4-yl)methyl)-L-isoleucinate.Toa3-L 

round-bottomflaskpurgedandmaintainedwithaninertatmosphereofargonwasadded3

amino-5-fluoroisonicotinaldehydehydrochloride(280.0g,1.0equiv),methylL-isoleucinate 

hydrochloride(260.0g,1. 1equiv),anddichloromethane(3L).Themixturewascooledwithan 

icebathfollowedbytheadditionofTEA(396.0g,3.0equiv)andAcOH(785.0g,10.0equiv).  

Themixturewasstirredfor30mmfollowedbytheadditionofsodium S 

triacetoxyborohydride 
(970.0g,3.5equiv)at0 0 C.ThereactionmixturewasstirredovernightatA.Thereactionwas 

thenquenchedslowlybycoolingthereactionwithanicebathtolessthan5 0 Candthenslowly 

adding2Lofsaturatedsodiumbicarbonate.Theresultingmixturewasextractedthreetimes 

withdichloromethane(2L),andtheorganiclayerswerecombinedconcentratedand 

chromatographedthroughsilicagel(25%ethylacetate/petroleumether)togive240g(70%over 

twosteps)ofmethyl((3-amino-5-fluoropyridin-4-yl)methyl)-L-isoleucinateasayellowoil.  

4.97(s,2H),3.76- 3.53(inSH),2.94(dJ 58Hz1H),1.65 1.48(in,1H),1.33(in,1H), 

1.13 0.89(in,1H),0.83 0.62(in,6H).  

NN NH2  AIMe3 H 0 _____ 
N,,U Zr toluene 

F F 

[0312] Step5:(S)-3-Q2S)-sec-Butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[34

e][1,4]diazepin-2-one.Toa3-Lround-bottomflaskpurgedandmaintainedwithaninert 

atmosphereofargonwasaddedasolutionofmethyl((3-amino-5-fluoropyridin-4-yl)methyl)-L
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LRMS(ES)m/z270.2(M+H). 1 HNMR(300MHzchloroform-d)67.72(s,1H),7.64(s,1H),
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isoleucinate(240.0g,1.0equiv)intoluene(1L),followedbytheadditionof2M 
S 

tnmethylaluminumintoluene(1.0L,2.0equiv)dropwiseat0 0 C.Theresultingsolutionwas 

warmedtoitandstinedfor3h.Thereactionwasthenquenchedbytheadditionofmethanol(3 

L)at00 C.Theresultantsolidwasfilteredandwashedwithmethanolthreetimes.Thefiltrate 

wasconcentratedandtheresiduewaspurifiedbyrecrystallizationfromethertogive140g 

(66%)of(S)-3-((S)-sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-one 

asawhitesolid.LRMS(ES)m/z238.0(M+H). 1 HNMR(400MHzDM50-k)610.03(s, 

1H),8.20(s,1H),8.11(s,1H),4.14(dJ 16.9Hz, 1H),3.92(dJ 17.1Hz, 1H),3.25(dJ 

5.4Hz,1H),2.93(s,1H),1.87(in,1H),1.51(in,1H),1.20 1.04(in,1H),0.92(dJ 6.8Hz 

3H),0.84(tJ 7.4Hz,3H).  

H 0 HO 
N N 

KOCN 
t a ___________ 

49 

a' 

NH HOAc 
F F ;Fz0 

H2N 

[0313] Step6:(S)-3-((S)-sec-Butyl)-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4

e][1,4]diazepine-4-earboxamide(Compound10).Toa1-Lround-bottomflaskwasadded(S)

3-((S)-sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-one(140.0g,1.0 

equiv)inAcOH(400mL).Themixturewascooledto0 0 Candpotassiumcyanate(95.0g,2.0 

equiv)wasadded.Thereactionmixturewasstirredfor1hatifandthenconcentrated.The 

solutionwasadjustedslowlyto7-8with2Msodiumbicarbonateat0 0 C.Thesolidswere 

collectedbyfiltrationwashedwithwaterthreetimesanddriedinvacuotogive120g(72%)of 

(S)-3- ((S)-sec-butyl)-6-fluoro-2-oxo-1,2,35-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4

carboxamide(Compound10)asawhitesolid.LRMS(ES)m/z281. 1(M+H).1 HNMR(400 

MHzDMSO-d6)a10.14(s,1H),8.11(s,1H),8.07(s,1H),6.29(s,2H),5.03(s,1H),4.33(s, 

2H),2.0(s,1H),1.50(in,1H),1.22 1.01(in,1H),1.01 0.78(in,6H).  

307 

reactionmixturewasdilutedwithwater(200mL),cooledwithanicebathandthepHofthe
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Example38:SynthesisofCompound11 

N~NNH2 MnO2  N~NNH2 

~ 0H013  LKN 
I 

OH 0 

[0314] Step1:5-Aminopyrimidine-4-carbaldehyde.Toasolutionof(5-aminopyrimidin

4-yl)methanol(0.35g,2.8mmol)inCHCl3(10mL)wasaddedmanganesedioxide(0.97g,11 
a 

mmol).Thereactionmixturewasheatedat65Cfor2h.ThemixturewascooleddowntoA, 

filteredthroughCeliteandwashedwithCH2Cl2(20mL).Thefiltratewasconcentratedtogive 

5-aminopyrimidine-4-carbaldehydeasanoff-whitesolidwhichwasuseddirectlyinthenextstep 

(0.32g,93%yield).LRMS(APCJ)m/z124.1(M+H).  

NH2  Na(OAc)3BH 

K~O MeG Et3N, 0H2012 ~Ir H NH2  N N,, OMe 
t 

[03151 Step2:Methyl((5-aminopyrimidin-4-yl)methyl)-L-isoleucinate. Toasolutionof 

S methylester(0.51g,2.8mmol)inCH2Cl2(10mL)wasadded 

diisopropylethylamine(0.49mL,2.8mmol),followedby5-aminopyrimidine-4-carbaldehyde 

(0.23g,1.9mmol),andthemixturewasstirredfor30mm.Na(OAc)3BH(0.80g,3.8mmol) 

wasaddedandthereactionmixturewasstirredfor1h.Thereactionmixturewasthencooled 

wereseparatedandtheaqueousphasewasextractedwithadditionalDCM(10mL).The 

organicphaseswerecombineddriedoverNa2SO4,concentratedandpurifiedusingsilicagel 

chromatography(0-25%EtOAc/hexane)togivemethyl((5-aminopyrimidin-4-yl)methyl)-L

isoleucinateasayellowishoil(0.36g,76%yield). LRMS(APCJ)m/z253.2(M+H).  

NH2  N 
H 0 KOtBu a 

A, N,, OMe THF KN NH 

V"'t 

308 

downto00 CdilutedwithsaturatedNaHCO3(10mL),andthenstirredatrtfor1h.Thelayers
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[0316] Step3:(S)-7-((S)-sec-Butyl)-5,7,8,9-tetrahydro-6H-pyrimido[5,4-e][1,4]diazepin
6-one.Toasolutionofmethyl S 

((5-aminopyrimidin-4-yl)methyl)-L-isoleucinate(202mg,0.8 

mmol)inTHF(5mL)wasaddedpotassiumtert-butoxide(90mg,0.8mmol).Thereaction 

mixturewasstirredatrtfor1h.Thesolventwasremovedandtheresiduewaspurifiedusing 

reversephaseHPLC(5-100%MeCN/H20,0.1%foanicacidbuffer)over40mmtogive(S)-7

((S)-sec-butyl)-5,7,8,9-tetrahydro-6H-pyrimido[5,4-e][1,4]diazepin-6-oneasanoff-whitesolid 

(80mg,45%yield).LRMS(APCJ)m/z221.2(M+H).  

HO H 0 
N KOON N 

~K 

'-p HOAc!THF <~~V K NH N ft0 
H2N 

[0317] Step4:(S)-7-((S)-sec-Butyl)-6-oxo-5,6,7,9-tetrahydro-SH-pyrimido[5,4

e][1,4]diazepine-8-earboxamide(Compound11).Toa100-mLroundbottomflaskundera 

nitrogenatmospherewasadded(S)-7-((S)-sec-butyl)-5,7,8,9-tetrahydro-6H-pyrimido[5,4

e]I1,4]diazepin-6-one(26mg,0.12mmol)andHOAc(1mL),followedbypotassiumcyanate 

(29mg,0.36mmol).Thereactionmixturewasstirredfor1h.Themixturewaspurifiedusing 

reversephaseHPLC(5-100%MeCN/H20,0.1%foanicacidbuffer)over40mmtogive(S)-7

((S)-sec-butyl)-6-oxo-S,6,7,9-tetrahydro-8H-pyrimido[5,4-e][1,4]diazepine-8-carboxamideasan 

off-whitesolid(Compound11,25mg,79%yield).LRMS(APCJ)m/z264.1(M+H). 1 HNMR 

2.06- 1.91(in,1H),1.71- 1.61(in,1H),1.29- 1.18(in,1H),1.05(dJ 4.0Hz,3H),0.97(tJ 

8.0Hz,3H).  

Example39:SynthesisofCompound13 

LAH 
OMe THF 

0 OH 

[0318] Step1:(3-Amino-5-fluoropyridin-2-yl)methanol.Toasolutionofmethyl3
C 

amino-5-fluoropicolinate(0.51g,3.0inmol)inTHF(10mL)at0Cwasaddedlithium 

309 

(400MHzmethanol-.d4)68.77(s,1H),8.50(s,1H),5.27- 5.10(in,1H),4.67- 4.35(in,2H),
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aluminumhydride(2.3Minhexane,1.56mL)dropwise.Thereactionmixturewasstirredat0 
0 Cfor30mmfollowedbytheadditionofH20(0.11mL),NaOH(3N,0.11mL),andH20(0.33 

mL)insequence.ThemixturewasthendriedoverNa2SO4,filteredthroughCeliteandwashed 

withTHF(20mL).Thefiltratewasconcentratedtoafford(3-amino-5-fluoropyridin-2

yl)methanolasayellowsolid(0.4g,94%yield).LRMS(APCJ)m/z143.1(M+H).  

MnO2 

0H013 

OH 0 

[0319] Step2:3-Amino-5-fluoropieolinaldehyde.Toasolutionof(3-amino-5

fluoropyridin-2-yl)methanol(0.40g,2.8mmol)inCHCl3(10mL)wasaddedmanganesedioxide 

(1.22g,14.0mmol).Thereactionmixturewasheatedat650Cfor2h.Themixturewascooled 

downtortandthenwasfilteredthroughaCeliteandwashedwithdichloromethane(20mL).  

Thefiltratewasconcentratedtogive3-amino-5-fluoropicolinaldehydeasanoff-whitesolid 

whichwasuseddirectlyinthenextstep(0.33g,84%yield).LRMS(APCJ)m/z141. 1(M+H).  

Na(OAc)3BH 

____________ N,, OMe 
__________ a 

MeO 
NH2 

""I 

[0320] Step3:Methyl((3-amino-5-fluoropyridin-2-yl)methyl)-L-isoleucinate.Toa 

addedmethylL-isoleucinate(0.54g,2.90mmol).Thereactionmixturewasstirredatrtfor1h 

andthencooleddownto00CfollowedbytheadditionofNa(OAc)3BH(0.98g,4.6mmol)in 

portions.Thereactionmixturewaswarmeduptortandstirredforlh.Thereactionmixturewas 

cooleddownto00CandquenchedwithsaturatedNaHCO3(10mL).Theresultingmixturewas 

stirredatAfor1h.Thelayerswereseparatedandtheaqueousphasewasextractedwith 

additionaldichloromethane(10mL).TheorganicphaseswerecombineddriedoverNa2SO4, 

concentratedandpurifiedwithsilicagelchromatography(50%EtOAc/hexane)togivemethyl 

((3-amino-5-fluoropyridin-2-yl)methyl)-L-isoleucinateasayellowishoil(0.12g,19%yield).  

LRMS(APCJ)m/z270.2(M+H).  

310 

solutionof3-amino-5-fluoropicolinaldehyde(0.32g,2.3mmol)inCH2Cl2(10mL)atrtwas
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HO 
N 

H0  AIMe3 

N.,', OMe toluene 
It 

[0321:i Step4:(S)-3-QIS)-sec-Butyl)-8-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,2

e][1,4]diazepin-2-one. Toasolutionofmethyl((3-amino-5-fluoropyridin-2-yl)methyl)-L

isoleucinate(0.12g,0.45mmol)intoluene(10mL)atrtwasaddedtrimethylaluminum(2.0M 

inhexane,0.68mL,1.4mmol)dropwise.Theresultingmixturewasstinedfor16hcooled 

downto00 CandtreatedsequentiallywithMeOH(0.5mL),saturatedNaHCO3(5mL),and 

EtOAc(10mL).Theresultingmixturewaswarmeduptortandstirredfor1h.Thelayerswere 

separatedandtheorganiclayerwasdriedoverNaZSO4andconcentratedtoprovide(S)-3-((S)

sec-butyl)-8-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,2-e][1,4]diazepin-2-oneasawhitesolid(85 

mg,80%yield).LRMS(APCJ)m/z238.1(M+H).  

HO H 0 
KOON N 

t HOAc/THF t 

NH N 
0 

H2N 

[0322] Step5:(S)-3-((S)-sec-Butyl)-8-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,2

e][1,4]diazepine-4-earboxamide(Compound13).Toa100-mLroundbottomflaskundera 

e][1,4]diazepin-2-one(36mg,0.15mmol)andHOAc(1mL),followedbypotassiumcyanate 

(61mg,0.75mmol).Thereactionmixturewasstirredfor1h.Themixturewaspurifiedusing 

reversephaseHPLC(20-100%MeCN/H20,0.1%formicacidbuffer)over40mm togive(S)-3

((S)-sec-butyl)-8-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,2-e][1,4]diazepine-4-carboxamide 

asanoff-whitesolid(Compound13,16mg,38%yield).LRMS(APCJ)m/z281.1(M+H).  

NMR(400MHzmethanol-d4)68.19(dJ 4.0Hz,1H),7.29(ddJ 4Hz,1H),4.95(dJ 16 

Hz1H),4.70- 4.55(in,2H),1.90- 1.75(in,1H),1.69- 1.57(in,1H),1.26- 1.15(in,1H),1.01 

(dJ 8.0Hz,3H),0.92(tJ 8.0Hz,3H).  

311 

nitrogenatmospherewasadded(S)- 3-((S)-sec-butyl)-S-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,2-
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Example40:SynthesisofCompound20 

Ho H 0 
CICO2CH3  N 

NH DIPEA 
0 

0 

[0323] Methyl(S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine

4-earboxylate(Compound20).Toanice-cooledsolutionof(S)-3-((S)-sec-butyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(200mg,0.916mmol)inTHF(4mL)wasadded 

DIPEA(320uL,1.87mmol)andmethylcliloroformate(78uL,1. 11mmol).Afterstirringat0 

ocfor2hthereactionmixturewasconcentratedandthenpurifiedusingsilicagel 

chromatography(0to3%MeOH/CHCl3)togivemethyl(S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5

tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxylate(Compound20,250mg, 0.90mmol,99% 

yield)asacolorlesssolid.LRMS(ES)m/z277.1(M+H). 1 HNMR(399MHzDMSO-d6)6 

10.10(brs,1H),7.32- 7.26(in,2H),7.09- 7.05(in,2H),4.60- 4.29(in,2H),3.76(s,3H),3.63 

(s,1H),1.41- 1.20(in,2H),1.02- 0.89(in,1H),0.77(dJ6.7Hz,3H),0.68(tJ7.3Hz,3H).  

[0324] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound20: 

Compound# LRMS m/z [M+H] 

Example41.SynthesisofCompound26 
H 0 HO 

MsCI 
a a a 

a a 
'p 'p 

NH Et3N 
9' SC

0<911 
0 

[0325] (S)-3-((S)-sec-Butyl)-4-(methylsulfonyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(Compound26).MsCl(304,0.4inmol)wasaddedtoastirring 

solutionof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(77ing, 

0.4minol)andtriethylamine(0.12mL,0.7inmol)inCH2Cl2(1.5mL)atrt.After2hthe 

reactionwasquenchedwithMeOH(0.5mL),concentratedtheresiduesuspendedinMeOH 

312 

364 296.1
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(1.8mL)andfilteredthroughasyringefilter(0.4kin),andthenpurifiedusingreversephase 

HPLC(0-70%MeCN/H20wI0.1%formicacid)togive(S)-3-((S)-sec-butyl)-4

(methylsulfonyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-oneasawhitefluffysolid 

(Compound26,47mg,45%).LRMS(APCJ)m/z297.0(M+H). 1 HNMR(400MHzmethanol

d4)a 7.43(dJ 7.5Hz2H),7.27(tJ 7.5Hz1H),7.10(dJ 7.9Hz,1H),4.61(dJ 12.3 

Hz1H),4.40(dJ 12.3Hz, 1H),3.96(dJ 10.4Hz, 1H),3.04(s,3H),1.68(dqJ 14.0,7.7 

Hz1H),0.89(ddtJ 30.1,16.3,8.0Hz, 2H),0.77(dJ 6.3Hz,3H),0.69(dJ 7.2Hz,3H).  

[0326] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound26: 

Compound # LRMS m/z [M+H] 
89 377.0 
119 341.1 

Example42.SynthesisofCompound27 
HO 

HO 
N 0 1 DIPEADOM 

Cl-SN II ___________ 

II 

a

I 

[0327] (S)-3-((S)-sec-Butyl)-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-sulfonamide(Compound27).Toastirringmixtureof(S)-3-((S)-sec
S 

4,0.48mmol)inDCM(1mL)wasaddeddimethylsulfamoylchloride(25mg,0.18mmol),and 

themixturewasstirredatAfor30mm.Thereactionwasconcentratedfollowedbypurification 

usingreversephaseHPLC(10-100%MeCN/H20,0.1%formicacidbuffer)toprovide(S)-3

((S)-sec-butyl)-NN-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4

sulfonamideasawhitesolid(Compound27,6mg,11%).LRMS(APCJ)m/z326.0(M+H).  

NMR(400MHzmethanol-d4)67.41 7.35(in,2H),7.22(ddJ 7.5,7.5Hz,1H),7.09(dJ 

7.7Hz,1H),4.56- 4.42(in,2H),4.11(dJ 96Hz1H),2.90(s,6H),1.73- 1.59(in,1H), 

1.09 0.93(in,2H),0.79(dJ 5.3Hz,3H),0.72(tJ 6.7Hz,3H).  

313 

butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(35mg,0.16mmol)andDJPEA(84
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[0328] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound27: 

Compound# LRMS m/z [M+H] 
90 299.1 
120 312.1 
333 312.0 
345 316.3 

Example43:SynthesisofCompound30 

H H 

HN DIPEA 
± 

0 OH 0 
I I 

0 

K0 0 

[0329] 3-QIS)-3-((5)-sec-Butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)

4-(3-hydroxyazetidin-1-yl)cyclobut-3-ene-1,2-dione(Compound30).Amixtureof3-((S)-3

((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)-4-ethoxycyclobut-3

ene-1,2-dione(70mg,0.20mmol),DJPEA(0.12mL,0.69mmol),and3-hydroxyazetidineHCl 

salt(67mg,0.61mmol)inEtOH(1mL)wasstirredatAovernight.Thereactionmixturewas 

filteredandpurifiedbyreversephaseHPLC(5-70%MeCN/H20,0.1%formicacidbuffer)to 

afford3-((S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4-yl)-4-(3

LRMS(APCJ)m/z370.1(M+H). 1 HNMR(400MHzmethanol-d4)67.47 7.41(in,2H),7.25 

(ddJ 7.5,7.5Hz1H),7.13(dJ 7.8Hz,1H),4.86-4.73(in,5H),4.60(dJ 13.4Hz 

1H),4.46- 4.38(in,1H),4.33(ddJ 9.4,3.1Hz1H),1.55 1.44(in,1H),1.25- 0.94(in 

2H),0.82(dJ 6.4Hz,3H),0.69(tJ 7.3Hz,3H).  

[0330] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound30: 

Compound# LRMS m/z [M+H] 
130 328.1 
131 342.1 

314 

hydroxyazetidin-1-yl)cyclobut-3-ene-1,2-dione(Compound30,35mg,46%)asawhitesolid.
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132 358.1 
372 384.1 
374 359.1 
375 371.1 
376 329.1 
377 343.1 
381 373.0 

Example * SynthesisofCompound57 

0 0 

El. DIPEA 
EtO OFt 

2.NH3 

0 
H2N 

0 

[03311 3-Amino-4-((S)-3-ffS)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepin-4-yl)cyelobut-3-ene-1,2-dione(Compound57).Toasolutionof3,4

diethoxycyclobut-3-ene-1,2-dione(47mg,0.28mmol)inEtOH(1mL)atrtwasaddeda 

solutionof(S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(60wig,0.28 

mmol)andDJPEA(0.14mL,0.83mmol)inEtOH(1mL)dropwisefollowedstirredatA 

overnight.Asolutionofammonia(7MinMeOH,0.39mL,2.75mmol)wasthenaddedtothe 

reactionmixtureatrtthenstirredovernight.Theresultingsuspensionwasconcentratedand 

3-amino-4-((S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepin-4

yl)cyclobut-3-ene-1,2-dione(Compound58,68mg,78%)asawhitesolid.LRMS(APCJ)m/z 

314.1(M+H). 1 HNMR(400MHzDMSO-d6)a10.29(s,1H),7.94(s,2H),7.49- 7.40(in, 

1H),7.35(ddJ 7.6,7.6Hz,1H),7.15(tJ7.5Hz, 1H),7.10(dJ7.9Hz,1H),5.15-4.70 

(in,3H),1.47 1.35(in,1H),1.34 1.15(in,1H),1.05- 0.90(in,1H),0.76(dJ 6.5Hz,3H), 

0.67(tJ 7.4Hz,3H).  

[0332] Thefollowingcompoundswerepreparedbymethodsanalogoustothemethod 

describedforCompound57: 

Compound# LRMSm/z[M+H] 

315 

thenpurifiedusingreversephaseHPLC(5-70%MeCN/H20,0.1%forniicacidbuffer)toafford
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334 300.1 
366 333.1 
378 315.1 

Example45 

S 

~ 0 
H mm"' HATU, NEt3  0 a,,~ 

0 HO ~0 EtOAcrt NNH H 

0 H 
0~'~ 

0 

[0333] Step1:Methyl2-(2-((2S,3S)-2-(tjtert-butoxycarbonyl)amino)-3

methylpentanamido)phenyl)-2-oxoacetate.HATUT(25.8g,67.97mmol)wasaddedtoa 

stirringsolutionofisatin(5g,33.98mmol),isoleucine(15.72g,67.97mmol),andNEt3 

(13.8mL,102mmol)inEtOAc(50mL)atit.After14hMeOH(5mL)wasaddedandthe 

reactionstirredfor1li.ThereactionwasthenpouredintoEtOAc(500mL),washedwith 

saturatedsodiumbicarbonate(2x250mL)andammoniumchloride(2x250mL),driedover 

sodiumsulfatefilteredandsolventremovedbyrotaryevaporation.Thecrudematerialwas 

suspendedinEtOAc/hexanes(1:1),filteredthroughapadofsilicaandthesolventwasremoved 

byrotaryevaporationtogivemethyl2-(2-((2S,3S)-2-((tert-butoxycarbonyl)amino)-3

methylpentanamido)phenyl)-2-oxoacetateasatansolid(13g). LRMS(APCJ)m/z293. 1(M+H

Boc).  

Ye 

H 
0 "N TFA N 

H ____________ 

US 

0H2012  di' 

0 1 

[0334] Step2:Methyl3-((S)-sec-butyl)-2-oxo-2,3-dihydro-1H-benzo[e][1,4]diazepine-5

carboxylate.TFA(100mL)wasaddedtoastirringsolutionofmethyl2-(2-((28,3S)-2-((tert

butoxycarbonyl)amino)- 3-methylpentanamido)phenyl)-2-oxoacetate(13g,33. 13mmol,1 

equiv.)inCH2Cl2(250mL)atif.After1hthesolventwasremovedbyrotaryevaporation.The 

crudeoilwassuspendedinsaturatedsodiumbicarbonate(500mL)andextractedwithCRaCk 

(3x500mL).Theorganiclayerswerecombineddriedoversodiumsulfatefilteredandthe 

316 

SQ
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solventwasremovedbyrotaryevaporationtogivemethyl3-((S)-sec-butyl)-2-oxo-2,3-dihydro

1H-benzo[effl,4]diazepine-5-carboxylateasapaleredoil(10g).LRMS(APCJ)m/z275.0 

(M+H).  

H 
N N 

Na(OAc)3BHTFA 
V ___________________ 

S S 

*0 

IP'p 4- 0H2012  NH 'p3 

I I 

[0335] Step3:Methyl(3S)-3-((S)-sec-butyl)-2-oxo-2,,3,4,5-tetrahydro-1H

benzo[e][1,4]diazepine-5-carboxylate.Na(OAc)3BH(13.91g,65.62mmol)wasaddedtoa 

stirringsolutionofmethyl3-((S)-sec-butyl)-2-oxo-2,3-dihydro-1H-benzo[e][1,4]diazepine-5

carboxylate(9.0g,32.8mmol)inCRaCk(300mL)atA.TFA(3.8mL,49.2mmol)wasadded 

dropwiseandthereactionstirredfor6h.Thereactionwasslowlypouredintoastirringsolution 

ofsatsodiumbicarbonate(600mL)andstirredvigorouslyfor10mm.Theorganiclayerwas 

removedandtheaqueouslayerextractedwithCH2Cl2(3x300mL).Theorganiclayerswere 

combineddriedoversodiumsulfatefilteredandthesolventwasremovedbyrotary 

evaporationtogivemethyl(3S)-3-((S)-sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H

benzolle][1,4]diazepine-5-carboxylate(55g)asaredtingedoil. LRMS(APCJ)m/z277.1 

(M+H).  

H 

THF 

0 HO 
I 

[0336] Step4:(3S)-3-((S)-sec-Butyl)-5-(hydroxymethyl)-1,3,45-tetrahydro-2H

benzo[e][1,4]diazepin-2-one.LiBH4(5.4mL,10.86mmol)wasaddedtoastirringsolutionof 

methyl(3S)-3-((S)-sec-butyl)-2-oxo-2,3,4,5-tetrahydro-1H-benzoLie]I1,4]diazepine-5-carboxylate 

(1g,3.62mmol)inTHF(20mL)atA.After2hthereactionwasquenchedwithiMHCl 

(20mL)andstinedvigorouslyfor5mm.Thereactionwasthenpouredintosaturatedsodium 

bicarbonate(100mL)andextractedwithCH2Cl2(3x100mL).Theorganiclayerswere 
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combineddriedoversodiumsulfatefilteredandthesolventwasremovedbyrotary 

evaporationtogive(3S)-3-((S)-sec-butyl)-5- (hydroxymethyl)-1,3,4,5-tetrahydro-2H

benzolle]I1,4]diazepin-2-one(0.9g)asanoff-whitesolid.LRMS(APCJ)m/z249.1(M+H).  

H 

KOON 

AcOH 

HO HO 0 

[0337] Step5:(3S)-3-((S)-sec-Butyl)-5-(hydroxymethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamide.Potassiumcyanate(245mg,3.02mmol)wasaddedto 

astirnngsolutionof(3S)-3- ((S)-sec-butyl)-5-(hydroxymethyl)- 1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(150mg,0.604mmol)inAcOH(5mL)atrt.After2hthe 

reactionwasconcentrateddilutedto3mLtotalvolumewithMeOHfilteredthrougha0.4km 

syringefilterandpurifiedusingreversephaseHPLC(0-40%MeCN/H20w/0.1%formicacid) 

togive(3S)-3- ((S)-sec-butyl)-5-(hydroxymethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamideisolatedasawhitesolid(10mg,6%yield). LRMS 

(APCJ)m/z292.1(M+H). NMR(400MHzmethanol-d4)67.35 7.22(in,2H),7.11(tJ 

7.6Hz,1H),6.95(dJ 7.8Hz, 1H),3.89(s,1H),3.70(ddJ 10.8,7.7Hz1H),1.32 0.74 

(in,5H),0.66(dJ 5.9Hz,3H),0.47(tJ 7.1Hz,3H).  

Example46:SynthesisofCompound318 

H AK N 
N CI 0 

NEt3  I 
p ________ .9~ IN NH S. I 0H2C12,rt >0 

HO 0 

NO2 

[0338] (5S)-5-((S)-sec-Butyl)-7,1lb-dihydro-lH,3H-benzo[f]oxazolo[3,4

d][l,4]diazepine-3,6(SH)-dione(Compound318).Nitrophenylchloroformate(81mg, 

0.403mg)wasaddedtoastiningsolutionof(3S)-3-((S)-sec-butyl)-5-(hydroxymethyl)-1,3,4,5
S 

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(100mg,0.403mmol)andtriethylamine(81mg, 

0.805mmol)inCH2Cl2(2mL)atrt.After2hthereactionwasconcentrateddilutedto1.8mL 
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withMeOHfilteredthrougha0.4kmsyringefilterandpurifiedusingreversephaseHPLC(0

40%MeCN/H20w/0.1%formicacid)togive(SS)-5-((S)-sec-butyl)-7,1ib-dihydro-1H,3H

benzoWoxazolo[3,4-d][1,4]diazepine-3,6(SH)-dionebyasawhitesolidandamixtureof 

diastereomers(Compound318,42mg,38%,2.3:1d.r.).LRMS(APCJ)m/z275.1(M+H).  

NMR(400MHzmethanol-cl 4 )67.34(dddJ S.4,6.5,2.5Hz,0.7H),7.25 7.15(in,2H),7.08 

(tdJ 8.0,1.4Hz,0.4H),7.06- 7.02(in,0.7H),6.96(ddJ 8.2,1.2Hz,0.3H),5.27- 5.20 

(in,0.3H),5.14(ddJ 10.3,8.2Hz,0.7H),4.61(dJ 3.0Hz, 2H),4.16(dJ 11.4Hz,0.3H), 

3.94(dJ 11.1Hz,0.7H),1.88 1.73(in,0.4H),1.56(dqdJ 15.0,7.42.7Hz,0.4H),1.32 

(ddhJ 15.2,7.7,3.4Hz,0.7H),1.24- 0.99(in,2H),0.88(ttJ 15.6,7.4Hz2H),0.73 

(dJ 6.7Hz,2H),0.60(tJ 7.4Hz,2H).  

H 

TBSCI, imidazole 
DMFrt 

HO TBSO 

A B 

[0339] (3S)-3- ((8)-sec-Butyl)-5-(((tert-butyldimethylsilyl)oxy)methyl)-1,3,4,5-tetrahydro

2H-benzo[e][1,4]diazepin-2-one(DiastereomersAandB).TBSC1(0.71g,4.71minol)was 

addedtoastirringsolutionof(SS)-5-((S)-sec-butyl)-7,1ib-dihydro-1H,3H-benzoWoxazolol3,4

d][1,4]diazepine-3,6(5H)-dione(0.9g,3.62inmol)andimidazole(0.642g,9.42inmol)inDMF 

(25mL)atrt.After12hthereactionwaspouredintoEtOAc(500mL)andthenwashedwith 

oversodiumsulfatefilteredconcentratedandpurifiedbysilicagelchromatography(0-40% 

EtOAc/hexanesw/1%NEt3)togivetwodiastereomersof(3S)-3-((S)-sec-butyl)-5-(((tert

butyldimethylsilyl)oxy)methyl)-1,3,4,5-tetrahydro-2H-benzoLie][1,4]diazepin-2-one 

diastereomerA(0.4g,30%yield)anddiastereomerB(0.5g,38%yield)aswhitesolids.  

DiastereomerAelutesfirstfromnormalphasechromatographyusingstatedconditionsfollowed 

bydiastereomerB.  

[0340] DiastereomerA:LRMS(APCJ)m/z363.1(M+H). 1 HNMR(400MHzchloroform

d)68.08(s,1H),7.31- 7.13(in,2H),7.09(tJ 7.5Hz,1H),6.93(dJ 7.9Hz1H),4.20(dd, 
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J 7.2,5.0Hz1H),3.92 3.80(in,2H),3.35(dJ 6.8Hz1H),2.29(s,1H),1.73(in,2H), 

1.24 1.09(in,1H),0.96(dJ 6.8Hz,3H),0.86(s,12H),0.00(dJ 3.4Hz,6H).  

[0341] DiasitereomerB:LRMS(APCJ)m/z363.1(M+H). 1 HNMR(400MHzchiorofomi

d)67.65(s,1H),7.25- 7.17(in,2H),7.09(tJ 7.1Hz,1H),6.89(dJ 7.6Hz1H),4.03 

3.89(in,3H),3.00(dJ 8.2Hz,1H),2.30(s,1H),1.96 1.78(in,1H),1.56(in,1H),1.15 

0.97(in,1H),0.84 0.78(iniSH),0.00(dJ 3.3Hz,6H).  

Example . SynthesisofCompound37 

H H 

TBAFAcOH 

THFrt 

TBSO 

[0342] (3S)-3-Q2S)-sec-Butyl)-5-(hydroxymethyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(DiastereomerA).TBAF(iMinTHF,0.61inL,0.61ininol)was 

addedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-5- (((tert-butyldiinethylsilyl)oxy)inethyl)

1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(DiastereoinerA,177ing,0.488ininol)and 

AcOH(584,0.97ininol)inTHF(5inL)atrt.After1liCaCO3(244ing,2.4ininol)and 

MeOH(3inL)wereaddedandthereactionstirredvigorouslyfor5inin.Dowex50WX8(1g) 

wasthenaddedandthereactionstinedvigorouslyfor30inin.Thereactionwasthenfiltered 

throughapadofCeliteandconcentratedtogive(38)-3-((S)-sec-butyl)-5-(hydroxyinethyl)

(APCJ)mlz249.1(M+H).  

H H 

TBAFAcOH 

THFrt 

HO 

[0343] (3S)-3-QIS)-sec-Butyl)-5-(hydroxymethyl)-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(DiastereomerB).TBAF(1MinTHF,0.60inL,0.61ininol)was 

addedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-5- (((tert-butyldiinethylsilyl)oxy)inethyl)
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1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one(DiastereomerB,174mg,0.480mmol)and 

AcOH(584,0.97mmol)inTHF(5mL)atrt.After1liCaCO3(244mg,2.4mmol)and 

MeOH(3mL)wereaddedandthereactionstirredvigorouslyfor5mm.DowexSOWX8(1g) 

wasthenaddedandthereactionstinedvigorouslyfor30mm.Thereactionwasthenfiltered 

throughapadofCeliteandconcentratedtogive(3S)-3-((S)-sec-butyl)-5-(hydroxymethyl)

1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-oneasanoff-whitesolid(119mg) 3 LRMS 

(APCJ)m/z249.1(M+H).  

H 
KOON 

AcOH 

TBSO TBSO H2N 

[0344] (3S)-3-((S)-sec-Butyl)-5-(((tert-butyldimethylsilyl)oxy)methyl)-2-oxo-1,2,3,5

tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxamide.KOCN(3.24g,40.0mmol)was 

addedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-5- (((tert-butyldimethylsilyl)oxy)methyl)

1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(2.9g,8.00mmol)inAcOH(50mL)at 

Am After2hthereactionwasconcentratedandthesubsequentoilsuspendedinCH2Cl2 
S 

(100mL)andstirredvigorouslyforSinn.Thesuspensionwasfilteredandconcentratedtogive 

(3S)-3- ((S)-sec-butyl)- 5-(((tert-butyldimethylsilyl)oxy)methyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamideasayellowtingedwaxysolid(3.7g).LRMS(APCJ)m/z 

H H 
N TBAFAcOH N N N 

_______ N 
a + 

r t U N;- I- 
S. S. SW 

- S.  I::0 * 0 * 0 

TBSO H2N HO H2N HO H2N 

A B 

[0345] (3S)-3-Q2S)-sec-Butyl)-5-(hydroxymethyl)-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamide(DiastereomerACompound37).TBAF(5.2mL 

5.24mmol,1MinTHF)wasaddedtoastirringsolutionof(38)-3-((S)-sec-butyl)-5-(((wa

butyldimethylsilyl)oxy)methyl)-2-oxo-1,2,35-tetrahydro-4H-benzo[e][1,4]diazepine-4
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carboxamide(1.7g,4.191mmol)andAcOH(380mL,6.29mmol)inTHF(50mL)atit.After 

1lithereactionwasdilutedwithMeOH(20mL),andCaCO3(2.10g,20.96mmol)wasadded.  

Thereactionwasstirredvigorouslyfor10 mm.DowexSOWX8(10g)wasthenaddedandthe 

reactionstirredvigorouslyfor30mm.ThereactionwasthenfilteredthroughapadofCeliteand 

concentratedtogivethecrudeproductasamixtureofdiastereomers.(3S)-3-((S)-sec-butyl)-5

(hydroxymethyl)-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxamide(150mg) 

wasresolvedbyreversephaseHPLC(0-50%MeCN/H20with0.1%formicacid)togive 

diastereomerA(Compound37,15mg,80%purity)anddiastereomerB(75mg,80%purity,2:1 

d.r.)aswhitesolids.  

[0346] DiastereomerAelutedfirstfromnormalphasechromatographyusingstated 

conditions.DiastereomerKLRMS(APCJ)m/z292.1(M+H). NMR(400MHzmethanol

d4)67.54(dJ 7.9Hz,1H),7.16(tJ 7.6Hz, 1H),7.04(tdJ 7.6,1.3Hz,1H),6.90(ddJ 

7.9,1.2Hz, 1H),5.09(dJ 4.1Hz,1H),4.32(dJ 10.1Hz,1H),4.08(ddJ 11.0,7.0Hz 

1H),1.97 1.83(in,1H),1.67 1.53(in,2H),1.30 1.14(in,1H),0.98(dJ 6.8Hz,3H), 

0.92(tJ 7.4Hz,3H).  

Example48:SynthesisofCompound36 

HO 

0 CI NEt3 
S _______ 

NiH C Yr 

HO 

[0347] (5S)-5-((S)-sec-Butyl)-7,1lb-dihydro-lH,3H-benzolf]oxazolo[3,4

d][1,4]diazepine-3,6(5H)-dione(DiastereomerACompound36). p-Nitrophenyl 

chloroformate(108ing,0.536inmol)wasaddedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-5

(hydroxymethyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(DiastereomerA121ing, 

0.487inmol)andNEt3(132mL,0.975inmol)inCH2Cl2(5mL)atif.After4hthereactionwas 

concentratedtheresultantsolidwassuspendedin3mLMeOHfilteredthrougha0.4~im 

syringefilterandpurifiedusingreversephaseHPLC(0-50%MeCN/H20with0.1%formic 

acid)togive(5S)-5- ((S)-sec-butyl)-7,11b-dihydro-1H,3H-benzorJ]oxazolo[3,4-d][1,4]diazepine
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3,6(5H)-dione(Compound36,32mg)asawhitesolid.LRMS(APCJ)m/z275.0(M+H).  

NMR(400MHzmethanol-d4)67.34(tdJ S.2,7.3,2.4Hz,1H),7.25- 7.16(in,2H),7.04(d, 

J 7.8Hz, 1H),5.14(ddJ 10.1,8.3Hz,1H),4.67-4.56(m,2H),3.94(dJ 11.1Hz1H), 

1.36 1.21(in,1H),1.15 0.98(in,1H),0.88(ttJ 16.0,8.2Hz,1H),0.73(dJ 6.7Hz,3H), 

0.60(tJ 7.4Hz,3H).  

Example . SynthesisofCompound40 

H 
~NH2 

MeOH 

a HN 

I I 

[0348] Step1:(3S)-3-((S)-sec-Butyl)-N-methyl-2-oxo-2,3,4,5-tetrahydro-1H

benzo[e][1,4]diazepine-5-carboxamide. Methyl(3S)-3-((S)-sec-butyl)-2-oxo-2,3,4,5

tetrahydro-1H-benzo[e][1,4]diazepine-5-carboxylate(200ing,0.724minol)wassuspendedin 
S 

methylamine(2mL,70%inMeOH)andheatedto80 0 Cinmicrowavereactorfor20mm.The 

solventwasremovedbyrotaryevaporationtogive(3S)-3-((S)-sec-butyl)-N-methyl-2-oxo

2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine-5-carboxamideasanoff-whiteoil 

(210ing).LRMS(APCJ)m/z276.0(M+H).  

H 

KOON 

HN HN 

I I 
[0349] Step2:(3S)-3-((S)-sec-Butyl)-N 5 -methyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4,5-dicarboxamide(Compound40).KOCN(221ing,2.72minol) 

wasaddedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-N-methyl-2-oxo-2,3,4,5-tetrahydro-1H

benzo[effl,4]diazepine-5-carboxamide(150ing,0.545minol)inAcOH(5mL)atrt.After2h 

thesolventwasconcentrateddilutedto3mLwithMeOHandfilteredthrougha0.4~imsyringe 

filter.ThecrudematerialwasthenpurifiedbyreversephaseHPLC(0-40%MeCN/H20with 

0.1%formicacid)andlyophilizationtogive(3S)-3-((S)-sec-butyl)-N5-methyl-2-oxo-1,2,3,5
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tetrahydro-4H-benzo[e][1,4]diazepine-4,5-dicarboxamide(Compound40,24mg,14%)asa 

whitesolid.LRMS(APCJ)m/z319.0(M+H). 1 HNMR(400MHzmethanol-d4)67.48- 7.23 

(in,2H),7.16(tJ 7.5Hz1H),6.95(ddJ 13.4,7.9Hz,1H),5.53(s,1H),3.94(dJ 10.3 

Hz1H),2.54(s,3H),1.31(ddJ 11.4,2.9Hz, 1H),0.90 0.81(in,1H),0.65(dJ 5.6Hz 

3H),0.59(dJ 6.3Hz, 1H),0.50(tJ 7.1Hz,3H).  

Example561:SynthesisofCompound321 

H 
H N N 
N 0 I a a 

nLII-r em 

p I'CL.13 'p 

NH St ______ 0 
5 1\ CH2GI21rt 

N 

[0350] Methyl(3S)-3-ffS)-sec-butyl)-4-(1-methyl-1H-pyrazole-4-earbonyl)-2-oxo

2,3,4,5-tetrahydro-1H-benzo[eI[1,4]diazepine-5-carboxylate(DiastereomersBCompound 

321).1-Methyl-1H-pyrazole-4-carbonylchloride(131ing,0.905minol)wasaddedtoastirring 

solutionofmethyl(3S)-3-((S)-sec-butyl)-2-oxo-2,3,4,5-tetrahydro- 1H-benzoLie]I1,4]diazepine-5

carboxylate(100ing,0.362inmol)andNEt3(110mg,1.09minol)inCH2Cl2(2mL)atrt.After 

2hthereactionwasquenchedwithisopropylamine,(0.5mL),concentrateddilutedto1.8mL 

withMeOHandfilteredthrougha0.4~imsyringefilter.Resolutionofmethyl(3S)-3-((S)-sec

benzolle]I1,4]diazepine-5-carboxylatebyreversephaseHPLC(0-40%MeCN/H20with0.1% 

formicacid)yieldeddiastereomerA(10ing,7%yield)anddiastereomerB(27ing,19%yield) 

aswhitesolids.DiastereomerAelutesfirstfromnormalphasechromatographyusingstated 

conditionsfollowedbydiastereomerB. Diastereomer . LRMS(APCJ)m/z385.1(M+H).  

NMR(400MHzmethanol-d4)67.97(s,1H),7.77(s,1H),7.48 7.40(in,1H),7.35(tdJ 7.7, 

1.5Hz,1H),7.19(tJ 7.5Hz, 1H),6.98(dJ 8.0Hz, 1H),5.92(s,1H),4.64(dJ 11.1Hz 

1H),3.86(dJ 4.4Hz,3H),3.52(dJ 12.0Hz,3H),1.30- 1.15(in,1H),0.97(ddJ 13.7 

6.7Hz,1H),0.68(dJ 6.0Hz, 1H),0.57(dJ 6.7Hz,3H),0.47(dtJ 24.2,7.3Hz,3H).  

324 

butyl)-4-(1-methyl-1H-pyrazole-4-carbonyl)-2-oxo-2,3,4,5-tetrahydro-1H-
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[0351] DiastereomerB(Compound321):LRMS(APCJ)m/z385.1(M+H). 1 HNMR(400 

MHzmethanol-d4)67.95(s,1H),7.73(s,1H),7.34(tJ 7.7Hz,1H),7.16(tJ 8.2Hz,1H), 

7.05(dJ 8.7Hz,1H),6.98(dJ 7.9Hz, 1H),5.49(s,1H),4.52(dJ 10.9Hz,1H),3.85(s, 

3H),3.79(s,3H),1.79(tJ 10.5Hz,1H),1.15- 0.95(in,1H),0.78(0.81- 0.73,1H),0.60 

0.43(in,6H).  

Example51:SynthesisofCompound39 
S 

a 

a 

0 
BocHN,,, OH T3Ppyridine NHN 

EtOAc 
0 

0 

[0352] Step1:tert-Butyl((25,35)-1-((2-acetylphenyl)amino)-3-methyl-1-oxopentan-2

yl)carbamate.Propanephosphonicacidanhydride(T3P)(50%solutioninEtOAc75g,117.92 

inmol)wasaddeddropwiseover30mm toastirringsolutionof1-(2-aminophenyl)ethan-1-one 

(7.97g,59.0minol),isoleucine(15g,64.9inmol),andpyridine(19mL,235.8minol)inEtOAc 

(150mL)at00 C.ThereactionwaswarmedtoAandstirredfor2h.Thereactionwasthen 

dilutedtoca500mLwithEtOAcwashedwithsaturatedaminoniumchloride(3x250mL)and 

saturatedsodiumbicarbonate(250mL).Theorganiclayerwasthendriedoversodiumsulfate, 

filteredandconcentratedtogivetert-butyl((2S,38)-1-((2-acetylphenyl)amino)-3-methyl-1

S 

NHN TFA~EI 
CH2GI2 

0 

[0353] Step2:(S)-3-((S)-sec-Butyl)-5-methyl-1,3-dihydro-2H-benzo[e][1,4]diazepin-2

one.TFA(50mL)wasaddedtoastirringsolutionoftert-butyl((2S,3S)-1-((2

acetylphenyl)amino)-3-methyl-1-oxopentan-2-yl)carbamateinCH2Cl2(50mL)atif.After1h, 

thesolventwasconcentratedtheresiduesuspendedinsaturatedsodiumbicarbonate(250mL) 
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oxopentan-2-yl)carbamate(3g)asanoff-whiteoil.LRMS(APCJ)m/z249.1(M+H-Boc).
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andextractedwithCH2C12(4x100mL).Thecombinedorganiclayersweredriedoversodium 

sulfatefilteredandconcentrated.Thecrudematerialwasthensuspendedintoluene(50mL) 

andheatedtorefluxunderanitrogenatmospherefor1.5hwithadditionalaliquotsoftoluene 

addedtokeepthetotalvolumebetween30-50mL.Thereactionwasthencooledtortandthe 

solventremovedbyrotaryevaporationtogive(S)-3-((S)-sec-butyl)-5-methyl-1,3-dihydro-2H

benzolle]I1,4]diazepin-2-one(1.6g)asatanhydroscopicsolid.LRMS(APCJ)m/z231.1 

(M+H).1 HNMR(400MHzmethanol-d4)67.63(dJ 7.9Hz, 1H),7.43(tJ 7.8Hz,1H), 

7.18(tJ 7.7Hz,1H),7.06(dJ 8.1Hz, 1H),2.91(dJ 10.4Hz1H),2.36(s,3H),2.23(d, 

J 8.7Hz, 1H),1.72(dqJ 14.6,7.3Hz,1H),0.98(dpJ 14.9,7.3Hz,1H),0.87(dJ 6.4 

Hz,3H),0.79(tJ 7.4Hz,3H).  

H H 
Na(OAc)3BHAcOH 

0H2G12 

[0354] Step3:(3S)-3-((S)-sec-Butyl)-5-methyl-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(DiastereomerAandDiastereomerB).Na(OAc)3BH(768mg, 

3.62mmol,2equiv.)wasaddedtoastirringsolutionof(S)-3-((S)-sec-butyl)-5-methyl-1,3

dihydro-2H-benzo[e][1,4]diazepin-2-one(417mg,1.81mmol)andAcOH(0.11mL,1.81mmol) 

inCH2Cl2(20mL)atrt.Afterstirringfor16hthereactionwasquenchedwithsaturated 

sodiumbicarbonate(50mL)andextractedwithCH2Cl2(3x50mL).Theorganiclayerswere 

chromatography(0-100%EtOAc/hexaneswith1%NEt3)togivetwodiastereomersof(3S)-3

((S)-sec-butyl)-5-methyl-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(diastereomerA 

(118mg,28%yield)anddiastereomerB(200mg,48%yield))aswhitesolids.DiastereomerA 

elutesfirstfromnormalphasechromatographyusingstatedconditionsfollowedbydiastereomer 

B.DiastereomerA:LRMS(APCJ)m/z233. 1(M+H).1 HNMR(400MHzmethanol-d4)a7.28 

(tdJ 8.1,2.7Hz,2H),7.15(qJ 7.3Hz, 1H),7.02(dJ 7.8Hz,1H),4.23(dqJ 13.0,6.8 

Hz1H),3.35 3.25(in,1H),1.76 1.55(in,1H),1.47(dJ 68Hz4H),1.20 0.96(in,1H), 

0.95 0.75(in,6H).DiastereomerB:LRMS(APCJ)m/z233.1(M+H). 1 HNMR(400MHz 

methanol-d4)67.41(dJ 7.6Hz, 1H),7.34(tJ 7.6Hz, 1H),7.27(tJ 7.5Hz,1H),7.06(d, 
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J 7.7Hz1H),4.12(qJ 6.7Hz,1H),2.96(dJ 8.9Hz1H),2.03 1.85(in,1H),1.70 

1.42(in,4H),1.04(ddtJ 27.1,13.6,7.0Hz1H),0.97 0.84(in,6H).  

H 

KOON 

AcOHii 

H2N 

[0355] Step4:(3S)-3-((S)-sec-Butyl)-5-methyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamide(Compound39).KOCN(87ing,1.076ininol)was 

addedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-5-inethyl-1,3,4,5-tetrahydro-2H
S benzo[e][1,4]diazepin-2-one(DiastereoinerA,50ing,0.215ininol,1equiv.)inAcOH(2inL)at 

rt.After12lithereactionwasconcentrated.TheresultantsolidwassuspendedinMeOH 

(1.8inL),filteredthrougha0.4~iinsyringefilterandpurifiedusingreversephaseHPLC(0-70% 
MeCN/H20with0.1%forinicacid)togive(3S)-3-((S)-sec-butyl)-5-inethyl-2-oxo-1,2,3,5

tetrahydro-4H-benzo[effl,4]diazepine-4-carboxainide(Coinpound39,27ing,46%yield)asa 

whitesolid.LRMS(APCJ)m/z276.1(M+H). 1 HNMR(400MHzinethanol-d4)67.28(tJ 

7.4Hz,1H),7.14(dJ 7.9Hz, 1H),7.03(qJ 8.3Hz,1H),6.94- 6.84(in,1H),5.20 5.10 

(in,1H),4.53(ddJ 10.1Hz,34.1Hz1H),1.82 1.37(inSH),1.06 0.95(in,1H),0.86(dJ 

6.5Hz,1H),0.75(tJ 6.1Hz,4H),0.69(tJ 7.4Hz1H).  

[0356] Thefollowingcoinpoundswerepreparedbyinethodsanalogoustotheinethod 

Coinpound# LRMS m/z [M+H] 
319 341.1 
320 276.1 

Example52:SynthesisofCompound38 

0 N N 
H ci U 

N N NEt3  N 0 

NHS U.9 I CH2CI2 
* 

N~N 
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[0357] (3S)-3-((S)-sec-Butyl)-5-methyl-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(DiastereomerACompound38).1-Methyl-1H

pyrazole-4-carbonylchloride(47mg,0.323mmol)wasaddedtoastirringsolutionof(3S)-3

((S)-sec-butyl)-5-methyl-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(DiastereomerA, 

50mg,0.215mmol)andNEt3(894,0.646mmol)inCH2Cl2(2mL)atrt.After2hthe 

reactionwasquenchedwithmethylamine(0.5mL,40%inMeOH)andconcentrated.Thecrude 

residuewassuspendedinMeOH(1.8mL),filteredthrougha0.4kmsynngefilterandpurified 

usingreversephaseHPLC(0-70%MeCN/H20w/0.1%formicacid)togive(3S)-3-((S)-sec

butyl)-5-methyl-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,45-tetrahydro-2H

benzo[effl,4]diazepin-2-one(Compound38,38mg,52%yield)asawhitesolid.LRMS(APCJ) 

m/z341.1(M+H). NMR(400MHzmethanol-d4)67.95(dJ 13.4Hz,1H),7.72(dJ 

15.1Hz1H),7.31(ddJ 19.0,8.0Hz,1H),7.19(tJ 7.7Hz,1H),7.08(qJ 7.6Hz1H), 

6.94(tJ 7.0Hz,1H),5.62(dqJ 19.8,6.5Hz,1H),4.59(ddJ 24.3,10.2Hz,1H),3.85(s, 

3H),1.72(dJ 4.8Hz,4H),1.65 1.51(in,1H),1.33- 1.18(in,1H),1.03 0.90(in,1H), 

0.85(dJ 6.5Hz,1H),0.68(tJ 6.3Hz,3H),0.61(tJ 7.5Hz1H).  

N 
0 CI I U U 

N NEt3  Nit  a.-S'p 

IN 0 
w I *UL 

NH -S 0H2012 

[0358] (3S)-3-((S)-sec-Butyl)-5-methyl-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5

tetrahydro-2H-benzo[e][1,4]diazepin-2-one(DiastereomerB). 1-Methyl-1H-pyrazole-4

carbonylchloride(47ing,0.323inmol)wasaddedtoastirringsolutionof(3S)-3-((S)-sec-butyl)

5-methyl-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(DiastereomerA,50ing, 

0.215minol)andNEt3(894,0.646minol)inCH2Cl2(2mL)atA.After2hthereactionwas 

quenchedwithmethylamine(0.5mL,40%inMeOH)andconcentrated.Thecruderesiduewas 

suspendedinMeOH(1.8mL),filteredthrougha0.4~imsyringefilterandpurifiedusingreverse 

phaseHPLC(0-70%MeCN/H20with0.1%formicacid)togive(3S)-3-((S)-sec-butyl)-5

methyl-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5-tetrahydro-2H-benzoLIe]LI1,4]diazepin-2
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one(21mg,29%yield)asawhitesolid.LRMS(APCJ)m/z341.1(M+H). 1 HNMR(400MHz 

methanol-d4)67.90(s,1H),7.70(s,1H),7.28(dtJ 13.7,7.4Hz,2H),7.13(tJ 7.8Hz1H), 

7.04 6.91(in,1H),5.52(tJ 7.3Hz1H),4.67 4.51(in,1H),3.85(s,3H),1.58- 1.43(in, 

1H),1.38(dJ 6.6Hz,3H),1.07(dtJ 21.2,13.4Hz2H),0.82- 0.70(in,1H),0.59 0.32 

(in,6H).  

H 0 HO 
KOON 

Se 

e 0' 

NH be AcOHrt fto 
H2N 

[0359] (3S)-3-((S)-sec-Butyl)-5-methyl-2-oxo-1,2,3,5-tetrahydro-4H

benzo[e][1,4liuiazepine-4-carboxamide(DiastereomerB).KOCN(87ing,1.076ininol)was 

addedtoastirringsolutionof(3S)-3-((S)-sec-butyl)-5-inethyl-1,3,4,5-tetrahydro-2H
S benzo[e][1,4]diazepin-2-one(DiastereoinerA,50ing,0.215ininol,1equiv.)inAcOH(2inL)at 

rt.After12lithereactionwasconcentrated.TheresultantsolidwassuspendedinMeOH 

(1.8inL),filteredthrougha0.4~iinsyringefilterandpurifiedusingreversephaseHPLC(0-70% 
MeCN/H20with0.1%forinicacid)togive(3S)-3-((S)-sec-butyl)-5-inethyl-2-oxo-1,2,3,5

tetrahydro-4H-benzo[e][1,4]diazepine-4-carboxainide(30ing,51%yield)asawhite 

solid.LRMS(APCJ)m/z276.1(M+H). 1 HNMR(400MHzinethanol-d 4 )67.27(tJ 7.7Hz 

1H),7.22(tJ 6.6Hz,1H),7.10(tJ 7.6Hz,1H),6.95(tJ 6.3Hz1H),5.18 4.86 

4H),0.50(tJ 7.1Hz,2H).  

Example53:SynthesisofCompound63 

H 0 HO 
BF3OEt2,MeLi 

t e 
'p'p 

V 

- toluene,~7800 NH be 

[0360] Step1:(S)-3-((5)-sec-Butyl)-5,5-dimethyl-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one.BF3(2.2inL,18.1ininol)wasaddeddropwisetoastirring 

solutionof(S)-3-((S)-sec-butyl)-5-inethyl-1,3-dihydro-2H-benzo[e][1,4]diazepin-2-one(1.39g, 
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6.04mmol)inTHF(12mL)at-78 0 C.After1liMeLi(1.6Minhexanes11.3mL,18.1mmol) 

wasaddeddropwiseoverca10mmandthereactionstirredfor2h.Thereactionwasquenched 

withsaturatedsodiumbicarbonate(50mL)andextractedwithEtOAc(3x50mL).Theorganic 

layerswerecombineddriedoversodiumsulfatefilteredconcentratedandpurifiedusingsilica 

gelchromatography(0-70%EtOAc/hexaneswith1%NEt3)togive(S)-3-((S)-sec-butyl)-5,5

dimethyl-1,3,4,5-tetrahydro-2H-benzo[e]LI1,4]diazepin-2-one(530mg,36%yield)asawhite 

solid.LRMS(APCJ)m/z247.1(M+H). 1 HNMR(400MHzchloroform-d)67.62(s,1H),7.35 

(dJ 7.9Hz,1H),7.18(tJ 7.5Hz,1H),7.07(tJ 7.5Hz, 1H),6.84(dJ 7.9Hz1H), 

3.37(s,1H),2.08- 1.88(in,1H),1.82- 1.61(in,2H),1.57(s,3H),1.53(s,3H),1.21 1.09(in, 

1H),1.03(dJ 6.7Hz,311),0.95(tJ 7.4Hz,311).  

HO H 0 
KOON 

a . a 

'I to e 
alp ~4h 0' 

NH 0 AcOH N t0 
H2N 

[03611 (S)-3-((S)-sec-Butyl)-55-dimethyl-2-oxo-1,23,5-tetrahydro-4H

benzo[e][1,4]diazepine-4-carboxamide(Compound63).Potassiumcyanate(203mg)was 

addedtoastirringsolutionof(S)-3-((S)-sec-butyl)-5,5-dimethyl-1,3,4,5-tetrahydro-2H

benzo[e][1,4]diazepin-2-one(123mg)inAcOH(2mL)atrt.After14hthereactionwas 

concentrated.TheresultantresiduewassuspendedinMeOH(1.8mL)followedbyfiltration 

togive(8)-3-((S)-sec-butyl)-5,5-dimethyl-2-oxo-1,2,3,5-tetrahydro-4H-benzo[e]LI1,4]diazepine

4-carboxamide(Compound63,49ing,34%yield)asawhitesolid. LRMS(APCJ)m/z290.1 

(M+H).111NMR(400MHzmethanol-cl 4 )67.56(dJ 8.0Hz,111),7.31(tJ 7.3Hz,1H), 

7.24(tJ 7.6Hz,1H),7.06(dJ 7.8Hz, 111),3.93(dJ 10.8Hz1H),2.25 1.90(in, 

111),1.93(s,311),1.79(s,311),1.76- 1.55(in,111),1.10 0.93(in,1H),0.88(tJ 7.1Hz,311), 

0.76(dJ 6.2Hz,3H).  
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Example54:SynthesisofCompound80 

0 H CI N 

DIPEA NAI 
_________ ~ a 

r N r CH2012  N -V 

F F 0 

[0362] (S)-3-QIS)-sec-Butyl)-6-fluoro-4-(1-methyl-1H-pyrazole-4-carbonyl)-1,3,4,5

tetrahydro-2H-pyrido[3,4-e][1,4]diazepi-2-one(Compound80).Toasolutionof(S)-3-((S)

sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepine-2-one(24mg,0.1mmol) 

inDCM(2mL)wasaddedDJEA(0.30mmol,414).Themixturewascooleddownto0 0 C, 

andasolutionof1-methl-1H-pyrazole-4-carbonylchloride(17mg,0.12mmol)inDCM(1mL) 

wasaddedslowly.Theresultingmixturewaswarmeduptortandstirredfor1h.Themixture 

wasconcentratedandpurifiedusingreversephaseHPLC(20-100%MeCN/H20,0.1%fomuiic 

acidbuffer)over40mmtogive(S)-3-((S)-sec-butyl)-6-fluoro-4-(1-methyl-1H-pyrazole-4

carbonyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepi-2-oneasanoff-whitesolid 

(Compound80,7.0mg,20%yield).LRMS(APCJ)m/z346.1(M+H). 1 HNMR(400MHz 

methanol-d4)68.20(s,1H),8.16(s,1H),8.07(s,1H),7.81(s,1H),5.75-5.25(in,1H),4.75

4.40(in,2H),3.95(s,3H),2.18-2.00(in,1H),1.69-1.50(in,1H),1.26-1.10(in,1H),1.03(dJ 

4.0Hz,3H),0.91(tJ 8.0Hz,3H).  

LAH 
OMe THF 

0 OH 

[0363] (3-Amino-5-methylpyridin-4-yl)methanol.Toasolutionofmethyl3-amino-5
0 

methylisonicotinate(1.0g,6.0mmol)inTHF(30mL)at0Cwasaddedlithiumaluminum 
0 

hydride(2.3Minhexane,3. 1mL)dropwise.Thereactionmixturewasstirredat0Cfor30 
mmfollowedbytheadditionofH20(0.22mL),NaOH(3N,0.22mL),andH20(0.66mL)in 

sequence.ThemixturewasthendriedoverNa2SO4,filteredthroughCeliteandwashedwith 
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THF(40mL).Thefiltratewasconcentratedtoafford(3-amino-5-methylpyridin-4-yl)methanol 

asayellowsolid(0.80g,96%yield).LRMS(APCJ)mlz139.1(M+H).  

Example56 

Na(OAc)3BHNaBH3CN H 
MeO S 0H2012,MeGH N,, OMe 

NH2 
F F ~ 

[0364] Methyl(2-amino-4,6-difluorobenzyl)-L-isoleucinate.Toasolutionof2-amino-4,6
S 

difluorobenzaldehyde(0.55g,35mmol)inCH2Cl2(10mL)atifwasaddedL-isoleucinemethyl 

ester(0.95g,5.3mmol).Themixturewasstinedfor1hfollowedbytheadditionof 

Na(OAc)3BH(1.48g,7.0mmol).Thereactionmixturewasstirredfor1h.Methanoland 

Na(CN)BH3(0.44g,7.0mmol)werethenaddedandthereactionwasstirredatrtfor1h.The 

reactionmixturewascooleddownto0CcquenchedwithsaturatedNaHCO3(10mL),wamito 

Aandstirredfor1h.Thelayerswereseparatedandtheaqueousphasewasextractedwith 

additionalCH2Cl2(10mL).TheorganicphaseswerecombineddriedoverNa2SO4, 

concentratedandpurifiedwithsilicagelchromatography(0-25%EtOAc/hexane)togivemethyl 

(2-amino-4,6-difluorobenzyl)-L-isoleucinateasayellowishoil(0.50g,50%yield).LRMS 

(APCJ)m/z287.2(M+H).  

Dess-Martin 

0H2012 

HO N 

[0365] (S)-5-((S)-sec-Butyl)-3-hydroxy-SH-benzo[flimidazo[1,5-d][1,4]diazepin-6(7H)

one.Dess-Martinperiodinane(146mg,0.343mmol)wasaddedtoastirringsolutionof(3S)-3

((S)-sec-butyl)-5- (hydroxymethyl)-1,3,4,5-tetrahydro-2H-benzo[e][1,4]diazepin-2-one(80mg, 

0.275mmol)inCH2Cl2(2mL)atrt.After6hthesolventwasremovedbyrotaryevaporation 

dilutedwithMeOH(1.5mL),filteredthrougha0.4kmsyringefilterand(S)-5-((S)-sec-butyl)
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3-hydroxy-5H-benzo[f]imidazo[1,5-d][1,4]diazepin-6(7H)-onewasisolatedusingreversephase 

HPLC(0-30%MeCN/H20w/0.1%formicacid)asawhitesolid(Compound14,15mg,21% 

yield).LRMS(APCJ)m/z272.1(M+H). NMR(400MHzMethanol-d4)67.41(ddJ 7.8, 

1.3Hz,1H),7.23(tdJ 7.9,1.4Hz1H),7.12 7.08(in,1H),7.01 6.96(in,1H),6.67(s, 

1H),4.53(dJ 11.7Hz, 1H),1.68 1.49(in,1H),1.18 1.02(in,1H),0.91(ddJ 14.6,7.1 

Hz1H),0.85(dJ 6.7Hz,3H),0.62(tJ 7.5Hz,3H).  

Example58:SynthesisofCompound12 

HO H 0 
N Na(OAc)3BH N~ N 

NH 

[0366] (S)-3-((S)-sec-butyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-one.To 

a1-Lround-bottomflaskwasaddedtert-butyl((2S,3S)-1- ((4-formylpyridin-3- yl)amino)-3

methyl-1-oxopentan-2-yl)carbamate(2.0g,8.5inmol),aceticacid(50mL),anddichloromethane 

(500mL).Afterstirringatrtfor1hsodiumtriacetoxyborohydride(5.4g,25.5minol)was 

addedandthereactionmixturewasstirredfor12h.Thereactionwasthenquenchedbyadding 

saturatedaqueoussodiumbicarbonate(400mL)andstirringvigorouslyfor10 S 

layerwasseparatedandtheaqueouslayerwasextractedtwicewithdichloromethane(500inL).  

Theorganiclayerswerecombineddriedoversodiumsulfateandconcentratedtogive(S)-3

((S)-sec-butyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-onewhichwasuseddirectly 

H 0 HO 
KOON 

NH HOAc N >~~~NH2 

0 

[0367] (S)-3-((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4

carboxamide(Compound12).Toa100-mLround-bottomflaskwasadded(S)-3-((S)-sec

butyl)-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-one(1.0g,4.6minol)andAcOH(50 

mL).Potassiumcyanate(1. 1g,13.7minol)wasthenaddedandthereactionmixturewasstirred 

for2h.Thereactionwasthenconcentrateddilutedwithmethanol(14inL),filteredand 
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purifiedusingreversephaseHPLC(0-20%MeCN/H20,0.1%formicacidbuffer)togive(S)-3

((S)-sec-butyl)-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4-carboxamide 

(compound12,0.74g,2.8mmol,62%)asacolorlesssolid.LRMS(ESm/z)263.0(M+H).1H 

NMR(400MHzMethanol-d4)68.18(s,1H),8.07(dJ 5.1Hz, 1H),7.22(dJ 5.0Hz,1H), 

4.86(dJ 17.5Hz, 1H),4.47(s,2H),1.76(dJ 8.0Hz1H),1.56 1.46(in,1H),1.10(dpJ 

15.0,7.5Hz, 1H),0.94 0.86(in,3H),0.82(tJ 7.4Hz,3H).  

Example59:SynthesisofCompound10andFormI 

NH2  Boc2O, DMAP NHBoc 

pyridine 

F F 

[0368] Step1:tert-Butyl(5-fluoropyridin-3-yl)carbamate.Pyridine(22.0kg,22.4L),5

fluoropyridin-3-ainine(8.0kg,1.0equiv),andDMAP(872.0g,0.1equiv)werechargedintoa 

reactorat20±50 Candstirredfor30mm.Di-tert-butylcarbonate(17.1kg,1. 1equiv)was 

chargedintothereactorandthemixturewasstirredfor13h.Thereactionmixturewas 

transferredtoareactorcontainingwater(128.0kg,128.0L)at0 50 Candagitatedfor30mm.  

TheheterogeneousmixturewasfilteredandthecakewaswashedwithH20(8.0kg,8.0L).The 

crudesolidwastransferredbackintothereactorheptane(16.4kg,24.0L)wasaddedandthe 

mixturewasagitatedfor1hat25 0 C.Thereactionmixturewasthenfilteredandthecakewas 

washedwithheptane(5.5kg,8.0L).Thiswholeprocedurewasrepeatedtwicetogivetert-butyl 

NHBoc NHBoc 
n-BuLiTMEDA 

DMFTHF 

F F 

[0369] Step2:tert-Butyl(5-fluoro-4-formylpyridin-3-yl)earbamate. Tetrahydrofuran 

(229.0kg,257.6L),tert-butyl(5-fluoropyridin-3-yl)carbamate(25.8kg,1.0equiv)and 

NNN',N'-tetramethylethylenediamine(35.3kg,2.5equiv)wereaddedtothereactorandthe 

temperaturewasadjustedto-55±5 0 C.n-Butyllithium(2.5M,83.0kg,2.5equiv)wasadded 

slowlyat-55±100 C.Thereactionwasstinedfor2h.DMF(44.5kg,5.0equiv)wasslowly 
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addedat-55±100 Candthereactionwasstinedfor2h.Thereactionmixturewaswarmedto0 

- 100 Candstirredfor1h.Thissolutionwasaddedtophosphoricacidsolution(4M,387kg)in 

aseparatereactorandagitatedwhilethetemperaturewasmaintainedbetween0- 100 C.The 

reactionmixturewasheatedto20±5 0 Cstirredfor30mm andthentheagitationwasstopped 

andthemixturewasletstandingfor30mm.Thephaseswereseparatedandtheorganicphase 

waswashedwith20%aqueoussodiumchloridesolution(309.0kg).Theorganicphasewas 

filteredthroughanactivatedcarbonfilterandthenconcentratedunderreducedpressuretoabout 

1/3oftheoriginalvolumeattempertaureslessthan45 0 C.Thesolutionwasazeotropicallydried 

withthreesolventswapstoethylacetate(3x348kg,3x394L).Thecombinedethylacetate 

phaseswerepartiallyconcentratedunderreducedpressuretogive232.7kgoftert-butyl(5

fluoro-4-formylpyridin-3-yl)carbamateinethylacetate(11.5wt%,26.77kg,92%yield).  

NHBoc M HOI ,, ethyl acetate NH2HOI 

F F 

[0370] Step3:Amino-5-fluoroisonicotinaldehydehydrochloride. itut-Butyl(5- fluoro-4

formylpyridin-3-yl)carbamateethylacetatesolution(168.0kg,11.5wt%,19.0kg,1.0equiv)and 

4Mhydrogenchlorideinethylacetate(56.0kg)werestirredat20±5 0 Cforatleast3h.When 

thereactionwasdeemedtobecompletethereactorcontentswereconcentratedundervacuum 

withthejackettemperaturelessthan35 0 Ctogive18.58kg(99%)of3-amino-5

0 
NH2HGI N 0  (S) H 0 

a(S) 

NH2HCI N, 0 

F NaBH(OAc)3,DCM F 'I 

[03711 Step4:Methyl((3-amino-S-fluoropyridin-4-yl)methyl)-L-isoleucinate.  

Dichloromethane(241.37kg,321.02L),methylL-isoleucine(17.17kg,1.2equiv.)andsodium 

acetate(19.40kg,3.0equiv)werestirredat25±5 0 Cfor30mm.3-Amino-5

fluoroisonicotinaldehydehydrochloride(18.38kg,1.0equiv)wasaddedat25±5 0 Candthe 

reactionmixturewasstilTedfor2h.Dichloromethane(50.00kg,37.59L)wasthenadded 
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fluoroisonicotinaldehydehydrochloride.
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followedbyaceticacid(1.40kg,0.30equiv)andsodium S 

triacetoxyborohydride(41.88kg,2.5 

equiv).Thereactionmixturewasstirredat25±5 0 Cfor12h.Thereactionwascooledto20± 

50 Cand85%phosphoricacid(69.88kg,38.10L)andwater(69.80kg,69.80L)wereadded.  

Themixturewasstirredfor30mm at25-F50 C.Thephaseswereseparatedandtheaqueous 

phasewasextractedwithdichloromethane(185.67kg,246.90L).Thecombinedorganicphases 

werewashedwithwater(139.69kg,139.60L),10%aqueoussodiumbicarbonatesolution 

(153.15kg),and10%aqueoussodiumchloridesolution(154.15kg).Theorganicphasewas 

concentratedtoabout50%oftheoriginalvolumeunderreducedpressureat40 0 C.Thesolution 

wasazeotropicallydriedusingtetrahydrofuranandpartiallyconcentratedtogive186.80kgof 
S 

methyl((3-amino-5-fluoropyridin-4-yl)methyl)-L-isoleucinateasatetrahydrofuransolution(8.8 

wt%,16.44kg,77%yield).  

HO 
N 

H 0 NaHMDS 
S N4  o-V THF 

F the F 

[0372] Step5:(S)-3-((S)-sec-Butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4

elll,4]diazepin-2-one.Tetrahydrofuran(40.0kg,45.0L)andmethyl((3-amino-5-fluoropyridin

4-yl)methyl)-L-isoleucinatetetrahydrofuransolution(170.95kg,1.00equiv)wereaddedtoa 

reactorandthetemperaturewasadjustedto15±5 0 C.Sodiumbis(trimethylsilyl)amide(37.65 

andstirredfor12h.Phosphoricacidsolution(4M,36.0kg)wasaddedat15±5 0 C.The 

temperaturewasadjustedto20±5 0 Candthereactionmixturewasstirredfor30mm.The 

reactionsolutionwasfilteredandthesolidresiduewaswashedwithtetrahydrofuran(26.70kg, 

30.0L).Thefiltratewasthenwashedwith20wtaqueoussodiumchloridesolution(56.09kg) 

andthenextractedwithmethyltert-butylether(55.55kg,75.1L).Theorganicphaseswere 

combinedwashedwith20wtaqueoussodiumchloridesolution(56.30kg),andthelayers 

wereseparated.Theorganicphasewasconcentratedto1.0volumeunderreducedpressureat40 

0 C.Isopropylether(32.63kg,45.0L)wasaddedtothereactorat25±5 0 Candthemixturewas 

stirredfor12h.Theproductwasisolatedbycentrifugationandwashedwithisopropylether 
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kg,1.5equiv)wasaddedslowlytothereactorandthereactionmixturewaswarmedto25±5 0 C



WO2022/099011 PCT/IJS2021/058260 

(21.7kg,29.4L)togive(S)-3-((S)-sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4

eftl,4]diazepin-2-one(9.5kg,72%yield).  

H 0 HO 
N N¾ N 

KOON 
a 

'pFa.  

'I HOAcMTBE 

F F r0 

H2N 

[0373] Step6:(S)-3-((S)-sec-Butyl)-6-fluoro-2-oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4

e][1,4]diazepine-4-carboxamide(Compound10).Toa100Lreactorwasaddedaceticacid 

(14.7kg,14.0L)andmethyltert-butylether(15.54kg,21.0L).Themixturewascooledto10-F.  

50 Cand(S)-3-((S)-sec-butyl)-6-fluoro-1,3,4,5-tetrahydro-2H-pyrido[3,4-e][1,4]diazepin-2-one 

(7.00kg,1.0equiv)wasaddedat10±5 0 C.Potassiumcyanate(4.79kg,2.0equiv)wasaddedin 

severalbatchesat10-F5 0 Candthemixturewas S for12hat20±S0 C.Oncethereaction 

wasdeemedcompletebyHPLCthemixturewasdilutedwithmethyltert-butylether(46.52kg, 

63.0L)andstinedfor1hat20±5 0 C.Theproductfromtheheterogeneousmixturewas 

isolatedbycentrifugationandtheproductcakewaswashedwithmethyltert-butylether(10.36 

kg,14.0L).Theproductcakewasthenstirredwithwater(175.00kg,175.00L)for1h.The 

productwasisolatedbycentrifugationandthenwashedwithwater(7.00kg,7.00L),followed 

bytransferofthesolidoutofthecentrifuge.Aceticacid(23.52kg,22.4L)andtheproductcake 

wereaddedtothereactorandthemixturewasstirredfor1hat20±5 0 Cresultingina 

bytheaceticacidsolutionoftheproduct.Themixturewasagitatedfor2htoprovidea 

heterogeneousmixture.Theproductwasthenisolatedbycentrifugationandwashedwithwater 

(7.00kg,7.00L),followedbydryinginvacuotogivefomiIof(S)-3-((S)-sec-Butyl)-6-fluoro-2

oxo-1,2,3,5-tetrahydro-4H-pyrido[3,4-e][1,4]diazepine-4-carboxamide(Compound10,5.7kg, 

69%).  

CharacterizationandPreparationofCrystallineForms 

[0374] ThecrystallinefomisofCompound10werecharacterizedbyvariousanalytical 

techniquesincludingXRPDDSCandTGAusingtheproceduresdescribedbelow.  
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homogeneoussolution.Tothecleanedreactorwater(175.00kg,175.00L)wasaddedfollowed
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XRPD 

[0375] XRPDdiffractogramswerecollectedusingoneofthethreemethodsbelow.  

[0376] Method1:XRPDdiffractogramswerecollectedonaBrukerAXSC2GADDS 

diffractometerusingCuKciradiation(40kV,40mA),anautomatedXYZstagealaservideo 

microscopeforauto-samplepositioningandaV&ntec-5002-dimensionalareadetector.X-ray 

opticsconsistsofasingleGbbelmultilayermirrorcoupledwithapinholecollimatorof0.3mm.  

U 

[0377] Thebeamdivergencez.e., theeffectivesizeoftheX-raybeamonthesamplewas 
approximately4mm.A0-0continuousscanmodewasemployedwithasample- detector 

distanceof20cmwhichgivesaneffective26rangeof1.5~ 32.5~.Typicallythesamplewas 

exposedtotheX-raybeamfor120seconds.Thesoftwareusedfordatacollectionandanalysis 

wasGADDSforWin7/XPandDiffracPlusEVArespectively.  

[0378] Forvariabletemperature(VT-XRPD)experimentssamplesweremountedonan 

AntonPaarDHS900hotstageatambientconditions.Thesamplewasthenheatedtothe 

appropnatetemperatureat10 0 C/minandsubsequentlyheldisothermallyfor2minutesbefore 

datacollection.Sampleswerepreparedandanalysedonasiliconwafermountedtothehotstage 

usingaheat-conductingpaste.  

[0379] Method2:XRPDdiffractogramswerecollectedonaBrukerDSdiffractometerusing 

CuKuradiation(40kV,40mA)anda0-20goniometerfittedwithaGemonochromator.The 

anti-scatterslitand 

knifeedge.Thediffractedbeampassesthroughan8.0mmreceivingslitwith2.50Sollerslits 

followedbytheLynxeyeDetector.Thesoftwareusedfordatacollectionandanalysiswas 

DiffracPlusXRDCommanderandDiffracPlusEVArespectively.  

[0380] Sampleswererununderambientconditionsasflatplatespecimensusingpowderas 

received.Thesamplewaspreparedonapolishedzero-background(510)siliconwaferbygently 

pressingontotheflatsurfaceorpackedintoacutcavity.Thesamplewasrotatedinitsown 

plane.  

[0381] ThedetailsofthestandardPharmorphixdatacollectionmethodare: 
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incidentbeampassesthrougha2.0mmdivergenceslitfollowedbya0.2mm S
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Angularrange:2to42~20 

Stepsize:O.O5~20 

0 Collectiontime:0.5s/step(totalcollectiontime:6.40mm) 

[0382] Method3:XRPDdiffractogramswerecollectedonaPANalyticalEmpyrean 

diffractometerusingCuKcxradiation(45kV,40mA)intransmissiongeometry.A0.5~slit, 

4mmmaskand0.04radSollerslitswithafocusingmirrorwereusedontheincidentbeam.A 

PTXcel3 Ddetectorplacedonthediffractedbeamwasfittedwithareceivingslitand0.04rad 

Sollerslits.ThesoftwareusedfordatacollectionwasX'PertDataCollectorusingX'Pert 

OperatorInterface.ThedatawereanalysedandpresentedusingDiffracPlusEVAorHighScore 

Plus.  

[0383] SampleswerepreparedandanalysedineitherametalorMillipore96well-platein 

transmissionmode.X-raytransparentfilmwasusedbetweenthemetalsheetsonthemetalwell

plateandpowders(approximately1- 2mg)wereusedasreceived.TheMilliporeplatewasused 

toisolateandanalysesolidsfromsuspensionsbyaddingasmallamountofsuspensiondirectly 

totheplatebeforefiltrationunderalightvacuum.  

[0384] Thescanmodeforthemetalplateusedthegonioscanaxiswhereasa20scanwas 

utilisedfortheMilliporeplate.  

0 Angularrange:2.5to32.0~20 

0 Stepsize:0.0130~20 

0 Collectiontime:12.75s/step(totalcollectiontimeof2.07mm) 

DSC 

[0386] DSCdatawerecollectedusingoneofthetwomethodsbelow: 

[0387] Method1:DSCdatawerecollectedonaTAInstrumentsQ2000equippedwitha 

50positionauto-sampler.Typically,0.5- 3mgofeachsampleinapin-holedaluminiumpan, 

washeatedat10 0 C/minfrom250 Cto2250 C.Apurgeofdrynitrogenat50mL/minwas 
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[0385] Thedetailsofthestandardscreeningdatacollectionmethodare:
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maintainedoverthesample.ModulatedtemperatureDSCwascarriedoutusinganunderlying 

heatingrateof2 0 C/minandtemperaturemodulationparametersof±0.636 0 C(amplitude)every 

60seconds(period).TheinstrumentcontrolsoftwarewasAdvantageforQSeriesandThermal 

AdvantageandthedatawereanalysedusingUniversalAnalysisorTRIOS.  

[0388] Method2:DSCdatawerecollectedonaTAInstrumentsDiscoveryDSCequipped 

witha50positionauto-sampler.Typically,0.5- 3mgofeachsampleinapin-holedaluminium 

panwasheatedat10 0 C/minfrom250 Cto2250 C.Apurgeofdrynitrogenat50ml/minwas 

maintainedoverthesample.TheinstrumentcontrolsoftwarewasTRIOSandthedatawere 

analysedusingTRIOSorUniversalAnalysis.  

TGA 

[0389] TGAdatawerecollectedusingoneofthetwomethodsbelow.  

[0390] Method1:TGAdatawerecollectedonaTAInstrumentsQ500TGAequippedwith 

a16positionauto-sampler.Typically,2- 5mgofeachsamplewasloadedontoapre-tared 

aluminiumDSCpanandheatedat10 0 C/minfromambienttemperatureto300 0 C.Anitrogen 

purgeat60ml/minwasmaintainedoverthesample.Theinstrumentcontrolsoftwarewas 

AdvantageforQSeriesandThermalAdvantageandthedatawereanalysedusingUniversal 

AnalysisorTRIOS.  

[0391] Method2:TGAdatawerecollectedonaTAInstrumentsDiscoveryTGA, equipped 

aluminiumDSCpanandheatedat10 0 C/minfromambienttemperatureto300 0 C.Anitrogen 

purgeat25ml/minwasmaintainedoverthesample.Theinstrumentcontrolsoftwarewas 

TRIOSandthedatawereanalysedusingTRIOSorUniversalAnalysis.  

GVS 

[0392] SorptionisothermswereobtainedusingaSMSDVSIntrinsicmoisturesorption 

analysercontrolledbyDVSIntrinsicControlsoftware.Thesampletemperaturewasmaintained 

at250 Cbytheinstrumentcontrols.Thehumiditywascontrolledbymixingstreamsofdryand 

wetnitrogenwithatotalflowrateof200ml/min.Therelativehumiditywasmeasuredbya 

calibratedRotronicprobe(dynamicrangeof1.0- 100%RH),locatednearthesample.The 
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witha25positionauto-sampler.Typically,2- 5mgofeachsamplewasloadedontoapre-tared
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weightchange,(massrelaxation)ofthesampleasafunctionofRHwasconstantlymonitored 

byamicrobalance(accuracy-0.005mg).  

[0393] Typically,5- 30mgofsamplewasplacedinataredmeshstainlesssteelbasketunder 

ambientconditions.Thesamplewasloadedandunloadedat40%RHand25 0C(typicalroom 

conditions).Amoisturesorptionisothermwasperformedasoutlinedbelow(2scansper 

completecycle).Thestandardisothermwasperformedat25 0Cat10%RHintervalsovera 

0 90%RHrange.Typicallyadoublecycle(4scans)wascarriedout.Dataanalysiswascarried 

outwithinMicrosoftExcelusingtheDVSAnalysisSuite.  

MethodParametersforSMSDVS S 

JntnnsicExperiments 

Parameter Value 
Adsorption - Scan 1 40-90 

Desorption, Adsorption Scan 2 90-0,0 40 
Intervals(%RH) 10 
Number ofScans 4 

Flow rate (ml/min) 200 
Temperature(0C) 25 
Stability (0CImin) 0.2 

Sorption Time (hours) 6 hour time out 
Number of cycles 2 

Water U byKarlFischerTitration(KF) 

[0394] ThewatercontentofeachsamplewasmeasuredonaMetrohm874OvenSample 

Processorat150 0 Cwith851TitranoCoulometerusingHydranalCoulomatAGovenreagent 

andnitrogenpurge.Weighedsolidsampleswereintroducedintoasealedsamplevial.  

Approximately10mgofsamplewasusedpertitrationandduplicatedeterminationsweremade.  

Anaverageoftheseresultsispresentedunlessotherwisestated.Datacollectionandanalysis 

wereperformedusingTiamosoftware.  
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Thesamplewasrecoveredaftercompletionoftheisothermandre-analysedbyXRPD.
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ThermodynamicAqueousSolubility 

[0395] Aqueoussolubilitywasdeterminedbysuspendingsufficientcompoundinrelevant 

mediatogiveamaximumfinalconcentrationof>10mg/mloftheparentfree-formofthe 

compound.Thesuspensionwasequilibratedat37 0 ConaHeidolphplateshakersetto750rpm 

for24hours.ThepHofthesaturatedsolutionwasthenmeasuredandthesuspensionfiltered 

throughaglassfibreCfilter(particleretention1.2kin)anddilutedappropriately.Quantitation 

wasbyHPLCwithreferencetoastandardsolutionofapproximately0.15mg/mlinDMSO.  

Differentvolumesofthestandarddilutedandundilutedsamplesolutionswereinjected.The 

solubilitywascalculatedusingthepeakareasdeterminedbyintegrationofthepeakfoundatthe 

sameretentiontimeastheprincipalpeakinthestandardinjection.  

Example60:CharacterizationofCrystallineFormI 

[0396] CrystallineFormIofCompound10waspreparedaccordingtothesynthetic 

procedureofExample59andanalyzedbyXRPDDSCTGAandGVS.FIG.lAshowsan 

XRPDpatternofFormIofCompound10.Table5recitesthepeaksoftheXRPDpatternof 

FornuiI.FIG.lBshowsDSCandTGAgraphsofForniI.AsshownintheDSCgraph(FIG.iB), 

nothermalfeatureswereobserveduntilthermaldecompositionofthesample.Asshowninthe 

TGAgraph(FIG.iB),noweightlosswasobservedpriortodegradation.GVSshowedthatForm 

Iisslightlyhygroscopicwithamassgainof0.29%between0and90%RH(0.04mol 

XRPD.Staticstorageatconditionsofboth25 0 CI97%RHand40 0 CI75%RHforoneweek 

showedForniIremainunchangedbyXPRD.KFanalysisofthematerialshowedawatercontent 

of0.1%consistentwiththehygroscopicityatambientconditionsdemonstratedbyGVS. FormI 

wasfoundtobeanhydrous.ThecharacterizationresultsofFormIarepresentedinTable6.  

___________ Table 5: XRPDPeaks ofFormI 
Angle (0 20) Intensity (%)Angle (0 20) Intensity (%) 

8.256 100 24.356 36.7 
11.836 3.6 24.754 33.2 
12.486 5.4 25.3 7.2 
13.075 7.8 26.234 2.7 
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equivalentsofwater).ThematerialwasunchangedafterGVSanalysisasdemonstratedby



WO2022/099011 PCT/IJS2021/058260 

14.105 4.4 26.571 14.1 
14.377 7.2 26.966 2.6 
15.712 4.9 27.295 6.7 
16.47 28 27.663 2.3 

16.958 8.6 28.068 2.8 
17.199 7 28.359 1.5 
18.045 8.2 29.063 6.5 
18.389 2.1 29.583 1.6 
18.921 12.7 29.975 1.8 
20.286 1.6 30.535 9.3 
20.675 2.4 31.036 5.4 
20.992 5.7 31.331 2.4 
22.126 6.8 31.669 17.5 
22.672 1.4 32.703 4.2 
23.653 8.2 ____________ ______________ 

Table 6: Characterisation data for Crystalline Form I 

TGA NomasslosspriortoCa.245 0 Cwheredegradation 
commences 

DSC Onsetofmeltdegradationat238.2 0C 

0.29%Masschangebetween0and90%RH.0.04 
GVS mol.equivalentswater.UnchangedbyXRPDpost 

analysis 

KF 0.1%water 

Thermodynamicsolubilityin 0.46mg/mL.XRPDofsolidresidues:FormI 

Example61:PreparationofAmorphousCompound10andCrystallineFormIIand 

CharacterizationofCrystallineFormII 

[0397] CrystallineFormIofCompound10(1g)wasweighedintoaround-bottomflask, 

THF/H207:3(v/v,60mL)wasaddedandthemixturewasheatedwithstirring(500rpm)to 

550 ConaPolarBear.Afterapproximately10minutesofstirringaclearyellowsolution 

formed.Thisclearsolutionwasfilteredusingasyringefilter(0.45kinPTFE)directlyintoana 

round-bottomflaskheldinanacetone/dryicebathtorapidlyfreezethemixture.Afterthesample 

hadcompletelyfrozenitwastransferredtoafreeze-dryerforlyophilisationovernight.After18 
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FaSSIF(37_0 C) _____________________________________________
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hoursonthefreeze-dryerthesamplewasremovedthenanalysedbyXRPDtoconfirm 

amorphousformation.Theamorphoussamplewasthenplacedinafanovensetto120 0 Cfor1 

hourtoyieldCrystallineFormIIofCompound10.  

[0398] XRPDDSCTGAandGVSwereperformedonCrystallineFormII.Table7recites 

thepeaksoftheXRPDpatternofFormII.FIG.2BshowsDSCandTGAgraphsofFormII.As 

shownintheDSCgraph(FIG.2B),nothernialeventsassociatedwiththemeltingofthe 

structurewereobservedpriortothestartofthermaldecomposition.AsshownintheTGAgraph 

(FIG.2B),noweightlosswasobservedbetweenRTand150 0 C~TGAand 1 H-NMRtogether 

suggestedthatFormIIisanhydrous.GVSanalysisofthematerialshowsittobeslightly 

hygroscopicwitha0.23%masschangebetween0and90%RHwiththematerialshowntobe 

unchangedbyXRPDanalysisaftertheGVSmeasurement.HPLCofFormIIshowedachemical 

purityof99.4%.StaticstorageofFormIIfor7daysat40 0 CI75%RHshowednochangesby 

XRPD.ThecharacterizationresultsofFormIIarepresentedinTable8.  

Table 7: XRPD Peaks ofFornuiII 
Angle (0 20) Intensity (%)Angle (0 20) Intensity (%) 

8.178 2.7 25.379 36.5 
10.16 100 25.733 2.7 
12.04 10.4 25.921 2.3 

13.864 56.5 26.513 30.7 
16.596 40.9 26.915 26.1 
17.418 1.8 28.378 2.3 

19.542 38.8 29.333 14.4 
20.032 14.2 30.08 4.2 
20.437 8.8 30.327 7.9 
20.702 30.2 30.733 6.5 
21.717 3 31.632 5.2 
22.56 22.5 32.036 4.1 

24.246 12.4 32.432 6.9 
24.793 3.4 ______________ 

Table 8: Characterisation data for Crystalline Form II 

DSC Nothermaleventsbefore220 0 C.Largeendotherm 

observedafterduetothermaldecomposition.  
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NoweightlossbetweenRT-15O 0 C.Thermal TGA S S S 

decompositionbegins220 0 C 

GYS Slightlyhygroscopicshowingaweightchangeof0.23% 

between0-90%RH.,XRPDafterGVS:PatternforForm2 

XRPD 400 C/75%RH 7days:RemainsasFormII 

XRPD 250 C/97%RH FormII+verysmallpatternforFormI 

XRPD 400 C175%RH 7days:RemainsasFormII 

Thermodynamicsolubilityin 
FaSSIF(370 C) 0.56mg/mL.XRPDofsolidresidues:convertedtoFormI 

BiologicalExampleI 
U 

AssayExampleI:Preparationandassayoffastskeletalmyofibrils 

[0399] Preparationoffastskeletalmyofibrils:Rabbitskeletalmyofibrilswereprepared 

baseduponthemethodofHerrmannetal.(Biochem.32(28):7255-7263(1993).Myofibrilswere 

preparedfromrabbitpsoasmusclepurchasedfromPel-FreezBiologicals(Arkansas)within2 

daysoforderingstoredonice.Mincedmusclewashomogenizedin10volumesofice-cold 

0.2mMphenylmethylsulfonylfluoride(PMSF),10kMleupeptin,5kMpepstatinand0.5mM 

sodiumazide)containing5mMethylenediaminetetraaceticacid(EDTA)and0.5%TritonX-100 
S 

usinganOmni-Macrohomogenizer.Myofibrilswererecoveredbylowspeedcentrifugation 

(3000rpmfor10minutes)andwashed2timesintheTritonX-100containingbuffertoensure 

removalofcellularmembrane.FollowingtheTritonwashesmyofibrilswerewashed3timesin 

standard"buffercontaining2mMmagnesiumacetate.Afinalwashinassaybuffer(12mM 

piperazine-1,4-bis(2-ethanesulfonicacid)(PIPES),pH6.8,60mMKCl,1mMDTT)was 

performedandbroughtto10%sucroseforflashfreezinginliquidnitrogenandstorageat-80 0 C.  
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standard"buffer(50mMTrispH7.4,0.1MKOAcSmMKCl,2mMdithiothreitol(DTT),



WO2022/099011 PCT/IJS2021/058260 

[0400] ActivationofFastSkeletalMyofibrils:Fastfiberactivatorswereidentifiedby 

measunngtheenzymaticactivityofmusclemyofibrilpreparationsusingtheproprietaryPUMA 

(trademark)(seee.g.,U.S.PatentNos.6,410,254,6,743,599,7,202,051,and7,378,254)assay 

system.Myofibrilpreparationsconsistedofrabbitskeletalmuscle(approximately90%fast 

fibers)thathadbeenmechanicallyhomogenizedandwashedwithadetergent(TritonX-100)to 

removecellularmembranes.Thispreparationretainedallofthesarcomericcomponentsina 

nativeconformationandtheenzymaticactivitywasstillregulatedbycalcium.Compoundswere 

testedusingamyofibrilsuspensionandalevelofcalciumsufficienttoincreaseenzymatic 

activityofthemyofibrilsto25%oftheirmaximalrate(termedpCa25).Enzymaticactivitywas 

trackedviaapyruvatekinaseandlactatedehydrogenase-coupledenzymesystem.Thisassay 

regeneratesmyosin-producedADPintoATPbyoxidizingNADHproducinganabsorbance 

changeat340nm.Thebufferingsystemwas12mMPIPES,2mMMgClz,1mMDTTatpH 

6.8(PM12buffer).DatawerereportedasAC1.4,whichistheconcentrationatwhichthe 

compoundincreasedtheenzymaticactivityby40%.friTable9"ExampleCompound"refersto 
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thecompoundlabeledwiththesamenumberinTable2.
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Table 

Example AC14(M) Example AC1.4(jiM) 

Compound Compound 

1 0.91 31 0.21 

2 0.08 32 0.13 

3 0.09 33 1.14 

4 0.21 34 0.09 

5 0.08 35 0.07 

6 0.89 36 0.09 

7 1.80 37 0.26 

8 0.37 38 0.10 

9 0.28 39 0.17 

10 0.71 40 2.57 

11 1.30 41 0.96 

12 0.84 42 0.33 

13 1.03 43 0.81 

14 0.15 44 0.26 

15 0.27 45 0.08 

16 0.14 46 0.13 

17 2.83 47 0.14 

18 0.31 48 0.06 

19 0.13 49 0.55 

21 0.18 si 1.23 

22 0.07 52 0.03 

23 0.16 53 0.10 

24 0.08 54 0.09 

25 0.12 ss 0.21 

26 0.78 56 0.08 

27 0.23 57 0.03 

28 0.28 58 0.13 

29 0.22 59 0.17 

30 0.08 60 0.07 
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Example AC14(M) Example AC1.4(jiM) 
Compound Compound 

61 0.07 91 0.08 

62 2.25 92 0.40 

63 0.10 93 0.13 

64 0.53 94 0.15 

65 0.37 95 0.04 

66 3.00 96 0.08 

67 2.15 97 0.92 

68 4.30 98 0.31 

69 0.72 99 0.05 

70 0.23 ioo 0.08 

71 0.15 101 0.05 

72 0.41 102 0.37 

73 0.93 103 1.22 

74 2.39 104 0.08 

75 0.13 los 0.10 

76 0.14 106 0.89 

77 0.19 107 0.29 

78 0.50 108 0.19 

79 0.32 109 0.17 

80 0.47 110 1.36 

82 0.24 112 0.81 

83 0.03 113 0.15 

84 0.09 114 0.05 

85 0.01 115 0.08 

86 1.81 116 0.05 

87 0.07 117 0.07 

88 1.22 us 0.08 

89 0.18 119 2.44 

90 0.45 120 0.12 
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Example AC14(M) Example AC1.4(jiM) 
Compound Compound 

121 4.80 151 0.06 

122 3.16 152 0.07 

123 0.35 153 0.09 

124 0.38 154 0.65 

125 0.29 155 0.54 

126 0.15 156 0.90 

127 0.66 157 0.11 

128 0.06 158 0.44 

129 0.10 159 0.59 

130 0.06 160 0.16 

131 0.02 161 2.25 

132 0.07 162 0.11 

133 0.48 163 0.05 

134 0.71 164 0.10 

135 3.72 165 0.14 

136 1.03 166 0.45 

137 3.35 167 0.05 

138 0.52 168 0.04 

139 0.93 169 0.06 

140 4.74 170 0.79 

142 0.36 172 0.63 

143 0.35 173 0.22 

144 0.28 174 0.03 

145 0.50 175 0.04 

146 0.30 176 0.05 

147 2.57 177 2.64 

148 0.98 178 3.37 

149 2.08 179 2.27 

150 0.03 180 0.10 
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141 0.54 171 0.03
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Example AC14(M) Example AC1.4(jiM) 
Compound Compound 

181 0.04 211 2.92 

182 0.07 212 1.27 

183 1.34 213 4.04 

184 0.55 214 1.72 

185 0.92 215 4.65 

186 2.18 216 2.64 

187 1.39 217 2.45 

188 3.46 218 0.88 

189 0.10 219 2.10 

190 0.54 220 3.01 

191 0.19 221 1.80 

192 0.19 222 2.02 

193 0.72 223 1.43 

194 1.52 224 2.85 

195 1.84 225 1.67 

196 2.09 226 3.91 

197 1.76 227 2.29 

198 1.66 228 3.76 

199 0.94 229 3.74 

200 4.22 230 1.31 

202 0.17 232 3.47 

203 1.75 233 2.16 

204 3.66 234 4.64 

205 1.58 235 1.45 

206 4.98 236 3.43 

207 3.62 237 1.86 

208 2.70 238 4.49 

209 4.17 239 1.65 

210 4.25 240 2.87 

350 
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Example AC14(M) Example AC1.4(jiM) 
Compound Compound 

241 1.35 271 0.95 

242 4.30 272 2.62 

243 1.93 273 3.02 

244 2.43 274 0.06 

245 3.88 275 0.06 

246 1.64 276 0.24 

247 2.49 277 0.08 

248 3.71 278 0.05 

249 4.51 279 1.46 

250 0.60 280 1.06 

251 0.08 281 0.30 

252 0.44 282 0.38 

253 0.08 283 0.09 

254 0.07 284 0.11 

255 0.13 285 0.54 

256 1.89 286 0.30 

257 0.02 287 0.35 

258 0.29 288 0.16 

259 2.44 289 3.59 

260 1.91 290 0.15 

262 0.46 292 0.05 

263 2.70 293 0.55 

264 0.84 294 2.32 

265 0.70 295 3.41 

266 2.47 296 1.75 

267 0.95 297 1.13 

268 1.03 298 0.07 

269 0.92 299 0.18 

270 0.94 300 0.42 
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Example AC14(M) Example AC1.4(jiM) 
Compound Compound 

301 0.36 331 1.03 

302 0.82 332 2.37 

303 0.89 333 2.44 

304 2.27 334 0.65 

305 1.42 335 3.75 

306 0.11 336 0.12 

307 0.52 337 0.72 

308 0.32 338 0.69 

309 0.59 339 2.79 

310 4.17 340 3.00 

311 2.60 341 2.37 

312 1.22 342 0.27 

313 1.22 343 0.25 

314 0.72 344 1.91 

315 0.65 345 2.43 

316 1.07 346 1.57 

317 1.30 347 3.59 

318 0.19 348 0.72 

319 0.80 349 1.57 

320 1.25 350 1.11 

322 1.15 352 0.73 

323 0.66 353 1.76 

324 1.16 354 1.59 

325 1.81 355 1.49 

326 4.38 356 0.24 

327 1.50 357 1.69 

328 2.56 358 0.40 

329 0.20 359 0.77 

330 1.71 360 0.37 

352 

321 0.12 351 1.17
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Example AC14(M) Example AC1.4(jiM) 
Compound Compound 

361 1.62 372 0.18 

362 1.68 373 0.66 

363 2.60 374 0.42 

364 3.31 375 0.26 

365 0.19 376 0.18 

366 0.21 377 0.29 

367 1.05 378 0.15 

368 0.41 379 0.92 

369 0.24 380 1.25 

370 0.88 381 0.48 

371 0.50 _________________ 

U 

AssayExample2:Preparationandassayofratisometricankleplanuirfiexormuscleforce 

[0401] FemaleSpragueDawleyratswereplacedunderastableanesthesicplanewithinhaled 

isoflurane(1-5%).Oneincisionwasmadeonthemid-thighregionoftherightlegtoexposethe 

sciaticnerve.Topreventco-contractionoftheankledorsiflexorsanadditionalincisionwas 

madelateraltothepatellatoisolateandsevertheperonealnerve.Ratswerethenplacedona 

temperature-maintainedinsitumuscleanalysisrig(AuroraScientificModel806C).Theknee 

attachedtoaforcetransducer(AuroraScientificOntarioCanada).Stainlesssteelneedle 

electrodes(0.10mm)werehookedaroundtheexposedsciaticnerve.Isometricankle 

plantarfiexormusclecontractileforcewasassessedwiththeanklejointat90~flexion.A30Hz 

electricalstimulation(undersupramaximalvoltageconditions)wasappliedtothenerveandthe 

resultingmuscleforcewasrecordedviaaservomotor.Apre-dose30Hzforceresponsewas 

establishedasthebaselineforce.Apre-dose150Hzforceresponsewasestablishedasthe 

maximumisometricforce.Compoundswereformulatedin50%polyethyleneglycol(PEG): 

16%Cavitron:10%dimethylacetamide(DMA)andadministeredbycontinuousintravenous 

infusionoverasixtyminuteperiod.Themuscleforceresponsetocompoundwasmeasured 
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wasimmobilizedinaclampbetweentwosharpenedscrewsandthefootwastapedtoafootplate
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everytwominutesoverthedosingperiod.DatawerereportedasanestimatedEC5ovaluewhich 

istheconcentrationatwhichmuscleforceis50%ofthepre-dosemaximumtension.TheECso 

resultsare S inTable10below.InTable10"ExampleCompound"referstothe 

compoundlabeledwiththesamenumberinTable2.  

Table 10 _____________________________ 

ExampleCompound PLANTARFLEXORECso (kM) 

1 26.2 

2 19.1 

6 20.3 

7 41.1 

8 15.2 

9 19.1 

10 18.8 

12 38.7 

32 12.6 

49 28.0 

64 20.1 

65 11.3 

82 21.4 

144 10.5 

354 

357 58.3
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CLAIMS 

1. Acompoundoffomiula(I): 

Rz 
H 
N 

xl 

I 
N 

(I), 

orapharmaceuticallyacceptablesaltstereoisomerortautomerthereofwherein: 

1andX2 areeachindependentlyNorC~Rx 

eachRX, R~~dRze independentlyHhaloC3uocycloalkylC3iocycloalkenylorC&2oaryl; 
xRW 

R1' 12alkyl, 12alkenyl, 12alkynylC3-iocycloalkyl, 1ocycloalkenylor 

R2' 

a)C(O)~RhwhereinRhis 

(i)optionallysubstitutedaminooptionallysubstitutedCiaalkoxyoptionallysubstituted 

C(O)NH2,optionallysubstitutedC3locycloalkyloptionallysubstitutedC3locycloalkenyl, 

optionallysubstitutedC&2oaryloptionallysubstituted3-15memberedheterocyclylor 

optionallysubstituted5-20memberedheteroarylor 

355 

whereinRWisoptionallysubstitutedClu2alkyb
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(ii)Cll2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormore 

Rn 
, whereinR~isOHoxohalocyano,-C(O)NH2,optionallysubstitutedamino 

optionallysubstitutedsulfonyloptionallysubstitutedCsl2alkoxyoptionallysubstituted 

C6-2oaryloxyoptionallysubstitutedC3locycloalkyloptionallysubstitutedC3 

iocycloalkenyloptionallysubstituted3-15memberedheterocyclyloroptionally 

substituted5-20memberedheteroarylor 

m 

b)Cll2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormoreR 

wherein 

R~isOHhalocyanooxoCll2alkylC1-l2alkoxyC6-2oaryloxy,-C(O)NH2,

C(O)NH(Csl2alkyl),-C(O)N(C1-l2alkyl)2,-C(O)OH, -C(O)-C1-l2alkoxy,-C(O)-(3-15membered 

heterocyclyl),NH2,-NH(C1-l2alkyl),-N(C1-l2alkyl)2,-NHC(O)-Cla2alkyl,-NHC(O)-NH2,-NH

s02 -c1-l2alkyl,-S(O)-C1-l2alkyl,-S(O)2-C1-l2alkyl,-S(O)2-NH2,C3-locycloalkylor3-15 

memberedheterocyclylwherein 

theCsl2alkylC1-l2alkoxyC6-2oaryloxytheC1-l2alkylof-C(O)NH(Csl2alkyl),theCi

l2alkylof-C(O)N(C1-l2alkyl)2,-C(O)OH,-C(O)-Clu2alkoxythe3-15memberedheterocyclylof 

-C(O)-(3-15memberedheterocyclyl),NH2,theCla2alkylof-NH(C1-l2alkyl),theClu2alkylof

N(Cla2alkyl)2,theC1-l2alkylof-NHC(O)-Cla2alkyl,-NHC(O)-NH2,theC1-l2alkylof-NH-S02

iocycloalkylor3-15memberedheterocyclylofR m isfurtheroptionallysubstitutedbyoneor 

moreOHhalocyanooxoC1-l2alkylC1-l2alkoxy,-C(O)NH2,-C(O)NH(Csl2alkyl),

C(O)N(Clu2alkyl)2,C(O)OHNH2,-NH(Clu2alkyl),-N(C1-l2alkyl)2,C3-locycloalkylC6-2oaryl, 

3-15memberedheterocyclylor5-20memberedheteroarylor 

c)optionallysubstitutedC3iocycloalkenylor 

d)optionallysubstituted5-20memberedheteroarylor 

e)optionallysubstituted3-15memberedheterocyclylor 
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C1-l2alkyltheCsizalkylof-S(O)-Csl2alkyltheCsl2alkylof-S(O)2-Csl2alkyl,-S(O)2-NH2,C 3
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f)optionallysubstitutedamidinylor 

g)optionallysubstitutedsulfonylor 

h)cyanoand 

R3. HoptionallysubstitutedC1-l2alkyloptionallysubstituted-C(O)NH2,oroptionally 

substituted-C(O)-C1-12alkoxy~or 

R2 andR3 aretakentogetherwiththeatomstowhichtheyareattachedtoforma5-or6

memberedheterocyclylor5-or6-memberedheteroarylwhereinthe5-or6-membered 

heterocyclylor5-or6-memberedheteroarylindependentlycomprisestwoormoreannular 

heteroatomsandisindependentlyoptionallysubstituted~and 

R4 ~ absentorisHoptionallysubstitutedCui2alkyloptionallysubstituted-C(O)NH2,or 

optionallysubstituted-C(0) ii2alkoxy.  

2. Thecompoundofclaim1orapharmaceuticallyacceptablesaltthereofwhereinatleast 

33 Thecompoundofclaim1orclaim2,orapharmaceuticallyacceptablesaltthereof, 

whereinX1 isNandX2 isC~Rx.  

4. Thecompoundofclaim1orclaim2,orapharmaceuticallyacceptablesaltthereof, 

whereinX1 isC~RX~>~2' N.  

5. Thecompoundofclaim1orapharmaceuticallyacceptablesaltthereofwhereinX 1 and 

x2areeachindependentlyC~Rx.  

357 

oneofX1 andXisN.
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6. Thecompoundofanyoneofclaims1-5orapharmaceuticallyacceptablesaltthereof, 

whereineachRXisindependentlyH, haloorC3uocycloalkyl.  

7. Thecompoundofanyoneofclaims1-6orapharmaceuticallyacceptablesaltthereof, 

whereineachRXisindependentlyHorfluoro.  

8. Thecompoundofclaim1orclaim2,orapharmaceuticallyacceptablesaltthereof, 

whereinX1 andX2 areeachN.  

9. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

whereinR2 isC(O)~RhwhereinRhis 

(i)optionallysubstitutedaminooptionallysubstitutedCs3alkoxyoptionallysubstituted 

C(O)NH2,optionallysubstitutedC3locycloalkyloptionallysubstitutedCitcycloalkenyl, 

optionallysubstitutedC&2oaryloptionallysubstituted3-15memberedheterocyclylor 

optionallysubstituted5-20memberedheteroarylor 

(ii)Cll2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormore 

Rn 
,whereinR~isOHoxohalocyano,-C(O)NH2,optionallysubstitutedamino 

C6-2oaryloxyoptionallysubstitutedC3locycloalkyloptionallysubstitutedC3 

iocycloalkenyloptionallysubstituted3-15memberedheterocyclyloroptionally 

substituted5-20memberedheteroaryl.  

10. Thecompoundofclaim9orapharmaceuticallyacceptablesaltthereofwhereinRis 

optionallysubstitutedamino.  

11. Thecompoundofclaim9orapharmaceuticallyacceptablesaltthereofwhereinRis 

NH2.  

358 

optionallysubstitutedsulfonyloptionallysubstitutedCsl2alkoxyoptionallysubstituted
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12. Thecompoundofclaim9orapharmaceuticallyacceptablesaltthereofwhereinRis 

aminosubstitutedwithoneormoreRe',wherein 

RqisoptionallysubstitutedCll2alkyloptionallysubstitutedCitcycloalkyloptionally 

substitutedC&2oaryloptionallysubstituted3-15memberedheterocyclyloroptionally 

substituted5-20memberedheteroaryl.  

13. Thecompoundofclaim12,orapharmaceuticallyacceptablesaltthereofwhereinR~is 

unsubstitutedCii2alkylunsubstitutedC3iocycloalkylunsubstitutedC&2oarylunsubstituted3

15memberedheterocyclylorunsubstituted5-20memberedheteroaryl.  

14. Thecompoundofclaim12orclaim13,orapharmaceuticallyacceptablesaltthereof, 

whereinR~isunsubstitutedCla2alkyl.  

15. Thecompoundofanyoneofclaims12-14orapharmaceuticallyacceptablesaltthereof, 

whereinR~isunsubstitutedmethyl.  

16. Thecompoundofclaim9orapharmaceuticallyacceptablesaltthereofwhereinRis 
II C1-l2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneormoreR, wherein 

flu , S02-Cll2alkyl,-S02-NH2,NH2,-NHC(O)-Cla2alkyl,-C(O)NH2,CutalkoxyC~ 

2oaryloxyor3-15memberedheterocyclylwhereintheCia2alkoxyC&2oaryloxyor3-15 

OH,-C(O)NH2,orC&2oaryl.  

17. Thecompoundofclaim16,orapharmaceuticallyacceptablesaltthereofwhereinR~is 

OHNH2,or-C(O)NH2.  

18. Thecompoundofclaim16orclaim17orapharmaceuticallyacceptablesaltthereof 

whereinR1 1 is-C(O)NH2.  

359 

memberedheterocyclylofRflu independentlyfurtheroptionallysubstitutedwithoneormore
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19. Thecompoundofclaim9orapharmaceuticallyacceptablesaltthereofwhereinRis 

C1-3alkoxy,-C(O)NH2,3-15memberedheterocyclylor5-20memberedheteroarylwhereinthe 

3-15memberedheterocyclylor5-20memberedheteroarylisindependentlyoptionally 

substitutedwithoneormoreOHNHzorC1-l2alkylwhereintheC1-l2alkylisfurtheroptionally 

substitutedwithoneormoreOH.  

20. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

whereinR2 isheteroaryloptionallysubstitutedwithoneormoreOHNRaC1-l2alkylorCi

i2alkoxy.  

21. Thecompoundofclaim20,orapharmaceuticallyacceptablesaltthereofwhereinthe 

heteroarylofR 2 isa5-memberedheteroaryloptionallysubstitutedwithoneormoreOHNRa, 

C1-l2alkylorCla2alkoxy.  

22. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

whereinR2 isC1-l2alkylwhereintheC1-l2alkylisunsubstitutedorissubstitutedwithoneor 

moreR~,wherein 

R~isOHhalocyanooxoClu2alkylCi-i2alkoxyC6-2oaryloxy,-C(O)NH2,

C(O)NH(Csl2alkyl),-C(O)N(C1-l2alkyl)2,-C(O)OH, -C(O)-C1-l2alkoxy,-C(O)-(3-15membered 

heterocyclyl),NH2,-NH(C1-l2alkyl),-N(C1-l2alkyljz,-NHC(O)-C1-l2alkyl,-NHC(O)-NHz,-NH

memberedheterocyclylwherein 

theC1-l2alkylCi-i2alkoxyC&2oaryloxytheC1-l2alkylof-C(O)NH(Csl2alkyl),theCi 

i2alkylof-C(O)N(C1-l2alkyl)2,-C(O)OH,-C(O)-C1-l2alkoxythe3-15memberedheterocyclylof 

-C(O)-(3-15memberedheterocyclyl),NH2,theC1-l2alkylof-NH(C1-l2alkyl),theCvi2alkylof

N(Cll2alkyl)2,theC1-l2alkylof-NHC(O)-Cla2alkyl,-NHC(O)-NH2,theClu2alkylof-NH-S02

C1-l2alkyltheCll2alkylof-S(O)-C1-l2alkyltheCutalkylof-S(O)2-Csl2alkyl,-S(O)2-NH2,C 3

iocycloalkylor3-15memberedheterocyclylofR m isfurtheroptionallysubstitutedbyoneor 

moreOHhalocyanooxoC1-l2alkylC1-l2alkoxy,-C(O)NH2,-C(O)NH(C1-l2alkyl),
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C(O)N(Clu2alkyl)2,C(O)OHNH2,-NH(Clu2alkyl),-N(C1-l2alkyl)2,C3-locycloalkylC6-2oaryl, 

3-15memberedheterocyclylor5-20memberedheteroaryL 

23. Thecompoundofclaim22,orapharmaceuticallyacceptablesaltthereofwhereinR~is 

C(O)NH2orOH.  

24. Thecompoundofclaim22orclaim23,orapharmaceuticallyacceptablesaltthereof, 

whereinRm is-C(O)NH2.  

25. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

whereinR 2 isCimcycloalkenyloptionallysubstitutedwithoneormoreR 1 ,whereinRis oxo 

NH2,-NH(Cla2alkyl),-N(C1-l2alkyl)2,or3-15memberedheterocyclylwhereinthe3-15 

memberedheterocyclylofR~theCsl2alkylofthe-NH(Cla2alkyl)ofR 1 ortheC1-l2alkylofthe 

N(Csl2alkyl)2ofR 1 isindependentlyoptionallysubstitutedwithoneormoreOHorC1-l2alkoxy.  

26. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

whereinR2 is3-15memberedheterocyclyloptionallysubstitutedwithoneormoreOHoxo 

NH2,orClu2alkyl.  

27. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

l2alkyl,-C(O)-Csl2alkyl,-C(O)-Clu2alkoxyC62oaryloxyor-SO2-C1-l2alkyl.  

28. Thecompoundofanyoneofclaims1-8orapharmaceuticallyacceptablesaltthereof, 

whereinR2 issulfonyloptionallysubstitutedwithoneormoreRuwhereinRUisC1-l2alkylNH2, 

-NH(Cla2alkyl),-N(Cla2alkyl)2,orC&2oarylwhereintheC1-l2alkylorC&2oarylofRUis 

independentlyfurtheroptionallysubstitutedwithoneormorehaloorCll2alkoxy.  

29. Thecompoundofanyoneofclaims1-28,orapharmaceuticallyacceptablesaltthereof, 

whereinR1 isC3-l2alkylorCitcycloalkyl.  
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whereinR 2 isamidinyloptionallysubstitutedwithoneormoreRSwhereinRSisOHcyanoCi
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30. Thecompoundofanyoneofclaims1-29,orapharmaceuticallyacceptablesaltthereof, 

whereinR1 isC36alkylorC3scycloalkyl.  

31. Thecompoundofanyoneofclaims1-30,orapharmaceuticallyacceptablesaltthereof, 

whereinR1 issec-butyli-propylorcyclohexyl.  

32. Thecompoundofanyoneofclaims1-31, orapharmaceuticallyacceptablesaltthereof, 

whereinR1 issec-butyl.  

333 Thecompoundofanyoneofclaims1-32,orapharmaceuticallyacceptablesaltthereof, 

whereinR3 andR4 areeachindependentlyH.  

34. Thecompoundofanyoneofclaims1-32,orapharmaceuticallyacceptablesaltthereof, 

whereinoneofR 3 andR4 isHandtheotherofR 3 andR4. optionallysubstitutedCsl2alkyl, 

optionallysubstituted-C(O)NH2oroptionallysubstituted-C(O)-Csl2alkoxy.  

35. Thecompoundofclaim1orapharmaceuticallyacceptablesaltthereofwhereinX 1 and 

x2areeachC~RXandR 2 andR3 aretakentogetherwiththeatomstowhichtheyareattachedto 

forma5-or6-memberedheterocyclylor5-or6-memberedheteroarylwhereinthe5-or6

annularheteroatomsandisindependentlyoptionallysubstituted.  

36. Thecompoundofanyoneofclaims1-35,orapharmaceuticallyacceptablesaltthereof, 

whereinR~andRZareeachindependentlyHhaloorC3locycloalkyl.  

37. Thecompoundofanyoneofclaims1-36,orapharmaceuticallyacceptablesaltthereof, 

whereinR~andRZareeachindependentlyHorfluoro.  

38. AcompoundselectedfromTable2orapharmaceuticallyacceptablesaltthereof 
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39. Acompoundselectedfromthegroupconsistingof: 

H 0 0 H C) U4", / F H I) V 

sr$r N~ \ Pr ai.p:q.a~rirkt~* F a 'I 

Nt I,*9 4.'t p 1' H2N N ~sr~ZN~ ~N~Y ~/9.  
r *3*P IN. a Ti Ii ~ 

at mA (a Sr '% St 

XX at.. "a * ii d N 

-Pt p t ml ht U 

'lb mlmlml nt *6~'~ 

S 

aa&aaa&aI ~N N t~erN~½ 47/ 

1/ 

'F, ci; 0 H 1/ 6! 

H 0 H /0 Nead~%& 
A .4 dN4 9, .4 \rnwrrn~ 

9I 

Ed- 

.4 

*h 

7 9, 4 Sr '. V 

a ,II 
*1~ 

'S ~a ,II N ~1.  
~l% CR 

<a ½~ N P, 9, Va I / a 'a 
.h~ -~ t ,II C N 

"I Eta 'U waskwe ~p 
NI 'F 

aCe 
J~ '4I .9 

S.  ~ a~a.r 
PtEPA 

N KN~A tr~a4I Pt-V 
%4~Vaa ii lip 

47/1J yaew44HnIp~ I '4 *~aA, 
0 1/ N%,,NH a N 0 Nitn 

H 0 
Ntae~%e%4hu6 ;ED 

V / 0 
4' / 

I 

4' 49 ~1~ / 
N CurNs *9*9 

>~~N 'N *9*9 ~rt- 'A 

arumS t m 't qq~~ S 

0 and 11/a orapharmaceuticallyacceptablesaltthereof.  

40. Thecompoundofclaim1,whereinthecompoundisCompound9: 

h$ 0 
m

4 ******* 
A N I MC~NN U, 

I / 
SS4 

/ 
SS a~~ C 

S "a 
9 9,'.  

p.  

Fr A Sb em-S 

we NH2 
~a 

A, 

I, 
U 

Compound, 

orapharmaceuticallyacceptablesaltthereof 

41. Thecompoundofclaim1, whereinthecompoundisCompound10: 

363 

Nh



WO2022/099011 PCT/IJS2021/058260 

C 
4'.% 
'a 

'I 

S9% F 
S H~ teaw SSS 

tF S 

S 
t .  

r a 
U En '-U w 
qL.  

Up 

.LC 

*1 , -t 

tU ~1 
'4' 

UW W W W W W W W W., 'I' 

a ~4~ 

II. 
~4I 

UC '~i ~4I 

aU N 
Ui PU L t U~ ;:.* 

p 5 t 

a UC V S ~ N *' 
U4 KUS 

P :91.% 

r.* 
t 

i 
PU 

tt 
9..  C H 

Compound10, 

orapharmaceuticallyacceptablesaltthereof 

42. Thecompoundofclaim1,whereinthecompoundisCompound12: 

H 
N 

N 
S e 
r 

NH2 

Compound12, 

orapharmaceuticallyacceptablesaltthereof 

433 AcrystallineformofCompound10: 

0 
I' 

Sq 

CI F 
U 

C 4 
C 4~ S HA~U~ x SSS 

S 
a7~ S 

.A.  

i N~~ Er., I C C.' aC 
t' 

a Vt 

i~I N* 
U' ~4I 

hI q 'II 

**th '4' ~4~ < I 
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Compound10 

characterizedbyhavinganXRPDpatterncomprisingpeaksatangles2-thetaof8.26±0.2, 

16.47±0.2,24.36±0.2,and24.75±0.2degrees.  

44. Thecrystallineformofclaim43,whereintheXRPDpatternisfurthercharacterizedby 

havingadditionalpeaksatangles2-thetaof18.92±0.2,26.57±0.2,and31.67±0.2degrees.  
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45. Thecrystallineformofclaim43or44,whereintheXRPDpatternisfurthercharacterized 

byhavingtwoormoreadditionalpeaksatangles2-thetaselectedfromthegroupconsistingof 

11.84±0.2,12.49±0.2,13.08±0.2,14.11±0.2,14.38±0.2,15.71±0.2,16.96±0.2,17.20±0.2, 

18.05±0.2,18.39±0.2,20.29±0.2,20.68±0.2,20.99±0.2,22.13±0.2,22.67±0.2,23.65±0.2, 

25.30±0.2,26.23±0.2,26.97±0.2,27.30±0.2,27.66±0.2,28.07±0.2,28.36±0.2,29.06±0.2, 

29.58±0.2,29.98±0.2,30.54±0.2,31.04±0.2,31.33±0.2,and32.70±0.2degrees.  

46. Thecrystallineformofanyoneofclaims43-45,whereinthecrystallineformis 

characterizedbyadifferentialscanningcalorimetrytracerecordedataheatingrateof10 0 Cper 
S 

minutewhichshowsamaximuminendothermicheatflowatatemperaturebetween238 0 Cand 

2500 C.  

47. AcrystallineformofCompound10: 
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Compound10 

13.86±0.2,16.60±0.2,and19.54±0.2degrees.  

48. Thecrystallineformofclaim47,whereintheXRPDisfurthercharacterizedbyhaving 

additionalpeaksatangles2-thetaof20.70±0.2,25.38±0.2,26.51±0.2,and26.92±0.2degrees.  

49. Thecrystallineformofclaim47or48, whereintheXRPDpatternisfurther 

characterizedbyhavingtwoormoreadditionalpeaksatangles2-thetaselectedfromthegroup 

consistingof8.18±0.2,12.04±0.2,17.42±0.2,18.41±0.2,20.03±0.2,20.44±0.2,21.72±0.2, 
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22.56±0.2,24.25±0.2,24.79±0.2,25.73±0.2,25.92±0.2,28.38±0.2,28.85±0.2,29.33±0.2, 

30.08±0.2,30.33±0.2,30.73±0.2,31.63±0.2,32.04±0.2,and32.43±0.2degrees.  

50. Thecrystallineformofanyoneofclaims43-46,whereinthecrystallineformis 

characterizedbyapowderX-raydiffractionpatterninwhichthepeakpositionsaresubstantially 

inaccordancewiththepeakpositionsofthepatternshowninFIG.lA.  

51. Thecrystallineformofanyoneofclaims47-49,whereinthecrystallineformis 

characterizedbyapowderX-raydiffractionpatterninwhichthepeakpositionsaresubstantially 

inaccordancewiththepeakpositionsofthepatternshowninFIG.2A.  

52. Thecrystallineformofanyoneofclaims43-46or50,whereinthecrystallineformis 

characterizedbyadifferentialscanningcalorimetrytracesubstantiallyinaccordancewiththat 

showninFIG.lB.  

53. Apharmaceuticalcompositioncomprisingacompoundofanyoneofclaims1-42,ora 

pharmaceuticallyacceptablesaltthereoforacrystallineformofanyoneofclaims43-52,anda 

pharmaceuticalcater.  

54. Thepharmaceuticalcompositionofclaim53,whereinthepharmaceuticalcompositionis 

S 

transdermalintraperitoneal, intramuscularintrapulmonary, vaginal, rectal, orintraocular 

administration.  

55. Amethodforpreventingortreatingadiseaseorconditionselectedfromthegroup 

consistingofperipheralvasculardiseaseperipheralarterialdiseaserehabilitation-related 

deficitsmetabolicsyndromeobesityventilator-S muscleweaknesschronicfatigue 

syndromeneuromusculardisordersconditionsofmusclewastingmuscularmyopathiesmuscle 

atrophyandfatigueandfrailtyinasubjectcomprisingadministeringtothesubjectaneffective 

366 

formulatedfororal, sublingualsubcutaneous, parenteralintrayenousintranasal, topical,



WO2022/099011 PCT/IJS2021/058260 

amountofthecompoundofanyoneofclaims1-42,orapharmaceuticallyacceptablesalt 

thereoforthepharmaceuticalcompositionofclaim53.  

56. Amethodforpreventingortreatingadiseaseorconditionselectedfromthegroup 

consistingofamyotrophiclateralsclerosis(ALS),spinalmuscularatrophy(SMA),myasthenia 

gravisandmuscularmyopathiesinasubjectcomprisingadministeringtothesubjectan 

effectiveamountofthecompoundofanyoneofclaims1-42,orapharmaceuticallyacceptable 

saltthereoforthepharmaceuticalcompositionofclaim53.  

57. Amethodforpreventingortreatingadiseaseorconditionselectedfromthegroup 

consistingofstressurinaryincontinence(Sill),mixedurinaryincontinence(Mill),fecal 

incontinencefrailtysarcopeniachronicobstructivepulmonarydisease(COPD),cachexia 

syndromemusclewastingcausedbyheartfailurecancerorchronickidneydisease/dialysis 

post-spinalcordinjury(SCI)muscledysfunctionandpost-strokemuscledysfunctionina 

subjectcomprisingadministeringtothesubjectaneffectiveamountofthecompoundofanyone 

ofclaims1-42,orapharmaceuticallyacceptablesaltthereoforthepharmaceuticalcomposition 

ofclaim53.  

58. Theuseofthecompoundofanyoneofclaims1-42orapharmaceuticallyacceptablesalt 

thereoforthepharmaceuticalcompositionofclaim53,forthemanufactureofamedicamentfor 
S 

vasculardiseaseperipheralarterialdiseaserehabilitation-relateddeficitsmetabolicsyndrome 

obesityventilator-inducedmuscleweaknesschronicfatiguesyndromeneuromuscular 

disordersconditionsofmusclewastingmuscularmyopathiesmuscleatrophyandfatigueand 

frailtyinasubject.  

59. Theuseofthecompoundofanyoneofclaims1-42orapharmaceuticallyacceptablesalt 

thereoforthepharmaceuticalcompositionofclaim53,forthemanufactureofamedicamentfor 

preventingortreatingadiseaseorconditionselectedfromthegroupconsistingofamyotrophic 
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lateralsclerosis(ALS),spinalmuscularatrophy(SMA),myastheniagravisandmuscular 

myopathiesinasubject.  

60. Theuseofthecompoundofanyoneofclaims1-42orapharmaceuticallyacceptablesalt 

thereoforthepharmaceuticalcompositionofclaim53,forthemanufactureofamedicamentfor 

preventingortreatingadiseaseorconditionselectedfromthegroupconsistingofstressurinary 

incontinence(SUJ),mixedurinaryincontinence(MUJ),fecalincontinencefrailtysarcopenia 

chronicobstructivepulmonarydisease(COPD),cachexiasyndromemusclewastingcausedby 

heartfailurecancerorchronickidneydisease/dialysispost-spinalcordinjury(SCI)muscle 

dysfunctionandpost-strokemuscledysfunctioninasubject.  

61. Thecompoundofanyoneofclaims1-42,orapharmaceuticallyacceptablesaltthereof, 

orthepharmaceuticalcompositionofclaim53,foruseinpreventingortreatingadiseaseor 

conditionselectedfromthegroupconsistingofperipheralvasculardiseaseperipheralarterial 

diseaserehabilitation-relateddeficitsmetabolicsyndromeobesityv S muscle 

weaknesschronicfatiguesyndromeneuromusculardisordersconditionsofmusclewasting, 

muscularmyopathiesmuscleatrophyandfatigueandfrailtyinasubject.  

62. Thecompoundofanyoneofclaims1-42,orapharmaceuticallyacceptablesaltthereof, 

orthepharmaceuticalcompositionofclaim53,foruseinpreventingortreatingadiseaseor 

muscularatrophy(SMA),myastheniagravisandmuscularmyopathiesinasubject.  

63. Thecompoundofanyoneofclaims1-42,orapharmaceuticallyacceptablesaltthereof, 

orthepharmaceuticalcompositionofclaim53,foruseinpreventingortreatingadiseaseor 

conditionselectedfromthegroupconsistingofstressurinaryincontinence(Sill),mixedurinary 

incontinence(Mill), fecalincontinencefrailty, sarcopeniachronicobstructivepulmonary 

disease(COPD),cachexiasyndromemusclewastingcausedbyheartfailurecancerorchronic 

kidneydisease/dialysispost-spinalcordinjury(SCI)muscledysfunctionandpost-stroke 

muscledysfunctioninasubject.  
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