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SARS-COV-2MPROINHIBITORCOMPOUNDS 

ThisapplicationrelatestonovelcompoundsandtheiruseasSARS-CoV-2MainProtease 

(Mpro)inhibitors.CompoundsdescribedhereinmaybeusefulinthetreatmentofSARS-CoV

5 2andrelatedvirusesanddisordersassociatedwithSARS-CoV-2:Mpro.Theapplicationis 

alsodirectedtopharmaceuticalcompositionscomprisingthesecompoundsandthe 

manufactureanduseofthesecompoundsandcompositionsinthetreatmentofSARS-CoV

2andrelatedvirusesanddisordersassociatedwithSARS-CoV-2:Mpro.Thecompoundsand 

compositionsmaybeusefulinpreventingdeathorcomplicationsarisingduetochronic 

10 underlyingconditionsorcomorbiditiesinpatientsinfectedwithSARS-CoV-2andrelated 

viruses.  

BACKGROUNDOFTHEINVENTION 

Coronaviruseshavelongexistedinnatureandhavemadezoonotictransmissiontohumans, 

15 generallycausingmildrespiratoryillnessessuchasthecommoncolduponinfection.  

Howeverinthelasttwodecadesoutbreaksofnovelhumancoronavirusinfectionsthatcause 

severerespiratoryillnesshavepresentedamajorglobalhealthconcern.Thisincludesthe 

severeacuterespiratorysyndromecoronavirus(SARS-CoV)outbreakin2002-2004,the 

MiddleEastrespiratorysyndromecoronavirus(MERS-CoV)outbreakin2012-2015and 

20 severeacuterespiratorysyndromecoronavirus2(SARS-CoV-2),themostrecentlyemerged 

strainofcoronavirusthatwasidentifiedinWuhanChinain2019andistheaetiologicalagent 

responsibleforthe2019-2020viralpneumoniaoutbreakofcoronavirusdisease2019(COVID

emergenceofnovelhumancoronavirusesincreasingthepotentialforfutureoutbreakswedo 

25 notyethavevalidatedantiviraltreatmentstargetingcoronavirusinfections.  

SARS-CoV-2packagesalargeRNAgenomeof~3Okbtwo-thirdsofwhichencodesforthe 

twopolyproteinspplaandpplb(Hegyietal.JournalofGeneralVirology83(3):595-99).  

Thesepolyproteinsareprocessedinto16non-structuralproteins(nsps)thatareliberatedfrom 

30 thelongpolypeptidechainsbytwoviralcysteineproteasesthepapain-likeprotease(nsp3) 

andthe3C-likeprotease(nsp5).Thelatterspeciesalsoreferredtoasthemainprotease 

(Mpro),cleavestheviralpolyproteinsatelevensitestogeneratetwelvenon-structuralproteins 

(nsp5-16).Includedinthesenspsarethoseinvolvedinthereplicationandtranscription 

machinerysuchasthetheRNA-dependentRNApolymerase(nspl2)andhelicase(nspl3).  

35 TheessentialroleMproplaysinviralreplicationhasbeendemonstratedinmutagenesis 

experiments(Kimetal.Virology2O8(1):1-8Stobartetal.JournalofVirology86(9):4801 

I0),whichmakesitanattractivetargetforthedesignofinhibitorstotreatcoronavirusinfection.  

19).Despitethetragicandwidespreadeffectsofthesesuddenoccurrencesandtheperiodic
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Furthermoretherearenohumanproteaseswithsimilarcleavagespecificityandtherefore 

selectiveinhibitorsofMproarehighlylikelytobenon-toxic(Anandetal.2003.Science300 

(5626):1763-67).  

5 Theuseofproteaseinhibitorsforthetreatmentofviraldiseasesiswellprecedented(Bacon 

etal.TheNewEnglandJournalofMedicine364(13):1207-17)andthesimilarityoftheSARS

CoV-2Mproactivesitetootherviralproteaseshasdriveneffortstoidentifyclinicallyapproved 

drugsthatcouldberepurposedforthetreatmentofCOVID-19(Rivaetal.Nature,586:113

II9).ScreeningofaselectionofI8viralproteaseinhibitorsdesignedforthetreatmentof 

10 humanimmunodeficiencyvirus(HIV)andHepatitisCvirus(HCV)identifiedtheanti-HCVdrug 

boceprevirandthepre-clinicalinhibitoragainstfelineinfectiousperitonitisvirus(FIPV)G0376 

asinhibitorsofSARS-CoV-2Mpro(Fuetal.NatureCommunicationsII(1):4417).While 

G0376showedamorepotentinhibitionefficacyofrecombinantproteaseactivity(1050=0.15 

pM)thanboceprevir(1050=8pM),G0376hasshownsideeffectsintrialsperformedincats 

15 raisingpotentialsafetyconcerns(Pedersenetal.JournalofFelineMedicineandSurgery20 

(4):378-92).BoceprevirwasalsoidentifiedasaninhibitorofSARS-CoV-2Mproalongside 

telaprevirinadifferentstudyalbeitbothdrugsinhibitedSARS-CoV-2Mprowith1050values 

of>1pM(Ansonetal.2020.doi:10.21203/rs.3.rs-26344/vl).InadditiontoSARS-CoV-2 

MprotheinhibitoryefficacyofboceprevirandtelaprevirwasalsoassessedatMproproteases 

20 fromeightothercoronavirusesincludingSARSMERS, HKUI7 HKU4,HKU5,NL63,FIPVand 

IBV.Withinthisselectionboceprevirwasabletoinhibitallcoronavirusproteasestestedexcept 

NL63andasimilarlybroadspectrumofactivitywasshownfortelaprevirwithinhibitoryactivity 

SARS-CoV-2Mproisnotsufficientforclinicaldevelopmenttheirabilitytoinhibitabroadrange 

25 ofproteaseshighlightsthepotentialforthedesignofbroad-spectrumantiviraldrugsableto 

treatnotonlySARS-CoV-2infectionbutalsootherhumancoronavirusesandpotentiallynovel 

coronavirusesthatcouldemergeinthefuture.  

ThesequencesimilarlybetweenSARS-CoVandSARS-CoV-2Mproactivesiteswasalso 

30 exploitedintheidentificationoftheSARS-CoV-2MproinhibitorPF-07304814,aphosphate 

prodrugofPF-00835231whichwasoriginallydesignedforthetreatmentofSARS-CoV(Boras 

etal.BioRxiv,2020.09.12.293498).PF-00835231inhibitedSARS-CoV-2MprowithaKof 

0.27nManddisplayedbroadinhibitoryactivityagainsttenfurthercoronavirusstrainswithK 

valuesof0.03-4nM.Thistranslatedinto'~m'1pMactivityincell-basedlivevirusassays.The 

35 activityofPF-00835231incombinationwithremdesiviranucleosideRNA-dependentRNA 

polymeraseinhibitorwasalsoevaluatedasantiviralagentsthattargetdifferentaspectsofthe 

viralreplicationprocesscanyieldsynergisticeffectsincombination.Indeed7 PF-00835231 

shownatSARS7 HKU4,HKU5,NL63andIBV.Whiletheantiviralactivityofthesedrugsat
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andremdesivirdisplayedeithersynergisticoradditiveeffectsinacell-basedantiviralassay, 

whichsuggeststhatthecombinationofMproinhibitorswithantiviralswithothermodesof 

actionscouldshowclinicalbenefit.  

5 In2020thecrystalstructureofSARS-CoV-2MproincomplexwithN3(aMichaelacceptor 

inhibitor)waspublished(Jinetal.Nature582(7811):289-93),therebyenablingvirtual 

screeningandstructure-baseddrugdesign(SBDD)forinhibitorsofSARS-CoV-2Mpro.Such 

SBDDeffortsincludedthedesignofpeptidomimetica-ketoamidesasbroad-spectrum 

inhibitorsofcoronavirusesandenteroviruseswiththetwomostpromisinginhibitorsshowing 

10 0.71-12.27pMlOsovaluesinrecombinantinhibitionassaysforproteasesfromenteroviruses 

EV-A71andCVB3aswellascoronavirusesSARS-CoVandNL63(Zhangetal.2020.Journal 

ofMedicinalChemistry63(9):4562-4578).Theactivityobservedintherecombinantprotease 

assaysbroadlymatchedantiviralactivityincell-basedlivevirusassayswith1050valueswithin 

I0-foldinbothsystemssuggestingthatgoodactivityintheproteaseinhibitionassayisagood 

15 indicatorofantiviralactivity.  

CurrentlytherearenotargetedtherapeuticagentsforthetreatmentofCOVID-19and 

effectivetreatmentoptionsremainverylimited.Despitemuchongoingresearchactivityand 

numerousclinicaltrialsinprogressonlyremdesivirandfavipiravirhavebeenapprovedin 

20 selectedcountriesforlimitedusetotreatSARS-CoV-2infectionbutshowonlymodesteffects 

(Zhouetal.ACSPharmacology&TranslationalScience3(5):813-834).Thereexistsaneed 

fortargetedtherapeuticagentsforthetreatmentofSARS-CoV-2infectionandforthereasons 

compoundsdisclosedhereinareshowntobeinhibitorsofSARS-CoV-2Mproandtherefore 

25 representpotentialcandidatesforthetreatmentofcoronavirusinfectionandassociated 

disordersincludingbutnotlimitedtoCOVID-19.  

THEINVENTION 

ThepresentinventionprovidescompoundshavingactivityasSARS-CoV-2:Mproinhibitors.  

30 

ProvidedisacompoundofFormula(1').  

outlinedaboveSARS-CoV-2MprorepresentsanattractivedrugtargetforSARS-CoV-2.The



20221129953 4 PCT/GB2021/053374 

R9 0 Q 

N 
I 

0 NR3R2 z 
L 

A (1'); 

orasaltthereofwherein 

Aisselectedfrom: 

TI TI 
N 1 N 

T 5 IN 
U 9.9 R4U R U 

I 

T27N T 
2 

U R5 U R6 U 

5 QisONoragroupofformula: 
I 

NRRia 

Y 0 
U 

xIsa01m6saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto6 

withIto3fluorineatomsorIto3CImSalkylgroups; 

10 YisOorNORl6U 

TIU 8orNU 

T2U 7orNU 

T3U 6orNU 

T4U 5orNU 

15 T5U 4orNU 

7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 

atomsorZis03m6cycloalkyloptionallysubstitutedwithIto6fluorineatomsorZis 

(CH2)~CONHR13or7is~(CH2)pCO2RlZU 

Lis-0R110R12--0HR11-0HR12-or-O-0HR11
U 

7 7 

fluorineatomsorXisjoinedwithR 9toforma03m6cycloalkylringwhichisoptionallysubstituted
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RIandRI~areindependentlyHoraCI..6saturatedhydrocarbongroupoptionallysubstituted 

withIto6fluorineatomsorR 1 andRI~arelinkedtogethertoforma3to6-membered 

saturatedringoptionallycontaininganadditionalheteroatom 

R2andR3areindependentlyHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms 

5 7 7 R6 ,Rand areindependentlyHhalo7 ON7 002 W4 ,OR7 SO2R7 SONHR14 

7 7 

R9. HorisjoinedwithXtoforma03m6cycloalkylringwhichisoptionallysubstitutedwithIto 
3fluorineatomsorIto3Ci.zalkyl U 

groups, 

andR12areindependentlyH7 -(0H 2 )mCO2R15orCiaalkyloptionallysubstitutedwithIto6 

10 fluorineatomsorR1 1 andR1 2arejoinedtoformacyclopropylring; 
R13 R1 4 andR1 5areindependentlyHorCImZalkyloptionallysubstitutedwithIto6fluorine 

7 

atoms 

R1 6 isHorCImSalkyloptionallysubstitutedwithIto6fluorineatoms7 

pandmareindependently 7 

15 whereinwhenR1 andRI~arenotbothHLis: 

-CHR11-CHR12-7 

whereVtR4 ,R5 ,R6 ,R7andR8arenotallH 

or-0-OHR11-whereR3. notHorwheretwoormoreofR 4 , R5 ,R6 ,R7andR8arenot 

H.  

20 

CompoundsofthepresentinventionmaybeusedasSARS-CoV-2:Mproinhibitors.  

CompoundsofthepresentinventionmaybeusedinthetreatmentofSARS-CoV-2andrelated 

virusesoradiseaseordisorderassociatedwithSARS-CoV-2:Mpro.Compoundsofthe 

25 underlyingconditionsorcomorbiditiesinpatientsinfectedwithSARS-CoV-2andrelated 

viruses.Suchchronicunderlyingconditionsorcomorbiditiesmayincludeforexample 

hypertensionobesitychroniclungconditions(TBasthmaandcysticfibrosis),diabetesand 

cardiovascularconditions(coronaryheartdiseasecongenitalheartdiseaseandheartfailure).  

Compoundsofthepresentinventionmaybeusedinthemanufactureofmedicaments.The 

30 compoundsormedicamentsmaybeforuseintreatingpreventingamelioratingcontrolling 

orreducingtheriskofSARS-CoV-2andrelatedvirusesanddiseasesordisordersinwhich 

SARS-CoV-2:Mproisinvolved.Thecompoundsormedicamentsmaybeforuseintreating, 

preventingamelioratingcontrollingorreducingtheriskofchronicunderlyingconditionsor 

comorbiditiesinpatientsinfectedwithSARS-CoV-2andrelatedviruses.  

35 

Compoundsofthepresentinventionmaybeforuseasasingleagentorincombinationwith 

oneormoreadditionalpharmaceuticalagents.Compoundsofthepresentinventionmaybe 

presentinventionmaybeusefulinpreventingdeathorcomplicationsarisingduetochronic
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usefulinthetreatmentofSARS-CoV-2andrelatedvirusesorconditionsorsymptomsrelated 

thereto.  

DETAILEDDESCRIPTIONOFTHEINVENTION 

5 Theinventionrelatestonovelcompounds.Theinventionalsorelatestotheuseofnovel 

compoundsasinhibitorsofSARS-CoV-2:Mpro.Theinventionfurtherrelatestotheuseof 

novelcompoundsinthemanufactureofmedicamentsforuseasSARS-CoV-2:Mpro 

inhibitors.Theinventionfurtherrelatestocompoundscompositionsandmedicamentsthat 

maybeusefulinthetreatmentofSARS-CoV-2andrelatedvirusesorconditionsorsymptoms 

10 relatedthereto.  

ProvidedisacompoundofFormula(1'): 

R9 0 Q 

N 
I 

0 NR3R2 z 
L 

A (1'); 

orasaltthereofwherein 

15 Aisselectedfrom: 

TI TI 
N 1 N T 5 

T4 R R 

I 
27 

T Nb 

R5 R6 

QisONoragroupofformula: 

I 
NRRia 

Y 0 

xisa01m6saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto6 
20 fluorineatomsorXisjoinedwithR 9toformaOSmScycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3ClmZalkylgroups; 

IN
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YisOorNOR16 

T1* 8orN 

T2 isCR7 orN 

T3* 6orN 

5 T4. 5orN 

T5. 4orN 

7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 

atomsor7isCame cycloalkyloptionallysubstitutedwithIto6fluorineatomsor7is 

(CH2)~CONHR13or7is-(CH2)~CO2R13 

10 Lis-0R110R12--0HR11-0HR12-or-O-0HR11 

RIandWaareindependentlyHoraCI..6saturatedhydrocarbongroupoptionallysubstituted 

withIto6fluorineatomsorR 1 andRI~arelinkedtogethertoforma3to6-membered 

saturatedringoptionallycontaininganadditionalheteroatom 

R2andR3areindependentlyHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms 

15 7 R7 RRand areindependentlyHhalo7 ON7 002 W4 ,OR7 SO2R7 SONHR14 

0S02R1 4P0(R1 4)2 ,SF5orCisalkyloptionallysubstitutedwithIto6fluorineatoms 

R9. HorisjoinedwithXtoforma03m6cycloalkylringwhichisoptionallysubstitutedwithIto 

3fluorineatomsorIto3Ci.zalkyl U 

andR12areindependentlyH7 -(0H 2 )mCO2R15orCiaalkyloptionallysubstitutedwithIto6 

20 fluorineatomsorR1 1andR1 2 arejoinedtoformacyclopropylring; 
R1 3R1 4andR1 5areindependentlyHorCImZalkyloptionallysubstitutedwithIto6fluorine 

7 

atoms 

R1 6isHorCImZalkyloptionallysubstitutedwithIto6fluorineatoms7 

0-3 

25 whereinwhenR1 andRI~arenotbothHLis: 

-CHR11-CHR12-7 

whereVtR4 ,R5 ,R6 ,R7andR8arenotallH 

or-0-OHR11-whereR3. notHorwheretwoormoreofR 4 , R5 ,R6 ,R7andR8arenot 

H.  

30 

AlsoprovidedisacompoundofFormula(Ib): 

pandmareindependently 7
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R9 0 Q 

x N 
80 '2 z 

N%3R R R 
L 

R6 

U (lb), 

orasaltthereofwherein 

QisONoragroupofformula: 

I 

NRRia 
Y 0 

U 

5 xisaCi~saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto6 
fluorineatomsorXisjoinedwithR 9toforma03m6cycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3ClmZalkylgroups; 

YisOorNOR16 

7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 

10 atomsor7isOSmScycloalkyloptionallysubstitutedwithIto6fluorineatomsor7is 

(CH2)~CONHR13or7is~(CH2)pCO2RlZ 

RIandWaareindependentlyHoraCI..6saturatedhydrocarbongroupoptionallysubstituted 

withIto6fluorineatomsorR 1 andRI~arelinkedtogethertoforma3to6-membered 

15 saturatedringoptionallycontaininganadditionalheteroatom 

R2andR3areindependentlyHorCImSalkyloptionallysubstitutedwithIto6fluorineatoms 

R4 R5 ,R6 ,R7 andR8areindependentlyHhalo,002W4orCizalkyloptionallysubstitutedwith 

Ito6fluorineatoms 

R9. HorisjoinedwithXtoforma03m6cycloalkylringwhichisoptionallysubstitutedwithIto 

20 3fluorineatomsorIto3Ci.zalkyl U 

andR12areindependentlyH, -(0H 2 )mCO2R15orCiaalkyloptionallysubstitutedwithIto6 

fluorineatoms 

R13 R1 4 andR1 5areindependentlyHorCImZalkyloptionallysubstitutedwithIto6fluorine 

atoms 

25 R1 6 isHorCImSalkyloptionallysubstitutedwithIto6fluorineatoms 

Lis-0R11-0R12-, -0HR11-0HR12-or-O-0HR11
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pandmareindependently0-3 

whereinwhenR1 andRI~arenotbothHLis: 

-CHR11-CHR12

whereVtR4 ,R5 ,R6 ,R7andR8arenotallH 

5 or-0-OHR11-whereR3. notHorwheretwoormoreofR 4 , R5 ,R6 ,R7andR8arenot 

H.  

AlsoprovidedisacompoundofFormula(Ic): 

R9 0 Q 

x N 
I 

0 N%3R2  Z 
R 

7 1 
R T L 

R6 

(Ic); 

10 orasaltthereofwherein7,QXLT1 ,R2 ,VtR4 , R5 ,R6 ,R7 andR9areasdefinedherein.  

AlsoprovidedisacompoundofFormula(1): 

NHR1 

x N 

R8O ~3R z 
L 

(1); 

orasaltthereofwherein 

15 xisa01m6saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto6 
fluorineatomsorXisjoinedwithR 9toforma03m6cycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3CImSalkylgroups; 

YisOorNOR1 6 

R9 0Y 0
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7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 

atomsor7isCame cycloalkyloptionallysubstitutedwithIto6fluorineatomsor7is

(CH2)~CONHR13or7is-(CH2)~CO2R13 

Lis-0R11-0R12--0HR11-0HR12-or-O-0HR11 

5 R1* Hora01m6saturatedhydrocarbongroupoptionallysubstitutedwithIto6fluorineatoms 

R2andR3areindependentlyHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms 

R4 R5 ,R6 ,R7 andR8areindependentlyHhaloC02W4orCizalkyloptionallysubstitutedwith 

Ito6fluorineatoms 

R9. HorisjoinedwithXtoformaCamecycloalkylringwhichisoptionallysubstitutedwithIto 

10 3fluorineatomsorIto3Cimaalkyl U 

andR12areindependentlyH, -(CHz )mCO2R15orC13alkyloptionallysubstitutedwithIto6 

fluorineatoms 

R13 R1 4 andR1 5 areindependentlyHorC1 3alkyloptionallysubstitutedwithIto6fluorine 

atoms 

15 R1 6 isHorC1 3alkyloptionallysubstitutedwithIto6fluorineatoms 

pandmareindependentlyO-& 

whereinwhenR1 isaC1 6 saturatedhydrocarbongroupoptionallysubstitutedwithIto6 

fluorineatomsLis: 

-CHR11-CHR12

20 -CR1 1=CR'2 -whereVtR4,R5,R6 ,R7andR8 arenotallH 

or-O-CHR11-whereR3. notHorwheretwoormoreofR 4 ,R5 , R6,R7andR8 

ProvidedisacompoundofFormula(Ii): 

NH2 

R9 0 
0 

x N 
80 N%3R2 z R R 

L 

R6 

25 (Ii); 

orasaltthereofwherein 

arenotH.
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xIsa01m8saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto6 
fluorineatomsorXisjoinedwithR 9toformaCamecycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3Cimsalkylgroups; 

YisOorNOR16 

5 zisa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 
atomsorZis03m6cycloalkyloptionallysubstitutedwithIto6fluorineatomsorZis 

(CH2)~CONHR13or7is-(CH2)~CO2R13 

Lis-0R110R12--0HR11-0HR12-or-O-0HR11 

R2andR3 areindependentlyHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms 

10 R4KR6 ,R7 andR8 areindependentlyHhalo,002W4orCisalkyloptionallysubstitutedwith 

Ito6fluorineatoms 

R9. HorisjoinedwithXtoformaCamecycloalkylringwhichisoptionallysubstitutedwithIto 
3fluorineatomsorIto3Ci.zalkyl U 

groups, 

andR1 2areindependentlyH, -(CH 2 )mCO 2R15orCiaalkyloptionallysubstitutedwithIto6 

15 fluorineatoms 

R13 R1 4 andR1 5areindependentlyHorCimaalkyloptionallysubstitutedwithIto6fluorine 

atoms 

R1 6 isHorCimaalkyloptionallysubstitutedwithIto6fluorineatoms 

pandmareindependently0-3.  

20 

AlsoprovidedarecompoundsofFormula(I'a),(I'ai)and U 

I Ia NHR1  NRR 

N N N 
0 N 2 0 N 12 z 2 z 

R3R R N.R 

A (I'a);A (I'ai);A (I'aii); 

andsaltsthereofwhereinAX,7,YLR1 , R1 ~ ,R2 ,RaandR9 areasdefined U 

25 AlsoprovidedarecompoundsofFormula(I'aa),(I'aai)and(I'aaii): 
I *1 Ia NHR NRR 

0 ~o 0 ON 

N N 

0VNR'2 z 0YrNR 12 z 0yN.R3R2  z 
A (I'aa);A (I'aai);A (I U'aaii), 

andsaltsthereofwhereinAX,7,YLR1 R1 ~ ,R2 ,RaandR9 areasdefined U 

0 9 0 ON
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AlsoprovidedarecompoundsofFormula(Ica),(Ical)and(Icail): 
I la NHR1  NRR 

0 ~o 0 

X N N 
0 2 z 0 N 2 z 

R 
yN.  

R T L L 
N N 

R (Ica); R (1cal); 

9~ ON 

N 
0 '2 z ~~NR3R 

R7 T L 

R (Icail); 

5 andsaltsthereofwhereinX,7,YLT1 ,R1 ,R1 ~ ', R2,R3,R4, R5 ,R6 ,R7 andR9areasdefined 

herein.  

AlsoprovidedarecompoundsofFormula(lcaa),(lcaai)and(lcaaii): 
I Ia NHR1  NRR 

X N N 
0 2 z 0 N 2 z 
t-N. 7 

R T L L 
N N 

R (lcaa); R (1caai); 

9~ ON 

N 
NR3R '2 z 

R7 T1 L 
N 

10 R (1caaii); 

andsaltsthereofwhereinX,7,YLT1 ,R1 ,R1 ~ , R2,R3,R4, R5 ,R6 ,R7 andR9areasdefined 

herein.  

0 0
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AlsoprovidedarecompoundsofFormula(Ia),(lal)and(lail): 
I 

NHR1  NRRia 

Y 0 9 Y 0 

N N 
aC N%3R 80 N%3R Z 

R R R R 

R L R L 

P9  0 ON 

x N 
80 '2 z 

N%3R 
P P 

P7  L 

P6  P4 

P5  (1all); 

5 andsaltsthereofwhereinXZYLR 1 , R1 ¶R2 ,R3 ,R4 ,R5 , R6 ,R7 ,R8 andR9areasdefined 

herein.  

NHR1  NRRIa 

0 0 0 
0 

N N 

R8O '2NR3R z R 2 z 
R L R L 

R 
R (2a); R5 (2ai); 

AlsoprovidedarecompoundsofFormula(2a),(2ai)and(2aii):



14 PCir/GB2021/053374 
~32wo20221129953 

0 ON 

N 
N%3R'2 z R R 

L 

4 
R 

(2a11); 

andsaltsthereofwhereinXZLR 1 , R1 ¶R2,R3 ,R4 , R5 ,R6 ,R7 andR8 areasdefinedherein.  

AlsoprovidedarecompoundsofFormula(3a),(3ai)and(3aii): 

NHR1  I Ia NRR 
0 0 0 0 

N N 

N H z H z 
L R L 

R 
(3a); R (3ai); 

0 ON 

N 
N H z 

R R 

4 

(3aii); 

andsaltsthereotwherein7,LR1 ,R1 ~ ', R3,R4,R5, R6 ,R7 andR8 areasdefinedherein.  

AlsoprovidedarecompoundsofFormula(3b),(3bi)and(3bii): 
NHR1  I Ia 

NRR 

0 0 0 0 

N N 
N H z N. H z 

R H 
L R L 

R 
10 (3b); R (3bi); 

R L
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0 ON 

N 
N.. H z 

H 
R L 

4 

(3b11); 

andsaltsthereotwherein 

YisOorNOH 

zIsa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 
5 atomsorZis03m6cycloalkyloptionallysubstitutedwithIto6fluorineatoms 

Lis-CH=CH-, -0H2-0H2-or-0-OH2-; 

RIandRI~areindependentlyHoraCI..4saturatedhydrocarbongroupoptionallysubstituted 

withIto6fluorineatoms 

andR8areindependentlyHorhalo.  

10 

AlsoprovidedarecompoundsofFormula(3c),(3ci)and(3cii): 

I Ia NHR1  NRR 

o 0 0 0 

N N 
H H z 

R NN.  H gO H 

R R 5 

(3c); R (3ci); 

0 ON 

N 
N. H z 

H 
R L 

R6 

(3cii); 

15 andsaltsthereotwherein 

YisOorNOH 

7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6fluorine 

atomsor7is03m6cycloalkyloptionallysubstitutedwithIto6fluorineatoms 

R L R L
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Lis-CH=CH--0H 2 -0H2 -or-0-OH2 -; 

RIandRI~areindependentlyHoraCI..4saturatedhydrocarbongroupoptionallysubstituted 

withIto6fluorineatoms 

andR8areindependentlyHorhalo.  

5 

AlsoprovidedarecompoundsofFormula(4a),(4ai)and(4aii): 

NHR1  NRRIa 

0 0 0 
0 

N N 
R8O N% H 0 50 N%3H 0 

R RN 
R L NH R L 

R 
R (4a); R5 (4ai); 

NHR1 

0 ON 0 0 

N 
N H N 0 

R R 0 R R 
L 

4 
R R5  (4aii);R (4a'); 

I Ia 

0 0 0 ON 

N N 
H H N%3 

N R 0 R8  R 0 
R L L 

R 4 
U (4ai'); (4aii'), 

10 andsaltsthereofwhereinXLR 1,R1 ~', R3, R4 ,R5,R6,R7andR8areasdefinedherein.  

AlsoprovidedarecompoundsofFormula(5a)and(5ai): 

NRR
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0 0 
0 ON 

N N 
H z 

R8O R NRH z 
R L L 

4 R R 
R (ba); (bai); 

andsaltsthereofwhereinX,7,LVtR4 ,R5 ,R6 ,R7andR8areasdefinedherein.  

AlsoprovidedarecompoundsofFormula(6a)and(6ai): 

0 0 0 ON 

N N 
0 H z 0 H z 

R N R 

-A A

F? F?4  R 

F? F?5  F? F?5 

5 F?6  (6a); F?6 (6ai); 

andsaltsthereotwhereinX,7,VtF?4 ,F?5 ,F?6 ,F?7 andF?8areasdefinedherein.  

0 0 0 ON 

N N 
0 H z 0 H 7 

F? N F? 

A
4 4 F? F? F? F? 

F? F?5  F? F?5 

F?6  (7a); F?6 (7ai); 

10 andsaltsthereotwherein7,F?3 ,F?4 , F?5,F?6,F?7andF?8areasdefinedherein.  

AlsoprovidedarecompoundsofFormula(8a)and(8ai): 

AlsoprovidedarecompoundsofFormula(7a)and(7ai):
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0 0 0 ON 

N N 
0 N% H 0 0 NSH 0 

R R 
NH 

A- A

R 

R 

(8a); R (8a1); 

andsaltsthereofwhereinXR3 ,R4 , R5 ,R6 ,R7 andR8areasdefinedherein.  

AlsoprovidedarecompoundsofFormula(9a),(9ai)and U 

0 0 0 ON 

N N 
0 NHH 0 0 NHH 0 

NH A- A

(9a); R (9ai); 

0 

N 
0 NHH 0 

NH 
A

R 

R 

(9b); 

andsaltsthereotwhereinR4 , R5 ,R6 ,R7andR8 areasdefined U 

HN
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AlsoprovidedarecompoundsofFormula(2av)- (9bv): 

NHR1  I Ia NRR 
0 N 

0 N 0 0 0 

N N 
N.3 R2  z 2 z 

RN R R8ON R 
R L R L 

(2av); R (2avi); 

NHR1 

0 N 

0 ON 0 N 0 

N N 

RBO N% 12 z N%3H z 
L R L 

4 

R 5 

(2avii); R (3av); 

I Ia 

NRR 
0 0 0 ON 

N N 

RH z N% H z 

4 

(3avi); (3avii); 

I Ia NHR1  NRR 

0 0 0 0 

N N 
H H z N.  R8O NH RBON H 

R L R L 

4 

5 R U R 5 

(3cv), R (3cvi); 

R L R L
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0 ON 

N 

R8O N. H z 
R L 

R6 

(Scvii); 
I Ia NHR1  NRR 

0 0 

N 

R8O NR 0 N RH 0 
L R L 

4 
5 U (4av); (4avi), 

NH2 

0 N 

0 ON 0 N 0 
N N 

H 7 

RH 0 R80  N 3 

L R L 

R 5 

0 0 

0 ON 
0 N% H 7 

N R 
H 

N z 
R 

4 
L R R 

4 R 
R 6 

(5avi); R (6av); 

(4avii); R (5av);
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0 ON 

N 
0 H z 

N R 

-A 

R 

R 

(6avi); 

0 0 0 ON 

N N 
0 N H z 0 H z 

R N R 

x~r A 

R R 

R R 

(7av); R (7avi); 

0 0 0 ON 

N N 
0 N%3H 0 0 NRH 0 

R 
NH 

(8av); R (8avi); 

0 0 0 ON 

N N 
0 NHH 0 0 NHH 0 

NH 

A- A

(9av); R (9avi); 

A- A-
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A 
0 0 

N 

0 NHH 0 
N 

R 

R 
(9bv); 

andsaltsthereofwhereinX,7,YLR1 ,R2 ,R3 ,R4 ,R5 , R6 ,R7 andR8 areasdefinedherein.  

InthecompoundshereinQcanbeON.Qcanbeagroupofformula: 

I 
NRRia 

Y 0 
5 U 

Qcanbeselectedformthegroupconsistingof: 

NH2  OH HNA 
N 0 0 

0 N 0 

ON, S S S 

HN N N 

0 0 0 
S S 

U 

NH2  HNA 
0>t N 0 

0 N 0 
Qcanbe .Qcanbe U 

10 

InthecompoundshereinAcanbeselectedfrom: 

TI TI 
N 1 N 

T R4 TN 5 
S 4 

U T 4  R. R U 

C>
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-I 27 
T 

U R5 U R6 U 

whereinT1,T2 ,T3 ,T4 ,T5 ,R4,R5,R6 ,R7andR8areasdefined U 

Acanbeselected U 

T R 
N 

U R5 U R5 U 

R 

R 
U R R5 U 

whereinT1,T2 ,T3 ,T4 ,T5 ,R4,R5,R6 ,R7andR8areasdefined U 

5 

Acanbeselectedfrom: 

R R7 N 
N 

U R5 

InthecompoundshereinTIcanbeCR 8 orN.T1 canbeCR8 .T1 canbeN.  

10 

InthecompoundshereinT2canbeCR 7 orN.T2 canbeCR7 .T2 canbeN.  

InthecompoundshereinTScanbeCR 6 orN.T3 canbeCR6 .T3 canbeN.  

15 InthecompoundshereinT4canbeCR 5 orN.T4 canbeCR5 .T4 canbeN.  

InthecompoundshereinT5canbeCR 4 orN.T5 canbeCR4 .T5 canbeN.  

InthecompoundshereinXisaC 1 6 saturatedorunsaturatedhydrocarbongroupoptionally 

20 substitutedwithIto6fluorineatomsorXisjoinedwithR 9toformaC3 6cycloalkylringwhich 

U
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isoptionallysubstitutedwithIto3fluorineatomsorIto3Cimsalkylgroups.XcanbeaCime 

saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto6fluorineatoms.  

xcanbeCimealkyloptionallysubstitutedwithIto6fluorineatomsbranchedCimealkyl 
optionallysubstitutedwithIto6fluorineatomsCamecycloalkyloptionallysubstitutedwithIto 

5 6fluorineatomsCc~ecycloalkenyloptionallysubstitutedwith1to6fluorineatoms7 

cycloalkyloptionallysubstitutedwithIto6fluorineatomsor-CH2-C35cycloalkenyloptionally 

substitutedwithIto6fluorineatoms.XcanbeCimealkylorbranchedCimealkyl.Xcanbe 

selectedfromthegroupconsistingof-CH 2 CHF2 ,isobutylneopentyl,-CH2-cyclobutyl, 

7 7 cyclopropyl 7 -CH2-difl 7 -OH2

10 bicyclo[1. I. ljpentanyl, -0H2-cyclopentenyl. X can be -0H2-cyclopropyl. X can be 

cyclopropylmethyl.  

xcanbejoinedwithR9toforma03m6cycloalkylringwhichisoptionallysubstitutedwithIto3 

fluorineatomsorIto3CImSalkylgroups.XcanbejoinedwithR 9 toformacyclobutylring 

15 whichisoptionallysubstitutedwithIto3fluorineatomsorIto3ClmZalkylgroups.Xcanbe 

joinedwithR9toformacyclobutylringwhichisoptionallysubstitutedwithIto3methylgroups.  

xcanbejoinedwithR9 toform U 

xcanbeselectedfromthegroupconsistingof: 
F 

7 7 

7 7 

F 
F 

7 7 7 

7 

9.9.  

tU 

7 
7 

20 

Xcanbe .Xcanbe 

Inthecompoundsherein7 isHorisjoinedwithXtoforma03m6cycloalkylringwhichis 

optionallysubstitutedwith1to3fluorineatomsor1to3CImSalkylgroups.R9canbeH.R 9can 

25 bejoinedwithXtoformacyclobutylringwhichisoptionallysubstitutedwithIto3fluorine 

F
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atomsorIto3Cimsalkylgroups.R 9 canbejoinedwithXtoformacyclobutylringwhichis 

optionallysubstitutedwithIto3methylgroups.R 9 canbejoinedwithXtoform U 

InthecompoundshereinZcanbea5-or6-memberedheterocyclicringoptionallysubstituted 

5 withoxoorIto6fluorineatoms,7canbeC~6cycloalkyloptionallysubstitutedwithIto6 

fluorineatoms,7canbe-(CH2)~CONHR1 3 7canbe-(CH2)~CO2 R1 3 .7canbeapyrrolidine 

ringoptionallysubstitutedwithoxoorIto6fluorineatoms.7canbeapyrrolidonering 

optionallysubstitutedwithIto6fluorineatoms.7canbea2-pyrrolidoneringoptionally 

substitutedwithIto6fluorineatoms.Zcanbea2-pyrrolidonering.Zcanbeselectedfrom 

10 thegroupconsistingofpyrrolidonecyclopentanecyclopropanepyridine,-CH 200NH2and 

pyrazole.7canbepyrrolidone.7canbe2-pyrrolidone.  

7canbeselectedfromthegroupconsistingof: 
0 

U U 

U 0 NH2  N-NH* 

0 0 

9U NH 
U 

aa I 

0 0 

15 Zcanbe .Zcanbe U 

Inthecompoundshereinpcanbe0-3.pcanbe0,1, 2or3.pcanbe0.pcanbeI. pcanbe 

2.pcanbe3.  

20 Inthecompoundsherein, andR1 5 canindependentlybeHorCimsalkyloptionally 

substitutedwithIto6fluorineatoms.  

InthecompoundshereinR1 3canbeHorCimsalkyloptionallysubstitutedwithIto6fluorine 

atoms.R1 3 canbeHormethyl.R1 3canbeH.  

U
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InthecompoundshereinR1 4 canbeHorCimsalkyloptionallysubstitutedwithIto6fluorine 

atoms.R1 4 canbeHormethyl.R1 4 canbeH.  

5 InthecompoundshereinR1 5canbeHorCimsalkyloptionallysubstitutedwithIto6fluorine 

atoms.R1 5 canbeHormethyl.R1 5 canbeH.  

InthecompoundshereinYcanbe0orNOR 1 6 .Ycanbe0.YcanbeNOR1 6 .YcanbeNOH.  

10 InthecompoundshereinR1 6 isHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms.  

R1 6 canbeH.  

InthecompoundshereinLisalinkergroupselectedfrom-0R 1 1 =0R1 2--0HR1 1 -0HR1 2 -and 

-O-0HR11-.Lcanbe-CH=CH-,-0H20H2,-0H2-CH(0H20H3)-,-0H2-CH(0H2002H)-,-OH2

15 CH(0H3)- , -0H2-CH(0F3)- , -00H2-,-OCH(0H3)-or . Lcanbe-CH=CH-, -0H20H2

-0H2-CH(0H20H3)-,-0H2-CH(0H2002H)-or-00H2-.Lcanbe-0HR11-0HR12-.WhenR1and 

arebothHLcanbe0R1 1 0R1 2 WhenRIandWaarenotbothHLcanbe-0R 1 1 0R1 2

whereR3 , R4,R5,R6, R7 andR8 arenotallH.WhenR1 andRI~arebothHLcanbeis-0

0HR1 1 -.WhenR1 andRI~arenotbothHLcanbe-0-OHR 1 1 -whereR3. notHorwheretwo 

20 ormoreofR4 ,R5 ,R6 , R7 andR8 arenotH.  

*0 

*0 VI.  

S 

t 

0 C 
VI.  

tU 0 0 Q U 

0 0 
r-K 0 

OH 
25 

UnlessstatedotherwiseLgroupsasdefinedhereincantakeeitherpossibleorientationwith 

respecttotheirpointsofattachmenttotheremainderofthemolecule.ForexamplewhereL 

isdefinedas-00H2 -includedarebothExamples82and91andwhereLisdefinedas-OH 2

30 OH(0F3 )-includedarebothExamples86and88(Table1).  

Lcanbeselectedfromthegroupconsistingof:
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InthecompoundshereinR1 1andR1 2canbeindependentlyH,-(0H2)mCO2R 1 5 orCi~alkyl 

optionallysubstitutedwithIto6fluorineatomsorR 1 1 andR1 2 canbejoinedtoforma 

cyclopropylring.R11andR12canbeindependentlyH, -(0H 2)mCO 2R15orCiaalkyloptionally 

5 substitutedwithIto6fluorineatomsorR 1 1 andR1 2 canbejoinedtoformacyclopropylring.  

R11andR12canindependentlybeH,(0H2)mCOz R15orCimsalkyloptionallysubstitutedwithI 

to6fluorineatoms.R1 1 andR1 2canindependentlybeHmethylethylor-0H2002H.R1 1can 

beH,-(0H2)mCO2R15orCimsalkyloptionallysubstitutedwithIto6fluorineatoms.R 11canbe 

Hmethylethylor-0H2002H.R12canbeH,-(0H2)mCO2R15orCimsalkyloptionallysubstituted 

10 withIto6fluorineatoms.R1 2 canbeHmethylethylor-0H2 002 H.R1 1 canbejoinedtoR1 2 

toformacyclopropylring.R12canbejoinedtoR11 toformacyclopropylring.R1 1canbejoined 

toR1 2 toformacyclopropylring.R1 2canbejoinedtoR1 1 toformacyclopropylring.  

Inthecompoundshereinmcanbe0-3.mcanbe0,1, 2or3.mcanbe0.mcanbeI. mcan 

15 be2.mcanbe3.pandmcanindependentlybe0-3.  

InthecompoundshereinRIandWacanindependentlybeHoraCI..6saturatedhydrocarbon 

groupoptionallysubstitutedwithIto6fluorineatomsorRIandWacanbelinkedtogetherto 

forma3to6-memberedsaturatedringoptionallycontaininganadditionalheteroatom.R 1and 

20 R1 ~canindependentlybeHCime alkyloptionallysubstitutedwithIto6fluorineatoms, 

branchedCIm6alkyloptionallysubstitutedwithIto6fluorineatoms,03m6cycloalkyloptionally 

substitutedwithIto6fluorineatomsor-0H 2-03 6cycloalkyloptionallysubstitutedwithIto6 

or-CH2 -C~6 cycloalkyl.R1 andWacanindependentlybeselectedfromHmethylethyl, 

25 isopropylcyclopropylt-butylisobutylcyclopropylmethyland-0H2-cyclopropyl.R1andWa 

canbothbeH.R1 canbejoinedtoR1 ~ toforma3to6-memberedsaturatedringoptionally 

containinganadditionalheteroatom.R1 canbejoinedtoR1 ~ 'toforma3to6-membered 

saturatedring.R1 canbejoinedtoW~'toformanaziridinering.R 1 canbejoinedtoW~'toform 

anazetidinering.R1 canbejoinedtoR1 ~ 'toformapyrrolidinering.R1 canbejoinedtoR1 ~ 'to 

30 formapiperidinering.  

InthecompoundshereinR1 canbeHora016saturatedhydrocarbongroupoptionally 

substitutedwithIto6fluorineatomsorR 1 andWacanbelinkedtogethertoforma3to6

memberedsaturatedringoptionallycontaininganadditionalheteroatom.RIcanbeCI..6alkyl 

35 optionallysubstitutedwithIto6fluorineatomsbranchedCIm6alkyloptionallysubstitutedwith 

Ito6fluorineatoms,03m6cycloalkyloptionallysubstitutedwithIto6fluorineatomsor-OH 2

03mGcycloalkyloptionallysubstitutedwithIto6fluorineatoms.R1canbeCImSalkylbranched 

fluorineatoms.R1andWacanindependentlybe016alkylbranched0I6alkylCs6cycloalkyl
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CitalkylCz-6cycloalkylor-CH2 -C~6cycloalkyl.R1canbeselectedfromHmethylethyl, 

isopropylcyclopropylt-butylisobutylcyclopropylmethyland-0H2-cyclopropyl.RIcanbeH.  

R1 canbecyclopropyl.R1 canbejoinedtoR1 ~ 'toforma3to6-memberedsaturatedring 

optionallycontaininganadditionalheteroatom.R 1 canbejoinedtoR1 ~ 'toforma3to6

5 memberedsaturatedring.R 1 canbejoinedtoR1 ~ 'toformanaziridinering.R1 canbejoined 

toR1 ~ 'toformanazetidinering.RIcanbejoinedto~I~itoformapyrrolidinering.RIcanbe 

joinedtoR1 ~'toformapiperidinering.  

InthecompoundshereinWacanbeHora0I6saturatedhydrocarbongroupoptionally 

10 substitutedwithIto6fluorineatomsorR 1 andRI~canbelinkedtogethertoforma3to6

memberedsaturatedringoptionallycontaininganadditionalheteroatom.R 1~'canbe016alkyl 

optionallysubstitutedwithIto6fluorineatomsbranchedCIm6alkyloptionallysubstitutedwith 

Ito6fluorineatoms,03m6cycloalkyloptionallysubstitutedwithIto6fluorineatomsor-OH 2

Ca-ecycloalkyloptionallysubstitutedwithIto6fluorineatoms.R1~canbeCImSalkylbranched 
15 CItalkyl,03m6cycloalkylor-0H2-03 6cycloalkyl.R1 ~canbeselectedfromHmethylethyl, 

isopropylcyclopropylt-butylisobutylcyclopropylmethyland-0H2-cyclopropyl.R1~'canbe 

H.WacanbejoinedtoR1 toforma3to6-memberedsaturatedringoptionallycontainingan 

additionalheteroatom.R1 ~'canbejoinedtoR1 toforma3to6-memberedsaturatedring.R 1 ~ ' 

canbejoinedtoR1toformanaziridinering.R1 ~ 'canbejoinedtoR1 toformanazetidinering.  

20 R1 ~canbejoinedtoR1 toformapyrrolidinering.R1 ~ 'canbejoinedtoR1toformapiperidine 

ring.  

containinganadditionalheteroatomtheoptionaladditionalheteroatommaybeselectedfrom 

25 N,0,Sandoxidisedformsthereof.  

RIandRI~canindependentlybeHorselectedfromthegroupconsistingof: 

, 

S 

orR1 andRI~canbejoinedtoformaringsuchthatthegroupNRIRIais: 

U 

30 

RIcanbeHorcanbeselectedfromthegroupconsistingof: 

WhereR1 andRI~arelinkedtogethertoforma3to6-memberedsaturatedringoptionally
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Fm/u 
U U 

7 7 
7 7 

U 

7 S 

U 

R1 ~ 'canbeHorcanbeselectedfromthegroupconsistingof: 
H-.  

U U 

7 7 
7 7 

U 

7 S 

U 

InthecompoundshereinR2andR3areindependentlyHorCimsalkyloptionallysubstituted 

5 with1to6fluorineatoms.R2 andR3 canindependentlybeHmethylor0H2 0F3 .R2andR3 

canbeH.R1 ,R2andR3 canbeH.  

Inthecompoundsherein7 canbeHorCimsalkyloptionallysubstitutedwithIto6fluorine 

atoms.R2 canbeH.RIandR2canbothbeH.  

10 

Inthecompoundsherein7 canbeHorCimsalkyloptionallysubstitutedwithIto6fluorine 

atoms.R3 canbeHmethylorCH2 CF3.RScanbeH.  

InthecompoundshereinR47 R5 ,RRandR8 areindependentlyHhalo7 ONC02W47 OR7 

fluorineatoms.R4,R5,R67 andR8 canbeindependentlyselectedfromHhaloC0 2 R1 4 or 
CiaalkyloptionallysubstitutedwithIto6fluorineatoms.R4 R5 ,R6 ,R7 andR8 canbe 

7 7 

independentlyselectedfromHONClFCF 2H,00H3 ,00F3 ,OCF2 HS020H3 ,0S02 0H3 , 
PO(0H3)2 ,SF5and002 H.R4R5 ,R6,R7 andR8canbeindependentlyselectedfromHClF, 

7 7 

20 CF2Hand002H.R4 ,R5 ,R6 ,R7andR8canbeindependentlyselectedfromHClFand00 2H.  

R7 andR8canbeH.R4 canbeFR5canbeHR6 canbeClandR7andR8 canbe 

H.  

Ix4canbe 7 OR147 S02R14,SONHR7 0S02R14,P0(R14)2 , 

25 SF5orCi..salkyloptionallysubstitutedwithIto6fluorineatoms.R 4 canbeselectedfromH7 

ClFOF3,CF2HandCO2H.R4 canbeH.  

15 S02R147 SONHR147 0S02R147 P0(R1 4)2 ,SF5 orCImSalkyloptionallysubstitutedwithIto6
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R5canbeselectedfromHhaloON,002 W4 , OR14S02R14,SONHR140S02R14,P0(R14)2 , 

SF5 orCi-zalkyloptionallysubstitutedwithIto6fluorineatoms.R 5 canbeselectedfromH 

ONClFCF 2H,00H3 ,00F3 ,OCF2HS020H3 ,0S020H3 ,PO(0H3 )2 ,SF5 and002H.R5 can 

beselectedfromHClFOF 3 ,CF2 Hand002 H.R5 canbeH.  

5 

R6canbeselectedfromHhaloONO02 R1 4 , OR14S02R14,SONHR140S02R14,P0(R14)2 , 

SF5 orOi-zalkyloptionallysubstitutedwithIto6fluorineatoms.R6 canbeselectedfromH 

ON,01,FOF2H,00H3 ,00F3 ,OOF2HS020H3 ,0S020H3,PO(0H3 )2 ,SF5 and002H.R6 can 

beselectedfromH,01,FOF3 ,OF2 Hand002 H.R6 canbeH.  

10 

R7canbeselectedfromHhaloONO02 R1 4 , OR14SO2R14,SONHR14OSO2R14,P0(R14)2 , 

SF5 orOi-zalkyloptionallysubstitutedwithIto6fluorineatoms.R7 canbeselectedfromH 

ON,01,FOF2H,00H3 ,00F3 ,OOF2HS020H3 ,0S020H3,PO(0H3 )2 ,SF5 and002H.R7 can 

beselectedfromH,01,FOF3 ,OF2 Hand002 H.R7 canbeH.  

15 

R8canbeselectedfromHhaloON,002R1 4 , OR14SO2R14,SONHR14OSO2R14,P0(R14)2 , 

SF5 orOisalkyloptionallysubstitutedwithIto6fluorineatoms.R8 canbeselectedfromH 

ON,01,FOF2H,00H3 ,00F3,OOF2HS020H3 ,0S020H3 ,PO(0H3 )2 ,SF5and002H.R8 can 

beselectedfromH,01,FOF3 ,OF2 Hand002 H.R8 canbeH.  

20 

InthecompoundshereinthemoietyAcanbeselectedfromthegroupconsistingof: 

CI OH* 

0I F30 , F 

Cl F F 

CI 
F HF2C Cl 

0



31 PCir/GB2021/053374 
~32wo20221129953 

F U U 

U 

ON CI 

U U NC U 

CI 
I I 
0 0 

U U U 

7 

CI CI 

U U U 

7 7 7 

0 CF2 H 

MeO U CI U CI U 

7 7 7 

CF3 
I 

CI 
U 

R 

R 

canbeselectedfromthegroupconsistingof: 

0 

U CI OHU 
7 7 7 

CI F3C , F 
7 

Inthecompoundshereinthemoiety:
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CI U F F U 

7 7 7 

I 

CI 
F U HF2C U CI 

7 7 

0CF2H 0CF2H 

CI U U 

7 7 

CN CI 

CI U CI U NC U 

7 7 7 

CI 
I I 
0 0 

U U U 

7 7 7 

CI CI 

U U U 

MeO U CI 
7 U 

InthecompoundshereinwhenR 1 andWaarenotbothHLis: 

-CHR11-CHRl2 ~ U 

whereVtR4 ,R5 ,R6 ,R7andR8 arenotallHU7 
5 or-0-OHR11-whereR3U notHorwheretwoormoreofR 4 ,R5 , R6 ,R7andR8 

arenotH.  

ForcompoundswhereLis-0HR 11 -0HR1 2 -7 andWa canindependentlybeH7 aC1.in6 

saturatedhydrocarbongroupoptionallysubstitutedwithIto6fluorineatomsorR 1 andRI~ 

10 canbelinkedtogethertoforma3to6-memberedsaturatedringoptionallycontainingan 

additionalheteroatom.  

ForcompoundswhereLis-OHR 11-0HR12-7 andRI~canbothbeH.  

7 7 7
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ForcompoundswhereLis-0HR 1 1 -0HR1 2 -R1 andRI~canbeaCi~saturatedhydrocarbon 

groupoptionallysubstitutedwithIto6fluorineatomsorRIandRI~canbelinkedtogetherto 

forma3to6-memberedsaturatedringoptionallycontaininganadditionalheteroatom.  

5 ForcompoundswhereLis-0R 1 1=0R1 2 -R1 andRI~canindependentlybeHa016saturated 

hydrocarbongroupoptionallysubstitutedwithIto6fluorineatomsorRIandWacanbelinked 

togethertoforma3to6-memberedsaturatedringoptionallycontaininganadditional 

heteroatomprovidedthatR 3 R4 ,R5,R6 R7 andR8 arenotallH.  

ForcompoundswhereLis-0R 1 1 0R1 2 -R1 andWacanbothbeH.  

10 ForcompoundswhereLis-0R 1 1 0R1 2 -RI andWacanindependentlybeaCI..6saturated 

hydrocarbongroupoptionallysubstitutedwithIto6fluorineatomsorRIandWacanbelinked 

togethertoforma3to6-memberedsaturatedringoptionallycontaininganadditional 

heteroatomprovidedthatR 3 R4 ,R5,R6 R7 andR8 arenotallH.  

ForcompoundswhereLis-0-OHR 1 1 -RIandRI~canindependentlybeHaCI.esaturated 

15 hydrocarbongroupoptionallysubstitutedwithIto6fluorineatomsorRIandRI~canbelinked 

togethertoforma3to6-memberedsaturatedringoptionallycontaininganadditional 

heteroatomprovidedthatR 3 isnotHorprovidedthattwoormoreofR 4 R5 ,R6 ,R7andR8 

arenotH.  

ForcompoundswhereLis-0-0HR 1 1 -R1 andRI~canbothbeH.  

20 ForcompoundswhereLis-0-0HR 1 1 -R1 andRI~canindependentlybea0I6saturated 

hydrocarbongroupoptionallysubstitutedwithIto6fluorineatomsorRIandRI~canbelinked 

togethertoforma3to6-memberedsaturatedringoptionallycontaininganadditional 

heteroatomprovidedthatR 3 isnotHorprovidedthattwoormoreofR 4 R5 ,R6 ,R7andR8 

25 

ThecompoundcanbeselectedfromanyoneofExamplesIto93asshowninTableIora 

saltthereof.  

Thecompoundcanbeselectedfromthegroupconsistingof: 

30 3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3

cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

3-((S)-2-cinnamamido-3-cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3

yl)butanamide 

benzyl ((2S)-I-((4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)amino)-3

35 cyclopropyl-I-oxopropan-2-yl)carbamate 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2

(hydroxyimino)-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

arenotH.
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N-(tert-butyl)-3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3

cyclopropyipropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yI)butanamide 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-4

cyclopropyl-2-oxobutanamide 

5 3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-4

cyclopentyl-2-oxobutanamide; 

3-((S)-3-cyclopropyl-2-(3-phenylpropanamido)propanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3

yI)butanamide 

(2S)-N-(1-cyano-2-((S)-2-oxopyrrolidin-3-yI)ethyl)-2-((E)-3-(2,4-dichlorophenyl)acrylamIda)

10 4,4-dimethylpentanamideU 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(2,4

dichlorophenyl)acrylamido)-4,4-dimethylpentanamide; 

(2S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

2-oxopyrrolidin-3-yI)butan~2~yI)~4,4~dimethyIpentanamide 

15 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

2~((S)~3~phenyIbutanamido)pentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

2~((R)~3~phenyIbutanamido)pentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

20 2-((S)-3-phenylpentanamido)pentanamideU 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl
U 

2-((R)-3-phenylpentanamido)pentanamide 
(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

25 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

2-((R)-4,4,4-trifluoro-3-phenylbutanamido)pentanamide 

(2S)-N-(4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(4-chloro-2

fluorophenyl)acrylamido)~4~methyIpentanamide 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-N-ethyl-2

30 ~ 

3-((S)-3-cyclopropyl-2-((E)-3-(2,4-dichlorophenyl)acrylamido)propanamido)-2-oxo-4-((S)-2

oxopyrrolIdIn-3-yI)butanamIde7 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-N

cyclopropyl-2-oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde*7 

35 (2S)-N-(4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(4-chloro-2

fluorophenyl)acrylamido)~4,4~dimethyIpentanamide7 

2-((S)-4,4,4-trifluoro-3-phenylbutanamido)pentanamide
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(2S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-N-(4-(ethylamino)-3,4-dioxo-1-((S)-2
oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

7 

3-((S)-3-cyclopropyl-2-((E)-3-(2,4-dichlorophenyl)acrylamido)propanamido)-N-ethyl-2-oxo-4

((S)-2-oxopyrrolIdIn-3-yI)butanamIde*7 

5 N-cyclopropyl-3-((S)-3-cyclopropyl-2-((E)-3-(2,4-dichlorophenyl)acrylamido)propanamido)-2

oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde*7 

(2S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-N-(4-(ethylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide7 

(2S)-N-(4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(2,4

10 dichlorophenyl)acrylamido)-4,4-dimethylpentanamide; 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-N

cyclopropyl-2-oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde*7 

benzyl ((2S)-3-cyclopropyl-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

yI)butan-2-yI)amino)-I-oxopropan-2-yI)carbamate7 

15 N-cyclopropyl-3-((S)-3-cyclopropyl-2-(3-(2,4-dichlorophenyl)propanamido)propanamido)-2

oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde*7 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclobutylpropanamido)-N

cyclopropyl-2-oxo-4-((S)-2-oxopyrrolIdin-3-yI)butanamIde*7 

(33)-N-((2S)-3-cyclopropyl-I-((4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3

20 yI)butan-2-yI)amino)-I-oxopropan-2-yI)-3-phenylpentanamideU7 

(3R)-N-((2S)-3-cyclopropyl-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3
U yI)butan-2-yI)amino)-I-oxopropan-2-yI)-3-phenylpentanamide7 

(2S)-N-(4-(azetidin-I-yI)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(2,4

25 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3-(2,4

difIuorophenyl)acrylamido)-4,4-dimethyl 7 

(2S)-2-((E)-3-(4-chlorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylPentanamide7 

(2S)-2-((E)-3-(2-chloro-4-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

30 2-oxopyrrolidin-3-yl) 7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3-(4

fluorophenyl)acrylamido)-4,4-dimethylpentanamide7 

(2S)-2-((E)-3-(4-chloro-3-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

2-oxopyrrolidin-3-yl)butan~2~yl)~4,4~dimethylpentanamide7 

35 (2S)-2-((E)-3-(5-chloropyridin-2-yl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylPentanamide7 

dichlorophenyl)acrylamido)-4,4-dimethylpentanamide;
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(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(5

fluoropyridin-2-yI)acrylamido)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(4
U (difluoromethyl)phenyl)acrylamido)-4,4-dimethylpentanamide7 

5 (1R,2R)-N-((2S)-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2

yI)amino)-4,4-dimethyl-I-oxopentan-2-yI)-2-phenylcyclopropane-1~carboxamide 

(1S,23)-N-((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2

yI)amino)-4,4-dimethyl-I-oxopentan-2-yI)-2-phenylcyclopropane-1~carboxamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)-3-(2,4

10 difluorophenyl)pentanamido)~4,4~dimethyIpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((R)-3-(2,4

difluorophenyl)pentanamido)~4,4~dimethyIpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)-3-(2,4

dichlorophenyl)pentanamido)-4,4-dimethylpentanamide 

15 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((R)-3-(2,4

dichlorophenyl)pentanamido)-4,4-dimethylpentanamide 

(2S)-2-((S)-3-(4-chloro-2-fluorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1

((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

(2S)-2-((R)-3-(4-chloro-2-fluorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1

20 ((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl 7 

(2S)-2-((S)-3-(4-chlorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanarnIde7 

oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

25 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((S)-3-(4

fluorophenyl)pentanamido)-4,4-dimethylpentanamide; 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)-3-(4

fluorophenyl)pentanamido)-4,4-dimethylpentanamide; 

(2S)-N-(4-(azetidin-I-yl)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3-(4-chloro

30 2~fluorophenyl)acrylamido)~4,4~dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl

U 

2-((R)-3-(2-(triflucromethoxy)phenyl)pentanamido)pentanamide 
(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl

U 2-((S)-3-(2-(trifluoromethoxy)phenyl)pentanamido)pentanamide7 

35 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)-3-(2

(difluoromethoxy)phenyl)pentanamido)-4,4-dimethylpentanamide; 

(2S)-2-((R)-3-(4-chlorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-
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(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)-3-(2

(difluoromethoxy)phenyl)pentanamido)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(4-chloro-2-cyanophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

5 (2S)-2-((E)-3-(4-chloro-3-cyanophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(2-chloro-4-cyanophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

10 2-((R)-3-(3-(trifluoromethoxy)phenyl)butanamido)pentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl

2-((3)-3-(3-(trifluoromethoxy)phenyl)butanamido)pentanamide 

(23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((R)-3-(3

(difluoromethoxy)phenyl)butanamido)-4,4-dimethylpentanamide 

15 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)-3-(3

(difluoromethoxy)phenyl)butanamido)-4,4-dimethylpentanamide 

(2S)-2-((R)-3-(2-chloro-4-(methylsulfonyl)phenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((3)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide; 

(23)-2-((3)-3-(2-chloro-4-(methylsulfonyl)phenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4

20 dioxo-1-((3)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide; 

3-chloro-4-((3R)-I-(((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

yl)butan-2-yl)amino)-4,4-dimethyl-I-oxopentan-2-yl)amino)-I-oxopentan-3-yl)phenyl 

methanesulfonate 

25 yl)butan-2-yl)amino)-4,4-dimethyl-I-oxopentan-2-yl)amino)-I-oxopentan-3-yl)phenyl 

methanesulfonate 

(2S)-2-((R)-3-(2-chloro-4-(dimethylphosphoryl)phenyl)pentanamido)-N-(4

(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dimethylpentanamide 

30 (23)-2-((3)-3-(2-chloro-4-(dimethylphosphoryl)phenyl)pentanamido)-N-(4

(cyclopropylamino)-3,4-dioxo-I-((3)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dimethylpentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl

2-((E)-3-(4-(pentafluoro-l6-sulfaneyl)phenyl)acrylamido)pentanamide7 

35 (23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)-3-(4

methoxyphenyl)pentanamido)-4,4-dimethylpentanamide7 

3-chloro-4-((33)-I-(((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((3)-2-oxopyrrolidin-3-
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(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)-3-(4

methoxyphenyl)pentanamido)-4,4-dimethylpentanamide 

(2S)-2-(3-(4-chloro-2-(trifluoromethoxy)phenyl)propanamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide; 

5 (2S)-2-(3-(4-chloro-2-(difluoromethoxy)phenyl)propanamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide; 

(2S)-2-(3-(4-chloro-2-cyanophenyl)propanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)

2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-(3-(2-chloro-4-cyanophenyl)propanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)

10 2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-(3-(4-chloro-3-(trifluoromethoxy)phenyl)propanamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide; 

(2S)-N-(1-cyano-2-((S)-2-oxopyrrolidin-3-yl)ethyl)-2-(3-(2,4-dichlorophenyl)propanamIda)
U 

4,4-dimethylpentanamide 
15 2,4-dichlorobenzyl ((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

yl)butan-2-yl)amino)-4,4-dimethyl-I-oxopentan-2-yl)carbamate; 

4-chloro-2-fluorobenzyl ((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

yl)butan-2-yl)amino)-4,4-dimethyl-I-oxopentan-2-yl)carbamate; 

(3)-1-(4-chloro-2-fluorophenyl)ethyl ((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((3)-2

20 oxopyrrolidin-3-yl)butan-2-yl)amino)-4,4-dimethyl-1~oxopentan~2~yl)carbamate 

(F?)-1-(4-chloro-2-fluorophenyl)ethyl ((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)amino)-4,4-dimethyl-1~oxopentan~2~yl)carbamate 

difIuorophenyl)~4,4,4~trifluorobutanamido)~4,4~dimethylpentanamide 

25 (23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((3)-3-(2,4

difI 7 

(2S)-2-((R)-2-benzyl-3,3,3-trifluoropropanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide7 

(23)-2-((3)-2-benzyl-3,3,3-trifluoropropanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)-2

30 7 

(13,23)-2-(4-chlorophenyl)-N-((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((3)-2

oxopyrrolidin-3-yl)butan-2-yl)amino)-4,4-dimethyl-1-oxopentan-2-yl)cyclopropane-1

carboxamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-(2-(2,4

35 7 

(23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((3)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((3)-2-(2,4

dichlorophenoxy)propanamido)-4,4-dimethylPentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)-3-(2,4-
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(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((R)-2-(2,4

dichiorophenoxy)propanamido)-4,4-dimethylpentanamide7 

orasaltthereof.  

5 Thecompoundsoftheinventionmaybepresentedintheformofaprodrug.By"prodrugis 

meantforexampleanycompoundthatisconvertedinvivointoabiologicallyactivecompound 

oftheinvention.Forexamplesomeprodrugsareestersorphosphateestersoftheactive 

compound(e.g.,aphysiologicallyacceptablemetabolicallylabileester).Duringmetabolism7 

theestergroup(-C(=O)OR)orphosphateestergroup(P(=O)(OH) 2-OR)iscleavedtoyieldthe 

10 activedrug.Suchestersmaybeformedbyesterificationforexampleofahydroxylgroup 

presentintheparentcompoundwithwhereappropriatepriorprotectionofanyotherreactive 

groupspresentintheparentcompound7 followedbydeprotectionifrequired.Other 

functionalitypresentintheactivecompoundforexampleanamidegrouporaminogroupcan 

beusedtoformaprodrug.Alsosomeprodrugsareactivatedenzymaticallytoyieldtheactive 

15 compoundoracompoundwhichuponfurtherchemicalreactionyieldstheactivecompound 

(forexampleasinADEPTGDEPTLIDEPTetc.).Forexampletheprodrugmaybeasugar 

derivativeorotherglycosideconjugateormaybeanaminoacidesterderivative.  

Accordinglyprovidedisaprodrugofacompoundasdefinedhereinwhereinthecompound 

20 containsafunctionalgroupwhichisconvertibleunderphysiologicalconditionstoforma 

hydroxylgroupamidegrouporaminogroup.Suitableprodrugsmayforexampleinclude 
a compoundswheregroup7isfunctionalisedwithagroupwhichiscleavedinvivotorelease 

25 Forexampleinprodrugsofthecompounds,7maybeagroup: 

U 
9 

p ¾ /.9, 

N 

7 

whereinR2 isanygroupwhichmaybecleavedinvivotoaffordacompoundwhere7is.  

0 UI 

I, 

N 
H 

U 

30 R~canbeselectedfrom: 

theactivecompound.
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0 

0 

0 
0 0 0 0 Q 0 0 

N 
0 0 0 0 j1 

JOH 
U U U 0 U U U OH 

U 

Forexampleinprodrugsofthecompounds,7maybeselected U 

0 

I, I, .9~ -A 

aU 1~ j N N N N 0 N20~ 0 
N 

0 0 0 
N 

0 0 0 0 
U U U U U U U 

0 

NJ 

(I 0 
S 0zzP~ ~0H 5 OH U 

pharmaceuticalcompositioncomprisingacompoundoftheinventionasaSARS-CoV-2:Mpro 

inhibitor.CompoundsofthepresentinventionmaybeusedasSARS-CoV-2:Mproinhibitors.  

10 CompoundsofthepresentinventionmaybeusedinthetreatmentofSARS-CoV-2ora 

diseaseordisorderassociatedwithSARS-CoV-2:Mpro.Compoundsofthepresentinvention 

maybeusefulinpreventingdeathorcomplicationsarisingduetochronicunderlying 

conditionsorcomorbiditiesinpatientsinfectedwithSARS-COV-2.Suchchronicunderlying 

conditionsorcomorbiditiesmayincludeforexamplehypertensionobesitychroniclung 

15 conditions(TBasthmaandcysticfibrosis),diabetesandcardiovascularconditions(coronary 

heartdiseasecongenitalheartdiseaseandheartfailure).Compoundsofthepresentinvention 

maybeusedinthemanufactureofmedicaments.Thecompoundsormedicamentsmaybe 

foruseintreatingpreventingamelioratingcontrollingorreducingtheriskofSARS-CoV-2 

anddiseasesordisordersinwhichSARS-CoV-2:Mproisinvolved.Thecompoundsor 

20 medicamentsmaybeforuseintreatingpreventingamelioratingcontrollingorreducingthe 

riskofchronicunderlyingconditionsorcomorbiditiesinpatientsinfectedwithSARS-COV-2.  

Furtherembodimentsincludetheuseofacompoundoftheinventionorasaltthereofora
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Compoundsofthepresentinventionmaybeforuseasasingleagentorincombinationwith 

oneormoreadditionalpharmaceuticalagents.Compoundsofthepresentinventionmaybe 

usefulinthetreatmentofSARS-CoV-2orconditionsorsymptomsrelatedthereto.  

5 

Asprovidedhereincompoundsorsaltsthereofdescribedhereinandcompositionsdescribed 

hereinmaybeadministeredwithanagenttotreatanyofthediseasesanddisordersdisclosed 

herein.  

10 DEFINITIONS 

Inthisapplicationthefollowingdefinitionsapplyunlessindicatedotherwise.  

Theterm"SARS-CoV-2:MproinhibitoKasusedhereinreferstoanycompoundwhichbinds 

toandmodulatesthefunctionofSARS-CoV-2:Mpro.  

15 

Theterm'treatment"inrelationtotheusesofanyofthecompoundsdescribedherein, 

includingthoseofFormula(1b)isusedtodescribeanyformofinterventionwhereacompound 

isadministeredtoasubjectsufferingfromoratriskofsufferingfromorpotentiallyatriskof 

sufferingfromthediseaseordisorderinquestion.Thustheterm"treatment'coversboth 

20 preventative(prophylactic)treatmentandtreatmentwheremeasurableordetectable 

symptomsofthediseaseordisorderarebeingdisplayed.  

diseaseorcondition)referstoanamountofthecompoundwhichiseffectivetoproducea 

25 desiredtherapeuticeffect.Forexampleiftheconditionispainthentheeffectivetherapeutic 

amountisanamountsufficienttoprovideadesiredlevelofpainreliefThedesiredlevelof 

painreliefmaybeforexamplecompleteremovalofthepainorareductionintheseverityof 

thepain.  

30 Termssuchas"bicyclic","hydrocarbon""heterocyclic""carbocyclic""alkyl","cycloalkyl"and 

"halo"areallusedintheirconventionalsense(e.g.asdefinedintheIUPACGoldBook),unless 

indicatedotherwise.optionallysubstituted"asappliedtoanygroupmeansthatthesaidgroup 

mayifdesiredbesubstitutedwithoneormoresubstituentswhichmaybethesameor 

different.  

35 

Totheextentthatanyofthecompoundsdescribedhavechiralcentresthepresentinvention 

extendstoallopticalisomersofsuchcompoundswhetherintheformofracematesor 

Theterm"effectivetherapeuticamount"(forexampleinrelationtomethodsoftreatmentofa
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resolvedenantiomers.Theinventiondescribedhereinrelatestoallcrystalformssolvatesand 

hydratesofanyofthedisclosedcompoundshoweversoprepared.Totheextentthatanyof 

thecompoundsdisclosedhereinhaveacidorbasiccentressuchascarboxylatesoramino 
U groupsthenallsaltformsofsaidcompoundsareincludedherein.Inthecaseof 

5 pharmaceuticalusesthesaltshouldbeseenasbeingapharmaceuticallyacceptablesalt.  

Saltsorpharmaceuticallyacceptablesaltsthatmaybementionedincludeacidadditionsalts 

andbaseadditionsalts.Suchsaltsmaybeformedbyconventionalmeansforexampleby 

reactionofafreeacidorafreebaseformofacompoundwithoneormoreequivalentsofan 

10 appropriateacidorbaseoptionallyinasolventorinamediuminwhichthesaltisinsoluble, 

followedbyremovalofsaidsolventorsaidmediumusingstandardtechniques(e.g.a 
Invacuo, 

byfreeze-dryingorbyfiltration).Saltsmayalsobepreparedbyexchangingacounter-ionofa 

compoundintheformofasaltwithanothercounter-ionforexampleusingasuitableion 

exchangeresin.  

15 

Examplesofpharmaceuticallyacceptablesaltsincludeacidadditionsaltsderivedfrom 

mineralacidsandorganicacidsandsaltsderivedfrommetalssuchassodiummagnesium 

potassiumandcalcium.  

20 Examplesofacidadditionsaltsincludeacidadditionsaltsformedwithacetic,2,2

dichloroaceticadipicalginic arylsulfonicacids(e.g.benzenesulfonicnaphthalene-2

sulfonicnaphthalene-1,5-disulfonicandp-toluenesulfonic),ascorbic(e.g.L-ascorbic), 

camphor-lO-sulfoniccapriccaproiccapryliccinnamiccitriccyclamicdodecylsulfuric, 

25 ethane-1,2-disulfonicethanesulfonic2-hydroxyethanesulfonicformicfumaricgalactaric, 

gentisicglucoheptonicgluconic(e.g.D-gluconic),glucuronic(e.g.D-glucuronic),glutamic 

(e.g.L-glutamic),a-oxoglutaricglycolic hippurichydrobromichydrochlorichydriodic, 

isethioniclactic(e.g.(+)-L-lacticand(±)-DL-lactic),lactobionicmaleicmalic(e.g.(-)-L-malic), 

malonic, (±)-DL-mandelic metaphosphoric methanesulfonic, 1-hydroxy-2-naphthoic, 

30 nicotinicnitricoleicoroticoxalicpalmiticpamoicphosphoricpropionicL-pyroglutamic, 

salicylic,4-amino-salicylicsebacicstearicsuccinicsulfurictannictartaric 

tartaric),thiocyanicundecylenicandvalericacids.  

Alsoencompassedareanysolvatesofthecompoundsandtheirsalts.Preferredsolvatesare 

35 solvatesformedbytheincorporationintothesolidstatestructure(e.g.crystalstructure)ofthe 

compoundsoftheinventionofmoleculesofanon-toxicpharmaceuticallyacceptablesolvent 

(referredtobelowasthesolvatingsolvent).Examplesofsuchsolventsincludewateralcohols 

asparticbenzoic,4-acetamidobenzoicbutanoic,(+)camphoriccamphor-sulfonic,(+)-(15)-
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(suchasethanolisopropanolandbutanol)anddimethylsulfoxide.Solvatescanbeprepared 

byrecrystallisingthecompoundsoftheinventionwithasolventormixtureofsolvents 

containingthesolvatingsolvent.Whetherornotasolvatehasbeenformedinanygiven 

instancecanbedeterminedbysubjectingcrystalsofthecompoundtoanalysisusingwell 

5 knownandstandardtechniquessuchasthermogravimetricanalysis(TGA),differential 

scanningcalorimetry(DSC)andX-raycrystallography.  

Thesolvatescanbestoichiometricornon-stoichiometricsolvates.Particularsolvatesmaybe 

hydratesandexamplesofhydratesincludehemihydratesmonohydratesanddihydrates.For 

10 amoredetaileddiscussionofsolvatesandthemethodsusedtomakeandcharacterisethem 

seeBrynetalSolid-StateChemistryofDrugsSecondEditionpublishedby5501,Incof 

WestLafayetteINUSAI999,ISBN0-967-06710-3.  

Theterm"pharmaceuticalcomposition"inthecontextofthisinventionmeansacomposition 

15 comprisinganactiveagentandcomprisingadditionallyoneormorepharmaceutically 

acceptablecarriers.Thecompositionmayfurthercontainingredientsselectedfromfor 

examplediluentsadjuvantsexcipientsvehiclespreservingagentsfillersdisintegrating 

agentswettingagentsemulsifyingagentssuspendingagentssweeteningagentsflavouring 

agentsperfumingagentsantibacterialagentsantifungalagentslubricatingagentsand 

20 dispersingagentsdependingonthenatureofthemodeofadministrationanddosageforms.  

Thecompositionsmaytaketheformforexampleoftabletsdrageespowderselixirssyrups, 

liquidpreparationsincludingsuspensionsspraysinhalantstabletslozengesemulsions, 

solutionscachetsgranulescapsulesandsuppositoriesaswellasliquidpreparationsfor 

25 

Thecompoundsoftheinventionmaycontainoneormoreisotopicsubstitutionsanda 

referencetoaparticularelementincludeswithinitsscopeallisotopesoftheelement.For 

exampleareferencetohydrogenincludeswithinitsscope 1 H, 2 (D),and3H(T).Similarly, 

referencestocarbonandoxygenincludewithintheirscoperespectively1 2QIZQand1 4Qand 

30 16QandIBQ Inananalogousmannerareferencetoaparticularfunctionalgroupalsoincludes 

withinitsscopeisotopicvariationsunlessthecontextindicatesotherwise.Forexamplea 

referencetoanalkylgroupsuchasanethylgrouporanalkoxygroupsuchasamethoxy 

groupalsocoversvariationsinwhichoneormoreofthehydrogenatomsinthegroupisinthe 

formofadeuteriumortritiumisotopee.g.asinanethylgroupinwhichallfivehydrogenatoms 

35 areinthedeuteriumisotopicform(aperdeuteroethylgroup)oramethoxygroupinwhichall 

threehydrogenatomsareinthedeuteriumisotopicform(atrideuteromethoxygroup).The 

isotopesmayberadioactiveornon-radioactive.  

injectionsincludingliposomepreparations.
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Therapeuticdosagesmaybevarieddependingupontherequirementsofthepatientthe 

severityoftheconditionbeingtreatedandthecompoundbeingemployed.Determinationof 

theproperdosageforaparticularsituationiswithintheskilloftheart.Generallytreatmentis 

5 initiatedwiththesmallerdosageswhicharelessthantheoptimumdoseofthecompound.  

Thereafterthedosageisincreasedbysmallincrementsuntiltheoptimumeffectunderthe 

circumstancesisreached.Forconveniencethetotaldailydosagemaybedividedand 

administeredinportionsduringthedayifdesired.  

10 Themagnitudeofaneffectivedoseofacompoundwillofcoursevarywiththenatureofthe 

severityoftheconditiontobetreatedandwiththeparticularcompoundanditsrouteof 

administration.Theselectionofappropriatedosagesiswithintheabilityofoneofordinaryskill 

inthisartwithoutundueburden.Ingeneralthedailydoserangemaybefromabout10pgto 

about30mgperkgbodyweightofahumanandnon-humananimalpreferablyfromabout50 

15 pgtoabout30mgperkgofbodyweightofahumanandnon-humananimalforexamplefrom 

about50pgtoabout10mgperkgofbodyweightofahumanandnon-humananimalfor 

examplefromabout100pgtoabout30mgperkgofbodyweightofahumanandnon-human 

animalforexamplefromabout100pgtoabout10mgperkgofbodyweightofahumanand 

non-humananimalandmostpreferablyfromaboutI00pgtoaboutImgperkgofbodyweight 

20 ofahumanandnon-humananimal.  

PHARMACEUTICALFORMULATIONS 

Whileitispossiblefortheactivecompoundtobeadministeredaloneitispreferabletopresent 

25 

Accordinglyinsomeembodimentsoftheinventionthereisprovidedapharmaceutical 

compositioncomprisingatleastonecompoundoftheinventiontogetherwithatleastone 

pharmaceuticallyacceptableexcipient.  

30 Thepharmaceuticallyacceptableexcipient(s)canbeselectedfromforexamplecarriers(e.g.  

asolidliquidorsemi-solidcarrier),adjuvantsdiluents(e.g.soliddiluentssuchasfillersor 

bulkingagents;andliquiddiluentssuchassolventsandco-solvents),granulatingagents, 

bindersflowaidscoatingagentsrelease-controllingagents(e.g.releaseretardingor 

delayingpolymersorwaxes),bindingagentsdisintegrantsbufferingagentslubricants, 

35 preservativesanti-fungalandantibacterialagentsantioxidantsbufferingagentstonicity

adjustingagentsthickeningagentsflavouringagentssweetenerspigmentsplasticizers, 

itasapharmaceuticalcomposition(e.g.formulation).
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taste masking agents, stabilizers orany otherexcipients conventionally used in 

pharmaceuticalcompositions.  

Theterm pharmaceuticallyacceptable"asusedhereinmeanscompoundsmaterials, 

5 compositionsand/ordosageformswhicharewithinthescopeofsoundmedicaljudgment, 

suitableforuseincontactwiththetissuesofasubject(e.g.ahumansubject)without 

excessive toxicity, irritation allergic response or other problem or complication, 

commensuratewithareasonablebenefit/riskratio.Eachexcipientmustalsobe"acceptable" 

inthesenseofbeingcompatiblewiththeotheringredientsoftheformulation.  

10 

Pharmaceuticalcompositionscontainingcompoundsoftheinventioncanbeformulatedin 

accordancewithknowntechniquesseeforexampleRemingtonsPharmaceuticalSciences, 

MackPublishingCompanyEastonPAUSA.Thepharmaceuticalcompositionscanbeinany 

formsuitablefororalparenteralintravenousintramuscularintrathecalsubcutaneous, 

15 topicalintranasalintrabronchialsublingualbuccalophthalmicoticrectalintra-vaginalor 

transdermaladministration.  

Pharmaceuticaldosageformssuitablefororaladministrationincludetablets(coatedor 

uncoated),capsules(hardorsoftshell),capletspillslozengessyrupssolutionspowders, 

20 granuleselixirsandsuspensionssublingualtabletswafersorpatchessuchasbuccal 

patches.  

Thecompositionmaybeatabletcompositionoracapsulecomposition.Tabletcompositions 

25 asugarorsugaralcoholeg;lactosesucrosesorbitolormannitol;and/oranon-sugarderived 

diluentsuchassodiumcarbonatecalciumphosphatecalciumcarbonateoracelluloseor 

derivativethereofsuchasmicrocrystallinecellulose(MOO),methylcelluloseethylcellulose, 

hydroxypropylmethylcelluloseandstarchessuchascornstarch.Tabletsmayalsocontain 

suchstandardingredientsasbindingandgranulatingagentssuchaspolyvinylpyrrolidone, 

30 disintegrates (e.g. sellable crosslinked polymers such as crosslinked 

carboxymethylcellulose),lubricatingagents(e.g.stearates),preservatives(e.g.parabens), 

antioxidants(e.g.BHT),bufferingagents(forexamplephosphateorcitratebuffers),and 

effervescentagentssuchascitrate/bicarbonatemixtures.Suchexcipientsarewellknownand 

donotneedtobediscussedindetailhere.  

35 

cancontainaunitdosageofactivecompoundtogetherwithaninertdiluentorcarriersuchas
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Tabletsmaybedesignedtoreleasethedrugeitheruponcontactwithstomachfluids 

(immediatereleasetablets)ortoreleaseinacontrolledmanner(controlledreleasetablets) 

overaprolongedperiodoftimeorwithaspecificregionoftheGItract.  

5 ThepharmaceuticalcompositionstypicallycomprisefromapproximatelyI%(wlw)to 

approximately95%,preferably%(wlw)activeingredientandfrom99%(wlw)to5%(wlw)ofa 

pharmaceuticallyacceptableexcipient(forexampleasdefinedabove)orcombinationofsuch 

recipients. Preferablythecompositionscomprisefromapproximately20%(wlw)to 

approximately90%(wlw)activeingredientandfrom80%(wlw)toI0%ofapharmaceutically 

10 excipientorcombinationofexcipients.Thepharmaceuticalcompositionscomprisefrom 

approximatelyItoapproximately95%,preferablyfromapproximately20%toapproximately 

90%activeingredient.Pharmaceuticalcompositionsaccordingtotheinventionmaybefor 

exampleinunitdoseformsuchasintheformofampoulesvialssuppositoriespre-filled 

syringesdrag6espowderstabletsorcapsules.  

15 

Tabletsandcapsulesmaycontainforexample,0-20%disintegrants,0-5%lubricants,0-5% 

flowaidsand/or0-99%(wlw)fillers!orbulkingagents(dependingondrugdose).Theymay 

alsocontain0-10%(wlw)polymerbinders,0-5%(wlw)antioxidants,0-5%(wlw)pigments.  

Slowreleasetabletswouldinadditiontypicallycontain0-99%(wlw)release-controlling(e.g.  

20 delaying)polymers(dependingondose).Thefilmcoatsofthetabletorcapsuletypically 

contain0-10%(wlw)polymers0-3%(wlw)pigmentsand/or0-2%(w/w)plasticizers.  

0-20%(wlw)buffers,0-50%(wlw)cosolventsand/or0-99%(w/w)WaterforInjection(WFI) 

25 (dependingondoseandiffreezedried).Formulationsforintramusculardepotsmayalso 

contain0-99%(w/w)oils.  

Thepharmaceuticalformulationsmaybepresentedtoapatientin"patientpacks"containing 

anentirecourseoftreatmentinasinglepackageusuallyablisterpack.  

30 

Thecompoundsoftheinventionwillgenerallybepresentedinunitdosageformandassuch, 

willtypicallycontainsufficientcompoundtoprovideadesiredlevelofbiologicalactivity.For 

exampleaformulationmaycontainfromInanogramto2gramsofactiveingrediente.g.  

fromInanogramto2milligramsofactiveingredient.Withintheserangesparticularsub

35 rangesofcompoundare0.1milligramsto2gramsofactiveingredient(moreusuallyfrom10 

milligramstoIgrame.g.50milligramsto500milligrams),orImicrogramto20milligrams 

Thecompositionmaybeaparenteralcomposition.Parenteralformulationstypicallycontain
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(forexampleImicrogramto10milligramse.g.0.1milligramsto2milligramsofactive 

ingredient).  

FororalcompositionsaunitdosageformmaycontainfromImilligramto2gramsmore 

5 typically10milligramstoIgramforexample50milligramstoIgrame.g.100milligramsto 

Igramofactivecompound.  

Theactivecompoundwillbeadministeredtoapatientinneedthereof(forexampleahuman 

oranimalpatient)inanamountsufficienttoachievethedesiredtherapeuticeffect(effective 

10 amount).Thepreciseamountsofcompoundadministeredmaybedeterminedbya 

supervisingphysicianinaccordancewithstandardprocedures.  

Thecompoundsmaybeadministeredalongsideotheragentsforexampleotheragentsused 

intreatingsubjectswithSARS-CoV-2.Thecompoundsmaybeco-administeredwithHIV 

15 drugswhichareknowntoblockcypP4bOmediatedmetabolism suchasritonavirora 

combinationoflopinavir/ritonavir.  

EXAMPLES 

Theinventionwillnowbeillustratedbutnotlimitedbyreferencetothefollowingexamples 

20 showninTablel.  

TABLE 
0 NH2 

HN HN 0 
HN HN HN HN 0 

0 
0 0 0 

0 
HNJ HNJ 

CI 

ExampleI Example2 Example3 

OH 0 
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HN HN HN HN 
HN HN 
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F 

CI 

Example Example5 Example6 

NH2
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PREPARATIONOFTHECOMPOUNDSOFTHEINVENTION 

Somecompoundsoftheinventionandderivativesorsyntheticintermediatesthereofcanbe 

5 preparedinaccordancewithsyntheticmethodsknowntotheskilledperson.Insome 

embodimentstheinventionprovidesaprocessforthepreparationofacompoundofthe 

invention.Certaincompoundsoftheinventionmaybepreparedaccordingtothemethods 

describedbelow.  

10 PREPARATION OF THE COMPOUNDS OF THE INVENTION 

CompoundsoftheinventionmaybepreparedbyroutesincludingthoseinFigure1. Detailsof 

manyofthestandardtransformationssuchasthoseintheroutesbelowandotherswhich 

couldbeusedtoperformthesametransformationscanbefoundinstandardreference 

textbookssuchas"OrganicSynthesis",M.B.Smith McGraw-Hill(1994)or"Advanced 

Esterderivativesofa-aminoacidsforexamplemethylestera-aminoacidderivativesare 

commerciallyavailableorcanbepreparedbystandardtransformationswhichwillbeknown 

tothoseskilledintheartincludingtransformationsthataredetailedinthefollowingSynthesis 

20 ofIntermediatesandSynthesisofExamplessections.Esterderivativesofa-aminoacidscan 

becoupledwithcarboxylicacidstogivethecorrespondingamidederivative(RouteI, stepi).  

Theamidecouplingreactionconditionswilltypicallyuseacouplingagentoragentsfor 

examplepropylphosphonicanhydride(T3P)orHATUwithasuitablebasesuchasDIPEAor 

Et3 NinasolventsuchasDOMorDMFtypicallyatroomtemperature.Alternativelyester 

25 derivativesofa-aminoacidscanbecoupledwithcarbamoylchloridesforexamplebenzyl 

carbonochloridatewithasuitablebasesuchasDIPEAinasolventsuchasDOMtypicallyat 

roomtemperaturetoformacarbamatederivative.Theesterfunctionalitypresentinthe 

productoftheamideorcarbamateformationcanthenbehydrolysedunderacidicorbasic 

conditionsforexampleusinglithiumhydroxidemonohydrateinasolventsuchasTHFMeGH 

15 OrganicChemist~'', 4 theditionJ.MarchJohnWiley&Sons(1992).
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I,4-dioxaneorH2 0,oramixtureofthesesolventstypicallyatroomtemperature(RouteI, 

stepii).Thehydrolysisgeneratesacarboxylicacidthatcanthenbereactedwithanester 

derivativeofana-aminoacidunderamidecouplingconditionssuchasthoseabove(Route 

I, stepiii).Theesterfunctionalitycanbereducedtoaprimaryalcoholusingstandardreduction 

5 conditionsforexampletheuseofareducingagentsuchassodiumborohydrideinasuitable 

solventsuchasTHForMeGHandacombinationofsolventstypicallyatroomtemperature 

(RouteI, stepiv).Oxidationoftheprimaryalcoholtoanaldehydecanbeperformedusingan 

oxidisingagentsuchasDess-MartinPeriodinane(DMP)inasuitablesolventsuchasDOM 

THForDMSOoramixtureofthesesolventstypicallyatroomtemperature(RouteIstep 

10 v).Thealdehydeproductcanbereactedwithacetonecyanohydrininthepresenceofa 

suitablebasesuchasEt3 NinasuitablesolventsuchasDOMtypicallyatroomtemperature 

togivea1-cyano-1-hydroxyderivative(RouteI, stepvi).Thecyanogroupcanbehydrolysed 

understandardconditionssuchasusingaqueoushydrogenperoxideinthepresenceofa 

basesuchaspotassiumcarbonateinasuitablesolventsuchasDMSOtypicallyatroom 

15 temperature.Afinaloxidationstepusingconditionssuchasthosedetailedabove(Route1, 

stepv)canbeusedtosynthesizecompoundsoftheinvention(RouteI, stepviii).  

Furthercompoundsoftheinventioncanbesynthesisedfromothercompoundsofthe 

invention.Forexampletheketonegroupintheketo-amidefunctionalityofcompoundscan 

20 bereactedwithnucleophilesforexamplehydroxylaminehydrochlorideinthepresenceofa 

suitablebasesuchaspotassiumcarbonateinasuitablesolventsuchasethanolatan 

Inafurtherroutecompoundsoftheinventionmaybepreparedfromaldehydeintermediates 

25 resultingfromRoute1,Stepsi)tov)inclusive.Thealdehydemaybereactedwithan 

isocyanateforexampleanalkylisocyanateinthepresenceofaceticacidinasuitable 

solventsuchasDOMtypicallyatroomtemperature(Route2,stepi).Theacetategroupof 

the1-acetoxy-1-alkylamideproductofthisstepcanbehydrolysedunderconditionssuchas 

thosedescribedabove(Route1,stepii)toyielda1-hydroxy-1-alkylamideproduct(Route3, 

30 stepii).Afinaloxidationstepusingconditionssuchasthosedetailedabove(RouteI, stepv) 

canbeusedtosynthesizecompoundsoftheinvention(RouteI, stepviii).  

Inafurtherroutecompoundsoftheinventionmaybepreparedfromaldehydeintermediates 

resultingfromRouteI, Stepsi)tov)inclusive.Thealdehydemaybereactedwith 

35 hydroxylaminehydrochlorideinthepresenceofabasesuchaspotassiumcarbonateina 

suitablesolventsuchasethanolatanelevatedtemperatureforexample70 0Q(Route4,step 

i).Dehydrationoftheresultingoximeforexampleusingadehydratingagentsuchasmethyl 

elevatedtemperatureforexample70 0Q(Route2).
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N-(triethylammoniumsulfonyl)carbamate(Burgessreagent)canbeusedtosynthesize 

compoundsoftheinvention(Route4,stepii).  

General procedures 
5 

Wherenopreparativeroutesareincludedtherelevantintermediateiscommerciallyavailable.  
Commercialreagentswereutilizedwithoutfurtherpurification.Roomtemperature(rt)refers 
toapproximately2O-27~C. 1 HNMRspectrawererecordedat300or400MHzonBruker 
instruments.Chemicalshiftvaluesareexpressedinpartspermillion(ppm),i.e.(5)-values, 

10 relativetotetramethylsilane.Thefollowingabbreviationsareusedforthemultiplicityofthe 
NMRsignals:s=singletbr=broadd=doublett=tripletq=quartetquin=quinteth=heptet, 
dd=doubletofdoubletsdt=doubleoftripletsm=multiplet.CouplingconstantsarelistedasJ 
valuesmeasuredinHz.NMRandmassspectroscopyresultswerecorrectedtoaccountfor 
backgroundpeaks.TLCformonitoringreactionsreferstoTLCrunusingsilicagelasa 

15 stationaryphase.  

LCMSexperimentswerecarriedoutunderthefollowingconditions.Instruments:Agilent 
Technologies1290InfinityIISeriesLCI6125QuadrupoleMSDSL(MethodsA-Einclusive, 
HandK),ELSDdetector(PolymerLaboratoriesPL-ELS2100ICE)usedforUVinactive 

20 compoundsinMethodNColumns:WatersXBridgeC83.5pm,4.6x50mm(MethodA), 
AtlantisdCl85pm,4.6x5Omm(MethodB),ZorbaxXDBC185pm,4.6xSOmm(MethodC), 
ZorbaxextendC185pm,4.6x5Omm(MethodD),XBridgeC83.5pm,4.6x5Omm(MethodE), 
AcquityBEHC181.7pm,2.lx5Omm(MethodH),XselectCSHC185pm,4.6x5OmmCSH 
(ChargedSurfaceHybrid)(MethodK);GradientEtime(min)/solventBinA(%)]:0.0/5,2.5/95, 

25 4.0/95,4.515,6.015(SolventA=O.1%TFAinH 20:MeCN(95:5);SolventB=O.1%TFAinMeCN 
(MethodA)),0.0/5,2.5/95,4.0/95,4.515,6.015(SolventA=O.1%HCO 2HinH20:MeCN(95:5); 
SolventB=MeCN(MethodB)),0.015,2.5/95,4.0/95,4.515,6.0/5(SolventA=O.1%HCO 2Hin 
H2 0:MeCN(95:5);SolventB=MeCN(MethodC)),0.0/10,4.0/95,5.0/95,5.0/106.0/10 
(SolventA=770.1mgofNH 4 OAcinILMilli-QWaterSolventB=MeCN(MethodD)),0.0/10, 

30 4.0195,5.0/95,5.5/10,7.0/10(SolventA=790.1mgofNH4HCO3 inILMilli-QWaterSolvent 
B=MeCN(MethodE)),0.0/5,0.25/5,2.5/100,3.0/100,3.1/54.015(SolventA=770.1mgof 
NH4 OAcinILMilli-QWaterSolventB=MeCN(MethodH)),0.0/05,2.5/95,4.0195,4.5105, 
6.0/05(SolventA=0.Iv/vTFAinMilli-QwaterSolventB=0.ITFAinMeCN)(MethodK)); 

35 K);columntemperature25 0CFlowrate1.5mLimin(MethodABCK),1.2mLlmin(Method 
DE)or0.8mLlmin(MethodH).LCMSdataintheexperimentalsectionaregivenintheformat: 
Massionretentiontime.  

AnalyticalSFCexperimentswerecarriedoutunderthefollowingconditions.Instrument:PlC
40 10(ManufacturerPlCSolutionlnc);Column:YMCCellulose-SC5pm,4.5x250mmMobile 

phase:60%C02 /40%Co-solvent(0.5%IsopropylAmineinMethanol);InjectionVolume15 
pL;FlowRate4mL/minColumntemperature350C.  

MassdirectedpreparativeHPLCwascarriedoutunderthefollowingconditions.Instrument: 
45 AgilentTechnologies1260InfinityIISeriesLC.MethodB:Column:XBridgeC8(19mmX 

150mm),5pm;GradientEtime(min)/solventBinA(%)]:0.0/10,15/95,18/95,19/10,21/10 
(SolventA=0.IHCO 2HinH2 0SolventB=MeCN).MethodF:Column:XselectCSHCl8(19 
mmX150mm), . GradientEtime(min)/solventBinA(%)]:0.0/10,10/50,12/100,16/100, 
18/10,20/10(SolventA=0.1%HCO 2HinH2&SolventB=MeCN).  

50 
PreparativeHPLCwascarriedoutunderthefollowingconditions.MethodB:Instrument: 
AgilentTechnologies1260InfinityIISeriesLC;Column:YMCExrsC18,5pm,30x150mm 
GradientEtime(min)/solventBinA(%)J:0.0/10,20/95,23/95,24/10,26/10(SolventA0.1% 
HCO2HinH20,SolventB=MeCN).  

InjectionvolumetypicallyIpL;UVdetection210to400nm(MethodsA-EinclusiveandHand
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Abbreviations 
DOM dichioromethane 
DMF NN-dImethylformamIde 

5 DMP Dess-MartinPeriodinane 
DIPEA NN-diisopropylethylamine 
DMSO dimethylsulfoxide 
EtOAc ethylacetate 
h hours) 

10 HATU I-~bis(dimethyIamino)methyIene]-IH-I,2,3-triazolo[4,5-bjpyridinium 
3-oxidehexafluorophosphate 

HPLC highperformanceliquidchromatography 
L litre 
LO liquidchromatography 

15 LiHMDS lithiumbis(trimethylsilyl)amide 
MeON acetonitrile 
mm minutes) 
MS massspectrometry 
NMR nuclearmagneticresonance 

20 RtorRT roomtemperature 
SF0 supercriticalfluidchromatography 
T3P propylphosphonicanhydride 
THF tetrahydrofuran 
TLC thinlayerchromatography 

25 UPLO ultraperformanceliquidchromatography 
Prefixesn-,s-,a a 

I,- t-andted-havetheirusualmeanings:normalsecondaryisoandtertiary.  

30 SYNTHESIS OF INTERMEDIATES 

IntermediateI:methyl(S)-2-amino-3-((S)-2-oxopyrrolidin-3-yl)propanoatehydrochloride 
0 0 +~H 0 

3. 3. 0- 3.  

HNStB THF,78C NCBoo MeOHRT mu') RT 0 Eli) 

Step-I Step-2 Step-3 NH 
H 

IntermediateI 

Step I:Toasuspensionofdimethyl(tert-butoxycarbonyl)-L-glutamate(GASNo.59279-60-6, 
35 250g,0.908mol)inTHF(2500mL)at-780QLiHMDS(IMinTHF,1997mL,1.997mol)was 

addeddropwiseandtheresultingreactionmixturewasstirredat-780QforIhfollowedbythe 
additionofbromoacetonitrile(76.5mL,1.086mol)atthesametemperature.Theresulting 
reactionmixturewasstirredat-78~Cfor3 7 afterthecompletedisappearanceofthestarting 
materialasmonitoredbyTLCthereactionmixturewasquenchedbytheadditionofsaturated 

40 aqueousammoniumchloridesolution(2L)at-78 0 Candthenwarmedtort.Theresulting 
mixturewasextractedwithEtOAc(2x2000mL)andthecombinedorganiclayersweredried 
overanhydrousNa2 SO4 andconcentratedinvacuo.Purificationbygradientflashcolumn 
chromatographyusingsilicagel(100-200mesh),elutingwith0-20%EtOAcinpetroleum
etheryielded(2S,4R)-2-((tert-butoxycarbonyl)amino)-4-(cyanomethyl)pentanedioateasa 

45 pale-yellowgum(207g,0.65mol).Thereactionwasperformedin5batcheson50gscale.  
LCMS(MethodC):m/z337.1(M+Na),at1.93mm.  
'HNMR:(300MHzDM50-cl 6 )57.36(dJ=8.IHzIH),4.10-4.05(inIH),3.66(s,3H),3.63 
(s,3H),2.87-2.73(in,3H),2.05-1.99(in,2H),1.39(s,9H).  

LiHMDS, CoOl2.6H20,NaBH4 4NHOIinI,4Dioxane St Q
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Step 2: To a stirred suspension of (23,4R)-2-((tert-butoxycarbonyl)amino)-4
(cyanomethyl)pentanedioate(207g,0.659mol)inMeGH(2L)at0 0Cwasadded0o012 .6H20 
(78.1g,0.329mol)followedbytheportionwiseadditionofNaBH 4 (149.6g,3.955mol)during 
30mm andtheresultingreactionmixturewasstirredatrtforI5h.Aftercompletionofreaction 

5 asmonitoredbyTLCthereactionmixturewasconcentratedinvacuo,20%MeCHinDOM(3 
L)andH2 0(2L)wereaddedandthemixturestirredfor10mm.Theresultingsuspension 
wasfilteredthroughceliteandrinsedwith20%MeGHinDOM(2L).Thefiltratewas 
transferredtoaseparatingfunneltheorganiclayerwasseparatedwashedwithbrinesolution 
(2L),driedoveranhydrousNa2 SO4 andconcentratedinvacuo.Purificationbygradientflash 

10 columnchromatographyusingsilicagel(100-200mesh),elutingwith0-100%EtOAcin 
petroleumetheryieldedmethyl(S)-2-((tert-butoxycarbonyl)amino)-3-((S)-2-oxopyrrolidin-3
yl)propanoateasapaleyellowsolid(92g,0.32mol).  
LCMS(MethodC):mlz187.2(M+H-100),at1.34mm.  
'HNMR:(300MHzDM50-cM)57.64(sIH),7.42(dJ=7.8HzIH),4.06-4.02(inIH),3.69 

15 (s,3H),3.16-3.08(in,2H),2.32-2.21(inIH),2.16-2.11(inIH),2.03-1.93(inIH),1.69-1.66 
(in,2H),1.33(s,9H).  

Step 3: To a stirred solution of methyl (S)-2-((tert-butoxycarbonyl)amino)-3-((S)-2
oxopyrrolidin-3-yl)propanoate(10g,0.034mol)in1,4-dioxane(50mL)at0 0 Cwasadded4N 

20 HOlindioxane(100mL)andtheresultingreactionmixturewasstirredatrtfor3h.After 
completionofreactionasmonitoredbyTLCthesupernatantlayerwasdecantedfromthe 
reactionmixtureandthegummysolidmaterialremainingwasdriedinvacuotoyieldmethyl 
(S)-2-amino-3-((S)-2-oxopyrrolidin-3-yl)propanoatehydrochloride (Intermediate I 8.5g 
crude,0.038mol)asayellowgumwhichwasusedwithoutfurtherpurification.  

25 LCMS(MethodE):m/z187.3(M+H),atO.82-1.19mm.  
'HNMR:(400MHzDM50-cl 6 )58.67(s,3H),7.98(sIH),4.19(tJ=5.2HzIH),3.76(s, 
3H),3.21-3.18(in,2H),2.53-2.51(inIH),2.28-2.27(inIH),2.05-2.03(inIH),1.90-1.89 
(inIH),1.70-1.65(inIH).  

30 SYNTHESIS OF EXAMPLES 

Example I:3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3
cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

0 

0 0 HN NH2HOI 
. ~ ¾ 00 / 

- *1** 0 
HN 0- HN OH 0 HN HN = 

F F F 0 
CIHH2N Q- DCMRT MeOHH20,RT DCMRT , THFMeOHRT 

HN 
Step-I Step-2 Step-3 Step-4 

CI CI CI 

0 0 OHO OHO NH2  00 NH2 
OH -0 -N 

HN HN HN HN HN HN HN HN 0 HN HN 0 
DMP 0 AcetoneCyanohydrin 30%Aq. H202, K2C03  DMP ____________ ____________ ______________ _____________ 

F\ 0 1 F 1 1 0 
DCMRT / / / *1 / 

HN HN HN HN HN 
Step-5 Step-6 Step-I Step-8 

CI CI CI CI CI 
ExampleI 

35 Step I:Toastirredsolutionofmethyl(S)-2-amino-3-cyclopropylpropanoatehydrochloride 
(GASNo.206438-31-5,17g,0.096mol)and(E)-3-(4-chloro-2-fluorophenyl)acrylicacid(GAS 
No.312693-55-3,16g,0.08mol)inDOM(10mL),wasaddedDIPEA(59mL,0.32mol) 
followedbytheadditionofT3Pin50%EtOAc(101.7mL,0.16mol).Theresultingreaction 
mixturewasstirredatrtfor16h.AftercompletionofthereactionasmonitoredbyTLCthe 

40 reactionmasswaspartitionedbetweenDOM(1L)and10%aqueousNaHCO 3solution(1L).  
TheorganiclayerwasseparateddriedoveranhydrousNa 2 SO4 ,andconcentratedinvacuo.  
Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga100gsilica 
SNAPcartridge(230-400mesh),elutingwith0-40%EtOAcinpetroleum-etheryieldedmethyl 
(3,E)-2-(3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanoateasawhitesolid(I8 

45 g,0.055mol).  

0 T3PDIPEA LiOH.H20,THF T3PDIPEA NaBH4
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LCMS(MethodD):mlz326.1(M+H),at3.07mm.  
'HNMR:(400MHzDMSO-d 6 )58.67(dJ=7.2HzIH),7.70(tJ=8.4HzIH),7.56-7.53(in, 
IH),7.47(dJ=16.OHzIH),7.39-7.36(inIH),6.86(dJ=15.6HzIH),4.45-4.44(inIH), 
3.65(s,3H),1.69-1.67(inIH),1.59-1.57(inIH),0.82-0.78(inIH),0.44-0.40(in,2H),0.15

5 0.04(ni,2H).  

Step 2:Toastirredsolutionofmethyl(SE)-2-(3-(4-chloro-2-fluorophenyl)acrylamido)-3
cyclopropylpropanoate(18g,0.055inol)inTHF(200inL),MeOH(20inL)andH 2 0(50inL) 
ati-twasaddedLiOH.H2 0(6.92g,0.165inol).Theresultingreactionmixturewasstirredatrt 

10 for2h.AftercompletionofthereactionasmonitoredbyTLCthereactionmixturewas 
concentratedinvacuoandtheresidueobtainedwasdissolvedinH2 0(300inL),acidifiedto 
approximatelypH5usingI.5NHOlandthenextractedwithI0%MeOHinDOM(2x500mL).  
TheorganiclayerswereseparatedcombinedanddriedoveranhydrousNa 2 SO4 and 
concentrated in vacuo to yield (SE)-2-(3-(4-chloro-2-fluorophenyl)acrylamido)-3

15 cyclopropylpropanoicacidasanoff-whitesolid(13g,0.044inol).  
LCMS(MethodC):m/z312.0(M+H),at2.06mm.  
'HNMR:(400MHzDM50-cM)57.83(dJ=6.0HzIH),7.77-7.73(inIH),7.51(dJ=10.8 
HzIH),7.41-7.34(in,2H),7.03(dJ=15.6HzIH),4.04-4.00(inIH),1.65-1.52(in,2H), 
0.82-0.78(inIH),0.30-0.29(in,2H),0.04-0.01(in,2H).  

20 
Step 3: To a stirred solution of (SE)-2-(3-(4-chloro-2-fluorophenyl)acrylamido)-3
cyclopropylpropanoicacid(10g,0.0365inol)andmethyl(S)-2-ainino-3-((S)-2-oxopyrrolidin
3-yl)propanoatehydrochloride(IntermediateI 8.5g0.0365inol)inDOM(150mL),was 
addedDIPEA(31.7mL,0.182inol)followedbytheadditionofT3P(50%solutioninEtOAc, 

25 34.8mL,0.054mol).Theresultingreactionmixturewasstirredatrtfor16h.Aftercompletion 
ofthereactionasmonitoredbyTLCthereactionmixturewaspartitionedbetweenDOM(500 
mL)and10%aqueousNaHCO 3 solution(500inL).Theorganiclayerwasseparatedwashed 
with 10%aqueousNaHCO3 solution(500mL),driedoveranhydrousNa2 SO4 and 
concentratedinvacuo.Purificationbygradientflashcoluinnchromatography(Biotage-lsolera) 

30 usinga100gsilicaSNAPcartridge(230-400mesh),elutingwith0-90%EtOAcinpetroleum
ether yielded methyl (S)-2-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3
cyclopropylpropanamido)-3-((S)-2-oxopyrrolidin-3-yl)propanoateasanoff-whitesolid(9.2g, 
0.019minol).  

35 'HNMR:(300MHzDM50-cl 6 )58.58(dJ=7.8HzIH),8.42(dJ=7.8HzIH),7.71-7.65(in, 
2H),7.56-7.52(inIH),7.46-7.41(inIH),7.39-7.36(inIH),6.89(dJ=15.9HzIH),4.50
4.35(in,2H),3.62(s,3H),3.15-3.09(in,2H),2.28-2.28(inIH),2.09-2.03(in,2H),1.65-1.49 
(in,4H),0.80-0.79(inIH),0.39-0.38(in,2H),0.10-0.09(in,2H).  

40 Step 4: To a stirred solution of methyl (S)-2-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylainido)-3-cyclopropylpropanamido)-3-((S)-2-oxopyrrolidin-3-yl)propanoate 
(9.2g,0.019mol)inTHF(100mL),wasaddedMeOH(30mL)followedbytheadditionof 
sodiumborohydride(1.45g,0.038mol)portionwiseat0 0 Q.Theresultingreactionmixture 
wasstirredatrtfor16h.AfterthecompletionofreactionasmonitoredbyTLCthereaction 

45 mixturewaspartitionedbetween20%MeCHinDOM(500inL)andH 2 0(500inL).Theorganic 
layerwasseparateddriedoveranhydrousNa 2 SO4andconcentratedinvacuo.Purificationby 
gradientflashcolumnchromatography(Biotage-Isolera)usinga100gsilicaSNAPcartridge 
(230-400mesh),elutingwith0-6%MeOHinDOMyielded(E)-3-(4-chloro-2-fluorophenyl)-N
((S)-3-cyclopropyl-I-(((S)-I-hydroxy-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)ainno)-I

50 oxopropan-2-yl)acrylamideasanoff-whitesolid(6.4g,0.014inol).  
LCMS(MethodC):m/z452.2(M+H),atI.58mm.  
'HNMR:(300MHzDM50-cM)58.39(dJ=8.1HzIH),7.83(dJ=8.7HzIH),7.68-7.65(in, 
IH),7.55-7.46(in,2H),7.41-7.36(in,2H),6.90(dJ=15.9HzIH),4.65(tJ=5.7HzIH), 
4.44-4.42(inIH),3.82-3.72(inIH),3.26-3.06(in,4H),2.27-2.18(in,2H),1.78(tJ=11.7 

LCMS(MethodC):m/z480.2(M+H),atI.81mm.
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HzIH),1.60-1.57(in,2H),1.47-1.39(in,2H),0.80-0.79(inIH),0.38-0.37(in,2H),0.11
0.08(in,2H).  
Step 5:Toastirredsolutionof(E)-3-(4-chloro-2-fluorophenyl)-N-((S)-3-cyclopropyl-I-(((S)-I
hydroxy-3-((S)-2-oxopyrrolidin-3-yI)propan-2-yI)ammo)-i-oxopropan-2-yI)acrylamide(4.5g, 

5 9.95mmol)inDOM(100mL),wasaddedDess-Martinperiodinane(6.34g,14.9mmol)portion 
wiseatrt.TheresultingreactionmixturewasstirredatrtforIh.Aftercompletionofthe 
reactionasmonitoredbyTLCthereactionmixturewasquenchedwithI0%aqueousNaHCO 3 
solution(200mL)andextractedwithDOM(2x200mL).Thecombinedorganiclayerswere 
driedoveranhydrousNa2SO4andconcentratedinvacuo.Purificationbygradientflashcolumn 

10 chromatography(Biotage-Isolera)usinga100gsilicaSNAPcartridge(230-400mesh),eluting 
with0-6%MeOHinDOMyielded(E)-3-(4-chloro-2-fluorophenyl)-N-((2S)-3-cyclopropyl-I-oxo
I-((1-oxo-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)amino)propan-2-yl)acrylamide as an off
whitesolid(4.4g,9.77mmol)asamixtureoftwodiastereomers.  
LCMS(MethodE):m/z450.0(M+H),atI.78-1.96mm.  

15 ChiralSFCanalysis(Method2):1.73&2.01mm (48.8%&45.0%) 
'HNMR:(300MHzDM50-cl 6 )59.43(s,0.5H),8.63(dJ=7.6Hz,0.5H),8.50(dJ=7.6Hz, 
0.5H),8.38(dJ=7.6Hz,0.5H),7.69-7.65(in,2H),7.56-7.53(in,2H),7.47-7.37(in,2H),6.93
6.88(inIH),4.51-4.41(inIH),4.38-4.31(in,0.5H),4.20-4.17(in,0.5H),3.21-3.12(in,3H), 
2.25-2.15(in,1.5H),1.91-1.85(in,1.5H),1.69-1.51(in,3H),0.81-0.70(inIH),0.42-0.39(in, 

20 2H),0.10-0.09(in,2H).  

Step 6:Toastirredsolutionof(E)-3-(4-chloro-2-fluorophenyl)-N-((2S)-3-cyclopropyl-1-oxo-1
((1-oxo-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)amino)propan-2-yl)acrylamide (4.4 g, 9.7 
mmol)inDOM(40mL)atrtwasaddedtriethylamine(2.75mL,19.5mmol)followedbyacetone 

25 cyanohydrin(1.66mL,19.5mmol).Theresultingreactionmixturewasstirredatrtfor16h.  
AftercompletionofthereactionasmonitoredbyTLCthereactionmixturewasconcentrated 
invacuo.Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga50g 
silicaSNAPcartridge(230-400mesh),elutingwith0-5%MeOHinDOMyielded(E)-3-(4
chloro-2-fluorophenyl)-N-((2S)-I-((1-cyano-I-hydroxy-3-((S)-2-oxopyrrolidin-3-yl)propan-2

30 yl)amino)-3-cyclopropyl-1-oxopropan-2-yl)acrylamideasanoff-whitesolid(2.7g,5.66mmol).  
LCMS(MethodE):m/z450.1(M-CN),at1.79-1.96mm.  
'HNMR:(300MHzDM50-cl 6 )58.37-8.07(in,2H),7.60-7.24(in,5H),6.82-6.74(inIH), 
6.64-6.55(inIH),4.46-4.22(in,2H),3.91-3.85(inIH),3.15-2.93(in,2H),2.33-2.23(inIH), 

35 
Step 7:Toastirredsolutionof(E)-3-(4-chloro-2-fluorophenyl)-N-((23)-1-((1-cyano-1-hydroxy
3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)amino)-3-cyclopropyl-I-oxopropan-2-yl)acrylamide 
(2.7g,5.6mmol)inDMSO(30mL)wasaddedK 2 003 (2.34g,16.9mmol)followedbythe 
additionof30%aqueousH2 02 solution(6.4mL,56.6mmol).Theresultingreactionmixture 

40 wasstirredatrtfor16h.AftercompletionofthereactionasmonitoredbyTLCthereaction 
mixturewaspartitionedbetween10%MeOHinDOM(100mL)andbrine(100mL).The 
aqueouslayerwasfurtherextractedwith10%MeCHinDOM(3x200mL),andthecombined 
organiclayersweredriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.Purificationby 
gradientflashcolumnchromatography(Biotage-Isolera)usinga100gsilicaSNAPcartridge 

45 (230-400mesh),elutingwith0-10%MeCHinDOMyielded3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2-hydroxy-4-((S)-2-oxopyrrolidin-3
yl)butanamideasanoff-whitesolid(960mgI.93mmol).  
LCMS(MethodE):m/z495.0(M+H),atI.78mm.  
'HNMR:(300MHzDM50-cl 6 )58.43(dJ=7.6HzIH),7.71-7.23(in,8H),6.90(dJ=21.2 

50 HzIH),5.66(dJ=7.6HzIH),4.49-4.41(inIH),4.11-4.09(inIH),3.85-3.83(inIH),3.12
3.04(in,2H),2.27-2.12(in,4H),1.60-1.37(in,3H),0.80-0.79(inIH),0.38-0.37(in,2H), 
0.11-0.08(in,2H).  

Step 8:Toastirredsolutionof3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3
55 cyclopropylpropanamido)-2-hydroxy-4-((S)-2-oxopyrrolidin-3-yl)butanamide(960mg, I.93 

2.02-1.71(in,2H),1.52-1.31(in,4H),0.71-0.54(inIH),0.29-0.27(in,2H),0.15-0.09(in,2H).
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mmol)inDOM(40mL)andDMSO(10mL)atrtwasaddedDess-Marfinperiodinane(1.22g, 
2.895mmcl).TheresultingreactionmixturewasstirredatrtforIh.Aftercompletionofthe 
reactionasmonitoredbyTLCthereactionmixturewasquenchedwithI0%aqueousNaHCO 3 
solution(200mL)andextractedwithEtOAc(200mL).Theorganiclayerwasseparated, 

5 washedwith10%aqueousNaHCO 3 solution(150mL),driedoveranhydrousNa2 SO4 and 
concentratedinvacuo. Purificationbygradientflashcolumnchromatography(Biotage-lsolera) 
usinga50gsilicaSNAPcartridge(230-400mesh),elutingwith0-10%MeOHinDOMyielded 
3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2-oxo-4
((S)-2-oxopyrrolidin-3-yl)butanamideasanoff-whitesolid(ExampleI, 400mg,0.811mmol).  

10 LCMS(MethodC):mlz493.1(M+H),at1.21-1.44mm.  
'HNMR:(400MHzDM50-cM)58.61(dJ=7.6HzO.5H),8.43-8.41(inIH),8.04-8.09(in, 
O.6H),7.79-7.71(inO.6H),7.69-7.66(in,1.7H),7.56-7.42(in,3.9H),7.39-7.36(inO.9H), 
6.89(dJ=16.OHzIH),6.12(dJ=40.8HzO.7H),5.15-5.05(inO.5H),4.61-4.45(inIH), 
4.05-4.01(inO.5H),3.15-3.12(in,2H),2.26-2.16(in,2H),1.82-1.53(in,5H),0.79-0.73(in, 

15 IF-I),0.40-0.36(in,2H),0.13-0.09(in,2H).  

Example 2:3-((S)-2-cinnamainido-3-cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin
3-yl)butanainide 

0 

HO 0 0 HN HNH2HCI 0 

HN 0- HN OH 0 HN HN 
0 T3PDIPEA LiOH.H20,THF T3PDIPEA NaBH4 

0 
CIHH2N 0- DCMRT MeOHH20,RT DCMRT I THFMeOHRT 

HN 
Step-I Step-2 Step-3 Step-4 

0 0 OHO OHO NH2  00 NH2 
OH -0 

HN HN HN HN HN HN HN HN 0 HN HN 0 
DMP 0 AcetoneCyanohydrin 3OAq. H2%, K2C03  DMP 

____________ ____________ ______________ _____________ 
/ / 0 r \ 0*~ Et3NDCMRT DMSORT THFDM50,RT 
I I I / I / 

HN HN HN HN HN 
Step-b Step-6 Step-I Step-S 

Example 

20 Step I:Toastirredsolutionofmethyl(S)-2-ainino-3-cyclopropylpropanoatehydrochloride 
(GASNo.206438-31-53.34g,18.57minol)andcinnainicacid(GASNo.140-10-3,2.75g, 
18.57minol)inDOM(40mL),wasaddedDIPEA(14mL,77.35minol)followedbytheaddition 
ofT3Pin50%EtOAc(14.7mL,23.20ininol).Theresultingreactionmixturewasstirredatrt 
for16h.AftercompletionofthereactionasmonitoredbyTLCthereactionmixturewas 

layerwasseparateddriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.Purificationby 
gradientflashcolumnchromatography(Biotage-Isolera)usinga100gsilicaSNAPcartridge 
(230-400mesh),elutingwith0-40%EtOAcinpetroleum-etheryieldedmethyl(S)-2
cinnainainido-3-cyclopropylpropanoateasanoff-whitesolid(4.40g,16.1inmol).  

30 LCMS(MethodC):in/z274.1(M+H),at2.10mm.  
'HNMR:(300MHzDM50-cl 6 )58.52(dJ=7.2HzIH),7.58(dJ=6.3Hz,2H),7.48-7.39(in, 
4H),6.75(dJ=15.9HzIH),4.42(qJ=5.7HzIH),3.64(s,3H),1.71-1.54(in,2H),0.82
0.77(inIH),0.43-0.41(in,2H),0.16-0.03(in,2H).  

35 Step 2:Toastirredsolutionofmethyl(S)-2-cinnainamido-3-cyclopropylpropanoate(4.0g, 
14.63minol)in1,4-Dioxane(50inL),MeOH(10inL)andH 2 0(10inL)atrtwasadded 
LiOH.H2 0(1.23g,29.26minol).Theresultingreactionmixturewasstirredatrtfor2h.After 
completionofthereactionasmonitoredbyTLCthereactionmixturewasconcentratedin 
vacuo.TheresidueobtainedwasdissolvedinH2 0(100inL),acidifiedtoapproximatelypH5 

40 usingI.5NHOlandthenextractedwith20%MeGHinDOM(150mL).Theorganiclayerwas 
separateddriedoveranhydrousNa 2 SO4 andconcentratedinvacuotoyield(S)-2
cinnainainido-3-cyclopropylpropanoicacidasanoff-whitesolid(3.30g,12.7inmol).  
LCMS(MethodB):in/z260.0(M+H),at2.10mm.  
'HNMR:(400MHzDM50-cl 6 )512.70(sIH),8.39(dJ=8.0HzIH),7.59-7.57(in,2H), 

45 7.47-7.39(in,4H),6.78(dJ=15.6HzIH),4.40(tJ=2.8HzIH),1.66-1.59(in,2H),0.81
0.81(inIH),0.44-0.41(in,2H),0.17-0.08(in,2H).  

25 partitionedbetweenDOM(300mL)andI0%aqueousNaHCO 3 solution(300mL).Theorganic
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Steps 3-8: The title compound Example 2 3-((S)-2-cinnamamido-3

______________________________________________________________________ 

cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide(25mg,0.079mmol) 
waspreparedfromStep2product(3.30g,12.7mmol)andIntermediateI(2.01g,10.7mmol) 

5 oversteps3-8usingtheproceduresdetailedforExampleI.  
LCMS(MethodK):m/z441.2(M+H),atI.60-1.71mm.  
'HNMR:(400MHzDM50-cl 6 )58.60(dJ=7.2HzO.5H),8.26-8.24(inIH),8.03(sO.5H), 
7.78(sO.5H),7.68-7.51(in,3H),7.45-7.38(in,4H),7.30-7.21(inIH),6.82-6.77(inIH), 
6.16-6.07(inO.5H),5.15-5.05(inO.5H),4.61-4.45(inIH),4.05-4.01(inO.5H),3.15-3.12 

10 (in,2H),2.19-2.12(in,2H),1.95-1.53(in,5H),0.81-0.70(inIH),0.42-0.37(in,2H),0.14

0.09(in,2H).  

Example 3:benzyl((23)-1-((4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)amino)
3-cyclopropyl-I-oxopropan-2-yl)carbamate 

0 0 

o ci HN HNH2HOI 
''¾*' s*'** 0 

0 F 

- mu F 

DIPEA t o LiOH.H20 %~0 T3P, DIP~ NaBH4  mu 

0 _______________ 

_ DOMRT THFMeOHRT 0 DMFRT HNJ eOHTHF HNJ 

Step-I / Step-3 \ Step-4 

Step-2 \ 

__ NH2 
-0 N 

0 0 AcetoneCyanohydrin X~ 30%Aq. H202, K2003  ______________ DMP 0 0 _____________ )rro DMP 0 
U 0 U 1  0 1U 

DOMRT U I Et3NDOMRT DM50,RT 

Step-5 HNJ Step6 HNJ HNJ THEDM30,RT HNJ / Step-8 \/ 
15 Example3 

Step I:Toastirredsolutionofmethyl(S)-2-amino-3-cyclopropylpropanoate(GASNo.  
732231-41-3,1g,6.98mmol)inDOM(15mL),wasaddedDIPEA(3.6mL,20.95mmol) 
followedbytheadditionofbenzylcarbonochloridate(1.42g,8.38mmol)at0ND.Theresulting 
reactionmixturewasstirredatrtfor16h.Aftercompletionofthereactionasmonitoredby 

20 TLCthereactionmasswaspartitionedbetweenDOM(20mL)andH 2 0(50mL).Theorganic 
layerwasseparatedwashedwith10%aqueousNaHCO 3 solution(30mL)andbrine(30mL), 
driedoveranhydrousNa2SO4andconcentratedinvacuo.Purificationbygradientflashcolumn 
chromatography(Biotage-Isolera)usinga25gsilicaSNAPcartridge(230-400mesh),eluting 

25 cyclopropylpropanoateasanoff-whitesolid(1.1g,3.96mmol).  
LCMS(MethodA):m/z278.2(M+H),at2.39mm.  
'HNMR:(400MHzDM50-cl 6 )57.40-7.30(in,6H),5.17(s,2H),4.50-4.49(inIH),3.63(s, 
3H),1.65-1.61(inIH),1.48-1.46(inIH),0.78(sIH),0.42-0.37(in,2H),0.13-0.10(inIH), 
0.02-0.01(inIH) 

30 
Step 2: To a stirred solution of methyl (S)-2-(((benzyloxy)carbonyl)amino)-3
cyclopropylpropanoate(1.1g,3.96mmol)inTHF(10mL)wasaddedMeCH(2mL)andH 2 0 
(5mL)followedbytheadditionofLiOH.H 2 0(0.142g,5.94mmol).Theresultingreaction 
mixturewasstirredatrtfor30mm.AftercompletionofthereactionasmonitoredbyTLCthe 

35 reactionmixturewasacidifiedtoapproximatelypH5with1.5NHOl(5mL)andpartitioned 
betweenEtOAc(50mL)andH 2 0(50mL).Theorganiclayerwasseparateddriedover 

a anhydrousNa2 SO4 andconcentratedinvacuo.Purificationbygradientflashcolumn 
chromatography(Biotage-Isolera)usinga25gsilicaSNAPcartridge(230-400mesh),eluting 
with 0-5% MeOH in DOM yielded methyl (S)-2-(((benzyloxy)carbonyl)amino)-3

40 cyclopropylpropanoateasanoff-whitesolid(1.0g,3.79mmol).  
LCMS(MethodC):m/z264.1(M+H),at1.77mm.  
'HNMR:(400MHzDM50-cl 6 )57.58(dJ=8.0HzIH),7.40-7.22(in,6H),5.13(s,2H),4.03
3.97(inIH),1.63-1.59(inIH),1.50-1.47(inIH),0.79(tJ=7.2HzIH),0.42-0.36(in,2H), 
0.16-0.01(in,2H) 

45 

with0-20%EtOAcinpetroleum-etheryieldedmethyl(S)-2-(((benzyloxy)carbonyl)amino)-3-
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Steps 3-8:ThetitlecompoundExample3 benzyl((23)-1-((4-amino-3,4-dioxo-1-((S)-2
oxopyrrolidin-3-yl)butan-2-yl)amino)-3-cyclopropyl-I-oxopropan-2-yl)carbamate(5mg,0.015 
mmol)waspreparedfromStep2product(1.0g,3.79mmol)andIntermediateI(0.84g,4.55 
mmol)oversteps3-8usingtheproceduresdetailedforExampleI.  

5 LCMS(MethodA):mlz445.1(M+H),at1.95-2.09mm.  
'HNMR:(400MHzDM50-cl 6 )58.43(dJ=7.2HzO.5H),8.01-7.96(inIH),7.77(sO.5H), 
7.65(sO.5H),7.59(sO.5H),7.49-7.47(inIH),7.37-7.31(in,5.5H),7.04(sO.5H),5.08
5.03(in,2.5H),4.31-4.28(m0.5H),4.15-4.05(inIH),3.15-3.05(in,2H),2.29-1.79(in,3H), 
1.64-1.40(in,4H),0.75-0.71(mIH),0.40-0.34(in,2H),0.13-0.07(in,2H).  

10 
Example 4:3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)
2-(hydroxyimino)-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

NH2 

HN HN 0 HN HN 0 

0 0 
F 3. 0 

HNJ NH2OH.HCIK2003  \ HNJ 
EtOH,70oQ 

CI CI 

ExampleI Example4 

To a stirred solution of 3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3
15 cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide(ExampieI 0.1 

0.20mmol)inEtCH(10mL),wasaddedK 2 003 (55mg,0.4mmol)andhydroxylamine 
hydrochloride(28mg,0.4mmol)atrt.Theresultingreactionmixturewasstirredat70 0 Qfor 
3h.AftercompletionofthereactionasmonitoredbyUPLC-MSthereactionmixturewas 
filteredandrinsedwithEtOH(5mL).Thefiltratewasconcentratedinvacuoandpurifiedby 

20 massdirectedpreparativeHPLC(MethodF)toyieldthetitlecompoundExample4,3-((S)-2
((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2-(hydroxyimino)-4
((S)-2-oxopyrrolidin-3-yl)butanamideasamixtureofisomers(off-whitesolid10mg,0.019 
mmol).  
LCMS(MethodC):m/z508.0(M+H),at2.04mm.  

25 'HNMR:(400MHzDM50-cM)511.98(sIH),8.51-8.50(inIH),8.02-8.00(inIH),7.70
7.68(inIH),7.59-7.56(in,2H),7.54-7.31(in,4H),6.88(dJ=16.0HzIH),5.47-5.45(in, 
IH),4.42-4.39(inIH),3.15-3.08(in,2H),2.26-2.23(in,3H),1.55-1.51(in,4H),0.79-0.74 

________________ N-(tert-butyl)-3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3
cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

-0 NC 

0 0 

0 AcOH 0 LiOH.H20 DMP 0 
F UU UU F UU 

DOMRT NH) 1,4-Dioxane NH] DCMRT F 
NHS MeOHH2 0,RT 

Step-i / Step-2 / Step-3 

CI CI CI 
Example 

ExampleI! Step5product 

Step I:Toastirredsolutionof(E)-3-(4-chloro-2-fluorophenyl)-N-((23)-3-cyclopropyl-1-oxo-1
((1-oxo-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)amino)propan-2-yl)acrylamide (Example I, 

35 step5product,430mg,0.955mmol)inDOM(5mL)at0NDwasaddedAcOH(0.060mL, 
1.051mmol)followedbytert-butylisocyanide(0.12mL,1.051mmol).Theresultingreaction 
mixturewasstirredatrtfor16h.AftercompletionofthereactionasmonitoredbyTLCthe 
reaction mass was concentrated in vacuo. Purification by gradientflash column 
chromatography(Biotage-Isolera)usinga25gsilicaSNAPcartridge(230-400mesh),eluting 

40 with 0-5% MeOH in DOM yielded 1-(tert-butylamino)-3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-I-oxo-4-((S)-2-oxopyrrolidin-3
yl)butan-2-ylacetateasanoff-whitesolid(300mg,0.50mmol).  
LCMS(MethodC):m/z593.2(M+H),at2.34mm.  

(inIH),0.39-0.35(in,2H),0.12-0.10(in,2H).
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'HNMR:(400MHzDMSO-d 6 )58.43-8.37(inIH),8.01-7.84(inIH),7.69-7.66(inIH), 
7.57-7.46(in,3H),7.42-7.36(in,2H),6.91-6.87(inIH),4.92-4.76(inIH),4.48-4.47(inIH), 
4.35-4.21(inIH),3.12-3.05(in,2H),2.21-2.19(in,2H),2.18-2.11(inIH),2.10-2.06(in,3H), 
2.00-1.93(inIH),1.56-1.45(in,3H),1.25-1.18(in,9H),0.85-0.65(inIH),0.41-0.37(in,2H), 

5 0.12-0.08(in,2H).  

Step 2: To a stirred solution of 1-(tert-butylamino)-3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-I-oxo-4-((S)-2-oxopyrrolidin-3
yI)butan-2-yIacetate(300mg,0.629mmol)in1,4-Dioxane(3mL),MeOH(1mL)andH 2 0(2 

10 mL)wasaddedLiOH.H2 0(52.2mgI.25mmol).Theresultingreactionmixturewasstirredat 
rtfor16h.AftercompletionofthereactionasmonitoredbyTLCthereactionmasswas 
partitionedbetweenEtOAc(25mL)andH 2 0(25mL).Theorganiclayerwasseparateddried 
overanhydrousNa2 SO4 andconcentratedinvacuo.Purificationbygradientflashcolumn 
chromatography(Biotage-Isolera)usinga25gsilicaSNAPcartridge(230-400mesh),eluting 

15 with 0-5% MeGH in DOM yielded N-(tert-butyl)-3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2-hydroxy-4-((S)-2-oxopyrrolidin-3
yl)butanamideasanoff-whitesolid(200mg,0.36mmol).  
LCMS(MethodA):mlz551.2(M+H),at2.07mm.  
'HNMR:(400MHzDM50-cl 6 )58.45-8.43(inIH),7.73-7.67(inIH),7.56-7.37(in,5H), 

20 7.02(sIH),6.98-6.86(inIH),5.77-5.74(inIH),4.46-4.45(inIH),4.19-4.01(inIH),3.77
3.75(inIH),3.29-3.05(in,2H),2.34-2.13(in,2H),2.05-1.95(inIH),1.63-1.53(in,2H), 
1.49-1.39(inIH),1.48-1.45(inIOH),0.79-0.69(inIH),0.46-0.29(in,2H),0.15 0.10(in, 
2H).  

25 Step 3: To a stirred solution of N-(tert-butyl)-3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2-hydroxy-4-((S)-2-oxopyrrolidin-3
yl)butanamide(200mg,0.36inmol)inDOM(10mL)andDMSO(3mL)wasaddedDess
Martinperiodinane(230mg,0.54mmol)portionwiseatrt.Theresultingreactionmixturewas 
stirredatrtforIh.AfterthecompletionofthereactionasmonitoredbyTLC,10%aqueous 

30 NaHCO3 solution(50mL)wasaddedandthemixtureextractedwithDOM(2x50mL).The 
combinedorganiclayersweredriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.  
Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga25gsilica 
SNAPcartridge(230-400mesh),elutingwith0-6%MeGHinDOMyieldedN-(tert-butyl)-3

35 2-oxopyrrolidin-3-yl)butanamideasanoff-whitesolid(Example5,80mg,0.15mmol).  
LCMS(MethodC):mlz547.1(M-H),at2.19-2.62mm.  
'HNMR:(400MHzDM50-cl 6 )58.58-8.56(inIH),8.42-8.40(inIH),7.92(sIH),7.70-7.66 
(in,2H),7.56-7.53(inIH),7.46-7.42(inIH),7.39-7.36(inIH),6.91-6.87(inIH),5.01

5.10(inIH),4.54-4.52(inIH),3.18-3.12(in,2H),2.35-2.49(inIH),2.37-2.34(inIH), 
40 2.08-1.92(inIH),1.72-1.61(inIH),1.61-1.50(in,3H),1.39-1.20(in,9H),0.85-0.70(inIH), 

0.42-0.37(in,2H),0.14-0.09(in,2H).  

Example 6:3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)
4-cyclopropyl-2-oxobutanamide 

((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2-oxo-4-((S)-
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CIHH2N 0 -0 
HN OH HN HN U HN HN U HN HN 

me me T3PDIPEA 
me NaBH4  me o _________ o DMPDMSO o 

p. p.  

DOMRT THFMeOHRT THFRT 
StepI StepS 

Step2 \ F 
CI CI CI CI 

ExampleI, 
Step2Product 

NH2 
__N 

0 0 
AcetoneCyanohydrin ___________ o 30 % H202, K2C03  0 DMP 0 

Et3NDCMRT DM30,RT THFDMSORT 

Step4 / F Step5 \/F Step6 / F Example6 

CI CI CI 

Steps 1-6: The title compound, Example 6, 3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-4-cyclopropyl-2-oxobutanamide (25 
mg, 0.05 mmol, white solid) was prepared from (SE)-2-(3-(4-chloro-2

5 fluorophenyl)acrylamido)-3-cyclopropylpropanoicacid(ExampleI, Step2product,2.0g,6.41 
mmol)andmethyl(S)-2-amino-3-cyclopropylpropanoatehydrochloride(GASNo.206438-31
5,1.38g,7.69mmol)oversteps1-6usingtheproceduresdetailedforExampleI.Step3used 
THF/DMSO(2:1,15mL)assolvent.  
LCMS(MethodC):mlz450.1(M+H),at1.79-2.06mm.  

10 'HNMR:(400MHzDM50-cl 6 )58.50-8.39(in,2H),8.01(dJ=4.8HzIH),7.74-7.66(in,2H), 
7.56-7.53(inIH),7.48-7.43(inIH),7.39-7.36(inIH),6.94-6.88(inIH),5.15-5.10(inIH), 
4.66-4.58(inIH),1.67-1.47(in,4H),0.84-0.74(in,2H),0.42-0.35(in,4H),0.13-0.02(in,4H).  

Example 7:3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)
15 4-cyclopentyl-2-oxobutanamide 

-0 HN HN HN HN U HN HN 
C C 

Eme 
me 

T3P, DIPEA NaBH4, MeOH a DMP 0 
p. p. p.  

DCMPT THFPT DMSOTHFPT ~ 

/ 
CI ExampleI, CI CI CI 

Step2Product 

N 
HN HN 0 0 

AcetoneCyanohydrin 30%H2 02,K2 C03  o DMP 
p.- p.- p.

Et3NDCMPT DM50,PT DMSOTHFPT 

Step4 / Step5 Step6 

CI CI CI Example7 

Steps 1-6: The title compound, Example 7, 3-((S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-4-cyclopentyl-2-oxobutanamide (10 

20 mg, 0.02 mmol, off-white solid) was prepared from (SE)-2-(3-(4-chloro-2
fluorophenyl)acrylamido)-3-cyclopropylpropanoicacid(ExampleI, Step2productI.0g,3.21 
mmol)andmethyl(S)-2-amino-3-cyclopentylpropanoatehydrochloride(GASNo.II91996-99
2,0.79g,3.85mmol)oversteps1-6usingtheproceduresdetailedforExampleI.Step3used 

THF/DMSO (101 22mL)assolvent.  

25 LCMS(MethodC):m/z478.1(M+H),at2.00-2.28mm.  
'HNMR:(400MHzDM50-cl 6 )58.48-8.34(in,2H),8.02(sIH),7.76(sIH),7.70-7.65(in, 
IH),7.56-7.53(inIH),7.45(dJ=16.0HzIH),7.39-7.36(inIH),6.93-6.88(inIH),5.05
5.05(inIH),4.60-4.51(inIH),1.90-1.44(inIIH),1.15-1.09(in,2H),0.87-0.76(inIH), 
0.42-0.36(in,2H),0.12-0.07(in,2H).  

StepI Step2 / Step3 \/
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Example 8: 3-((S)-3-cyclopropyl-2-(3-phenylpropanamido)propanamido)-2-oxo-4-((S)-2
oxopyrrolIdIn-3-yI)butanamide 

0 
NH2HOI 

.. *1 . 0 

0 9 
9e a T3P, DIPEA LiOH.H20 HATU, Et3N NaBH4 0~y'1>~THFMeOHRT 

U 

DOMRT THFMeOHH20,RT DOMRT 'I 

Stepi \ HNJ HN-J Step2 Step3 / Step4 \ 

-0 
_N 0 

DMP 0 AcetoneCyanohydrin 30%Aq. H202, K2003  0 DMP 0 
0 3. 0 3. 0 0 

DOMRT HNJ Et3NDCMRT 0 DMSORT 0 THFDM50,RT HNJ 
Step5 / Step6 StepI HNJ Step8 

/ Example 5 
Step I:Toastirredsolutionofmethyl(S)-2-amino-3-cyclopropylpropanoatehydrochloride 
(GASNo.206438-31-5,2.38g,13.20mmol)and3-phenylpropanoicacid(2.01g,13.20mmol) 
inDOM(30mL)wasaddedDIPEA(11.57mL,66.00mmol)followedbyT3P(50%inEtOAc, 
12.68mL,19.90mmol).Theresultingreactionmixturewasstirredatrtfor16h.After 

10 completionofthereactionasmonitoredbyTLCthereactionmixturewaspartitionedbetween 
DOM(100mL)and10%aqueousNaHCO 3 solution(100mL).Theorganiclayerwas 
separateddriedoveranhydrousNa2 SO4 andconcentratedinvacuo.Purificationbygradient 
flashcolumnchromatography(Biotage-Isolera)usinga100gsilicaSNAPcartridge(230-400 
mesh),elutingwith0-10%EtOAcinpetroleum-etheryieldedmethyl(S)-3-cyclopropyl-2-(3

15 phenylpropanamido)propanoateasanoff-whitesolid(2.12g,7.69mmol).LCMS(MethodC): 
mlz276.1(M+H),at2.04 U 

'HNMR:(400MHzDM50-cl 6 )58.27(sIH),7.26-7.21(in,5H),4.30-4.28(inIH),3.61(s, 
3H),2.81-2.80(in,2H),2.43-2.25(in,2H),1.59-1.44(in,2H),0.78-0.56(inIH),0.37-0.35 
(in,2H),0.07-0.01(in,2H).  

20 
Stepj:Toastirredsolutionofmethyl(S)-3-cyclopropyl-2-(3-phenylpropanamido)propanoate 
(2.12g,7.69mmol)in1,4-Dioxane(10mL),MeGH(5mL)andH 2 0(5mL)atrtwasadded 

completionofthereactionasmonitoredbyTLCthereactionmixturewasconcentratedin 
25 vacuo.TheresidueobtainedwasdissolvedinH2 0(100mL),acidifiedwith1.5NHOlto 

approximatelypH5andextractedwith20%MeOHinDOM(150mL).Theorganiclayerwas 
separateddriedoveranhydrousNa2SO4 andconcentratedinvacuotoyield(S)-3-cyclopropyl
2-(3-phenylpropanamido)propanoicacidasanoff-whitesolid(1.90g,7.23mmol)thatwas 
usedwithoutfurtherpurification.  

30 LCMS(MethodH):mlz262.3(M+H),atI.50mm.  
'HNMR:(400MHzDM50-cl 6 )512.50(sIH),8.13(dJ=8.0HzIH),7.28-7.17(in,5H), 
4.25-4.24(inIH),2.84-2.70(in,2H),2.56-2.31(in,2H),1.56-1.46(in,2H),0.81-0.65(inIH), 
0.52-0.35(in,2H),0.15-0.09(in,2H).  

35 Step 3:Toastirredsolutionof(S)-3-cyclopropyl-2-(3-phenylpropanamido)propanoicacid 
(1. 90 g 7.20 mmol) and methyl (S)-2-amino-3-((S)-2-oxopyrrolidin-3-yl)propanoate 
hydrochloride(Intermediate1,1.35g,7.20mmol)inDOM(10mL)wasaddedEt 3 N(4.05mL, 
29.1mmol)followedbyHATU(4.14g,10.9mmol).Theresultingreactionmixturewasstirred 
atrtfor16h.AfterthecompletionofthereactionasmonitoredbyTLCthereactionmixture 

40 waspartitionedbetweenDOM(100mL)and10%aqueousNaHCO 3 solution(100mL).The 
organiclayerwasseparatedwashedwithsaturatedbrine(100mL),driedoveranhydrous 
Na2 SO4 andconcentratedinvacuo.Purificationbygradientflashcolumnchromatography 
(Biotage-Isolera)usinga25gsilicaSNAPcartridge(230-400mesh),elutingwith0-2%MeCH 

LiOH.H2 0(0.368g,15.3mmol).Theresultingreactionmixturewasstirredatrtfor2h.After
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inDOMyieldedmethyl(S)-2-((S)-3-cyclopropyl-2-(3-phenylpropanamido)propanamido)-3
((S)-2-oxopyrrolidin-3-yl)propanoateasanoff-whitesolid(1.24g,2.88mmol).  
LCMS(MethodA):mlz430.3(M+H),atI.83mm.  
'HNMR:(400MHzDMSO-d 6)58.47-8.45(inIH),8.01-7.98(inIH),7.65(sIH),7.25-7.21 

5 (in,5H),4.50-4.23(in,2H),4.12-3.95(inIH),3.45-3.75(in,3H),3.25-3.01(in,2H),2.80
2.78(in,2H),2.09-1.91(in,2H),1.60-1.41(in,4H),1.18(tJ=9.2Hz,2H),0.75-0.58(inIH), 
0.42-0.15(in,2H),0.13-0.09(in,2H).  

Steps 4-8: The title compound Example 8 3-((S)-3-cyclopropyl-2-(3
10 phenylpropanamido)propanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide (off-white 

solid,20mg,0.045mmol)waspreparedfromStep3product(1.24g,2.80mmol)oversteps 
4-8usingtheproceduresdetailedforExampleI. Example8wasisolatedafterpurificationby 
preparativeHPLCusingMethodB.  
LCMS(MethodC):m/z443.1(M+H),at1.69-1.84mm.  

15 'HNMR:(400MHzDM50-cM)58.58-8.46(inIH),8.00-7.97(in,2H),7.76(sIH),7.68(s, 
IH),7.27-7.14(in,5H),5.11-5.01(inIH),4.44-4.25(inIH),3.18-3.11(in,2H),2.81(tJ=8.0 
Hz,2H),2.47-2.46(in,2H),2.18-2.17(in,2H),1.91-1.85(inIH),1.65-1.41(in,4H),0.65
0.58(inIH),0.37-0.32(in,2H),0.10-0.02(in,2H).  

20 Example 9: 
_________________ (2S)-N-(1-Cyano-2-((S)-2-oxopyrrolidin-3-yl)ethyl)-2-((E)-3-(2,4
dichlorophenyl)acrylamido)-4,4-dimethylpentanamide 

0 

0 HN HNH2HCI 
V~ a> 

OH 0 
0 0 9 

ci o 13 PDIPEA HN LiOHH2O HN DIPEA a NaBH4 

N DOM CI 00 MeOHIHFH2 0 CI 0OH DOM 3. CI MeOHIHF 3.  

CI I- StepI N Step2 N StepS HN Step4 

- CI - / 

CI 

/OH 
H N 

-0 N N 
a ReagentHN 0 

DMP 0 NH2OH.HCIK2C03  Burgess 0 
CI 0yec, ci ci 0 NH 

HNJ Step5 HNJ stepa HNJ Step7 0 

CI CI CI Example9 

StepI:Toastirredsolutionof(E)-3-(2,4-dichlorophenyl)acrylicacid(2.50gII.5mmol)and 
methyl(S)-2-amino-4,4-dimethylpentanoatehydrochloride(2.70g,13.8mmol)inDOM(40 25 mL),wasaddedDIPEA(6.00mL,34.6mmol)followedbytheadditionofT3P(50%solution 
inEtOAc,10.0mL,17.3mmol).Thereactionmixturewasstirredatrtfor16hthenpartitioned 
betweenEtOAc(300mL)andH 2 0(200mL).Thephaseswereseparatedtheorganiclayer 
waswashedwith10%aqueousNaHCO 3 solution(200mL)andbrine(200mL),driedover 

a 

anhydrousNa2 SO4 andconcentratedinvacuo.Purificationbygradientflashcolumn 
30 chromatography(Biotage-Isolera)usinga50gsilicaSNAPcartridge(230-400mesh),eluting 

with 0-8% EtOAc in Pet-ether gradient to afford methyl (SE)-2-(3-(2,4
dichlorophenyl)acrylamido)-4,4-dimethylpentanoateasawhitesolid(3.37g,9.40mmol).  
LCMS(MethodC):m/z357.8(M+H),at2.69mm.  
'HNMR:(300MHzDM50-cl 6 )58.66(dJ=8.0HzIH),7.75-7.66(in,3H),7.53-7.50(inIH), 

35 6.76(dJ=16.0HzIH),4.50-4.45(inIH),3.65(s,3H),1.76-1.57(in,2H),0.92-0.90(in,9H).  

Step2:LiOH.H2 0(0.59g,14.1mmol)wasaddedtoasolutionofmethyl(SE)-2-(3-(2,4
dichlorophenyl)acrylamido)-4,4-dimethylpentanoate(3.37g,9.40mmol)inTHF(40mL), 
MeOH(5mL)andH 2 0(10mL)andthemixturestirredatrtforIh.Afterconcentrationin 

40 vacuotheresidueobtainedwasdissolvedinH2 0(100mL),acidifiedtoapproximatelypH5 
using1.5NHOlandextractedwith20%MeOHinDOM(150mL).Theorganicphasewas 
separateddriedoveranhydrousNa2 SO4 andconcentratedinvacuotoyield(SE)-2-(3-(2,4
dichlorophenyl)acrylamido)-4,4-dimethylpentanoicacidasawhitesolid(3.10g,9.00mmol).  

/
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LCMS(MethodC):mlz344.0(M+H),at2.33mm.  
'HNMR:(400MHzDMSO-d 6 )512.90(sIH),8.48(dJ=8.4HzIH),7.74-7.72(in,2H), 
7.66(dJ=15.6HzIH),7.52-7.50(inIH),6.79(dJ=15.6HzIH),4.39-4.35(inIH),1.74
I.70(inIH),I.59-1.53(inIH),0.91(s,9H).  

5 
Step 3: To a stirred solution of (SE)-2-(3-(2,4-dichlorophenyl)acrylamido)-4,4
dimethylpentanoicacid(3.10g,9.00mmcl)andmethyl(S)-2-amino-3-((S)-2-oxopyrrolidin-3
yI)propanoatehydrochloride(Intermediate1,3.00g,13.5mmol)inDOM(30mL)wasadded 
DIPEA(4.70mL,27.2mmol)followedbyTSP(50%solutioninEtOAc,8.00mL13.5mmol) 

10 atXC.Afterstirringatrtfor16hthereactionmixturewaspartitionedbetweenEtOAc(150 
mL)andH2 0(150mL).andtheorganiclayerwaswashedwith10%aqueousNaHCO 3 (100 
mL)andsaturatedbrinesolution(50mL),driedoveranhydrousNa 2 SO4 andconcentratedin 
vacuo.Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga25g 
silicaSNAPcartridge(230-400mesh),elutingwith0-5%MeOHinDOMyieldedmethyl(S)-2

15 ((S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethylpentanamido)-3-((S)-2
oxopyrrolidin-3-yl)propanoateasapaleyellowsolid(1.50g,2.92mmol).  
LCMS(MethodC):m/z511.7(M+H),at2.15mm.  

Step4:Toastirredsolutionofmethyl(S)-2-((S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4
20 dimethylpentanamido)-3-((S)-2-oxopyrrolidin-3-yl)propanoate(1.50g,2.92mmol)inTHF(20 

mL)wasaddedMeOH(2mL)followedbyNaBH 4 (166mg,4.39mmol)portionwiseatCt.  
Afterstirringatrtfor2hthereactionmixturewasquenchedwithbrinesolution(50mL)and 
extractedwithEtOAc(100mL).TheorganicphasewasdriedoveranhydrousNa 2 SO4 and 
concentratedunderreducedpressuretoobtain(S)-2-((E)-3-(2,4-dichlorophenyl)acrylamdo)

25 N-((S)-I-hydroxy-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)-4,4-dimethylpentanamideasanoff
whitesolid(1.2g,2.47mmol).  
LCMS(MethodC):m/z484.1(M+H),at1.68mm.  

Step5:Dess-Martinperiodinane(1.57g,3.71mmol)wasaddedtoasolutionof(S)-2-((E)-3
30 (2,4-dichlorophenyl)acrylamido)-N-((S)-I-hydroxy-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)

4,4-dimethylpentanamide(1.20g,2.47mmol)inDOM(15mL)addedatCt.Afterstirringat 
rtforIh10%aqueousNaHCO 3 solution(50mL)andEtOAc(200mL)wereaddedandthe 
phaseswereseparated.TheorganicphasewasdriedoveranhydrousNa 2 SO4 and 

35 usinga25gsilicaSNAPcartridge(230-400mesh),elutingwith0-3%MeOHinDOMyielded 
(2S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethyl-N-(1-oxo-3-((S)-2-oxopyrrolidin-3
yl)propan-2-yl)pentanamideasanoff-whitesolid(0.75gI.55mmol).  
LCMS(MethodE):m/z482.2(M+H),at1.90-2.10mm.  
'HNMR:(400MHzDM50-cl 6 )59.41-9.38(inIH),8.65(dJ=7.2HzIH),8.51(dJ=8.4Hz, 

40 IH),7.79-7.63(in,3H),7.53-7.50(in,2H),6.83-6.78(inIH),4.51-4.50(inIH),4.48-4.30 
(inIH),3.21-3.09(in,2H),2.50-2.41(inIH),2.34-2.26(inIH),2.13-2.12(in,3H),1.72

1.49(in,2H),0.93-0.91(in,9H).  

Step6:NH2 OH.HCI(57mg,0.82mmol)andK 2 003 (171mg,1.24mmol)wereaddedtoa 
45 solution of (2S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethyl-N-(1-oxo-3-((S)-2

oxopyrrolidin-3-yl)propan-2-yl)pentanamide(0.20g,0.41mmol)inEtCH(10mL).Afterstirring 
at70CCfor16hthenreactionmixturewascooledtortandpartitionedbetweenEtOAc(10 
mL)andH2 0(10mL).TheorganicphasewasdriedoveranhydrousNa 2 SO4 ,concentratedin 
vacuoandpurifiedbygradientflashcolumnchromatography(Biotage-Isolera)usinga25g 

50 silicaSNAPcartridge(230-400mesh),elutingwith0-5%MeCHinDOMtoyield(23)-2-((E)
3-(2,4-dichlorophenyl)acrylamido)-N-(1-(hydroxyimino)-3-((S)-2-oxopyrrolidin-3-yl)propan-2
yl)-4,4-dimethylpentanamideasanoff-whitesolid150mg,0.30mmol).  
LCMS(MethodE):m/z497.1(M+H),at2.09mm.  

concentratedinvacuo.Purificationbygradientflashcolumnchromatography(Biotage-lsolera)
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Step7:MethylN-(triethylammoniumsulfonyl)carbamate(0.071g,0.30mmol)wasaddedtoa 
stirredsolutionof(2S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-N-(1-(hydroxyimino)-3-((S)-2
oxopyrrolidin-3-yl)propan-2-yl)-4,4-dimethylpentanamide(0.15g,0.30mmol)inPhMe(50mL) 
andtheresultingreactionmixturewasstirredat8O~Cfor16h.Afterpartitioningbetween 

5 EtOAc(50mL)andH 2 0(50mL)theorganicphasewasdriedoveranhydrousNa 2 SO4 ,and 
concentratedinvacuo.Theresultingcrudematerialwaspurifiedbygradientflashcolumn 
chromatography(Biotage-Isolera)usinga10gsilicaSNAPcartridge(230-400mesh),eluting 
with0-5%MeOHinDOMfollowedbymassdirectedpreparativeHPLC(MethodB).Pure 
fractionswereconcentratedinvacuothenpartitionedbetweenEtOAc(10mL)andH 2 0(10 

10 mL).TheorganicphasewasdriedoveranhydrousNa 2 SO4 ,concentratedinvacuoand 
lyophilisedtoyieldthetitlecompoundExample9,(2S)-N-(1-cyano-2-((S)-2-oxopyrrolidin-3
yl)ethyl)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethylpentanamideasanoff-white 
solid(10mg,0.02mmol).  
LCMS(MethodC):mlz479.1(M+H),at2.59mm.  

15 ChiralSFCanalysis(Method2):1.82&3.69mm (47.6%&49.1%).  
'HNMR:(400MHzDM50-cl 6 )58.99(dJ=8.0HzIH),8.55(dJ=8.4HzIH),7.73-7.65(in, 
4H),7.54-7.51(inIH),6.78(dJ=15.6HzIH),4.96-4.94(inIH),4.46-4.45(inIH),3.14
3.10(in,2H),2.15-2.09(in,2H),1.73-1.50(in,5H),0.93(s,9H).  

20 ____________ 

Example I0:(2S)-N-(4-(Cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)
2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethylpentanamide 

-0 NH NH 0 0 NH 0 

o AcOH a LiOH.H20 a DMP 
CI __ p. CI UU I.9 THF, MeOHp. CI 0 CI 0 'eli, 

NH DCMRT NH] H2 0,RT NH-J DCMRT NH] 
Step-i / Step-2 \/ Step-3 / 

CI CI CI CI 
Example10 

Example9,Step5product 

Step1:AcOH(0.1g,1.65mmol)followedbyisocyanocyclopropane(55mg,0.82inmol)were 
addedtoastirredsolutionof(2S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethyl-N-(1

25 oxo-3-((S)-2-oxopyrrolidin-3-yl)propan-2-yl)pentanamide(Exampie9,Step5product,0.40g, 
0.82mmol)inDOM(15mL).Afterstirringfor16hatrtthereactionmixturewasconcentrated 
invacuo.Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga25g 

(cyclopropylamino)-3-((S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4
30 dimethylpentanamido)-I-oxo-4-((S)-2-oxopyrrolidin-3-yl)butan-2-ylacetateasanoff-white 

solid(380mg,0.62mmol).  
LCMS(MethodC):m/z609.1(M+H),at1.91mm.  
'HNMR:(400MHzDM50-cM)58.40(dJ=8.4HzIH),8.08-8.03(in,2H),7.89(dJ=9.2Hz, 
IH),7.72-7.63(in,3H),7.57-7.50(inIH),6.81(dJ=16.0HzIH),5.76-5.66(inIH),4.76

35 4.74(inIH),4.74-4.68(inIH),3.27-3.12(in,2H),2.12-2.05(in,4H),2.00-1.92(in,3H), 
1.54-1.49(in,4H),0.92-0.89(in,9H),0.63-0.57(in,2H),0.44-0.42(in,2H).  

Step2:MeOH(3mL)andH 20(5mL),followedbyLiOH.H2 0(392mg,0.93mmol)wereadded 
toastirredsolutionofI-(cyclopropylamino)-3-((S)-2-((E)-3-(2,4-dichlorophenyl)acrylamdo)

40 4,4-dimethylpentanamido)-1-oxo-4-((S)-2-oxopyrrolidin-3-yl)butan-2-ylacetate(380mg,0.62 
mmol)inTHF(5mL)andthereactionmixturewasstirredatrtforIh.EtOAc(50mL)andH 2 0 
(50mL)wereaddedthephaseswereseparated driedoveranhydrousNa2 SO4 and 
concentrated in vacuoto yield (2S)-N-(4-(cyclopropylamino)-3-hydroxy-4-oxo-I-((S)-2
oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-4,4

45 dimethylpentanamideasanoff-whitesolid(350mg,0.61inmol).  
LCMS(MethodC):m/z567.1(M+H),at1.75mm.  
'HNMR:(400MHzDM50-c/ 6 )58.47-8.44(inIH),7.78-7.64(in,3H),7.58-7.50(in,2H), 
7.46-7.43(inIH),7.34-7.33(inIH),6.88-6.77(inIH),5.82-5.63(in,2H),4.06-4.03(inIH), 

silicaSNAPcartridge(230-400mesh),elutingwith0-5%MeGHinDOMyielded1-
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3.83-3.81(inIH),3.13-3.04(in,2H),2.68-2.67(inIH),2.12-2.05(in,2H),2.00-1.90(inIH), 
1.54-1.50(in,4H),0.92-0.83(in,9H),0.59-0.55(in,2H),0.48-0.46(in,2H).  

Step3:Dess-MartinPeriodinane(392mg,0.92mmol)wasaddedtoastirredsolutionof(23)
5 N-(4-(cyclopropylamino)-3-hydroxy-4-oxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3

(2,4-dichlorophenyl)acrylamido)-4,4-dimethylpentanamide(350mg,0.61mmol)inDOM(10 
mL)atCt.AfterstirringatrtforIh,10%aqueousNaHCO 3 solution(20mL)wasaddedand 
thereactionmixtureextractedwithEtOAc(2X50mL).Thecombinedorganiclayerswere 
driedoveranhydrousNa2 SO4 andconcentratedinvacuo.Afterpurificationbymassdirected 

10 preparativeHPLC(MethodB),purefractionswereconcentratedinvacuoandpartitioned 
betweenI0%aqueousNaHCO 3 solution(25mL)andEtOAc(50mL).Theorganicphasewas 
driedoveranhydrousNa2 SO4 andconcentratedinvacuotoyieldthetitlecompoundExample 
I0, (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3
(2,4-dichlorophenyl)acrylamido)-4,4-dimethylpentanamideasawhitesolid(145mg,0.25 

15 mmol).  
LCMS(MethodE):m/z565.2(M+H),at2.05-2.23mm.  
'HNMR:(400MHzDM50-cM)58.73-8.66(in,2H),8.41(dJ=8.4HzIH),7.72-7.64(in,3H), 
7.56-7.50(inIH),7.34-7.33(inIH),6.81(dJ=16.0HzIH),4.98-4.90(inIH),4.56-4.55 
(inIH),3.18-3.12(in,2H),2.91-2.86(inIH),2.74-2.73(m2H),2.53-2.50(in,2H),2.22

20 2.17(inIH),1.70-1.63(in,2H),0.92-0.83(in,9H),0.67-0.63(in,2H),0.59-0.57(in,2H).  

Example II: (23)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)
3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

0 

0 F HN HNH2 HOI 

0 
0 0 9UC 

T3PDIPEA HN LiOH.H20 HN T3PDIPEA o NaBH4  me 

OIHH2N DOM F 00 THEMeOH F 0OH DOM F HNJ eOHTHE OK 
F \ HNJ 

StepI Nb Step2 Nb Step3 Step4 

/ 
CI CI -V CI CI 

-0 

NC 0 0 0 

DMP 0 AcOH 0 LiOH.H20 o DMP o 

DCM F HNJ DCMRT F \ Oh H20,RT 

/ / Step7 / Step8 

CI CI CI CI / ExampleII 

25 
Steps 1-8: The title compound, Example II (2S)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3
yl)butan-2-yl)-4,4-dimethylpentanamidewaspreparedasawhitesolid(17ing,0.03inmol) 
usingproceduressimilartothosedetailedabove.  

30 LCMS(MethodA):m/z549.0(M+H),at1.87-2.04mm.  
'HNMR:(400MHzDM50-c/ 6 )58.73-8.62(inIH),8.46-8.40(inIH),7.75-7.65(in,2H), 
7.55-7.52(inIH),7.49-7.42(inIH),7.38-7.33(inIH),6.86-6.80(inIH),6.25-6.14(inIH), 
5.10-5.00(inIH),4.61-4.59(inIH),3.18-3.11(in,2H),2.74-2.67(inIH),2.18-2.15(in,2H), 
1.67-1.50(in,3H),0.97-0.91(in,2H),0.86-0.82(in,9H),0.66-0.51(in,4H).  

35 
Example I2:(2S)-N-(4-(cyclopropylainino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)
4,4-diinethyl-2-((S)-3-phenylbutanamido)pentanainide 

Step5 7 Step6 NH] THEMeOH F \ 0NH) DCMRT F \ 0NH)
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/ ExampleI2 

Steps 1-8:ThetitlecompoundExample12,(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2
oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((S)-3-phenylbutanamido)pentanamide was 
preparedasanoff-whitesolid(9.9mg,0.02mmol)usingproceduressimilartothosedetailed 

5 above.  
LCMS(MethodA):mlz513.3(M+H),at1.74-1.92mm.  
'HNMR:(400MHzDM50-cl 6 )58.73-8.71(inIH),8.48-8.46(inIH),8.03-8.01(inIH), 
7.72-7.69(inIH),7.29-7.15(in,5H),4.95-4.90(inIH),4.37-4.36(inIH),3.18-3.15(in,4H), 
2.68-2.67(inIH),2.40-2.36(in,2H),2.30-2.10(inIH),1.90-1.88(inIH),1.68-1.56(in,3H), 

10 1.46-1.40(inIH),1.17-1.14(in,3H),0.90-0.85(in,9H),0.66-0.57(in,4H).  

Example I3:(23)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)
4,4-dimethyl-2-((S)-3-phenylbutanamido)pentanamide 

0 

HN HNH2HCI 

(C) V C) ~ 
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0 0 

U *U THEMeOH, 0 DOMRT DOMRT 'U L)UMI-'(I U RT HNJ Step8 HNJ 
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/ ExampleI3 

15 Steps 1-8:ThetitlecompoundExample13,(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2
oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((R)-3-phenylbutanamido)pentanamide was 
preparedasanoff-whitesolid(10mg,0.02mmol)usingproceduressimilartothosedetailed 
above.  
LCMS(MethodA):mlz513.3(M+H),at1.78-1.96mm.  

20 'HNMR:(400MHzDM50-cl 6 )58.74-8.71(inIH),8.58-8.48(inIH),8.06-7.97(inIH), 
7.72-7.70(inIH),7.30-7.15(in,5H),5.05-5.01(inIH),4.31-4.29(inIH),3.20-3.20(inSH), 
2.74-2.73(inIH),2.39-2.34(in,2H),2.19-2.14(inIH),1.91-1.86(inIH),1.76-1.50(in,3H), 
I.36-1.32(in,2H),I.28-1.25(in,3H),0.89-0.80(in,9H),0.67-0.64(in,2H),0.59-0.58(in,2H).  

25 
Examples I4 and I5: (23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3
yl)butan-2-yl)-4,4-dimethyl-2-((S)-3-phenylpentanamido)pentanamide and (2S)-N-(4
(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((R)-3
phenylpentanamido)pentanamide 

30 

NC
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Step7 "/ ExampleI5 

StepI :Toastirredsolutionof3-phenylpentanoicacid(2.00gII.2mmol)andmethyl(S)-2
amino-4,4-dimethylpentanoatehydrochloride(3.29g,16.8mmol)inDOM(30mL)wasadded 

5 DIPEA(5.80mL,33.7mmol)followedbythedropwiseadditionofT3P(50%solutioninEtOAc, 
10.6mL,16.8mmol)at00 Q*Afterstirringatrtfor16hthereactionmixturewaspartitioned 

phasewaswashedwith10%aqueousNaHCO 3 solution(200mL)andBrinesolution(100 
mL).TheorganicphasewasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.  

10 Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga25gsilica 
SNAPcartridge(230-400mesh),elutingwith0-14%EtOAcinpetroleumetheryieldedmethyl 
(23)-4,4-dimethyl-2-(3-phenylpentanamido)pentanoateasanoff-whitesolidasamixtureof 
diastereomers.  

15 ThediastereomerswereseparatedbypreparativechiralSF0purificationusingthebelow 
method.Instrument:PIG100(PlCSolutionInc.);Column:ChiralcelOX-H(250*30)mm, U 

Mobilephase:C02 :0.5%IsopropylamineinMeCH(80:20);Flowrate:70g/miwBack 
U pressure:1uuDarWavelength:Z1U , Cycletime:4.5mm.  

ThepeakelutingfirstinthepurificationwasnamedasElutionIandthesecondelutingpeak 
20 wasnamedasElution2.Afterseparationtheelutionswereconcentratedinvacuotoyield 

StepI, ElutionIproduct(1.0g)andStepI, Elution2product(0.8g),whichwereusedinthe 
subsequentstepswithoutdeterminationofabsolutestereochemistry.  

Step1,Elution1: 
25 LCMS(MethodA):mlz320.4(M+H),at2.41mm.  

betweenEtOAc(200mL)andH 2 0(200mL)andthephaseswereseparated.Theorganic
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'HNMR:(400MHzDMSO-d 6)58.19(dJ=7.6HzIH),7.30-7.26(in,2H),7.19-7.16(in,3H), 
4.28-4.23(inIH),3.53(s,3H),2.93(dJ=4.8HzIH),2.47-2.41(inIH),2.36-2.31(inIH), 
1.64-1.48(in,4H),0.87-0.84(in,9H),0.75-0.66(in,3H).  

5 Step1,Elution2: 
LCMS(MethodA):mlz320.3(M+H),at2.36mm.  
'HNMR:(400MHzDM50-cl 6 )58.16(dJ=7.6HzIH),7.28-7.24(in,2H),7.18-7.14(in,3H), 
4.23-4.18(inIH),3.60(s,3H),2.93-2.90(inIH),2.42-2.34(in,2H),1.68-1.62(inIH),1.55
1.49(in,2H),1.45-1.39(inIH),0.75-0.73(in,9H),0.71-0.67(in,3H).  

10 
Steps2to8,Example14:Thetitlecompound,(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)
2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl-2-((S)-3-phenylpentanamido)pentanamide or 
(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethyl
2-((R)-3-phenylpentanamido)pentanamidewaspreparedasanoff-whitesolid(35mg,0.07 

15 mmol)usingproceduressimilartothosedetailedabovefromStepI, ElutionIproduct(1.4 
g).  
LCMS(MethodA):m/z527.4(M+H),atI.83-2.00mm.  
'HNMR:(400MHzDM50-cl 6 )58.71(dJ=4.8HzIH),8.42(dJ=6.8HzIH),7.98(dJ=8.4 
HzIH),7.71-7.69(inIH),7.28-7.24(in,2H),7.17-7.14(in,3H),4.94-4.89(inIH),4.34

20 4.30(inIH),3.25-3.09(in,2H),2.97-2.90(inIH),2.67-2.67(inIH),1.90-1.80(inIH), 
1.66-1.53(in,5H),1.49-1.37(in,2H),0.87(s,9H),0.71-0.60(in,7H),0.59-0.56(in,3H).  

Steps2to8,Example15:Thetitlecompound,(23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)
2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((S)-3-phenylpentanamido)pentanamide or 

25 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl
2-((R)-3-phenylpentanamido)pentanamidewaspreparedasanoff-whitesolid(30mg,0.06 
mmol)usingproceduressimilartothosedetailedabovefromStepI, Elution2product(1.0 
g).  
LCMS(MethodA):m/z527.4(M+H),at1.83-2.00mm.  

30 'HNMR:(400MHzDM50-cl 6 )58.73-8.70(inIH),8.50-8.45(inIH),8.00-7.90(inIH), 
7.70(dJ=5.6HzIH),7.29-7.23(in,2H),7.17-7.13(in,3H),4.95-4.82(inIH),4.25-4.13(in, 
IH),4.08-3.94(inIH),3.22-3.04(in,2H),2.89-2.87(inIH),2.45-2.29(in,2H),2.18-2.05 
(in,2H),1.89-1.77(inIH),1.68-1.53(in,3H),1.50-1.39(in,2H),1.33-1.20(inIH),0.89

0.84(in,3H),0.70-0.66(inIIH),0.53-0.53(in,2H).  

Examples I6 and I7: (23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3
yl)butan-2-yl)-4,4-dimethyl-2-((S)-4,4,4-trifluoro-3-phenylbutanamido)pentanamideand(23)
N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((R)
4,4,4-trifluoro-3-phenylbutanamido)pentanamide 

35
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StepS:Toastirredsolutionof4,4,4-trifluoro-3-phenylbutanoicacid(2.0g,9.16mmol)and 
methyl(S)-2-amino-4,4-dimethylpentanoatehydrochloride(2.18g,11.0mmol)inDOM(30 

5 mL)wasaddedDIPEA(6.30mL,33.7mmol)followedbytheadditionofT3P(50%solutionin 
EtOAc8.60mL,13.8mmol)at0 0 Q*Afterstirringatrtfor16hthereactionmixturewas 

organicphasewaswashedwithI0%aqueousNaHCO 3solution(200mL)andBrinesolution 
(100mL).TheorganicphasewasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.  

10 Purificationbygradientflashcolumnchromatography(Biotage-Isolera)usinga25gsilica 
SNAPcartridge(230-400mesh),elutingwith0-14%EtOAcinpetroleumetheryieldedmethyl 
(S)-4,4-dimethyl-2-(4,4,4-trifluoro-3-phenylbutanamido)pentanoateasanoff-whitesolidasa 
mixtureofdiastereomers.  

15 ThediastereomerswereseparatedbypreparativechiralSF0purificationusingthebelow 
method.Instrument:PIG100(PlCSolutionInc.);Column:(RR)Whelk250*30mm, U 

Mobilephase:C02:MeOH(90:10);Flowrate:70g/miwBackpressure:100barWavelength: 
210nmCycletime:5.0mm.  
ThepeakelutingfirstinthepurificationwasnamedasElutionIandthesecondelutingpeak 

20 wasnamedasElution2.Afterseparationtheelutionswereconcentratedinvacuotoyield 
StepI, ElutionIproduct(1.0g)andStepI, Elution2product(0.8g),whichwereusedinthe 
subsequentstepswithoutdeterminationofabsolutestereochemistry.  

Steps2to8,Example16:Thetitlecompound,(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)
25 2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((S)-4,4,4-trifluoro-3

phenylbutanamido)pentanamide or (23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2

partitionedbetweenEtOAc(200mL)andH 2 0(200mL)andthephaseswereseparated.The



76 PC1/GB2021/053374 

~32wo20221129953 

oxopyrrolIdIn-3-yI)butan-2-yI)-4,4-dImethyl-2-((R)-4,4,4-trifiuoro-3
phenylbutanamido)pentanamidewaspreparedasanoff-whitesolid(5mg,0.01mmol)using 
proceduressimilartothosedetailedabovefromStepI, ElutionIproduct(1.0g).  
LCMS(MethodA):mlz567.3(M+H),atI.88-2.07mm.  

5 'HNMR:(400MHzDM50-cl 8 )58.71-8.70(inIH),8.55(dJ=6.8HzIH),8.17(dJ=8.4Hz, 
IH),7.72(dJ=5.6HzIH),7.34-7.31(in,5H),4.98-4.97(inIH),4.18-4.16(inIH),4.02
4.01(in,2H),3.19-3.12(in,3H),2.95-2.89(in,2H),2.78-2.74(in,2H),2.18-2.17(in,2H), 
1.89-1.87(inIH),1.63-1.57(in,3H),1.48-1.44(inIH),1.19-1.17(inIH),0.63-0.59(in,9H).  

10 Steps2to8,Example17:Thetitlecompound,(23)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)
2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((S)-4,4,4-trifluoro-3
phenylbutanamido)pentanamide or (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2
oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl-2-((R)-4,4,4-trifluoro-3
phenylbutanamido)pentanamidewaspreparedasanoff-whitesolid(40mg,0.07mmol)using 

15 proceduressimilartothosedetailedabovefromStepI, Elution2product(0.8g).  
LCMS(MethodA):m/z567.3(M+H),at1.86-2.05mm.  
'HNMR:(400MHzDM50-cl 6 )58.71(dJ=4.4HzIH),8.47(dJ=7.2HzIH),8.24-8.18(in, 
IH),7.74-7.69(inIH),7.34-7.31(in,5H),4.89-4.85(inIH),4.32-4.31(inIH),4.04-4.02 
(inIH),3.16-3.11(in,2H),2.85-2.67(in,3H),2.17-2.16(mIH),2.05-2.02(inIH),1.84

20 1.81(inIH),1.65-1.54(in,2H),1.40-1.24(inIH),1.22-1.19(inIH),0.71(s,7H),0.59-0.56 
(in,6H).  

ExamplesI8to33weresynthesizedusingproceduressimilartothosedetailedabove.  

25 BIOLOGICALACTIVITY 
ConstructdesignofSARS-CoV-2Mpro 

TheSARSCoV-2-Mpro(MainProtease/30-likeproteaseUniProtID:P0DTDI)protein 
sequenceuptoandincludingitsautocleavageboundariesaswellastheprecedingN
terminal5aminoacidresiduesincludingtheP1glutainineresiduewerecodonoptiinisedfor 

30 E.coilexpressionandclonedintopET26b(Merck#U5169862-3)orpGEX6PI(Fisher 

featuredanativeviralN-terminalsequenceaswellasaC-terminalmodified30-protease 
cleavagesite(LEVLFQGK),withanalternativelysineresidueattheP2'positionfollowedby 
apolyhistidine(His-8)tag.  

35 Proteinexpressionandproteinpurification 

ChemicallycompetentBL2I(DE3)-RILE.coil(Agilent,#230240)cellsweretransformedwith 
therelevantcoronavirusMproconstructandgrownovernightat37 0 ConLBagarplates 
supplementedwiththeappropriateantibiotics.Allculturestepswereperformedat37 0 C 
unlessotherwisestated.AscrapingofcolonieswasgrowninI5mLofantibioticsupplemented 

40 LBmediaforaperiodofapproximately2hourstakingcarenottoexceedanopticaldensity 
(OD)densityof2.0asmeasuredinaspectrophotometerat600nin.Thispreculturewasused 
toinoculatea500mLexpressionculture:eitherLBmediaforIPTGinducedexpressionor 
autoinductionsuperbrothmedia(Forinediuin,#AIMSBO2I0).InLBmediaexpressionwas 
inducedatanODof0.7-1.0bytheadditionofIPTGtoafinalconcentrationof0.5mM.The 

45 culturewasthengrownat18 0Covernight.Inautoinductionexpressionthetemperaturewas 
droppedto180 ConceanODof0.7-1.0wasobservedthengrownovernight.Thecellswere 
harvestedbycentrifugationandfrozenuntiluse.  

Scientific,#10350355)vectorsusingBamHlandXholsites.Theexpressionconstructsthus
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Thawedcellswereresuspendedintoresuspensionbuffer:20mMTris-HOIpH8.0,150mM 
NaCIandDNaseI(Merck#4716728001)andlysedbysonication.Thelysatewasclarifiedby 
centrifugationat23,000rcffor15minsat4ND.Thesupernatantwasloadedonto5mLof 
NiNTAresin(Cytiva,#17-5248-02)ataflow-rateof0.5mL/min.Theresinwaswashedwith 

5 thesamebufferasabovecontaining20mMimidazole.Mproproteinwaselutedusingthe 
samebuffercontaining250mMimidazole.Thetargetproteinwasfurtherpurifiedusinga 
SuperdexS7516/60pg(GE,#GE28-9893-33)columninresuspensionbuffer.Proteinpurity 
wasassessedbySDS-PAGEandidentityconfirmedbymassspectrometry.Purifiedprotein 
wasconcentratedandfrozenuntillateruse.  

10 SARS-CoV-2Mproenzymeassay 

TheactivityofSARS-Cov-2MprowasdeterminedinaFluorescenceResonanceEnergy 
Transfer(FRET)-basedenzymaticassayusingFRETSubstrateDabcyVKTSAVLQSGFRKM
E(Edans)~Arn~de.Inbriet5pLoftestcompounds(concentrationsrangingfrom100pMto 
0.0017pM)waspreincubatedwith5pLof20nM(finalconcentration)Mproenzymefor30 

15 mm at30NDinanassaybuffercontaining20mMHEPES,120mMNaCI,0.4mMEDTAand 
4mMDTTand20%glycerol.Reactionwasinitiatedbyadditionof10pLof20pM(final 
concentration)ofFRETsubstrate(Dabcyl-KTSAVLQSGFRKM-E(Edans)-Amide). The 
reactionwasincubatedforIhandtheresultingfluorescentintensitywasmeasuredatEx=360 
nm/Em=490nmat30NDusingaSPARK2CMplatereader(Tecan).Boceprevirwasuseda 

20 referencestandardcompound.p1050andpKiweredeterminedusing4PLGraphPadPrism 
anddatawererepresentedasameann=2±SD.  

Table 2 

Example No. SARS-CoV-2 Mpro enzyme assay pKi 
1 7.9 
2 7.7 

4 6.0 
5 6.3 
6 5.3 
7 5.1 
8 7.3 
9 6.4 
10 8.2 
11 I 
12 7.8 
13 7.8 
14 8.1 
15 8.0 
16 7.7 
17 7.9 
18 7.9 
19 7.9 
20 7.0 

3 7.6
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21 8.1 
22 8.2 
23 7.9 
24 7.9 
25 8.0 
26 8.0 
27 8.1 
28 7.8 
29 7.8 
30 7.7 
31 7.6 
32 7.9 
33 7.6



20221129953 79 PCT/GB2021/053374 

CLAIMS 

AcompoundofFormula(1'): 

R9 0 Q 

N 
I 

0 NR3R2 z 
L 

A (1'); 

orasaltthereofwherein 

5 Aisselectedfrom: 

TI TI 
N 1 N 

T 5 IN 
S 4 

U T4 R R U 

I 
27 

T Nb 

U R5 U R6 U 

QisONoragroupofformula: 

I 
NRRia 

Y 0 

xIsa01-6saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto 
6fluorineatomsorXisjoinedwithR9 toforma03m6cycloalkylringwhichisoptionally 

10 substitutedwithIto3fluorineatomsorIto3ClmZalkylgroups; 

YisOorNORl6U 

TIU 8orNU 

T2U 7orNU 

T3U 6orNU 

15 T4U 5orNU 

T5U 4orNU 

zisa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6 
fluorineatomsorZis03m6cycloalkyloptionallysubstitutedwithIto6fluorineatoms, 

or7is-(CH2)~CONHR13or7is~(CH2)pCO2RlZU 

20 L5 , -0HR11-0HR12-or-O-0HR11
U 

U
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R1 andRI~areindependentlyHoraCi~saturatedhydrocarbongroupoptionally 

substitutedwithIto6fluorineatomsorR 1 andRI~arelinkedtogethertoforma3to 

6-memberedsaturatedringoptionallycontaininganadditionalheteroatom 

R2 andR3 areindependentlyHorCimsalkyloptionallysubstitutedwithIto6fluorine 

5 atomsU 

R4 R5 ,R6 ,R7 andR8areindependentlyHhaloON,002R14OR14,S02R14SONHR14 

0S02R1 4P0(R1 4)2 ,SF5orCizalkyloptionallysubstitutedwithIto6fluorineatoms 

R9. HorisjoinedwithXtoformaC~6cycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3CImSalkyl U 

groups, 
10 andR12areindependentlyH,-(CH2)mCO2R15or01m3alkyloptionallysubstituted 

withIto6fluorineatomsorR1 1 andR1 2 arejoinedtoformacyclopropylring; 

R1 3 ,R1 4 andR1 5 areindependentlyHorCImSalkyloptionallysubstitutedwithIto6 

fluorineatoms 

R1 6 isHorCImSalkyloptionallysubstitutedwithIto6fluorineatoms 

15 pandmareindependentlyO-& 

whereinwhenR1 andRI~arenotbothHLis: 

-CHR11-CHR12

whereVtR4 ,R5 ,R6 ,R7andR8 arenotallH 

or-0-OHR11-whereR3. notHorwheretwoormoreofR 4 ,R5 , R6,R7andR8 

20 arenotH.  

2. ThecompoundaccordingtoclaimIwhichisacompoundofFormula(Ic): 

x N 
N%3R '2 z 

N R 

R7 T1 L 
N 

R6 

(Ic); 

orasaltthereof.  

25 

3. ThecompoundaccordingtoclaimI, whichisacompoundofFormula(Ib): 

R9 0 0
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R9 0 Q 

x N 
80 '2 z 

N%3R R R 
L 

R6 

U (lb), 

orasaltthereofwherein 

QisONoragroupofformula: 

I 

NRRia 
Y 0 

U 

5 xisa01-6saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto 
6fluorineatomsorXisjoinedwithR 9toforma036cycloalkylringwhichisoptionally 

substitutedwithIto3fluorineatomsorIto3Cisalkylgroups; 

YisOorNOR1 6 

7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6 

10 fluorineatomsor7isCz..ecycloalkyloptionallysubstitutedwithIto6fluorineatoms, 

or7is-(CH2)~CONHR13or7is~(CH2)pCO2RlZ 

R1 andWaareindependentlyHora016saturatedhydrocarbongroupoptionally 

substitutedwithIto6fluorineatomsorR 1 andRI~arelinkedtogethertoforma3to 

15 6-memberedsaturatedringoptionallycontaininganadditionalheteroatom 

R2 andR3 areindependentlyHorCizalkyloptionallysubstitutedwithIto6fluorine 

atomsU 

R4 R5 R6 R7 andR8 areindependentlyH halo,002 R1 4 orCisalkyloptionally 

substitutedwithIto6fluorineatoms 

20 R9isHorisjoinedwithXtoformaC~6cycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3Ci..zalkyl U 

groups, 
R1 1andR12areindependentlyH,-(0H2)mCO2R15orCi-zalkyloptionallysubstituted 

withIto6fluorineatomsU 

R1 3 ,R1 4 andR1 5 areindependentlyHorCisalkyloptionallysubstitutedwithIto6 

25 fluorineatoms 

L'5 , -0HR11-0HR12-or-O-0HR11
U
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R1 6 isHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms 
0-3* 

pandmareindependently 7 

whereinwhenR1 andRI~arenotbothHLis: 

-CHR11-CHR12-7 

5 whereVtR4 ,R5 ,R6 ,R7andR8 arenotallH7 
or-0-OHR11-whereR3. notHorwheretwoormoreofR 4 ,R5 , R6,R7andR8 

arenotH.  

4. Thecompoundaccordingtoclaim1,whichisacompoundofFormula(1): 

NHR1 

Y 0 

x N 
2 z 

3R 
R80  N~R 

L 

10 (1); 
wherein 

orasaltthereof, 7 

xisa01-6saturatedorunsaturatedhydrocarbongroupoptionallysubstitutedwithIto 
6fluorineatomsorXisjoinedwithR 9toforma03m6cycloalkylringwhichisoptionally 

15 YisOorNOR1 6 

7isa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6 

fluorineatomsor7is03m6cycloalkyloptionallysubstitutedwithIto6fluorineatoms, 

orZis-(CH2)~C0NHR137 orZis 7 

L'5-0R110R12--0HR11-0HR12-or-0-0HR11-U 
7 7 

20 R1* Hora01m6saturatedhydrocarbongroupoptionallysubstitutedwithIto6fluorine 

atomsU7 

R2andR3areindependentlyHorCImSalkyloptionallysubstitutedwithIto6fluorine 

atomsU7 
R4 R5 R6 R7 andR8 areindependentlyH halo,002R14orClmZ alkyloptionally 

7 7 7 7 

25 substitutedwithIto6fluorineatoms 

R9. HorisjoinedwithXtoforma03m6cycloalkylringwhichisoptionallysubstituted 

withIto3fluorineatomsorIto3CImSalkyl U 

substitutedwithIto3fluorineatomsorIto3ClmZalkylgroups;
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R1 1andR12areindependentlyH,(0H2)mCO2R15orCimsalkyloptionallysubstituted 

withIto6fluorineatomsU 

R1 3 ,R1 4andR1 5 areindependentlyHorCimsalkyloptionallysubstitutedwithIto6 

fluorineatoms 

5 isHorCimsalkyloptionallysubstitutedwithIto6fluorineatoms 

pandmareindependentlyO~3 

whereinwhenR1isaCimesaturatedhydrocarbongroupoptionallysubstitutedwithIto 

6fluorineatomsLis: 

-CHR11-CHRl2~ 

10 -CR1 1 =CR'2 -whereVtR4 ,R5,R6 ,R7andR8arenotallH 

or-0-OHR11-whereR3. notHorwheretwoormoreofR 4 ,R5 , R6,R7andR8 

arenotH.  

5. ThecompoundaccordingtoclaimIwhichisacompoundofFormula U 

I 
NRWa 

0 

x N 
3R 

R8O NR z 
L 

P6  P4 

orasaltthereof.  

6. ThecompoundaccordingtoanyoneofclaimsIto5,whereinYis0.  

20 7. ThecompoundaccordingtoanyoneofclaimsIto3,whereinR 1 andRI~are 

independentlyHorselectedfromthegroupconsistingof: 

H-. U U 

U 

S U 

orwhereinRIandRI~arejoinedtoformaringsuchthatthegroupNWRI~is: 

N U 

15 P (Iai);
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8. Thecompoundaccordingtoclaim1,whichisacompoundofFormula(laii): 

R9 0 ON x N 
80 ~2 z 

N%3R 
R R 

L 

R6 

(1aii); 

orasaltthereof.  

5 

9. ThecompoundaccordingtoanyoneofclaimsIto8,whereinR 2 isH.  

10. ThecompoundaccordingtoanyoneofclaimsIto9,whereinXisselectedfromthe 

groupconsistingof: 

F 
F 

U U 

U 
U 

7 

F 
F 

U 

U 

U 
7 

7 
U 7 

9, 

tU 

U 
U 

7 7 U 

10 

IIU Thecompoundaccordingtoclaim 7 whichisacompoundofFormula(3bi),(3bii), 

(Sci)or(Scii): 
I Ia 

NRR 
0 0 0 ON 

N N 
N. H 0 NHH z 

R L R L 

4 

(3bi); (3bii); 

7
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I Ia 

NRR 

0 0 0 ON 

N N 
H z H z N. N.  H R8ON H 

R L R L 

R 5 R6  5 

(3d); R (Scil); 

andsaltsthereotwherein 

YisOorNOH 

zIsa5-or6-memberedheterocyclicringoptionallysubstitutedwithoxoorIto6 
5 fluorineatomsor7isC~6cycloalkyloptionallysubstitutedwithIto6fluorineatoms 

L'5-CH=CH-, -0H2-0H2-or-0-OH2-,U 

R1 andRI~areindependentlyHora014saturatedhydrocarbongroupoptionally 

substitutedwithIto6fluorineatomsorR 1 andRI~arelinkedtogethertoforma3to 

6-memberedsaturatedringoptionallycontaininganadditionalheteroatom 

10 , R5,R6,R7andR8areindependentlyHorhalo.  

12. ThecompoundaccordingtoanyoneofclaimsItoIIwherein7isselectedfromthe 

groupconsistingof: 

0 

U 0 NH2  N-NH 
U 

15 13. ThecompoundaccordingtoclaimI, whichisacompoundofFormula(4ai)or(4aii): 
I Ia NRR 

0 0 0 ON 

N N 
H H 

Ks 
R 0 R 0 

R L L 

4 R 
(4ai); (4aii); 

orasaltthereof.  

U U U
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14. ThecompoundaccordingtoanyoneofclaimsIto13whereinLis-0HR 1 1-0HR1 2 -.  

15. Thecompoundaccordingtoclaim1,whereinR 1 andRI~arebothHandLis 

0R1 1-0R1 2 -orwhereinR1 andRI~arenotbothHandLis-0R1 10R1 2 -whereR3 ,R4 

5 R5 R6 R7 andR8 arenotallH.  

16. ThecompoundaccordingtoclaimI, whereinRIandRI~arebothHandLis-0-OHR 1 1

orwhereinR1 andRI~arenotbothHandLis-0-0HR 1 1 -whereR3 isnotHorwhere 

twoormoreofR 4 ,R5 ,R6 ,R7 andR8 arenotH.  

10 

17. Thecompoundaccordingtoclaim1,whereinLis-OH=OH- -0H20H2-, -OH2

OH(0H20H4-, -0H2-OH(0H2002H)-, -00H2-, -0H2-OH(OHz)-, -0H2-OH(OFz)-, 

OOH(0H3)-or U 

15 18. Thecompoundaccordingtoanyoneofclaims1to17whereinR3. Hmethylor 

0H20F3.  

I9. ThecompoundaccordingtoclaimI, whichisacompoundofFormula(9b): 

HN 
0 0 

N 
0 NHH 

A

R8 x 

(9b); 

20 orasaltthereof.  

20. ThecompoundaccordingtoanyoneofclaimsIto19,whereinR 4 R5 ,R6 ,R7 ,andR8 

areindependentlyselectedfromHON,01,FOF2 H,00H3 ,00F3,OOF2 HS020H3 , 

0S020H3,PO(0H3)2 ,SF5and002H.  

0



87 PCi/GB2021/053374 
~32wo20221129953 

21. Thecompoundaccordingtoclaim20whereinR4. F isHRisCIandR7andR8 

areH.  

5 22. ThecompoundaccordingtoclaimIwhichisselectedfromthegroupconsistingof: 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3

cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

3-((S)-2-cinnamamido-3-cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3

yl)butanamide 

10 benzyl ((2S)-I-((4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)amino)-3

cyclopropyl-I-oxopropan-2-yl)carbamate; 

3-QjS)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-2

(hydroxyimino)-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

N-(tert-butyl)-3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3

15 cyclopropylpropanamido)-2-oxo-4-((S)-2-oxopyrrolidin-3-yl)butanamide 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-4

cyclopropyl-2-oxobutanamide 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-4

cyclopentyl-2-oxobutanamide* 

20 3-((S)-3-cyclopropyl-2-(3-phenylpropanamido)propanamido)-2-oxo-4-((S)-2
U oxopyrrolidin-3-yl)butanamide7 

(2S)-N-(I-cyano-2-((S)-2-oxopyrrolidin-3-yl)ethyl)-2-((E)-3-(2,4

dichlorophenyl)acrylamido)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)

25 3-(2,4-dichlorophenyl)acrylamido)-4,4-dimethyl 7 

(2S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4

dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4
U 

dimethyl-2-((S)-3-phenylbutanamido)pentanamide7 
30 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

U 

dimethyl-2-((R)-3-phenylbutanamido)pentanamide7 
(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

U dimethyl-2-((S)-3-phenylpentanamido)pentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

35 dimethyl-2-((R)-3-phenylpentanamido)pentanam 7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4
U dimethyl-2-((S)-4,474-trifluoro-3-phenylbutanamido)pentanamide7 

7
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(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4

dimethyl-2-((R)-4,4,4-trifluoro-3-phenylbutanamido)pentanamide 

(2S)-N-(4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3-(4-chloro-2

fluorophenyl)acrylamido)-4-methylpentanamide7 

5 3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-N

ethyl-2-oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde7 

3-((S)-3-cyclopropyl-2-((E)-3-(2,4-dichlorophenyl)acrylamido)propanamido)-2-oxo-4

((S)-2-oxopyrrolIdIn-3-yI)butanamIde*7 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclopropylpropanamido)-N
U 

10 cyclopropyl-2-oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde7 
(2S)-N-(4-amIno-3,4-dIoxo-I-((S)-2-oxopyrrolIdIn-3-yI)butan-2-yI)-2-((E)-3-(4-chloro-2
fluorophenyl)acrylamido)-4,4-dimethylpentanamide 

7 

(2S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-N-(4-(ethylamino)-3,4-dioxo-1

((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanarnIde7 

15 3-((S)-3-cyclopropyl-2-((E)-3-(2,4-dichlorophenyl)acrylamido)propanamido)-N-ethyl-2

oxo-4-((S)-2-oxopyrrolIdIn-3-yI)butanamIde7 

E),4

dIchlorophenyl)acrylamIdo)propanamIdo)-2-oxo-4-((S)-2-oxopyrrolIdIn-3

yI)butanamide7 

20 (2S)-2-((E)-3-(2,4-dichlorophenyl)acrylamido)-N-(4-(ethylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylPentanamide7 

(2S)-N-(4-amino-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3-(2,4

dIchlorophenyl)acrylamIdo)-4,4-dImethylPentanamide 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamIdo)-3-cyclopropylpropanamIdo)-N
U 

25 cyclopropyl-2-oxo-4-((S)-2-oxopyrrolIdIn-3-yl)butanamIde7 
benzyl((2S)-3-cyclopropyl-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin

U 3-yl)butan-2-yl)amino)-I-oxopropan-2-yl)carbamate7 

74

dIchlorophenyl)propanamIdo)propanamIdo)-2-oxo-4-((S)-2-oxopyrrolIdIn-3

30 7 

3-((S)-2-((E)-3-(4-chloro-2-fluorophenyl)acrylamido)-3-cyclobutylpropanamido)-N

cyclopropyl-2-oxo-4-((S)-2-oxopyrrolIdIn-3-yl)butanamIde7 

(3S)-N-((2S)-3-cyclopropyl-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin

3-yl)butan-2-yl)amIno)-I~7 

35 (3R)-N-((2S)-3-cyclopropyl-I-((4-(cyclopropylamIno)-3,4-dIoxo-I-((S)-2-oxopyrrolIdIn
U 3-yl)butan-2-yl)amino)-I-oxopropan-2-yl)-3-phenylpentanamide7 

7
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(2S)-N-(4-(azetidin-I-yI)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)-3

(2,4-dichlorophenyl)acrylamido)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)

3-(2,4-difIuorophenyl)acrylamido)-4,4-dimethylpentanamide 

5 (2S)-2-((E)-3-(4-chlorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((3)

2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(2-chloro-4-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4

dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((E)

10 3-(4-fluorophenyl)acrylamido)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(4-chloro-3-fluorophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4

dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(5-chloropyridin-2-yI)acrylamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I

((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide7 

15 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)

3-(5-fluoropyridin-2-yl)acrylamido)-4,4-dimethylpentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)

3-(4-(difluoromethyl)phenyl)acrylamido)-4,4-dimethylpentanamide7 

(IR,2R)-N-((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan

20 2-yl)amino)-4,4-dimethyl-1-oxopentan-2-yl)-2-phenylcyclopropane-1 7 

(1S,2S)-N-((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan

2-yl)amino)-4,4-dimethyl-I-oxopentan-2-yl)-2-phenylcyclopropane-I-carboxamide7 

3-(2,4-difluorophenyl)pentanamido)-4,4-dimethylpentanamide7 

25 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)

3-(2,4-difluorophenyl)pentanamido)-4,4-dimethylpentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((S)

3-(2,4-dichlorophenyl)pentanamido)-4,4-dimethylpentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)

30 3-(2,4-dichlorophenyl)pentanam 7 

(2S)-2-((S)-3-(4-chloro-2-fluorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl 7 

(2S)-2-((R)-3-(4-chloro-2-fluorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethyl 7 

35 (2S)-2-((S)-3-(4-chlorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I

((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide7 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((S)-
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(2S)-2-((R)-3-(4-chlorophenyl)pentanamido)-N-(4-(cyclopropylamino)-3,4-dioxo-I

((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)

3-(4-fIuorophenyl)pentanamIdo)-4,4-dimethylpentanamIde* 

5 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)

3-(4-fluorophenyl)pentanamIdo)-4,4-dimethylpentanamIde* 

(2S)-N-(4-(azetidin-I-yl)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((E)-3-(4

chloro-2-fluorophenyl)acrylamido)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

10 dimethyl-2-((R)-3-(2-(trifluoromethoxy)phenyl)pentanamido)pentanamideU 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dimethyl-2-((S)-3-(2-(trifluoromethoxy)phenyl)pentanamido)pentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)

3-(2-(difluoromethoxy)phenyl)pentanamido)-4,4-dimethylpentanamide 

15 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((S)

3-(2-(difluoromethoxy)phenyl)pentanamido)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(4-chloro-2-cyanophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(4-chloro-3-cyanophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4

20 dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

(2S)-2-((E)-3-(2-chloro-4-cyanophenyl)acrylamido)-N-(4-(cyclopropylamino)-3,4

dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

dimethyl-2-((R)-3-(3-(trifluoromethoxy)phenyl)butanamido)pentanamide 

25 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dImethyl-2-((S)-3-(3-(trifluoromethoxy)phenyl)butanamIda)pentanamIde 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)

3-(3-(difluoromethoxy)phenyl)butanamido)-4,4-dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((S)

30 3-(3-(difluoromethoxy)phenyl)butanamido)-4,4-dimethylpentanamide 

(2S)-2-((R)-3-(2-chloro-4-(methylsulfonyl)phenyl)pentanamido)-N-(4

(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dimethylpentanamide 

(2S)-2-((S)-3-(2-chloro-4-(methylsulfonyl)phenyl)pentanamido)-N-(4

35 (cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-
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3-chloro-4-((3R)-I-(((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

yI)butan-2-yI)amino)-4,4-dimethyl-I-oxopentan-2-yI)amino)-I-oxopentan-3-yI)phenyl 

methanesulfonateU 

3-chloro-4-((3S)-I-(((2S)-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

5 yI)butan-2-yI)amino)-4,4-dimethyl-I-oxopentan-2-yI)amino)-I-oxopentan-3-yI)phenyl 

methanesulfonate 

(2S)-2-((R)-3-(2-chloro-4-(dimethylphosphoryl)phenyl)pentanamido)-N-(4

(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4

dimethylpentanamide 

10 (2S)-2-((S)-3-(2-chloro-4-(dimethylphosphoryl)phenyl)pentanamido)-N-(4

(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4

dimethylpentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4

dimethyl-2-((E)-3-(4-(pentafluoro-16-sulfaneyl)phenyl)acrylamido)pentanamide 

15 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((R)
U 

3-(4-methoxyphenyl)pentanamido)-4,4-dimethylpentanamide 
(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)

3-(4-methoxyphenyl)pentanamido)-4,4-dimethylpentanamide 

(2S)-2-(3-(4-chloro-2-(trifluoromethoxy)phenyl)propanamido)-N-(4

20 (cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4

dirnethyipentanarnide 

(2S)-2-(3-(4-chloro-2-(difluoromethoxy)phenyl)propanamido)-N-(4

dirnethyipentanarnide 

25 (2S)-2-(3-(4-chloro-2-cyanophenyl)propanamido)-N-(4-(cyclopropylamino)-3,4-dioxo

I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-(3-(2-chloro-4-cyanophenyl)propanamido)-N-(4-(cyclopropylamino)-3,4-dioxo

I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

(2S)-2-(3-(4-chloro-3-(trifluoromethoxy)phenyl)propanamido)-N-(4

30 (cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4

dimethylpentanamide 

(2S)-N-(I-cyano-2-((S)-2-oxopyrrolidin-3-yl)ethyl)-2-(3-(2,4

dichlorophenyl)propanamido)~4,4~dimethylpentanamide 

2,4-dichlorobenzyl ((2S)-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3

35 yl)butan-2-yl)amino)-4,4-dimethyl-I-oxopentan-2-yl)carbamate; 

4-chloro-2-fluorobenzyl ((23)-I-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)amino)-4,4-dimethyl-I~oxopentan~2~yl)carbamate 

(cyclopropylamino)-3,4-dioxo-I-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-
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(3)-1-(4-chloro-2-fluorophenyl)ethyl((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yI)butan-2-yI)amino)-4,4-dimethyl-1-oxopentan-2-yI)carbamate 

(F?)-I-(4-chloro-2-fluorophenyl)ethyl ((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((3)
U 

2-oxopyrrolidin-3-yI)butan-2-yI)amino)-4,4-dimethyl-I-oxopentan-2-yI)carbamate 
5 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((R)

3-(2,4-difIuorophenyl)-4,4,4-trifluorobutanamido)-4,4-dimethylpentanamide; 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-2-((S)

3-(2,4-difIuorophenyl)-4,4,4-trifluorobutanamido)-4,4-dimethylpentanamide; 

(2S)-2-((R)-2-benzyl-3,3,3-trifluoropropanamido)-N-(4-(cyclopropylamino)-3,4-dioxo

10 1-((S)-2-oxopyrrolidin-3-yI)butan-2-yI)-4,4-dimethylpentanamide 

(2S)-2-((S)-2-benzyl-3,3,3-trifluoropropanamido)-N-(4-(cyclopropylamino)-3,4-dioxo

I-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-4,4-dimethylpentanamide 

(1S,23)-2-(4-chlorophenyl)-N-((23)-1-((4-(cyclopropylamino)-3,4-dioxo-I-((S)-2

oxopyrrolidin-3-yl)butan-2-yl)amino)-4,4-dimethyl-1-oxopentan-2-yl)cyclopropane-1

15 carboxamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-(2

(2,4-dichlorophenoxy)acetamido)-4,4-dimethylPentanamide 

(2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((S)

2-(2,4-dichlorophenoxy)propanamido)-4,4-dimethylpentanamide 

20 (2S)-N-(4-(cyclopropylamino)-3,4-dioxo-1-((S)-2-oxopyrrolidin-3-yl)butan-2-yl)-2-((R)

2-(2,4-dichlorophenoxy)propanamido)-4,4-dimethylpentanamide 

23. ThecompoundaccordingtoanyoneofclaimsIto22havingSARS-CoV-2Mpro 

25 inhibitoractivity.  

24. Apharmaceuticalcompositioncomprisingacompoundasdefinedinanyoneofclaims 

Ito23andapharmaceuticallyacceptableexcipient.  

30 25. ThecompoundorcompositionaccordingtoanyoneofclaimsIto24foruseinthe 

treatmentofSARS-CoV-2orinthetreatmentofdisordersassociatedwithSARS-CoV

2:Mpro.  

orasaltthereof.
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