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2-(3-PYRIDIN-2-YL-4-QUINOLIN-4-YL-PYRAZOL-1-YL)-ACETAMIDEDERIVATIVES 

ASINHIBITORSOFTRANSFORMINGGROWTHFACTOR-BETARECEPTOR 

IIALK5 

FieldoftheInvention 

5 Thepresentinventionrelatestonovel2-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol-I-yl)

acetamidederivativesaspotentinhibitorsoftransforminggrowthfactor-nreceptorI, 

(alsonamedactivinreceptor-likekinase5)(TGF~Rl)/ALK5.  

Otherobjectivesofthepresentinventionaretoprovideaprocedureforpreparingthese 

, pharmaceuticalcompositionscomprisinganeffectiveamountofthese 

10 compoundstheuseofthecompoundsformanufacturingamedicamentforthetreatment 

ofpathologicalconditionsordiseasesthatcanimprovebyinhibitionoftransforming 

growthfactor-nreceptorI(TGF~Rl)/ALK5,suchasrespiratorydiseasesincluding 

idiopathicpulmonaryfibrosisasthmaCOPDandlungcanceranddermalandocular 

fibroticconditions.  

15 Stateoftheart 

Transforminggrowthfactor-n(TGF-~)belongstotheTGF-jBsuperfamilywhichconsists 

ofTGF-jBl, TGF-j32,TGF-~3,amongotherproteins.TGF-~isinvolvedinmanycellular 
U processesincludingcellproliferationcellmigrationinvasionepithelial-mesenchymal 

transitionextracellularmatrixproductionandimmunesuppression.TGF-~andits 

20 receptorsareoftenchronicallyoverexpressedinvarioushumandiseasesincluding 

signallingpathwayisconsideredanattractivetargetfordrugdevelopment.(HeldinCH, 

etalSignallingReceptorsforTCF-bFamilyMembersColdSpringHarbPerspectBiol, 

2016).  

25 TGF-~signalsviatworelatedtransmembranetypeIandtypeIIserine/threoninekinase 

receptors.FollowingTGF-~bindingtotheconstitutivelyactivetypeIIreceptorthetype 

Ireceptor(alsocalledactivinreceptor-likekinase5(ALK5))isphosphorylatedand 

createsabindingsiteforSmad2andSmad3proteinswhicharefurtherphosphorylated.  

PhosphorylatedSmad2/Smad3proteinsformaheteromericcomplexwithSmad4,which 

30 translocateintothenucleusassembleswithspecificDNA-bindingcofactorsandco

modulatorsandbindstothepromotersofTGF-jBtargetgenesinvolvedincell 

differentiationproliferationapoptosismigrationandextracellularmatrixproduction.  

cancerinflammationtissuefibrosisandautoimmunity.ThereforeblockadeofTGF-~
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(AkhurstRJetalTargetingtheTGF/3signallingpathwayindiseaseNature/Reviews, 

October2012,VOLUME11).  

Inmostcelltypesactivinreceptor-likekinase5- ALK5(alsoknownasTGF~R1)isthe 

predominantTGF~receptorIthatisactivatedbyTGF-~throughTGF~receptorII.This 

5 interactionrequiresbothextracellularandintracellulardomainsforsignaltransduction.  

ALK5andTGF~receptorIIproteinscanalsoformactiveheterooligomericcomplexesin 

theabsenceofligand.Thesecomplexesareabletotransducebasalsignalswhenboth 

receptorsareco-expressedbecauseoftheirintrinsicaffinityforinteraction.(BierieBet 

alTGF-~:themolecularJekyllandHydeofcancerNatureReviewsCancerVolume6, 

10 July2006).  

ThefunctionalTGF~Rll-TGFj3Rl(ALK5)heteromericsignallingcomplexiscommonly 

associatedwithhumancanceranditregulatestheactivationofdownstreamSmad

dependentandSmad-independentpathways.Infactmanystudieshaveidentified 

mutationsincomponentsthatareassociatedwiththeTGF-~pathwayandwhich 

15 correlatewithcanceroccurrenceandprognosisinmanyhumantissues.Theover 

expressionofTGF-jBlhasbeenassociatedwithbreastcolonoesophagealgastric, 

hepatocellularlungandpancreaticcancer.ImportantlytheoverexpressionofTGF-~in 

humancancercorrelateswithtumourprogressionmetastasisangiogenesisandpoor 

prognosticoutcome.  

20 Thetransforminggrowthfactor(TGF-jB)cytokinesplayacentralroleindevelopmentand 

inflammation remodellingfibroticprocessandsusceptibilitytoviralinfectionis 

establishedinthemostprevalentchronicrespiratorydiseasesincludingpulmonary 

fibrosisasthmaCOPDandlungcancer.  

25 Idiopathic pulmonary fibrosis 

Pulmonaryfibrosisisachronicandprogressivelungdiseaseinwhichrepeatedwound 

andrepairprocessesleadtoirreversiblestructuralalterationsandtissuestiffening.  

Pathophysiologicalstepsincludealveolarepithelialdamagebyextrinsicirritants, 

fibroblastactivationandpersistentfibroticreaction.Differentiationoflungfibroblastsinto 

30 myofibroblastsisakeystepinthedevelopmentoftissuefibrosis.TGF-j3isthemost 

potentfactorfortheinductionofmyofibroblastdifferentiationandincreasedexpression 

ofthisfactorhasbeenreportedinfibroticlungs.ThemajorcellularsourcesofTGF-jBin 

pulmonaryfibrosishavebeenshowntobealveolarmacrophagesandmetaplastictype 

IIalveolarepithelialcells.TGF-~inducesmoleculesregulatorsofsmallGTPasesand 

progression ofchronicrespiratorydiseases. TGF-~ overexpression in chronic
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promoteslungfibrosisbysuppressingproductionofanti-fibroticmoleculessuchas 
hepatocytegrowthfactorandprostaglandinE2.FurthermoreTGF-~inhibitsalveolar 

7 

epithelialcellgrowthandrepairsoitisakeyplayerinfibroticprocessesactingonboth 

fibroblastsandalveolarepithelialcells(SaitoA.etalTGF-f3SignalinginLungHealth 

5 andDiseaseInt.J.Mol.Sci.2018,19,2460).  

ExtensiveevidencesuggeststhatthecanonicalALK5/Smad3pathwayiscritically 

involvedinthepathogenesisoffibrosisinmanytissues.Oraladministrationofasmall 

molecularweightselectiveinhibitorofthekinaseactivityofALK5inhibitedfibrogenesis 

inaratmodelofprogressiveTGF-jBl-inducedpulmonaryfibrosis.FurthermoreSmad3 

10 nullmiceexhibitattenuatedfibrosisinawiderangeofexperimentalmodelsandare 

resistanttobleomycin-inducedpulmonaryfibrosis.(BiernackaAetal7 TGF-f3signalling 

infibrosisGrowthFactors.2011October;29(5):196-202).  

Asthma and COPD 

Asthmaandchronicobstructivepulmonarydisease(COPD)exacerbationsare 

15 commonlyassociatedwithviralinfection.Theensuingairwayinflammationisresistant 

totheanti-inflammatoryactionsofglucocorticoids(GOs).Viralinfectionelicits 

transforminggrowthfactor-n(TGF-jB)activityagrowthfactorimpairingGOactionin 

humanairwayepithelialcellsthroughtheactivationofactivin-likekinase5(ALK5).A 

studyexaminedthecontributionofTGF-~activitytotheGO-resistancecausedbyviral 

20 infection, demonstratingthatGO impairmentwasattenuated bytheselective 

whichreducedTGF-~activityassociatedwithviralinfection.Thisstudyshowedthatviral

inducedglucocorticoid-insensitivityispartiallymediatedbyactivationofendogenous 

TGF-j3.(XiaY0etalGlucocorticoidInsensitivityinVirallyInfectedAirwayEpithelial 
a 

25 CellsIsDependentonTransformingGrowthFactor-f3ActivityPLoSPathogJanuary3, 

2017,13(1),doi:10.1371/journal.ppat.1006138).  

Particularly, asthma is characterized by chronic airway inflammation and 

hyperresponsivenessmediatedbyT-helpertype2(Th2)cellsandseveralcytokinesand 

interleukins.Thesecytokinescausechronicinflammationpulmonaryeosinophilia, 

30 mucuscellhyperplasiasmoothmusclecontractionandairwayremodelling.Inaddition 

toTh2cellsThl7cellsthatsecreteIL-17AandIL-17Falsoparticipateinthe 

developmentofallergicairwayinflammation.TheimportanceofTGF-~signalinginthe 

pathogenesisofasthmahasbeenillustratedbygenome-wideassociationstudies.Ithas 

beendemonstratedthatTGF-~concentrationinbronchoalveolarlavagefluidiselevated 

ALK5/TGF~RlinhibitorSB431542,andpreventedbythetherapeuticagenttranilast,
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inatopicasthmaandTGF-~expressionisincreasedinbronchialspecimensofasthmatic 

patients.ThepathologicalroleofTGF-~inasthmaisnotrestrictedtoairwayremodelling, 

anditseffectontheimmuneresponseisthoughttobemoreimportantthanpreviously 
U recognized.(SaitoA.etalTGF-13SignallinginLungHealthandDiseaseInt.J.Mol.Sci.  

5 2018,19,2460).  

IntheasthmaticairwayimmunohistochemicallocalizationwithTGF-~1orpan-specific 

antibodiesindicatethatTGF-~isincreasedandassociatedpredominantlywith 

submucosalandinflammatorycells includingfibroblasts smoothmusclecells, 

eosinophilsmacrophagesandtheconnectivetissueoftheairwaywithvariable 

10 expressioninepithelialcells.IncreasedexpressionofTGF-~intheasthmaticairwayhas 

beenattributedpredominantlytoincreasesinthenumberofeosinophilsand 

macrophages.  

ConsistentwithstudiesshowingincreasedexpressionofTGF-~inasthmaticairways, 

thereisalsoevidenceforincreasedTGF-~signallingwithincreasedphosphorylated 

15 Smad2anddecreasedSmad7immunoreactivity.Furthermorestudiesinanimalmodels 

ofairwayremodellinghaveshownthatbronchoalveolarlavagelevelsofTGF-j31are 

increasedtogetherwithevidenceofactivationofTGF-~/Smadsignalling.  

Inadditionevidencefromanimalmodelssuggeststhatairwayremodellingmaybe 

preventedorreversedusingagentswhichtargetTGF-~.ThereforemodulationofTGF

20 I~sortheiractivityrepresentapotentialtherapeutictargetforasthma.(HowellJ.E.et 
a 

547-565).  

Ontheotherhandchronicobstructivepulmonarydisease(COPD)ischaracterizedby 

irreversibleairflowobstructionsmallairwayinflammationanddestructionofalveolar 

25 architecturewithairspaceenlargement.Severalstudieshavedemonstratedimpaired 

TGF-~1signallinginpatientswithCOPD.InvestigatorshaveidentifiedincreasedTGF

~1intheairwayepitheliumofsmokersandthosewithCOPDaswellasdecreased 

expressionofinhibitorySmads.SimilartotheroleofTGF-jBinpulmonaryfibrosisin 

COPDpatientsTGF-~promotesfibroticairwayremodellingwhichcanfurthercontribute 

30 todiminishedlungfunction.SomeoftheincreasesinTGF-~1intheairwayepitheliumof 

COPDpatientsmaybeadirectresponsetocigarettesmokethemostsignificantrisk 

factorfordevelopmentofthisdiseasestate(AschnerY.etalTransformingGrowth 

Factor-frMasterRegulatoroftheRespiratorySysteminHealthandDiseaseAmerican 

JournalofRespiratoryCellandMolecularBiology,2016.54(5),647-655).  

alTGF-f3:ItsRoleinAsthmaandTherapeuticPotentialCurrentDrugTargets,2006,7,
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Lung Cancer 

Lungcanceristheleadingcauseofcancer-relatedmortalityworldwide.Non-smallcell 

lungcancer(NSCLC)comprisesthemajorityoflungcancers whichincludethe 

histologicalsubtypesofadenocarcinomaandsquamouscellcarcinoma.HigherTGF-~ 

5 expressionlevelsareassociatedwithlymphnodemetastasisandtumourangiogenesis 

inNSCLCandtumourcellsestablishedfromNSCLCexpressTGF-~ligands.Itiswidely 

believedthatTGF-~playsdualrolesduringtumourprogressionsuppressingepithelial 

cellproliferationandactingasatumoursuppressorintheearlystageoftumorigenesis 

loss-of-functionmutationsinTGF-jBsignallingcomponentshavebeenidentifiedin 

10 severalcancertypes.  

BesidesitsdirecteffectoncancercellsTGF-~facilitatesinvasionandmetastaticspread 

through reciprocal interactions between cancercellsandthetumourstromal 

microenvironment.TGF-~orchestratesthedevelopmentoftumourstromaandpromotes 

angiogenesisimmuneevasionandremodelling.Thestromalreactionpresumably 

15 mediatedbyTGF-~isassociatedwithpoorprognosisinresectedlungadenocarcinomas 

(SaitoAetalTGF-f3SignallinginLungHealthandDiseaseInt.J.Mol.Sci.2018,19, 

2460).  

Viral Infection 

Otherstudyhasshownthatconcomitantviralinfectiononthebackgroundofpre-existing 

20 bleomycininducedfibrosisinmiceleadstoprominentandextensiveinflammatory 

individualswithAE-IPF.BlockingTGF~-ALK5signallingbytherapeuticdosingwiththe 

potentandselectiveALK5antagonistSB525334washighlyeffectiveinblockingthe 

progressionoffibrosisinthesingle-hitbleomycin-aloneinjuredmousemodelbutthe 

25 anti-fibroticeffectofthisagentwasdramaticallyreducedinthepresenceofconcomitant 

viralinfection.Incontrastthisinhibitorwashighlyeffectiveinattenuatingextensive 

inflammatorycellinfiltrationassociatedwithconcomitantviralinfectionanditenhanced 

theantiviralcytokineresponse.  

ThesestudieshighlightthepleiotropicnatureoftheTGF~-ALK5signallingaxisin 

30 pulmonaryfibrosiswithdifferentoutcomesinresponsetoALK5inhibitiondependingon 

thepresenceofviralinfection.Thesefindingsthusraiseimportantconsiderationsforthe 

futuretargetingofTGF~signallinginthecontextofpulmonaryfibrosis:different 

outcomesonfibroticprogressionareexpectedinstableIPFversusAcuteExacerbation

IPFassociatedwithviralinfection.(SmoktunowiczNetalTheanti-fibroticeffectof 

changesthatarereminiscentofground-glassopacitiesandconsolidationreportedin
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inhibitionofTGFj3-ALK5signallinginexperimentalpulmonaryfibrosisinmiceis 

attenuatedinthepresenceofconcurrenty-herpesvirusinfectionDisModelMech.2015 

Sep1;8(9):1129-1139).  

IthasdemonstratedthatbothinnateandadaptiveTGF-~immunesignallingledto 

5 increasedHSV-1latencyandreactivation.ThecoordinatedactivityofTGF-~signalling 

inthesetwoimmunecompartmentsseemstobeofessentialimportanceinregulating 

thelatentphaseofviralinfection.IftheseresultsextrapolatetoclinicalHSV-1infection, 

thenblockingTGF-~signalinginimmunecellsmayrepresentanimportantnew 

therapeuticapproachtovirus-associateddisease.(AllenSJetalAdaptiveandInnate 

10 TransformingGrowthFactorj3SignalllngImpactHerpesSimplexVirusILatencyand 

ReactivationJournalofVirologyNov.2011, p.11448-11456).  

Severeacuterespiratorysyndrome(SARS)-associatedcoronavirus(SARS-CoV)isthe 

causativeagentofSARSoutbreakin2003.SARS-CoVinfectioninducessevere 

respiratoryillnessessuchasbronchialepithelialdenudationlossofciliamultinucleated 

15 syncytial cells, squamous metaplasia and transendothelial migration of 

monocytes/macrophagesandneutrophilsintolungtissue.SARS-CoVtriggersapro

inflammatorycytokinestormthatlinkswithpulmonaryfibrosisofSARSpatients.Near 

20%ofSARSpatientsrecoveredstillhavelungfibrosis9monthspostinfection.  

SARScoronavirus(SARS-CoV)papain-likeprotease(PLpro)hasbeenidentifiedin 

20 TGF-~1up-regulationinhumanpromonocytesSARS-CoVPLproinducingTGF-j3I 

accordingwiththepreviousreportinthatPLproup-regulatedTGF-~Ianditsassociated 

genessuchasglialfibrillaryacidicprotein(GFAP)andvimentin.ExceptSARS-CoV 

nucleocapsidPLprowasidentifiedtogeneratetheTGF-~Iproductionthatlinkedto 

25 activatethepro-fibroticresponses.AmongSARS-CoV-inducedcytokinesTGF-~Icould 

beassociatedwiththeinductionoflungfibrosis.ThereforeSARS-CoVPLproplaysan 

importantroleintheTGF-~1-mediatedpulmonaryfibrosisofSARSpathogenesis.(Li 

SW etalSARScoronaviruspapain-likeproteaseinducesEgr-1-dependentup

regulationofTGF-f31viaROS/p38MAPK/STAT3pathwaySciRep.2016May136: 

30 25754).  

Antifibrotictherapiesthatareavailableorindevelopmentcouldhavevalueinpreventing 

severeothercoronavirusinfectionslikeCOVID-19,inpatientswithIPFandmighthave 

aroleinpreventingfibrosisafterSARS-CoV-2infection.Thereforeitispossiblethat 

antifibrotictherapiesdevelopedforchronicfibroticlungdiseasesusingbleomycin 

mediatedpro-fibroticresponsesinhumanlungepithelialcellsandmouselungtissues,
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modelsmightactuallybebeneficialinCOVID-19,bothintheacutephaseoftheillness 

andinpreventinglong-termcomplications.(GeorgePMetalPulmonaryfibrosisand 

COVID-19:thepotentialroleforantifibrotictherapywww.thelancet.com/respiratory 

PublishedonlineMay15,2020).  

5 AmajortargetforantifibrotictherapiesistheTGF-~pathway.Thereareanumberof 

drugsindevelopmentthattargetvariousmoleculesinthispathwayincludingthose 

againstavj36integrin(BGOOOII~BiogenCambridgeMAUSAJ;PLN-74809EPliant 

TherapeuticsSanFranciscoCAUSAJ)andgalectins(TD139EGalectoBiotech, 

CopenhagenDenmarkj).Therearesomeexperimentaldatatosupporttheuseofthese 

10 threedrugsinviralinducedlunginjury.  

Eye diseases 

Transforminggrowthfactor-n(TGF-~)mayplayaroleinthepathogenesisofprimary 

open-angleglaucoma(POAG).TGF-~hasbeenimplicatedinthepathogenesisofPOAG, 

andpotentialareasforTGF-~targetingincludeproductionactivationdownstream 

15 signallingandlocalregulation.ElevatedlevelsofTGF-j3arefoundintheaqueous 

humourandinreactiveopticnerveastrocytesinpatientswithglaucoma.Althoughrecent 

researchhasrevealedmanyunknownsadeeperunderstandingofTGF-~'scellular 

signallingpathwaysisnecessaryfordesigningpotentialTGF-~interventionstrategies.  

(WangJ.etalTargetingTransformingGrowthFactor-bSignallinginPrimaryOpen

20 AngleGlaucomaJGlaucoma2017;26:390-395).  

surgeryaccompanyingproliferativevitreoretinopathycataractextractionwithintraocular 

lensimplantationandpost-glaucomadrainagesurgeryareassociatedwithTGF-jBl 

overproduction.  

25 Theauthorsofthepresentinventionhavedevelopednewesterderivativesconveniently 

substitutedaspotentandselectiveinhibitorsofTGF-~signallingpathwayparticularlyas 

inhibitorsoftransforminggrowthfactor-nreceptor1/activin-likekinase5(TGF~Rl/ALK5).  

SUMMARYOFTHEINVENTION 

Inoneofitsaspects(aspect1),thepresentinventionreferstoesterderivatives 

30 convenientlysubstitutedofformula(I): 

Eyediseasesassociatedwithafibroproliferativeconditionincluderetinalreattachment
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V 

HN 

Ni GOO-(CH2)~-R6 

(I) 

U 

- R1 representsagroupselectedfrom: 

5 a)phenylringunsubstitutedorsubstitutedbyIor2groupsselectedfromhalogen 

atom7 linearorbranchedCi-CahaloalkyllinearorbranchedCi-Caalkyllinearor 

branchedC1-C3alkoxycyanogroupandhydroxygroup, 

b)5-or6-memberedheteroarylringunsubstitutedorsubstitutedbyIor2groups 

selectedfromhalogenatom7 linearorbranchedC1-C3haloalkyllinearorbranched 

10 alkyllinearorbranchedC1-C3alkoxycyanogroupandhydroxygroup, 

U 

- R2 isagroupselectedfrom.  

b)linearorbranchedC 1-C3alkyloptionallysubstitutedby, 2or3halogenatoms, 

- R3representsagroupselectedfrom: 

15 a)hydrogenatom, 

b)linearorbranchedC 1 -C3alkyloptionallysubstitutedby , 2or3halogen 

atoms, 

c)halogenatom7 

- R4 andR5representindependentlyagroupselectedfrom: 

20 a)hydrogenatom, 

b)linearorbranchedC 1-C3alkyloptionallysubstitutedby , 2or3halogen 

atoms, 

a)hydrogenatom7
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c)halogenatom 

- nisanintegerfrom0to3, 

- R6 representsagroupselectedfromthegroupconsistingof: 

a)-N(R7)(R8),whereinR7andR8representindependentlyalinearorbranchedCi

5 06alkylgrouporahydrogenatomand 

b)saturated4-tolO-membered monocyclicorbicyclicnitrogen-containing 

heterocyclyloptionallycomprisinganotherheteroatomselectedfromthegroup 

consistingofoxygenandnitrogensaidheterocyclylbeingoptionallysubstitutedby 

agroupselectedfromCi-Caalkylgroup, 

10 andpharmaceuticallyacceptablesaltsthereof.  

Inasecondaspectthepresentinventionrelatestoprocessesforthepreparationofthe 

compoundsofaspectI.  

Inathirdaspectthepresentinventionrelatestopharmaceuticalcompositionscomprising 

acompoundofaspectIandapharmaceuticalacceptablediluentorcarrier.  

15 Inafourthaspectthepresentinventionrelatestopharmaceuticalcompositions 

accordingtothethirdaspectdescribedabovewhichfurthercompriseatherapeutically 

effectiveamountofatherapeuticagentselectedfromagentusefulforthetreatmentof 

respiratorydiseasessuchaspulmonaryfibrosisasthmachronicobstructivepulmonary 

diseaseadultrespiratorydistresssyndromeinterstitialpulmonaryfibrosispulmonary 

nephrogenicfibrosingdermopathymixedconnectivetissuediseasescleromyxedema, 

sclerodermaandeosinophilicfasciitisfibroticeyediseasessuchasdryeyesage

relatedmaculardegenerationscarringinthecorneaandconjunctivapost-cataract 

fibrosisproliferativevitreoretinopathyandproliferativediabeticretinopathy.  

25 InafifthaspectthepresentinventionrelatestotheuseofthecompoundofaspectIin 

themanufactureofamedicamentforthetreatmentofadiseaseorpathologicalcondition 

thatcanbeamelioratedbyinhibitionoftransforminggrowthfactor-nreceptorI 

(TGF~Rl)/ALK5,suchasrespiratorydiseasessuchaspulmonaryfibrosisasthma, 

chronicobstructivepulmonarydiseaseadultrespiratorydistresssyndromeinterstitial 

30 pulmonaryfibrosispulmonaryarterialhypertensionandlungcancerfibroticskin 

diseasessuchassclerodermanephrogenicfibrosingdermopathymixedconnective 

tissuediseasescleromyxedemasclerodermaandeosinophilicfasciitisfibroticeye 

20 arterialhypertensionandlungcancerfibroticskindiseasessuchasscleroderma,
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diseasessuchasdryeyesage-relatedmaculardegenerationscarringinthecornea 

andconjunctivapost-cataractfibrosisproliferativevitreoretinopathyandproliferative 

diabeticretinopathy.  

Inasixthaspectthepresentinventionrelatestomethodsforthetreatmentofdiseases 

5 thatcanbeamelioratedbyinhibitionoftransforminggrowthfactor-nreceptorI 

(TGF~Rl)/ALK5,suchasrespiratorydiseasessuchaspulmonaryfibrosisasthma, 

chronicobstructivepulmonarydiseaseadultrespiratorydistresssyndromeU 

pulmonaryfibrosispulmonaryarterialhypertensionandlungcancerfibroticskin 

diseasessuchassclerodermanephrogenicfibrosingdermopathymixedconnective 

10 tissuediseasescleromyxedemasclerodermaandeosinophilicfasciitisfibroticeye 

diseasessuchasdryeyesage-relatedmaculardegenerationscarringinthecornea 

andconjunctivapost-cataractfibrosisproliferativevitreoretinopathyandproliferative 

diabeticretinopathy.  

Inaseventhaspectthepresentinventionrelatestoacombinationproductofthe 

15 compoundofthefirstaspectdescribedabovewithonemoretherapeuticagentknownto 

beusefulinthetreatmentofrespiratorydiseasessuchaspulmonaryfibrosisasthma, 

chronicobstructivepulmonarydiseaseadultrespiratorydistresssyndromeU 

pulmonaryfibrosispulmonaryarterialhypertensionandlungcancerfibroticskin 

diseasessuchassclerodermanephrogenicfibrosingdermopathymixedconnective 

20 tissuediseasescleromyxedemasclerodermaandeosinophilicfasciitisfibroticeye 

diseasessuchasdryeyesage-relatedmaculardegenerationscarringinthecornea 

diabeticretinopathy.  

InaneighthaspectthepresentinventionrelatestothecompoundofaspectIforuseas 

25 amedicament.  

InaninthaspectthepresentinventionrelatestothecompoundofaspectIforuseinthe 

treatmentofadiseaseorpathologicalconditionthatcanbeamelioratedbyinhibitionof 

transforminggrowthfactor-nreceptorI(TGF~Rl)/ALK5,suchasrespiratorydiseases 

suchaspulmonaryfibrosis asthmachronicobstructivepulmonarydiseaseadult 

30 respiratorydistresssyndrome, interstitial pulmonaryfibrosis, pulmonaryarterial 

hypertensionandlungcancer;fibroticskindiseasessuchassclerodermanephrogenic 

fibrosingdermopathymixedconnectivetissuediseasescleromyxedemascleroderma, 

andeosinophilicfasciitisfibroticeyediseasessuchasdryeyesage-relatedmacular 

andconjunctivapost-cataractfibrosisproliferativevitreoretinopathyandproliferative
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degenerationscarringinthecorneaandconjunctivapost-cataractfibrosisproliferative 

vitreoretinopathyandproliferativediabeticretinopathy.  

Asitissaidbeforeesterderivativesofthepresentinventionareusefulinthetreatment 

orpreventionofdiseasesknowntobesusceptibletoameliorationbytreatmentwith 

5 inhibitoroftransforminggrowthfactor-nreceptorI(TGFj3RI)/ALK5,suchasrespiratory 

diseasessuchaspulmonaryfibrosisasthmachronicobstructivepulmonarydisease, 

adultrespiratorydistresssyndromeU pulmonaryfibrosispulmonaryarterial 

hypertensionandlungcancer;fibroticskindiseasessuchassclerodermanephrogenic 

fibrosingdermopathymixedconnectivetissuediseasescleromyxedemascleroderma, 

10 andeosinophilicfasciitisfibroticeyediseasessuchasdryeyesage-relatedmacular 

degenerationscarringinthecorneaandconjunctivapost-cataractfibrosisproliferative 

vitreoretinopathyandproliferativediabeticretinopathy.  

Accordinglythederivativesofthepresentinventionandpharmaceuticallyacceptable 

saltsthereofandpharmaceuticalcompositionscomprisingsuchcompoundsandIor 

15 saltsthereofmaybeusedinamethodoftreatmentofpathologicalconditionsordisease 

ofhumanbodywhichcomprisesadministeringtoasubjectinneedofsaidtreatmentan 

effectiveamountoftheesterderivativesoftheinventionorapharmaceutically 

acceptablesaltthereof.  

AsusedhereinthetermCa-Gbalkylincludeslinearorbranchedradicalshavingfroma 

20 tobcarbonatoms.PreferredradicalsincludeIto4carbonatoms.Examplesoflinearor 

tert-butylpentylandhexyl.  

AsusedhereinthetermlinearorbranchedGa-Gbalkoxyisusedtodesignateradicals 

whichcontainlinearorbranchedGa-Gbalkylradicalslinkedtoanoxygenatom(G~H 2~+i
U 25 0-).Preferredalkoxyradicalsincludeforexamplemethoxyethoxyn-propoxy, 

propoxy.  

Asusedhereintheterm5-or6-memberedheteroarylringisusedtodesignate 

unsaturatedaromaticringsystemshaving5or6membersintheringsystemselected 

fromthegroupconsistingofGN,0andSwhereinatleastoneofthemembersisone 

30 ofN,0,andS.SaidradicalsmayoptionallybesubstitutedbyIor2groupsselected 

fromhalogenatomlinearorbranchedG 1-G3haloalkyllinearorbranchedG1-G3alkyl, 

linearorbranchedG1-G3alkoxycyanogroupandhydroxygroup.Thepreferredradicals 

areoptionallysubstitutedpyridinylpyrazolylandthiazolylring.Whenaheteroarylradical 

carries2ormoresubstituentsthesubstituentsmaybethesameordifferent.  

branchedalkylgroupsaremethylethyln-propyliso-propyln-butyli-butylsec-butyl,
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Asusedhereinthetermsaturated4-toI0-memberedmonocyclicorbicyclicnitrogen

containingheterocyclyl"isusedtodesignateringsystemwhichmaycontainoneortwo 

cycleswhereinsaidoneortwocycleshaveintotal4to10memberswhereinatleast 

oneofsaidmembersisanitrogenatom.Whentheringsystemhastwocycleseach 

5 cyclemayhavefromto3to6membersandthetwocyclesmayshareoneormore 

bonds.Oneexampleofatwocyclessharingonebondis1-azabycyclo[2.2.O]hexanean 

exampleoftwocyclessharingtwobondsis1-azabycyclo~2.2.1Jheptaneandanexample 

oftwocyclessharingthreebondsisI-azabycyclo~2.2.2Joctane.Examplesofmonocyclic 

nitrogen-containingheterocyclylgroupsare 7 morpholinyl, piperazi 7 4

10 methyl-piperazinylpyrrolidinylazetidinylandaziridinyl.Examplesofbicyclicnitrogen

containing heterocyclyl groups are I-azabycyclo~2.2.Ojhexanyl, I

azabycyclo~2.2.1Jheptanylanddecahydroquinolinyl.Saidradicalsmayoptionallybe 

substitutedbyI, 2or3groupsselectedfromlinearorbranchedCi-Osalkylandhydroxy 

group. Thepreferred radicalsareoptionallysubstituted piperazinyl, piperidinyl 

15 morpholinyland1-azabycyclo~2.2.2Joctanyl(quinuclidinyl)group.  

Asusedhereinthetermhalogenatomincludeschlorinefluorinebromineandiodine 

atomspreferablyfluorinechlorineandbromineatoms.Thetermhalowhenusedasa 

prefixhasthesamemeaning.Asamereexamplehaloalkylmeansanalkylsubstituted 

byoneormorehalogenatoms.  

20 Asusedhereinsomeoftheatomsradicalschainsorcyclespresentinthegeneral 

structuresoftheinventionareIoptionallysubstituted".Thismeansthattheseatoms, 

oneormoreforexampleI, 2,3or4,substituentswherebythehydrogenatomsbound 

totheunsubstitutedatomsradicalschainsorcyclesarereplacedbychemically 

25 acceptableatomsradicalschainsorcycles.Whentwoormoresubstituentsarepresent, 

eachsubstituentmaybethesameordifferent.  

Asusedhereinthetermpharmaceuticallyacceptablesaltisusedtodesignatesaltswith 

apharmaceuticallyacceptableacidorbase.Pharmaceuticallyacceptableacidsinclude 

bothinorganicacidsforexamplehydrochloricsulphuricphosphoricdiphosphoric, 

30 hydrobromichydroiodicandnitricacidandorganicacidsforexamplecitricfumaric, 

maleic, malic, mandelic, ascorbic, oxalic, succinic, tartaric, benzoic, acetic, 

methanesulphonicethanesulphonicbenzenesulphonicorp-toluenesulphonicacid.  

Pharmaceuticallyacceptablebasesincludealkalimetal(e.g.sodiumorpotassium), 

radicalschainsorcyclescanbeeitherunsubstitutedorsubstitutedinanypositionby
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alkaliearthmetal(e.g.calciumormagnesium)hydroxidesandorganicbasesfor 

examplealkylaminesarylalkylaminesandheterocyclicamines.  

Otherpreferredsaltsaccordingtotheinventionarequaternaryammoniumcompounds 

whereinanequivalentofananion(X~)isassociatedwiththepositivechargeoftheN 

5 atom.X~maybeananionofvariousmineralacidssuchasforexamplechloride, 

bromideiodidesulphatenitratephosphateorananionofanorganicacidsuchasfor 

exampleacetatemaleatefumaratecitrateoxalatesuccinatetartratemalate, 

mandelate trifluoroacetate, methanesulfonate and p-toluenesulphonate. X<' is 

preferablyananionselectedfromchloridebromideiodidesulphatenitrateacetate, 

10 maleateoxalatesuccinateortrifluoroacetate.MorepreferablyX~ischloridebromide, 

trifluoroacetateormethanesulfonate.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

R1 representsaphenylringunsubstitutedorsubstitutedbyIor2halogenatoms.Ina 

preferredembodimentR 1 representsaphenylringsubstitutedbyIor2halogenatoms.  

15 InamorepreferredembodimentR 1representsaphenylringsubstitutedbyonehalogen 

atom.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

R2 representsahydrogenatom.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

20 R3representsagroupselectedfromahydrogenatomandlinearorbranchedCi-CZalkyl 

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

R4 representsahydrogenatom.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

25 R5 representsahydrogenatom.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

nisanintegerfrom0to2.InapreferredembodimentnisanintegerfromIto2.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

representsa-N(R7 )(R8 )groupwhereinR7andR8representindependentlyagroup 

30 selectedfromlinearCi-CZalkylgroupandhydrogenatom.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

R6 represents saturated4-to6-membered, monocyclic, nitrogen-containing 

unsubstituted.InapreferredembodimentR 3representsamethylgroup.
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heterocyclylcomprisinganitrogenatomattachedtothe-(0H 2 )n-groupandoptionally 

onefurthernitrogenatomwhichmaybesubstitutedbyamethylgroup.Inapreferred 

embodimentR 6representsasaturated6-memberedheterocyclicgroupcontainingIor 

2nitrogenatomsoptionallysubstitutedbyamethylgroup.  

5 InamorepreferredembodimentR6representsagroupselectedfrompiperazinyland 

piperidinylgroup.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

R6represents1-aza-bicyclo~2.2.2Joctanylgroup.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

10 R2,R4andR5representhydrogenatom.  

Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

nisanintegerfromIto2andR6 representsa-N(R7 )(R8 )grouppreferablywhereinR 7 

andR8 representindependentlyagroupselectedfromlinearCi-Caalkylgroupand 

hydrogenatom.  

15 Accordingtooneembodimentofthepresentinventioninthecompoundsofformula(I), 

R4andR5representhydrogenatomR 3representslinearCi-CaalkylR1 represents 

aphenylringsubstitutedbyIor2halogenatomsnisanintegerfrom0to2andR 6 

representsagroupselectedfromthegroupconsistingof: 

a)-N(R7)(R8),whereinR7andR8areselectedfromlinearCi-Caalkylgroupandhydrogen 

b)asaturated6-memberedheterocyclicgroupcontainingIor2nitrogenatoms, 

optionallysubstitutedbyamethylgroup, 

c)I-aza-bicyclo~2.2.2joctanyl.  

Particularindividualcompoundsofthepresentinventioninclude: 

25 2-(dimethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH

pyrazol-1-yl)acetamido)benzoate 

2-(dimethylamino)ethyl 5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I

yl)acetamido)nicotinate 

2-(dimethylamino)ethyl 6-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I

30 yl)acetamido)nicotinate 

2-morpholinoethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I

yl)acetamido)benzoate 

20 atom
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2-(dimethylamino)ethyl 5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)picolinate 

2-(4-methylpiperazin-1-yI)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

IH-pyrazol-1-yI)acetamido)benzoate 

5 2-(diethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-1-yI)acetamido)benzoate 

I-methylpiperidin-4-yI 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-I-yI)acetamido)benzoate 

(I-methylpiperidin-4-yI)methyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

10 1H-pyrazol-I-yI)acetamido)benzoate 

(R)-quinuclidin-3-yI 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol

I-yI)acetamido)benzoate 

(S)-quinuclidin-3-yI 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol

I-yI)acetamido)benzoate 

15 quinuclidin-4-yI 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)benzoate 

2-(azetidin-I-yI)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol

I-.yI)acetamido)benzoate 

2-(aziridin-I-yI)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol

2-(methylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-I-yI)acetamido)benzoate 

2-aminoethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-II-I-pyrazol-I

yI)acetamido)benzoate 

25 2-(ethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-II-I-pyrazol

I-yI)acetamido)benzoate 

2-(isopropylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-I-yI)acetamido)benzoate 

2-(piperazin-I-yI)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

30 pyrazol-I-yI)acetamido)benzoate 

piperidin-4-ylmethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol

I-yI)acetamido)benzoate 

20 1-.yI)acetamido)benzoate
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piperidin-4-yI 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)benzoate 

andpharmaceuticallyacceptablesaltsthereof.  

5 

Thecompoundsofthepresentinventioncanbepreparedbyusingtheprocedures 

describedbelow.Tofacilitatethedescriptionoftheproceduresconcreteexampleshave 

beenusedbuttheydonotrestrictinanywaythescopeofthepresentinvention.The 

synthesisofcompoundofformula(I)isoutlinedinSchemeI 

10 SchemeI 

+ OH-(CH2)~-R6 a) NN N 
N 

0 0 

HNRIOOOH HN 
~R1-C00-(CH 2)~-R6 

Theamideformationreactiona)canbeundertakeninoneortwostepsfollowingoneof 

thefollowingalternativeconditions: 

Alternative2:StepI.50012,0H2012 ,refStep2.HO-(CH2)~-R60H2012,RT 

Alternative3:StepI.HO-(CH 2)~-R6,HATUDIPEADMFRT 

Alternative4:StepI.HO-(CH 2)~-R6,HOBTEDGIDIPEADMFRT.  

InthecasethatthegroupR6representsagroupaminegroup(-N(R 7 )(R8 )),whereinat 

20 leastoneofR7 andR8ahydrogenatomsaidaminesaidaminegroupisprotectedwith 

BOO(SeeScheme7)beforetheabovementionedreactionandtheprotectingBocgroup 

iscleavedaftertheabovementionreactionwithHObdioxanedioxane,0NDtoRT.  

Thecarboxylicestersofgeneralformula(I)arepreparedfrom2-(2-(3-(pyridin-2-yl)-4

25 (quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)aceticacidderivatives(II)byesterificationwith 

15 AlternativeI:StepI.50012,0H2012,ref.Step2.HO-(CH2)~-R60H2012,DIPEART
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thesuitablealcohols(Ill)underacidicconditions(Lee J.-J.etal.,Fluorescent 

ChemosensorforChioroalkanesOrganicLettersI0(9),1735-17382008)orinthe 

presenceofacouplingreagentsystem(WangX.etal.,Metal-FreeEtherificationofAryl 

MethylEtherDerivativesbyC-OMeBondCleavageOrganicLetters20(14),4267
42722018).  

5 7 

InthosecompoundsinwhichR7 orR8 representsahydrogengroupadeprotectionof 

theN-Bocprotectedprecursoriscarriedoutunderacidconditions.  

Compoundsofgeneralformula(II)arepreparedinseveralstagesfrom4-(3-(pyridin-2

yl)-1H-pyrazol-4-yl)quinolinederivatives(IV)bydeprotonationfollowedbyreactionwith 

10 thecorrespondingbromoacetamide(V)asisindicatedin 

Scheme2anddescribedinW02009123316Alwhichisincorporatedbyreference.  

Scheme 

K 
'-rcqntrcqr.  

H 
+ NRIUCOOR9  b) NN 

H 0 

HNRICOOH 

Reagentsandconditions: 

Reactionb)Step1.NaHTHFDMF,0 0 QtoRT.  

CompoundsinwhichR 9=tButylgroup:Step2.HObdioxanedioxaneref.orRT.  

20 Some4-(3-(pyridin-2-yl)-IH-pyrazol-4-yl)quinolinederivatives(IV)arecommercially 

availableandothers(inwhichR2 isH)canbepreparedinseveralstepsasisindicated 

inScheme3anddescribedinW02004026302Alwhichisincorporatedbyreference.  

Scheme 

R9 =HortBu
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we 

N c) d) N 
~~0~ N 

H 

(VI) (VII) (VIII) (IVa) 

Reagentsandconditions: 

Reactionc)LiHMDSTHF,-30NDtoRT.  

5 Reactiond)CompoundsinwhichR 2 H.Step1.DMFDMAAcOHDMF0 0 QtoRT 

Step2.N2H4H2 0,0NDtoRT.  

The4-methyiquinolinederivatives(VI)arecondensedwithethyl2-pyridinecarboxylate 

(VII)inthepresenceoflithiumbis(trimethylsilyl)amidestoprovidecompoundsofformula 

(VIII).Thereactionofthederivatives(VIII)withdimethylformamidedimethylacetal 

10 affordstonon-isolatedenamineintermediateswhicharecycliseddirectlybyreaction 

withhydrazineinpresenceofaceticacidtoprovidepyrazolederivativesofformula(IVa).  

CompoundsinwhichR 2 isalinearorbranchedCi-CZalkyloptionallysubstitutedbyI, 2 

or3halogenatoms(lVb)maybepreparedaccordingtothefollowingscheme4: 

Scheme 

e) f) 
~Ir N _____ 

N -N Br N 
H Sem H 

15 (IVa) (IX) (IVb) 

Reagentsandconditions: 

Reactione):StepI. NBSCH2CI2 ,00 QStep2.SemOl,052003,DMF,00 Q.  

Reactionf):StepI. R2B(OH)2,DMFNaHCO 3,PdCl2(PPh~2Step2.BCI3,SMe2,CH2CI2 , 

20 000.  

Thepyrazolederivativesofformula(IVa)canbehalogenatedtogivethecorresponding 

compoundsofformula(IX)withstandardhalogenationreagents assuccinimide 

derivativesaftertheprotectionofthenitrogenofthepyrazolering.AC-Ccoupling 

4
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followedofthedeprotectionofnitrogenofthepyrazoletogivederivativesofformula 

(lVb).  

Thebromoacetamidestheformula(V)arereadilysynthesizedinonestagefrom 

commerciallyavailableamines(X)byreactionwithbromoacetylbromidetheformula(Xl) 

5 asisindicatedinScheme (ShawS*JU, etal Structure-ActivityRelationshipsof9

Substituted-9-Dihydroerythromycin-BasedMotilinAgonists:OptimizingforPotencyand 

SafetyJ.Med.Chem.,52,6851-6859,2009).  

Scheme 

Br 
Br 

(Xl) 0 
H 

H2N%1X00R9  9) Br R1tCOOR9 

(X) (V) 

10 Reagentsandconditions: 

Reactiong)THF,0NDtoRTor0H 2 012 ,Et3N,0NDtoRT.  

Someamines(X)arecommerciallyavailableandothercanbepreparedinfewstepsas 

isindicatedintheScheme7.  

1 h) R1  ii) -OR9 

II H2N C 
0 0 0 

is (XII) (XIII) (X) 

R9=tBu 

U R1 representsagroupselectedfrom.  

a)phenylringunsubstitutedorsubstitutedbyIor2groupsselectedfromhalogen 

20 atomlinearorbranchedCi-CahaloalkyllinearorbranchedCi-Caalkyllinearor 

branchedC1-C4 alkoxycyanogroupandhydroxygroup 

b)5-or6-memberedheteroarylringunsubstitutedorsubstitutedbyIor2groups 

selectedfromhalogenatomlinearorbranchedC 1 -C3 haloalkyllinearor 

Scheme
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branchedCi-CZalkyllinearorbranched01-04alkoxycyanogroupandhydroxy 

group.  

Reactionh)Boc2ODMAPTHFRT.  

Reactionj)trans-4-hidroxy-L-prolineGuiNH4OHDMSO,80ND.  

5 Theesterificationofthecorrespondingacids(XII)byreactionwithBoc 2Oandacatalytic 
a amountofDMAP(WrightS.W.etalPreparationof2-,4-,5,- and6-aminonicotinicacid 

tert-butylestersJ.HeterocyclicChem,2,49,442-445,2012)followedbytreatmentof 

theresultingesterwithammoniumhydroxideinpresenceoftheGuI(Substituted 

tetrahydroisoquinolinecompoundsasfactorxiainhibitorsWO2013056034)toprovide 

10 aminederivativesofformula(X).  

Protectedaminesofformula(IlIb),whereinatleastoneofR 7 and/orR8representa 

hydrogenatomareeasilysynthesizedinonestagefromcommerciallyavailable 

unprotectedamine(lila)bytreatmentwithBoc 2 OasisindicatedintheScheme7.  

Scheme 

(CH9~ k) __ /(CH2)fl 
/ ______________ HO 

HO I I 
H Boc 

Reactionk)Boc2O,0H2012,0NDtoRT.  

Abbreviations 

Inthepresentapplicationareusedthefollowingabbreviationswiththecorresponding 

20 U 

AcOH:AceticAcid 

ACVR2B:activinAreceptortypeIIB 

ALKn:activinreceptor-likekinasen 

ATP:adenosintriphosphate 

25 Boc2O:terc-butyldicarbonate 

Boc:tert-Butoxycarbonyl 

R7=HorlinearorbranchedCiCealkylgroup.
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Clint:Intrinsicclearance 

DIPEA:NN-Diisopropylethylamine 

DMA:Dimethylacetamide 

DMAP:4-Dimethylaminopyridine 

5 DMF:NN-Dimethylformamide 

DMSO:Dimethylsulfoxide 

EDGI:N~(3~Dimetilaminopropil)~Ntetilcarbodiimida) 

Et3N:Triethylamine 

EtOAc:Ethylacetate 

10 EtOH:ethanol 

FBS:Fetalbovineserum 

H:hour 

HATU: I-~Bis(dimethylamino)methylene]-1H-I,2,3-triazolo~4,5-bJpyridinium 3-oxide 

hexafluorophosphate 

15 HOBT:Hydroxybenzotriazole 

HPLC:High-performanceliquidchromatography 

K2EDTA:ethylenediaminetetraceticaciddipotassiumsalt 

LO:Liquidchromatography 

20 LiHMDS:Lithiumbis(trimethylsilyl)amide 

LLOQ:lowerlimitofquantification 

MeON:Acetonitrile 

MeCH:Methanol 

Mm:minutes 

25 MS:Massspectroscopy 

MTBE:Metilter-butil6ter 

NBS:N-Bromosuccinimide 

1H-NMR:Protonnuclearmagneticresonance
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NaGMO:Sodiumcarboxymethylcellulose 

Rt:retentiontime 

RT:roomtemperature 

Sem:2-(Trimethylsilyl)ethoxymethyl 

5 TGF~:transforminggrowthfactor-n 

THF:Tetrahydrofuran 

THF:EtOH:Tetrahydrofuran:ethanol 

UPLO:ultrahigh-performanceliquidchromatography 

UV:Ultraviolet 

10 Pharmacologicalactivity 

In vitro enzyme assay: Inhibition ofTGFIBR-1 

HumanTGF~R-1inhibitionexperimentswerecarriedoutinawhite384-microplatelow 

flange(Corning3572)withADP-GIokinaseAssayKit(PromegaV9101)andTGFI3R-1 

KinaseEnzymeSystem(PromegaV4092).TestcompoundsandstandardGalunisertib 

15 (Cayman15312),50ng/wellTGF~R-1kinaseand50pMATPwereaddedinafinal 

volumenof10pL/wellusingReactionbuffersuppliedbykitasassaybuffer.Thereaction 

mixturewasincubatedingentleshakingfor120mm atRTafterincubationof10pLof 

ADP-GloReagentwasaddedandincubatedingentleshakingfor40mm atRT.20pL 

20 30mm atRT.Luminiscence(1000ins)wasmeasuredinPerkinElmerEnSpire 

Multimodeplatereader.  

Results 

TableIshowstheresultsofassaysdescribedbelowofsomecompoundsofthepresent 

invention.  

25 TableI 

Example Name IC50 

2-(dimethylamino)ethyl3-fluoro-5-(2-(3

I (6-methylpyridin-2-yl)-4-(quinolin-4-yl)- A 

IH-pyrazol-1-yl)acetamido)benzoate 

ofKinaseDetectionReagentwasaddedandplatewasincubatedingentleshakingfor



WO20221069509 PCT/EP2021/076730 

23 

2-(dimethylamino)ethyl 5-(2-(3-(6

2 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-1-yI)acetamido)nicotinate 

2-(dimethylamino)ethyl 

3 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- B 

pyrazol-1-yI)acetamido)nicotinate 

2-morpholinoethyl 3-fluoro-5-(2-(3-(6

4 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- B 

pyrazol-1-yI)acetamido)benzoate 

2-(dimethylamino)ethyl 5-(2-(3-(6

5 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-1-.yI)acetamido)picolinate 

2-(4-methylpiperazin-1-yI)ethyl3-fluoro

6 5-(2-(3-(6-methylpyridin-2-yI)-4

(qulnolin-4-yI)-II-I-.pyrazol-.I- B 

yI)acetamido)benzoate 

2-(diethylamino)ethyl 3-fluoro-5-(2-(3

7 (6-methylpyridin-2-yI)-4-(quinolin-4-yI)- B 

II-I-pyrazol-I-yI)acetamido)benzoate 

I-methylpiperidin-4-yI 3-fluoro-5-(2-(3

8 (6-methylpyridin-2-yI)-4-(quinolin-4-yI)- B 

(I-methylpiperidin-4-yI)methyl 3-fluoro

9 5-(2-(3-(6-methylpyridin-2-yI)-4

(qulnolin-4-yI)-iI-I-pyrazol-i A 

yI)acetamido)benzoate 

(R)-quinuclidin-3-yI 3-fluoro-5-(2-(3-(6

I0 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-I-yI)acetamido)benzoate 

(S)-quinuclidin-3-yI 3-fluoro-5-(2-(3-(6

II methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-I-yI)acetamido)benzoate 

quinuclidin-4-yI 3-fluoro-5-(2-(3-(6

I2 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-I-yI)acetamido)benzoate 

II-I-pyrazol-I-yI)acetamido)benzoate
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2-(azetidin-I-yI)ethyl3-fluoro-5-(2-(3-(6

I3 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- B 

pyrazol-1-yI)acetamido)benzoate 

2-(aziridin-I-yI)ethyl3-fluoro-5-(2-(3-(6

I4 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-1-yI)acetamido)benzoate 

2-(methylamino)ethyl 3-fluoro-5-(2-(3

I5 (6-methylpyridin-2-yI)-4-(quinolin-4-yI)- A 

IH-pyrazol-1-yI)acetamido)benzoate 

2-aminoethyl 3-fluoro-5-(2-(3-(6

I6 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-1-.yI)acetamido)benzoate 

2-(ethylamIno)ethyl 3-fluoro-5-(2-(3-(6

I7 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- A 

pyrazol-1-yI)acetamido)benzoate 

2-(isopropylamino)ethyl3-fluoro-5-(2-(3

I8 (6-methylpyridin-2-yI)-4-(quinolin-4-yI)- A 

IH-pyrazol-1-yI)acetamido)benzoate 

2-(piperazin-I-yI)ethyl 3-fluoro-5-(2-(3

I9 (6-methylpyridin-2-yI)-4-(quinolin-4-yI)- A 

IH-pyrazol-1-yI)acetamido)benzoate 

20 methylpyridin-2-yI)-4-(quinolin-4-yI)-IH- B 

pyrazol-1-yI)acetamido)benzoate 

piperidin-4-yl 3-fluoro-5-(2-(3-(6

21 methylpyridin-2-yl)-4-(quinolin-4-yl)-IH- A 
U pyrazol-1-yl)acetamido)benzoate 

U Ranges.  

A:lC5o=<100nM 

B:100nM< 050<250nM 

5 Determination ofthe intracellular TGF-beta kinase activity (ALK-5) 

TheexperimentswerecarriedoutinA549cellline.30000cellswereseededin200p1of 

culturemedium(SigmaD6046)supplementedwithL-Glutamine(SigmaG7513), 

Penicillin!Streptomycin(InvitrogenI1058)andFBS(SigmaF9665)ona96wells 

piperidin-4-ylmethyl3-fluoro-5-(2-(3-(6-



WO20221069509 PCT/EP2021/076730 

25 

microplate(BectonDickinson353072).After16hoursmediumwaschangedtoserum 

freemedium.Galunisertibasinhibitorligand(CaymanCAY-15312)andrecombinant 

HumanTGF-~2(R&DSystems302-B2-002)asactivatoroftheALK-5,wereaddedin 

theircorrespondingwellsandincubatedfollowingtheinstructionsoftheAlphascreen 

5 AIphaLISA®SureFire®UltraT M p-SMAD3(5er423/425)Kit(PerkinElmerALSU-PSM3

A500).  

Results 

Table2showstheresultsofassaysdescribedbelowofsomecompoundsofthepresent 

10 invention.  

Table 

Example Name IC50 

2-(dimethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin
U U 

I 2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I- A 

yl)acetamido)benzoate 

4 2-morpholinoethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)- A 

4-(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

5 2-(dimethylamino)ethyl 5-(2-(3-(6-methylpyridin-2-yl)-4- B 

(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)picolinate 

2-(4-methylpiperazin-1-yl)ethyl 3-fluoro-5-(2-(3-(6

yl)acetamido)benzoate 

7 2-(diethylamino)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2- A 

yl)-4-(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

(1-methylpiperidin-4-yl)methyl 3-fluoro-5-(2-(3-(6

9 methylpyridin-2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I- A 

yl)acetamido)benzoate 

I5 2-(methylamino)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2- B 
yl)-4-(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

I9 2-(piperazin-I-yl)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2- A 
yl)-4-(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

21 piperidin-4-yl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4
(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate B 

U Ranges.  

6 methylpyridin-2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I- A
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A:105o=<IpM 

B:1050>1pM 

AscanbeseenfromtheresultsdescribedinTable2,thecompoundsofthepresent 

invention are potent inhibitors of transforming growth factor-n receptor I 

5 ((TGF~Rl)/ALK5).  

Determination of plasma stability of some compounds 

Humanplasmapooledfromhealthydonorsextractedincitratetubeswasemployedin 

theassay.Brieflyplatescontaining10pMcompoundsinplasma(totalvolume:50pL) 

10 wereincubatedat370 Qatthedifferenttimes(0,30,120and360mm).Then100p1 

Acetonitrilewereaddedforprecipitatingplasmaproteinandtheplatewascentrifuged 

at46000gfor60mm at50Q.SupernatantwastakenandanalysedbyUPLC/MS/MSfor 

samplequantification.Stationaryphase:ReversephaseAcquityUPLO®BEH0181.7 

pm(2.1mmx50mm)(Waters).Mobilephase:0.1%Formicacidwater/O.1%formicacid 

15 inacetonitrile.  

Gradient: 

Time(mm) Water Acetonitrile 

0 95% 5% 

0.1 95% 5% 

1 0% 100% 

2.2 95% 5% 

2.5 95% 5% 

Flow:0.6mI/mm.ThechromatographicequipmentemployedwasanUPLOQSMWaters 

Acquity.CompoundconcentrationswerecalculatedfromtheMSpeakareas.  

20 Results 

Table3showstheresultsofassaysdescribedbelowofsomecompounds.Itshows 

remainingpercentageforeachofthestudiedcompoundsathumanplasmaatthe 

differenttimestested.  

Table 

2 0% 100%
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0mm 30mm 120mm 360mm 
Example 

(%) (%) (%) (%) 

1 100 0 0 0 

5 
100 10 0 0 

7 
100 16.0 3.3 0.1 

9 
100 16.6 3.1 0 

18 
100 33.9 11.1 0.1 

19 
100 1.9 0.3 0 

21 

Comparativeexample1 100 100 88 87 

Comparativeexample2 100 83 69 67 

Comparativeexample3 100 99 96 73 

Allthestudiedexamplesofthepresentinventionshowedlowstabilityinhumanplasma, 

unlikecompoundsofcomparativeexampleI, comparativeexample2andcomparative 

example3whichwereremainingupto60%ofinitialamountafter6hours.  

5 Thederivativesoftheinventionareusefulinthetreatmentorpreventionofdiseases 

knowntobesusceptibletoimprovementbytreatmentwithaninhibitoroftransforming 

growthfactor-nreceptorI(TGF~Rl)/ALK5.Suchdiseasesarerespiratorydiseasessuch 

aspulmonaryfibrosisasthmachronicobstructivepulmonarydiseaseadultrespiratory 

100 74.3 34.2 6.3



WO20221069509 PCT/EP2021/076730 

28 

distresssyndromeinterstitialpulmonaryfibrosispulmonaryarterialhypertensionand 
lungcancer fibroticskindiseasessuchasscieroderma nephrogenicfibrosing 

7 7 

dermopathymixedconnectivetissuediseasescieromyxedema scierodermaand 
7 7 

eosinophilicfasciitisfibroticeyediseasessuchasdryeyesage-relatedmacular 

5 degenerationscarringinthecorneaandconjunctivapost-cataractfibrosisproliferative 

vitreoretinopathyandproliferativediabeticretinopathy.  

Accordinglythederivativesoftheinventionandpharmaceuticallyacceptablesalts 

thereofandpharmaceuticalcompositionscomprisingsuchcompoundsand/orsalts 

thereofmaybeusedinamethodoftreatmentofdisordersofthehumanbodywhich 

10 comprisesadministeringtoasubjectrequiringsuchtreatmentaneffectiveamountof 

esterderivativesofthepresentinventionorapharmaceuticallyacceptablesaltthereof.  

Thepresentinventionalsoprovidespharmaceuticalcompositionswhichcompriseasan 

activeingredient7 atleastanesterderivativesofformula(I)orapharmaceutically 

acceptablesaltthereofinassociationwithothertherapeuticsagentsapharmaceutically 

15 acceptableexcipientsuchasacarrierordiluent.Theactiveingredientmaycomprise 

0.001%to99%byweightpreferably0.01%to90%byweightofthecomposition 

dependinguponthenatureoftheformulationandwhetherfurtherdilutionistobemade 

priortoapplication.  

Preferably, compounds offormula (I), pharmaceutically acceptable salts and 

20 compositionsthereofaremadeupinaformsuitableforinhalenasaloraltopicalor 

pharmaceuticallyacceptablesaltsandcompositionsthereofaremadeupinaform 

suitableforinhaleadministration.  

Thepharmaceuticallyacceptableexcipientswhichareadmixedwiththeactive 

25 compoundorsaltsofsuchcompoundtoformthecompositionsofthisinventionarewell 

knownperseandtheactualexcipientsuseddependinteraliaontheintendedmethod 

ofadministeringthecompositions.  

Compoundsofformula(I),pharmaceuticallyacceptablesaltsthereofandcompositions 

ofthisinventionarepreferablyadaptedforperosadministration.Inthiscasethe 

30 compositionsfororaladministrationmaytaketheformofinhalationaerosolsinhalation 

solutionsdrypowderinhalationtabletsretardtabletssublingualtabletscapsulesor 

liquidpreparationssuchasmixtureselixirssyrupsorsuspensionsallcontainingthe 

compoundoftheinventionsuchpreparationsmaybemadebymethodswell-knownin 

heart.  

ocularadministration. In a more preferablyway, compounds offormula (I),
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Theadministrationofcompoundofformula(I)toamammalinthetreatmentofa 

respiratorydiseasessuchaspulmonaryfibrosisasthmachronicobstructivepulmonary 

diseaseadultrespiratorydistresssyndromeinterstitialpulmonaryfibrosispulmonary 

arterialhypertensionandlungcancerfibroticskindiseasessuchasscleroderma, 

5 nephrogenicfibrosingdermopathymixedconnectivetissuediseasescleromyxedema, 

sclerodermaandeosinophilicfasciitisfibroticeyediseasessuchasdryeyesage

relatedmaculardegenerationscarringinthecorneaandconjunctivapost-cataract 

fibrosisproliferativevitreoretinopathyandproliferativediabeticretinopathyarea 

particularaspectofthepresentinventionmaybecarriedoutinanyfeasibleway.  

10 Preferablytheadministration isoral. Preferably, oraladministration isinhaled 

administration.  

Thediluentswhichmaybeusedinthepreparationofthecompositionsincludethose 

liquidandsoliddiluentswhicharecompatiblewiththeactiveingredienttogetherwith 

colouringorflavouringagentsifdesired.Tabletsorcapsulesmayconvenientlycontain 

15 between2and500mgofactiveingredientortheequivalentamountofasaltthereof.  

Theliquidcompositionadaptedfororalusemaybeintheformofsolutionsor 

suspensions.Thesolutionsmaybeaqueoussolutionsofasolublesaltorotherderivative 

oftheactivecompoundinassociationwithforexamplesucrosetoformsyrup.The 

suspensionsmaycompriseaninsolubleactivecompoundoftheinventionora 

20 pharmaceuticallyacceptablesaltthereofinassociationwithwatertogetherwitha 

Effectivedosesarenormallyintherangeof2-2000mgofactiveingredientperday.Daily 

dosagemaybeadministeredinoneormoretreatmentspreferablyfromIto4 

treatmentsperday.  

25 Thepresentinventionwillbefurtherillustratedbythefollowingexamples.Thefollowing 

aregivenbywayofillustrationanddonotlimitthescopeoftheinventioninanyway.  

Thesynthesisofthecompoundsoftheinventionisillustratedbythefollowingexamples 

includingthepreparationoftheintermediateswhichdonotlimitthescopeofthe 

inventioninanyway.  

30 EXAMPLES 

General.Reagentssolventsandstartingproductswereacquiredfromcommercial 

sources.Theterm concentration"referstothevacuumevaporationusingaBOchi 

rotavapor. When indicated, the reaction products were purified by "flash" 

suspendingagentorflavouringagent.
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chromatographyonsilicagel(40-63pm)withtheindicatedsolventsystemorusinga 

VertexCombiFlashsystem.ThespectroscopicdataweremeasuredinaVarianMercury 

300spectrometer.ThemeltingpointsweremeasuredinaBUchi535instrument.The 

HPLC-MSwereperformedonaGilsoninstrumentequippedwithaGilson321piston 

5 pumpaGilson864vacuumdegasseraGilson189injectionmodulea1/1000Gilson 

splitteraGilson307pumpaGilson170detectorandaThermoquestFenniganaQa 

detector.TheUPLC-MSwereperformedonanAcquityH-Class(Waters)equippedwith 

anAcquitysamplemanageranAcquityquaternarysolventmanageranAcquityPDA 

detectoranAcquityQDAdetectorandaVaccubrandvacuumpump 

10 IntermediateI:I-(6-methylpyridin-2-yI)-2-(quinolin-4-yI)ethan-1-one 

Toasolutionof4-methylquinoline(5.0g,34.91mmol)inTHF(50mL)andcooledat-30 

00withtheaidofanexternal002/acetonebathLiHMDS(105mL,104.73mmol)was 

dropwiseaddedforIhandthereactionmixturewasstirredatlowtemperatureforIh.  

Thereactionwascooledat-30NDothertimeandethyl6-methylpyridine-2-carboxylate 

15 (6.3g,41.90mmol)wasdropwiseaddedfor5mm andthemixturewasstirredfor18h 

allowedtoreachroomtemperature.Thesuspensionresultingwasfilteredwashingwith 

THF(40mL)togiveayellowsolid(7.04g,76%).  

1 H-NMR(300MHzODOIs):5=8.84(dJ=4.4HzIH),8.138- 8.045(in,2H),7.85(d, 

J=7.6HzIH),7.74- 7.66(in,2H),7.56- 7.51(inIH),7.41(dJ=4.4HzIH),7.36 

20 (ddJ=7.6,0.5HzIH),5.02(s,2H),2.67(s,3H).  

Intermediate2:4-(3-(6-methylpyridin-2-yI)-1H-pyrazol-4-yI)quinoline 

Toasolutionof1-(6-methylpyridin-2-yl)-2-(quinolin-4-yl)ethan-1-one(7.04g,26.58 

25 mmol)inDMF(35mL)cooledwiththeaidofanexternalice/H20bathat90QDMF-DMA 

(10.6mL,79.75mmol)wasaddedfor8mm.AcOH(5.5mL,95.68mmol)wasadded 

dropwiseandthereactionmixturewasstirredfor17hallowedtoreachroom 

temperature.Thereactionmixturewascooledat7NDwithanexternalice/H20bathand 

N2 H4 ~H2 0(6.45mL,50.06mmol,64-65%)wasaddeddropwiseandstirredatlow 

30 temperaturefor3h.H 2 0(70mL)wasaddeddropwiseandthesuspensionresultingwas 

stirredatroomtemperatureovernight.Thesuspensionresultingwasfilteredandwashed 

withH2 0(60mL)togiveabeigesolid(3.45g,45%).  

1 H-NMR(300MHzDMSO-d 6 ):5=13.63(brsIH),8.81(brsIH),8.04(dJ=9.6Hz, 

IH),7.73- 7.40(in,7H),7.02(inIH),2.50(s,3H).  

35 HPLC-MS:Rt9.100m/z286.9EM+HJ~.  

HPLC-MS:Rt10.077m/z262.7EM+HJ~.
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Intermediate3:tert-butyl2-hydroxyethylisopropylcarbamate 

Toasolutionof2-(isopropylamino)etanol(1.4g,9.69mmol)indichioromethane(10mL), 

cooleddownto50 Qwiththeaidofanexternalice/waterbathasolutionoftert-butyl 

5 dicarbonate(2.5gII.63mmol)indichloromethane(5mL)wasadded.Thereaction 

mixturewasallowedtoreachroomtemperatureandstirredfor22hdilutedwith 

dichloromethane(10mL),washedwithammoniumchloride(2x15mLaqueous 

saturatedsolution)andwithcitricacid(15mLaqueoussolutionIM).Theorganiclayer 

wasdriedoversodiumsulfateandconcentratedtogiveayellowoil(2.1g).Theproduct 

10 wasusedinthenextstepwithoutadditionalpurification.  

1HNMR(300MHzCDCIz)5=4.17(sIH),3.69(tJ=5.6Hz,2H),3.30 3.25(in,2H), 

1.46(s,9H),1.11(ddJ=6.871.2Hz,6H).  

Thefollowingintermediatesfrom4to10,werepreparedfollowingtheprocedure 

15 describeforIntermediate3.  

Intermediate4:tert-butyl2-hydroxyethylcarbamate 

1 HNMR(300MHz,0D013 )5=3.71(tJ=5.0Hz,2H),3.30(tJ=5.0Hz,2H),1.46(s, 

9H).  

20 Intermediate5:tert-butyl2-hydroxyethylmethylcarbamate 

3H),1.48(s,9H).  

Intermediate6:tert-butylethyl2-hydroxyethylcarbamate 

1 HNMR(300MHz,0D01 3 )5=3.72(tJ=5.2Hz,2H),3.35(tJ=5.2Hz,2H),3.26(q, 

25 J=7.0Hz,2H),2.58(sIH),1.46(s,9H),1.10(tJ=7.0Hz,3H).  

Intermediate7:tert-butyl4-(2-hydroxyethyl)piperazine-1-carboxylate 

1 HNMR(300MHz,0D013 )5=3.62(tJ=5.4Hz,2H),3.43(tJ=5.1Hz,4H),2.55(t 

J=5.4Hz,2H),2.45(tJ=5.1Hz,4H),1.44(s,9H).  

Intermediate8:tert-butyl4-(hydroxymethyl)piperidine-I-carboxylate 

30 1 HNMR(300MHzODOIS)5=4.12(dJ=13.4Hz,2H),3.56 3.42(in,2H),2.70(tJ 

=12.9Hz,2H),1.71(dJ=13.9Hz,2H),1.60- 1.45(inIIH),1.19- 1.08(inIH).  

Intermediate9:tert-butyl4-hydroxypiperidine-I-carboxylate 

1 HNMR(300MHz,0D013 )53.76(tJ=5.3Hz,2H),3.41(tJ=5.3Hz,2H),2.93(s,



WO20221069509 PCT/EP2021/076730 

32 

1 HNMR(300MHz,0D013)5=4.00-3.70(in,3H),3.02(dddJ=13.4,9.8,3.3Hz,2H), 

1.63(sa,2H),1.95 1.77(in,2H),1.45(s,9H).  

IntermediateI0:tert-butyl6-bromopyridine-3-carboxylate 

Toasuspensionof6-bromopyridine-3-carboxylicacid(1g,4.95mmol)and(4

5 dimethylamino)pyridine(50mg,0.08mmol)inTHF(15)asolutionofdi-tert-butyl 

dicarbonate(2.7g,12.38mmol)inTHF(2mL)wasaddeddropwiseandthereaction 

mixturewasrefluxedfor5h.Thereactionwasallowedtoreachroomtemperatureand 

wasstirredfor17h.Thesolventwasevaporatedunderreducedpressuredandthe 

residuewasdissolvedinMTBE(10mL)andwashedwithH 20(xlOmL),withcitricacid 

10 (10mlaqueoussolution0.5M),withH 20(10mL)andwithNaHCO 3 (10mLaqueous 

saturatedsolution).Theorganiclayerwasdriedoversodiumsulfateandconcentrated 

todrynesstoaffordanyellowsolid(0.890g,70%).Theproductwasusedinthenext 

stepwithoutadditionalpurification.  

HPLC-MS:Rt3.791m/z258.1EM+HJ~.  

15 

Intermediate11:tert-butyl5-aminopicolinate 

Cuprousiodide(0.510g,2.68mmol),trans-4-hydroxy-L-proline(0.703g5.36mmol) 

andtert-butyl5-bromopicolinate(3.46g,13.40mmol)werestirredwithdimethylsulfoxide 

(20mL)inasealedtube.Concentratedammoniumhydroxide(15mL)wasaddedand 

20 thetubewasclosedandthehomogeneousbluesolutionwasheatedat80NDfor17 

hours.Thereactionmixturewasallowedtoreachroomtemperatureandfiltered.The 

ammoniumchloridesolution(50mL).Theaqueouslayerswereextractedwith 

dichloromethane(2x30mL)andthecombinedorganicextractsweredriedoversodium 

25 sulfateandconcentratedtoaffordawhitesolid(2.16g,83%).  
1H-NMR(300MHzODOIs):5 8.13(br.5,IH),7.86(dJ=8.8HzIH),6.95(ddJ= 

8.8,2.3HzIH),1.61(s,9H).  

HPLC-MS:Rt8.607m/z195.2[M+HJ~.  

30 Thefollowingintermediate12waspreparedfollowingtheproceduredescribefor 

Intermediate11.  

IntermediateI2:tert-butyl6-aminopyridine-3-carboxylate 

HPLC-MS:Rt3.262m/z195.3[M+HJ~.  

resultingsolidwasdissolvedindichloromethane(30mL)andwashedwithsaturated
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Intermediate13:tert-butyl5-(2-bromoacetamido)picolinate 

tert-Butyl5-aminopicolinate(1.07g,5.51mmol)wassuspendedindichioromethane(15 

mL)andcooledto00 Q*Triethylamine(0.84mL,6.06mmol)wasaddedfollowedby 

additiondropwiseofadisolutionofbromoacetylbromide(0.67mL,7.71mmol)in 

5 dichloromethane(2mL).Thereactionmixturewasstirredat0 0 Qfor40mm.andthen 

allowedtowarmtoroomtemperature.Theresultingsuspensionwasfilteredwashing 

withdichloromethane(5mL).Thesolidwaspurifiedbyflashchromatographyonsilice 

gel(2-*3%MeOH/0H 2 012 )togiveanorangesolid(1.11g,64%).  

1 H-NMR(300MHzDMSO-d 6 ):5=10.97(sIH),8.79(dJ=2.6HzIH),8.24(ddJ

10 8.5,2.6HzIH),8.01(dJ=8.5HzIH),4.11(s,2H),1.54(s,9H).  

HPLC-MS:Rt9.514m/z313.0-315.0EM~H]m.  

IntermediateI4:3-(2-bromoacetamido)-5-fIuorobenzoicacid 

Toasolutionof3-amino-5-fluorobenzoicacid(6.0g,38.67mmol)inTHF(60mL),cooled 

15 inanexternalH2 0/icebath,2-bromoacetylbromide(3.7mL,42.54mmol)wasadded 

andthereactionmixturewasstirredatlowtemperatureforI0mmallowedtoreachroom 

temperatureandstirredfor22h.Thesuspensionresultingwasfilteredwashingwith 

EtOAc(30mL)andthemotherliquorwasconcentratedtodrynessandthesolidwas 

slurriedwithamixtureofEt2O:hexanesI:1(25mL)tofurnishawhitesolid(7.4g,70%).  

20 1 HNMR(300MHzDMSO-d 6 )510.79(sIH),7.95(tJ=1.4HzIH),7.79(dtJ=10.9, 

2.2HzIH),7.38(dddJ=8.9,2.2,1.4HzIH),4.06(s,2H).  

Thefollowingintermediatesfrom15to16,werepreparedfollowingtheprocedure 

25 describeforIntermediate14.  

IntermediateI5:tert-butyl6-(2-bromoacetamido)pyridine-3-carboxylate 

1 HNMR(60MHzDMSO-d 6 )58.80(ddJ=2.1,1.1HzIH),8.19(tJ=1.8Hz,2H), 

4.17(s,2H),1.55(s,9H).  

30 HPLC-MS:Rt3.658m/z317.1[M+HJ~.  

IntermediateI6:5-(2-bromoacetamido)pyridine-3-carboxylicacid 

1 HNMR(60MHzDMSO-d 6)510.98(sIH),9.17 8.49(in,2H),8.57 7.81(inIH), 

4.08(s,2H).  

35 HPLC-MS:Rt1.205m/z257.1- 259.2EM+H]~.  

HPLC-MS:Rt1.89m/z276.2EM+HJ~.
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Intermediate IU 3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)-5-fluorobenzoicacid 

Toasuspensionof4-(3-(6-methylpyridin-2-yI)-IH-pyrazol-4-yI)quinoline(3.5g,12.26 

5 mmol)inTHF(100mL)cooledat-11NDwiththeaidofanexternalEtOH/icebathNaH 

(1.5g,36.78mmol.60%dispersioninmineraloil)wasaddedinoneportionandthe 

reactionmixturewasstirredatlowtemperaturefor30mm.Asolutionof 

bromoacetamido)-5-fluorobenzoicacid(4.4g,15.94mmol)inTHF(100mL)wasadded 

dropwisefor45mm andthemixturewasstirredfor3hallowedtoreachroom 

10 temperatuteovernight.Silicewasaddedandthesolventwasconcentratatedinvacuo.  

Theresiduewaspurifiedbyflashchromatographyonsilicegel(8-*15%MeOH/0H 2 012 

+1%AcOH)togiveabeigsolid(4.71g,80%).  

1 HNMR(300MHzDMSO-d 6 )5=10.90(sIH),8.88(dJ=4.5HzIH),8.18(sIH), 

8.10 7.96(in,2H),7.85- 7.69(in,3H),7.64- 7.31(in,5H),6.98(dJ=7.5HzIH), 

15 5.27(s,2H),1.82(s,3H).  

HPLC-MS:Rt3.018m/z482.1[M+HJ~.  

Thefollowingintermediatesfrom18to19,werepreparedfollowingtheprocedure 

describeforIntermediate17.  

20 

Intermediate I8: tert-butyl 5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

Theresiduewaspurifiedbyflashchromatographyonsilicegel(2.5-+4%MeOH/0H 2 012 ) 

togiveayellowsolid(0.950g,69%).  

25 1 H-NMR(300MHzODOIs):5=10.83(sIH),8.92(ddJ=4.7,1.4HzIH),8.54(in, 

IH),8.30-8.26(inIH),8.18(dJ=8.5HzIH),7.95(dJ=8.2HzIH),7.80-7.69(in, 

3H),7.49-7.31(in,3H),7.00(dJ=7.9HzIH),6.90(dJ=7.9HzIH),5.29(s,2H), 

2.37(s,3H),1.62(s,9H).  

HPLC-MS:Rt10.376m/z521.1EM+HJ~.  

30 

IntermediateI9:tert-butyl6-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-I-yI)acetamido)pyridine-3-carboxylate 

1 HNMR(300MHzDMSO-d 6 )511.20(sIH),8.68(inIH),8.26 7.64(in,4H),7.72 

7.02(in,7H),6.81(dJ=7.4HzIH),5.19(s,2H),1.67(s,3H),1.39(s,9H).  

pyrazol-I-yI)acetamido)picolinate
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HPLC-MS:Rt4.O11m/z521.3 522.2EM+H]~.  

Intermediate U 5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-1H-pyrazol-1

yI)acetamido)picolinicacid.  

5 Toasolutionoftert-butyl5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)picolinate(0.170mg,0.518mmol)inahydrochloricacidsolution(8ml, 

solution4Mindioxane)wasrefluxedfor2handallowedtoreachroomtemperature.  

EtOAc(2x15mL9wasaddedandthesolventswereremovedinvacuo.Theresidue 

crudewaspurifiedbyCl8chromatographywithaCombiflashsystem(5-*100% 

10 H2 0/MeCN)togiveabeigesolid(0.063g,26%).  

1 H-NMR(300MHzDMSO-d 6 ):5=11.06(sIH),8.91(sIH),8.85(dJ=4.4HzIH), 

8.26(dJ=8.1HzIH),8.18(sIH),8.05(tJ=9.3Hz,2H),7.72-7.37(in,6H),6.98(d, 

J=7.5HzIH),5.33(s,2H),1.83(s,3H).  

HPLC-MS:Rt12.726m/z465.0EM+HJ~.  

15 

Thefollowingintermediate21waspreparedfollowingtheproceduredescribefor 

Intermediate20.  

Intermediate21:6-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-1H-pyrazol-1

20 yI)acetamido)pyridine-3-carboxylicacid 

Intermediate22: tert-butyl 2-(3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-1H

pyrazol-1-yI)acetamido)-5-fIuorobenzoyloxy)ethylethylcarbamate 

To a suspension of 3-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH-pyrazol-I

25 yl)acetamido)-5-fluorobenzoicacid(0.20g,0.415mmol)inDMF(4mL)NN

diisopropylethylamine(0.21mLI.24mmol)andI-~bis(dimethylamino)methylene]-1H

I,2,3-triazolo~4,5-bJpyridinium3-oxidehexafluorophosphate(0.26g,0.622mmol)were 

addedandthereactionmixturewasstirredatroomtemperaturefor30mm.Asolutionof 

tert-butylethyl2-hydroxyethylcarbamate(0.15g,0.830mmol)inDMF(1mL)wasadded 

30 andthemixturewasstirredatroomtemperaturefor2h.Thereactionmixturewasdiluted 

withEtOAc(15mL)andwashedwithbrine(3x10mL).Theorganiclayerwasdriedover 

sodiumsulfateandconcentratedtogiveabrownoil(0.3g)thatwasusedinthenext 

stepwithoutadditionalpurification.  

HPLC-MS:Rt3.158m/z465.1[M+HJ~.
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HPLC-MS:Rt4.021mlz653.3[M+HJ~.  

Thefollowingintermediatesfrom23to28,werepreparedfollowingtheprocedure 

describeforIntermediate22 

5 Intermediate23: tert-butyl 2-(3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-1H

pyrazol-1-yI)acetamido)-5-fIuorobenzoyloxy)ethylisopropylcarbamate 

HPLC-MS:Rt4.112m1z667.3EM+HJ~.  

Intermediate24: tert-butyl 2-(3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-1H

pyrazol-1-yI)acetamido)-5-fIuorobenzoyloxy)ethylcarbamate 

10 HPLC-MS:Rt3.878mlz625.3[M+HJ~.  

Intermediate25: tert-butyl 2-(3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-1H

pyrazol-1-yI)acetamido)-5-.fIuorobenzoyloxy)ethylmethylcarbamate 

HPLC-MS:Rt3.954mlz639.3EM+HJ~.  

Intermediate26:tert-.butyl4-(2-(3-(2-(3-{6-.methylpyridin-2-yI)-.4-{quinolin-.4-.yI)-.1H

15 pyrazol-1-yI)acetamido)-5-fIuorobenzoyloxy)ethyl)piperazine-I-carboxylate 

HPLC-MS:Rt3.981mlz694.2[M+HJ~.  

Intermediate27:tert-butyl4-((3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

HPLC-MS:Rt4.091mlz679.3[M+HJ~.  

20 Intermediate28: tert-butyl4-(3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-I-yI)acetamido)-5-fIuorobenzoyloxy)piperidine-I-carboxylate 

HPLC-MS:Rt4.060mlz665.3[M+HJ~.  

Intermediate 29:methyl3-(2-bromoacetamido)-5-chlorobenzoate 

HPLC-MS:Rt9.991mlz306.0[M~HJm.  

25 Thisintermediatewaspreparedfollowingtheproceduredescribeforintermediate 

I7.Exampies 
Example I: 
___________ 2-(dimethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

pyrazol-I-yI)acetamido)-5-fIuorobenzoyloxy)methyl)piperidine-I-carboxylate
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To a suspension of 3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)-5-fluorobenzoicacid(2.0g,4.150mmol)indichioromethane(50mL) 

thionylchloride(1.5mL,20.75mmol)wasaddedandthereactionmixturewasheated 

underrefluxedovernight.Thereactionwasallowedtoreachroomtemperatureandthe 

5 solventwasevaporatedunderreducedpressured.Theresiduewassuspendedin 

dichloromethane(50mL)and2-(dimethylamino)ethanol(0.59mL,6.22mmol)andNN

diisopropylethylamine(3mL,17.48mmol)wereaddedandthemixturewasstirredat 

roomtemperaturefor30mm.Thereactionmixturewaspouredonwater(50mL),the 

phaseswereseparatedandtheorganicphasewaswashedwithwater(50mL)andwith 

10 brine(50mL).ToorganiclayeranaqueouscitricacidsolutionwasaddedtoreachpH 

I.7,thelayerswereseparatedandthefinalorganiclayerwasdriedoversodiumsulfate 

andconcentratedtodryness.Acetonitrile(25mL)wasaddedtotheresidueandthe 

mixturewasstirredatroommtemperaturefor20mmheatedto55NDfor15mm and 

allowedtoreachroomtemperatureovernight.Theresultingsuspensionwasfiltered, 

15 washingwithacetonitrile(15mL)togiveabeigesolid(1.24g,54%).  

1 HNMR(300MHzDMSO-de)5=10.95(sIH),8.84(dJ=4.4HzIH),8.32-7.10(in, 

IIH),6.96(dJ=7.4HzIH),5.22(s,2H),4.36(tJ=5.6Hz,2H),2.60(tJ=5.6Hz, 

2H),2.19(s,6H),1.82(s,3H).  

UPLC-MS:Rt3.562m/z553.4- 554.4[M+HJ~.  

20 Thefollowingexamplesfrom2to3werepreparedfollowingtheproceduredescribed 

Example 2:2-(dimethylamino)ethyl5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

IH-pyrazol-1-yI)acetamido)nicotinate 

1HNMR(300MHzDMSO-d6)510.99(sIH),9.01(dJ=2.5HzIH),8.84(ddJ

25 10.2,3.2Hz,2H),8.65(tJ=2.2HzIH),8.19(sIH),8.04(dJ=8.3HzIH),7.81 

7.27(in,7H),6.98(dJ=7.4HzIH),5.32(s,2H),4.40(tJ=5.7Hz,2H),2.63(tJ= 

5.7Hz,2H),2.21(s,6H),1.84(s,3H).  

UPLC-MS:Rt2.853m/z536.4- 537.4[M+HJ~.  

Example 3:2-(dimethylamino)ethyl6-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

30 1H-pyrazol-1-yI)acetamido)nicotinate 

1 HNMR(300MHzDMSO-de)511.43(sIH),9.07-8.66(in,2H),8.46 7.88(in,4H), 

7.81- 7.23(in,6H),6.98(dJ=7.4HzIH),5.37(s,2H),4.37(tJ=5.7Hz,2H),2.62 

(tJ=5.7Hz,2H),2.22(s,6H),1.84(s,3H).  

fortheExample1.
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UPLC-MS:Rt2.911mlz536.4-537.4EM+HJ~.  

Example 4:2-morpholinoethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin

4-yI)-1H-pyrazol-1-yI)acetamido)benzoate 

5 To a suspension of 3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)-5-fluorobenzoicacid(0.200g,0.397mmol)indichioromethane(8mL) 

thionylchloride(0.290mL,3.97mmol)wasaddedandthereactionmixturewasheated 

underrefluxed3hallowedtoreachroomtemperatureandthesolventwasevaporated 

underreducedpressured.Theresiduewassuspendedindichloromethane(8mL)and 

10 2-morpholinoethanol(0.145mL,1.19mmol)wasadded7 stirringthemixtureatroom 

temperatureovernight.Thesolventwasremovedinvacuotheresiduewasdisolvedin 

EtOAc(20mL)andwashedwithsodiumbicarbonate(2x20mLaqueoussaturated 

solution).Theorganicphasewasdriedoversodiumsulfateandconcentrated.The 

reactionproductwassuspendedinMeCN(10mL),stirredatroomtemperaturefor4h 

15 andtheresultingsuspenionwasfilteredwashingwithMeON(2x5mL)toaffordawhite 

solid(0.130g,55%).  

1 HNMR(300MHzDMSO-d 6 )5=10.93(sIH),8.83(dJ=4.5HzIH),8.15(sIH), 

8.02(dJ=8.0Hz,2H),7.85(dJ=11.1HzIH),7.74 7.25(in,7H),6.96(dJ=7.5 

HzIH),5.25(s,2H),4.39(tJ=5.8Hz,2H),3.53(tJ=4.6Hz,4H),2.67(tJ=5.8 

20 Hz,2H),2.44(in,4H),1.81(s,3H).  

Thefollowingexamplesfrom5to8,weresynthesizedusingtheproceduredescribed 

fortheExample4.  

Example 5:2-(dimethylamino)ethyl5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

25 IH-pyrazol-1-yI)acetamido)picolinate 

1 HNMR(300MHzDMSO-de)5=11.07(sIH),8.93 8.81(in,2H),8.30(dJ=8.8 

HzIH),8.17(sIH),8.06(ddJ=13.5,8.4Hz,2H),7.76 7.34(in,6H),6.98(dJ= 

7.7HzIH),5.33(s,2H),4.37(tJ=6.1Hz,2H),2.61(tJ=6.1Hz,2H),2.21(s,6H), 

1.84(s,3H).  

30 UPLC-MS:Rt2.682m/z536.5EM+HJ~.  

Example 6:2-(4-methylpiperazin-I-yI)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)

4-(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

UPLC-MS:Rt3.449m/z595.4-596.4EM+HJ~.



WO20221069509 PCT/EP2021/076730 

39 

1 HNMR(300MHzDMSO-d 6 )5=10.94(sIH),8.83(dJ=4.4HzIH),8.29 7.23 

(inIIH),6.96(dJ=7.6HzIH),5.26(s,2H),4.36(brs,2H),2.66(brs,2H),2.48(br 

s,4H),2.27(brs,4H),2.09(s,3H),I.82(s,3H).  

UPLC-MS:Rt3.083mlz608.3- 609.3[M+HJ~.  

5 

Example 7: 
____________ 2-(diethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4
(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

1 HNMR(300MHzDMSO-de)5=10.94(sIH),8.84(dJ=4.4HzIH),8.25 7.23 

(inIIH),6.96(dJ=7.5HzIH),5.26(s,2H),4.34(tJ=5.8Hz,2H),2.82(tJ=5.8 

10 Hz,2H),2.59(qJ=7.1Hz,4H),1.82(s,3H),0.97(tJ=7.1Hz,6H).  

UPLC-MS:Rt3.393mlz581.4- 582.4EM+HJ~.  

Example 8: 

___________ I-methylpiperidin-4-yl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

15 1 HNMR(300MHzDMSO-de)5=10.93(sIH),8.84(dJ=4.5HzIH),8.29 7.76 

(in,5H),7.79- 7.24(in,7H),6.96(dJ=7.5HzIH),5.26(s,2H),4.97(brsIH),2.70 

(brs,2H),2.28(brs,2H),I.94(brs,2H),I.82(in,5H).  

UPLC-MS:Rt3.248mlz579.4- 580.4[M+HJ~.  

20 ___________ 

Example 9:(1-methylpiperidin-4-yl)methyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)

4-(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

yI)acetamido)-5-fluorobenzoicacid(0.20g,0.415mmol)inNN-dimethylformamide(4 

mL)NN-diisopropiletilamina(0.21mL,1.24mmol),hydroxybenzotriazole(0.125 

25 0.623mmol)and1-etiI-3-(3-dimetilaminopropil)carbodiimida(0.120g,0.623mmcl)were 

addedandthereactionmixturewasstirredatroomtemperaturefor40mm.Asolutionof 

(1-methylpiperidin-4-yI)methanol(0.11g,0.830mmol)inNN-dimethylformamide(1mL) 

wasaddedcontinuingtostirthemixtureatroomtemperaturefor3h.Thereaction 

mixturewasdilutedwithEtOAc(20mL)andwashedwithbrine(3x15mL).Theorganic 

30 layerwasdriedoversodiumsulfateandconcentratedunderreducedpressure.The 

residuewaspuridiedby018chromatographywithaCombiflashsystem(5-+80% 

H2 0/MeCN+0.1%formicacid)toaffordawhite-offsolid(0.015g,6%).  

1 HNMR(300MHzDMSO-d 6 )5=11.02(sIH),8.86(dJ=4.5HzIH),8.24 7.84 

35 (in,5H),7.78-7.28(in,6H),6.98(dJ=7.5HzIH),5.28(s,2H),4.18(dJ=5.8Hz, 

To a solution of 3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I-
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2H),2.88(dJ=11.2Hz,2H),2.24(s,3H),2.04(tJ=11.2Hz,2H),1.84(s,3H),1.73 

(dJ=11.9Hz,3H),1.39(tJ=11.9Hz,2H).  

UPLC-MS:Rt3.141mlz593.4- 594.4EM+HJ~.  

5 _____________ 

Example I0:(R)-quinuclidin-3-yI3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin

4-yI)-1H-pyrazol-1-yI)acetamido)benzoate 

To a suspension of 3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)-5-fluorobenzoicacid(0.20g,0.415mmol)inNN-dimethylformamide(4 

mL) NN-diisopropiletilamina (0.21 mL, 1.24 mmol) and 1

10 ~bis(dimethyIamino)methyIeneJ-1H-I,2,3-triazoIo~4,5-bJpyridinium 3-oxide 

hexafluorophosphate(0.23g0.623mmol)wereaddedandthereactionmixturewas 

stirredatroomtemperaturefor30mm.Tothereactionmixture(R)-quinuclidin-3-oI(0.105 

g,0.830mmol)wasaddedcontinuingwithstirringatroomtemperatureovernight.The 

reactionmixturewasdilutedwithEtOAc(30mL)andwashedwithbrine(2x20mL).The 

15 organiclayerwasdriedoversodiumsulfateandconcentratedunderreducedpressure.  

Theresiduewaspuridiedby018chromatographywithaCombiflashsystem(5-*80% 

H20/MeCN+0.1%formicacid)toaffordawhite-offsolid(0.057g,23%).  

1 HNMR(400MHzDMSO-d 6 )5=10.95(sIH),8.83(dJ=4.4HzIH),8.16(dJ

11.7Hz,2H),8.02(ttJ=3.7,1.0Hz,2H),7.91(dtJ=10.9,2.3HzIH),7.77 7.61 

20 (in,2H),7.56(tJ=7.7HzIH),7.52 7.43(in,2H),7.43- 7.33(in,2H),6.96(dtJ

7.5,0.8HzIH),5.26(s,2H),4.99(dddJ=8.24.9,2.1HzIH),3.34 3.21(in,2H), 

1.53-1.39(mIH).  

UPLC-MS:Rt3.144m/z591.4 592.4EM+H]~.  

25 

ThefollowingexamplesfromIIto14,weresynthesizedusingtheproceduredescribed 

fortheExample10.  

Example II:(S)-quinuclidin-3-yI3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin

4-yI)-1H-pyrazol-1-yI)acetamido)benzoate 

30 1 HNMR(300MHzDMSO-d 6 )510.92(sIH),8.84(dJ=4.5HzIH),8.20 7.81(in, 

4H),7.76-7.28(in,8H),6.96(dJ=7.4HzIH),5.26(s,2H),5.13 4.78(inIH),3.38 

- 3.18(in,2H),22.84- 2.66(in,4H),2.06(sIH),1.88 1.80(inIH),1.82(s,3H), 

1.73-1.29(in,3H).  

UPLC-MS:Rt3.045m/z591.4 592.4EM+H]~.  

2.98-2.66(in,4H),2.10(inIH),2.00 1.86(inIH),1.82(s,3H),1.76 1.52(in,2H),
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Example I2:quinuclidin-4-yI3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4

yI)-1H-pyrazol-1-yI)acetamido)benzoate 

1 HNMR(300MHzDMSO-de)510.81(dJ=9.3HzIH),8.86(dJ=4.4HzIH),8.17 

(dJ=2.1HzIH),8.04(dJ=8.2HzIH),7.90 7.63(in,4H),7.64 7.30(in,6H), 

5 6.99(dJ=7.5HzIH),5.26(s,2H),1.84(s,3H),1.44 1.12(in,12H).  

UPLC-MS:Rt6.744mlz591.5 592.5EM+H]~.  

U _____________ 2-(azetidin-I-yI)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

10 1 HNMR(300MHzDMSO-d 6 )510.97(sIH),8.86(dJ=4.4HzIH),8.17(sIH), 

8.10-8.00(in,2H),7.90(dtJ=10.9,2.3HzIH),7.81-7.29(in,7H),6.98(dJ=7.5 

HzIH),5.28(s,2H),4.24(tJ=5.4Hz,2H),3.18(tJ=6.9Hz,4H),2.69(tJ=5.4Hz, 

2H),I.96(pJ=6.9Hz,2H),I.84(s,3H).  

UPLC-MS:Rt3.887mlz565.5 566.5EM+H]~.  

15 

Example 14: 
_____________ 2-(aziridin-1-yl)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4
(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

1 HNMR(300MHzDMSO-d 6)510.98(sIH),8.97-8.59(inIH),8.24 7.80(in,4H), 

7.82- 7.28(in,8H),6.99(dJ=7.5HzIH),5.29(s,2H),4.41(tJ=5.3Hz,2H),I.84 

20 (s,3H),1.72 1.44(in,2H),1.41 1.02(in,2H).  

Example I5:2-(methylamino)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

25 Toasolutionoftert-butyl2-(3-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH-pyrazol-I

yI)acetamido)-5-fluorobenzoyloxy)ethylmethylcarbamate (0.30 g, 0.469 mmol) in 

dioxane(3mL)HOI(0.58mL,2.34mmol.Solution4Mindioxane)wasaddedandthe 

reactionmixturewasstirredatroomtemperaturefor4h.Thesolventwasconcentrated 

underreducedpressureandtheresiduewasdisolvedinamixtureofEtOAc(15mL)and 

30 NaHCO3 (10mLaqueoussaturatedsolution).Thephaseswereseparatedandthe 

organiclayerwaswashedwithsodiumbicarbonate(10mLaqueoussaturatedsolution), 

ammoniumchloride(10mLaqueoussaturatedsolution),driedoversodiumsulfateand 

concentated.ThereactionproductwaspurifiedbyCl8chromatographywitha 

Combiflashsystem(5-*80%MeCN:H 2 0+0.1formicacid)toaffordawhitesolid(0.043 

35 g,17%).  

UPLC-MS:Rt3.439mlz551.4 552.4EM+H]~.
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1 HNMR(300MHzDMSO-d 6 )5=11.10(sIH),8.86(dJ=4.4HzIH),8.30(sIH), 

8.17(sIH),8.12- 7.97(in,2H),7.92(dtJ=11.0,2.3HzIH),7.80 7.29(in,6H), 

6.98(dJ=7.4HzIH),5.28(s,2H),4.39(tJ=5.3Hz,2H),2.99(tJ=5.3Hz,2H), 

2.43(s,3H),1.84(s,3H).  

5 UPLC-MS:Rt3.010mlz539.4- 540.4[M+HJ~.  

Thefollowingexamples16- 21weresynthesizedusingtheproceduredescribedforthe 

Example15fromthecorrespondingesterderivative.  

Example I6:2-aminoethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

10 1H-pyrazol-1-yI)acetamido)benzoate 

1 HNMR(300MHzDMSO-de)5=11.19(sIH),8.83(dJ=4.5HzIH),8.31(sIH), 

8.14(brs,2H),8.02(dJ=8.3HzIH),7.91(dJ=10.8HzIH),7.78 7.24(in,8H), 

6.96(dJ=7.5HzIH),5.27(s,2H),4.34(brs,2H),3.07(brs,2H),I.82(s,3H).  

UPLC-MS:Rt2.880m/z525.3- 526.3[M+HJ~.  

15 

Example 17: 
_____________ 2-(ethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4
(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

1 HNMR(300MHzDMSO-d 6 )511.11(sIH),8.85(dJ=4.5HzIH),8.30(brsIH), 

8.17(sIH),8.11(brsIH),8.04(dJ=8.2HzIH),7.91 7.89(inIH),7.80 7.29 

20 (in,7H),6.98(dJ=7.5HzIH),5.28(s,2H),4.38(tJ=5.5Hz,2H),3.01(brs,2H), 

2.84-2.64(in,2H),1.84(s,3H),1.08(tJ=7.1Hz,3H).  

Example 18: 

___________ 2-(isopropylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

25 (quinolin-4-yl)-IH-pyrazol-1-yl)acetamido)benzoate 

1 HNMR(300MHzDMSO-d 6 )5=11.14(sIH),8.85(dJ=4.4HzIH),8.29(sIH), 

8.17(sIH),8.12(brsIH),8.04(dJ=8.3HzIH),7.91(dtJ=11.1,2.3HzIH),7.78 

- 7.33(in,7H),6.98(dJ=7.5HzIH),5.29(s,2H),4.38(tJ=5.6Hz,2H),3.03(tJ 

=5.6Hz,2H),3.01- 2.93(inIH),I.84(s,3H),I.08(dJ=6.2Hz,6H).  

30 UPLC-MS:Rt3.113m/z567.4- 568.4[M+HJ~.  

Example 

I9: 2-(piperazin-I-yl)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

UPLC-MS:Rt3.016m/z553.3- 554.3EM+HJ~.
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1 HNMR(300MHzDMSO-d 6 )5=11.13(sIH),8.85(dJ=4.4HzIH),8.35(sIH), 

8.17(sIH),8.12 7.30(inIOH),6.98(dJ=7.6HzIH),5.29(s,2H),4.40(tJ=5.5 

Hz,2H),2.84(brs,4H),2.79 2.63(in,2H),I.84(s,3H).  

UPLC-MS:Rt3.070mlz594.4- 595.4[M+HJ~.  

5 Example 20: 
_____________ piperidin-4-yImethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4
(quinolin-4-yl)-1H-pyrazol-1-yl)acetamido)benzoate 

1 HNMR(300MHzDMSO-d 6 )5=10.38(sIH),7.90(brsIH),7.42(sIH),7.21(s, 

IH),7.17-6.90(in,3H),6.87-6.32(in,7H),6.02(dJ=7.6HzIH),4.34(s,2H),3.24 

(dJ=3.8Hz,2H),2.28(dJ=12.2Hz,2H),1.85(tJ=12.6Hz,2H),1.06(inIH), 

10 0.86(brs,5H),0.55(qJ=12.4Hz,2H).  

UPLC-MS:Rt3.068mlz579.4- 580.4[M+HJ~.  

Example 21:piperidin-4-yl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

IH-pyrazol-1-yl)acetamido)benzoate 

15 1 HNMR(300MHzDMSO-d 6 )5=11.11(sIH),8.85(ddJ=4.6,1.8HzIH),8.49 

7.80(in,5H),7.80-7.26(in,7H),6.98(dJ=7.5HzIH),5.29(s,2H),5.14(brsIH), 

3.17(brs,2H),2.95(s,2H),2.11 1.93(in,2H),1.84(inJ=1.8Hz,5H).  

UPLC-MS:Rt3.012mlz565.4 566.4EM+H]~.  

Coinparative example I:Cyclopropylmethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4

20 (qulnolin-4-yI)-IH-pyrazol-I-yI)acetamido)benzoate 

N 

0 

HN 

F 

1 HNMR(300MHzDMSO-d 6 )510.96(sIH),8.86(inIH),8.25 7.80(in,4H),7.79 

7.28(in,7H),6.98(dJ=7.6HzIH),5.28(s,2H),4.15(dJ=8.0Hz,2H),1.84(brs, 

25 3H),1.24(brsIH),0.58(dJ=7.5Hz,2H),0.37(brs,2H).  

UPLC-MS:Rt4.16m/z536.5- 537.5EM+H]~.  

ThiscompoundwaspreparedfollowingtheproceduredescribedinExampleI
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Comparative example 2:methyl3-chloro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4

yI)-1H-pyrazol-1-yI)acetamido)benzoate 

N 
0 

HN 

CI 

Toasuspensionof4-(3-(6-methylpyridin-2-yI)-IH-pyrazol-4-yI)quinoline(0.3g,1.06 

5 mmol)inDMF(8mL)cooledwiththeaidofanexternalEtOH/icebathNaH(50mgI.27 

mmol.60%dispersioninmineraloil)wasaddedinoneportionandthereactionmixture 

wasstirredatlowtemperaturefor20mm.Asolutionofmethyl3-(2-bromoacetamido)-5

chlorobenzoate(0.36g,1.17mmol)inDMF(2mL)wasaddeddropwiseandthemixture 

wasstirredfor16hallowedtoreachroomtemperatuteovernight.Thereactionmixture 

10 wasconcentratedunderreducedpressureandthecruderesiduewasdissolvedinNH 4 CI 

(15mLaqueoussaturatedsolution),extractedwithdichloromethane(2x10mL),dried 

oversodiumsulfateandconcentratedunderreducedpressure.Theresiduewaspurified 

by flash chromatography on slice gel (0-*3% MeOH/0H2012) and by 018 

chromatographywithaCombiflashsystem(5-*90%H 2 0/MeOH)andtheresultingsolid 

1 HNMR(300MHzDMSO-de)5=10.93(sIH),8.86(dJ=4.4HzIH),8.44 7.84 

(in,4H),7.81- 7.23(in,7H),6.98(dJ=7.5HzIH),5.28(s,2H),3.88(s,3H),I.83(s, 

3H).  

HPLC-MS:Rt19.792m/z512.1EM+HJ~.  

20 Comparative example 3: 2-hydroxyethyl 3-fluor-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

15 wasslurriedwithdiethylether(2x3mL)toaffordabeigesolid(0.257g,47%).
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N 

0 
0 

HN 

F 

ThiscompoundwaspreparedfollowingtheproceduredescribeforexampleIbutusing 

Et3NinsteadofDIPEA.  

1 HNMR(300MHzDMSO-de)5=10.99(sIH),8.85(dJ=4.5HzIH),8.25 7.83 

5 (in,4H),7.78- 7.34(in,7H),6.98(dJ=7.5HzIH),5.28(s,2H),4.98(brsIH),4.31 

(tJ=4.9Hz,2H),3.71(br5,2H),I.84(s,3H).  

UPLC-MS:Rt3.135m/z526.4- 527.4EM+HJ~.
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CLAIMS 

1-Acompoundofformula(I): 

V 

HN 

N1~COO~(CH2)~~R6 

(I) 
5 wherein: 

U 

- R1 representsagroupselectedfrom.  
a)phenylringunsubstitutedorsubstitutedbyIor2groupsselectedfromhalogen 

atom7 linearorbranchedCi-CahaloalkyllinearorbranchedCi-Caalkyllinearor 

branchedC1-C3alkoxycyanogroupandhydroxygroup, 

10 b)5-or6-memberedheteroarylringunsubstitutedorsubstitutedbyIor2groups 

selectedfromhalogenatom7 linearorbranchedC1-C3haloalkyllinearorbranched 

C1-C3alkyllinearorbranchedC1-C3alkoxycyanogroupandhydroxygroup, 

a)hydrogenatom7 

15 b)linearorbranchedC 1-C3alkyloptionallysubstitutedbyI2or3halogenatoms, 

- R3representsagroupselectedfrom: 

a)hydrogenatom, 

b)linearorbranchedC 1 -C3alkyloptionallysubstitutedby , 2or3halogen 

atoms, 

20 c)halogenatom7 

- R4 andR5representindependentlyagroupselectedfrom: 

a)hydrogenatom, 

- R2 isagroupselectedfrom:
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b)linearorbranchedCi-CZalkyloptionallysubstitutedbyI, 2or3halogen 

atoms, 

c)halogenatom 

- nisanintegerfrom0to3, 

5 - representsagroupselectedfromthegroupconsistingof: 

a)-N(R7)(R8),whereinR7andR8representindependentlyalinearorbranchedCi

06alkylgrouporahydrogenatomand 

b)saturated4-tolO-membered monocyclicorbicyclicnitrogen-containing 

heterocyclyloptionallycomprisinganotherheteroatomselectedfromthegroup 

10 consistingofoxygenandnitrogensaidheterocyclylbeingoptionallysubstitutedby 

agroupselectedfromCi-Caalkylgroup, 

andpharmaceuticallyacceptablesaltsthereof.  

2-AcompoundaccordingtoclaimIwhereinR 2 ,R4 andR5 representhydrogen 

atom.  

15 3-AcompoundaccordingtoanyoneclaimsIto2whereinR 3 representsmethyl 

group.  

4-AcompoundaccordingtoanyoneclaimsIto3whereinR 1 representsaphenyl 

ringsubstitutedbyIor2halogenatoms.  

5-AcompoundaccordingtoanyoneclaimsIto4whereinnisanintegerfromIto 

6-Acompoundaccordingtoclaim5whereinR7andR8representindependentlya 

groupselectedfromlinearCi-Caalkylgroupandhydrogenatom.  

7-AcompoundaccordingtoanyoneofclaimsIto4whereinR 6 representsa 

saturated6-memberedheterocyclicgroupcontainingIor2nitrogenatoms, 

25 optionallysubstitutedbyamethylgroup.  

8-Acompoundaccordingtoclaim7whereinR6representsagroupselectedfrom 

piperazinylandpiperidinylgroup.  

9-AcompoundaccordingtoclaimIwhereinR 2 ,R4 andR5 representhydrogen 

atomRarepresentslinearCi-CaalkylR 1representsaphenylringsubstitutedby 

30 1or2halogenatomsnisanintegerfrom0to2andR 6 representsagroup 

selectedfromthegroupconsistingof: 

a)-N(R7)(R8 ),whereinR7andR8areselectedfromlinearCi-Caalkylgroupand 

hydrogenatom 

20 2andR6representsa-N(R7)(R8)group.
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b)asaturated6-memberedheterocyclicgroupcontainingIor2nitrogenatoms, 

optionallysubstitutedbyamethylgroup, 

c)I-aza-bicyclo~2.2.  

10-AcompoundaccordingtoclaimIwhichisoneof: 

5 2-(dimethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4

yl)-1H-pyrazol-1-yl)acetamido)benzoate 

2-(dimethylamino)ethyl 5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH

pyrazol-1-yl)acetamido)nicotinate 

2-(dimethylamino)ethyl 6-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH

10 pyrazoI-I-yl)acetamido)nicotinate 

2-morpholinoethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH

pyrazol-1-.yl)acetamido)benzoate 

2-(dimethylamino)ethyl 5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH

pyrazol-1-yl)acetamido)picolinate 

15 2-(4-methylpiperazin-1-yl)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate 

2-(diethylamino)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

IH-pyrazol-1-yl)acetamido)benzoate 

I-methylpiperidin-4-yl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

20 1H-pyrazol-1-yl)acetamido)benzoate 

(1-methylpiperidin-4-yl)methyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4

(R)-quinuclidin-3-yl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

IH-pyrazol-1-yl)acetamido)benzoate 

25 (S)-quinuclidin-3-yl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

IH-pyrazol-1-yl)acetamido)benzoate 

quinuclidin-4-yl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)-IH

pyrazol-1-yl)acetamido)benzoate 

2-(azetidin-I-yl)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

30 1H-pyrazol-1-yl)acetamido)benzoate 

2-(aziridin-I-yl)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

IH-pyrazol-1-yl)acetamido)benzoate 

2-(methylamino)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yl)-4-(quinolin-4-yl)

IH-pyrazol-1-yl)acetamido)benzoate 

(quinolin-4-yl)-IH-pyrazol-I-yl)acetamido)benzoate
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2-aminoethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-1-yI)acetamido)benzoate 

2-(ethylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

IH-pyrazol-1-yI)acetamido)benzoate 

5 2-(isopropylamino)ethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4

yI)-1H-pyrazol-1-yI)acetamido)benzoate 

2-(piperazin-I-yI)ethyl3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

IH-pyrazol-1-yI)acetamido)benzoate 

piperidin-4-ylmethyl 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)

10 1H-pyrazol-1-yI)acetamido)benzoate 

piperidin-4-yI 3-fluoro-5-(2-(3-(6-methylpyridin-2-yI)-4-(quinolin-4-yI)-IH

pyrazol-1-yI)acetamido)benzoate 

orapharmaceuticallyacceptablesaltthereof.  

I1-UseofcompoundaccordingtoanyoneclaimsIto10inthemanufactureofa 

15 medicamentforthetreatmentofadiseaseorpathologicalconditionthatcanbe 

ameliorated by inhibition of transforming growth factor-n receptor I 

(TGF~Rl)/ALK5,suchasrespiratorydiseasessuchaspulmonaryfibrosis, 

asthma chronicobstructivepulmonarydiseaseadultrespiratorydistress 
U syndromeinterstitialpulmonaryfibrosispulmonaryarterialhypertensionand 

20 lungcancerfibroticskindiseasessuchassclerodermanephrogenicfibrosing 

dermopathymixedconnectivetissuediseasescleromyxedemascleroderma, 

maculardegenerationscarringinthecorneaandconjunctivapost-cataract 

fibrosisproliferativevitreoretinopathyandproliferativediabeticretinopathy.  

25 12-UseofcompoundaccordingtoanyoneclaimsIto10inthemanufactureofa 

medicamentforadministrationtoamammalinthetreatmentofarespiratory 

diseaseselectedfromlungcanceradultrespiratorydistresssyndrome, 

idiopathicpulmonaryfibrosisinterstitialpulmonaryfibrosisasthmachronic 

obstructivepulmonarydisease(COPD),andpulmonaryarterialhypertension, 

30 whereintheadministrationisoral.  

13-Useofcompoundaccordingtoclaim12whereinoraladministrationisinhaled 

administration.  

14-Compoundofformula(I)asdefinedinanyoneclaimsIto10foruseasa 

medicament.  

andeosinophilicfasciitisfibroticeyediseasessuchasdryeyesage-related
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15-Compoundofformula(I)asdefinedinanyoneclaimsIto10foruseinthe 

treatmentofadiseaseorpathologicalconditionthatcanbeamelioratedby 

inhibitionoftransforminggrowthfactor-nreceptorI(TGF~Rl)/ALK5,suchas 

respiratorydiseasessuchaspulmonaryfibrosisasthmachronicobstructive 

5 pulmonarydiseaseadultrespiratorydistresssyndromeU pulmonary 

fibrosispulmonaryarterialhypertensionandlungcancerfibroticskindiseases, 

suchassclerodermanephrogenicfibrosingdermopathymixedconnective 

tissuediseasescleromyxedemasclerodermaandeosinophilicfasciitisfibrotic 

eyediseasessuchasdryeyesage-relatedmaculardegenerationscarringin 

10 thecorneaandconjunctivapost-cataractfibrosisproliferativevitreoretinopathy 

andproliferativediabeticretinopathy.  

16-Compoundforuseaccordingtoclaim15whereinthediseaseisselectedfrom 

thegroupconsistingofarespiratorydiseaseselectedfromlungcanceradult 

respiratory distress syndrome, idiopathic pulmonary fibrosis, interstitial 

15 pulmonaryfibrosisasthmachronicobstructivepulmonarydisease(COPD),and 

pulmonaryarterialhypertensionandwhereintheadministrationisoral.  

17-Compoundforuseaccordingtoclaim16whereinoraladministrationisinhaled 

administration.  

18-Apharmaceuticalcompositioncomprisingacompoundasdefinedinanyoneof 

20 claimsIto10andapharmaceuticallyacceptablediluentorcarrier.  

19-Apharmaceuticalcompositionaccordingtoclaim16furthercomprisinga 

forthetreatmentofdiseaseorpathologicalconditionthatcanbeamelioratedby 

inhibitionoftransforminggrowthfactor-nreceptorI(TGF~Rl)/ALK5,suchas 

25 respiratorydiseasessuchaspulmonaryfibrosisasthmachronicobstructive 
U pulmonarydiseaseadultrespiratorydistresssyndromeinterstitialpulmonary 

fibrosispulmonaryarterialhypertensionandlungcancerfibroticskindiseases, 

suchassclerodermanephrogenicfibrosingdermopathymixedconnective 

tissuediseasescleromyxedemasclerodermaandeosinophilicfasciitisfibrotic 

30 eyediseasessuchasdryeyesage-relatedmaculardegenerationscarringin 

thecorneaandconjunctivapost-cataractfibrosisproliferativevitreoretinopathy 

andproliferativediabeticretinopathy.  

20-AcombinationproductcomprisingacompoundaccordingtoanyoneclaimsIto 

10andatleastatherapeuticagentselectedfromanagentusefulforthe 

35 treatmentofdiseaseorpathologicalconditionthatcanbeamelioratedby 

therapeuticallyeffectiveamountofatherapeuticagentselectedfromagentuseful
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inhibitionoftransforminggrowthfactor-nreceptorI(TGF~RI)/ALK5,suchas 

respiratorydiseasessuchaspulmonaryfibrosisasthmachronicobstructive 
U pulmonarydiseaseadultrespiratorydistresssyndromeinterstitialpulmonary 

fibrosispulmonaryarterialhypertensionandlungcancerfibroticskindiseases, 

5 suchassclerodermanephrogenicfibrosingdermopathymixedconnective 

tissuediseasescleromyxedemasclerodermaandeosinophilicfasciitisfibrotic 

eyediseasessuchasdryeyesage-relatedmaculardegenerationscarringin 

thecorneaandconjunctivapost-cataractfibrosisproliferativevitreoretinopathy 

andproliferativediabeticretinopathy.  

10 21-Amethodforthetreatmentofdiseasesthatcanbeamelioratedbyinhibitionof 

transforminggrowthfactor-nreceptorI(TGF~Rl)/ALK5,suchasrespiratory 

diseasessuchaspulmonaryfibrosisasthmachronicobstructivepulmonary 

disease adultrespiratorydistresssyndromeU pulmonaryfibrosis, 

pulmonaryarterialhypertensionandlungcancerfibroticskindiseasessuchas 

15 scleroderma nephrogenicfibrosingdermopathy, mixedconnectivetissue 

diseasescleromyxedemasclerodermaandeosinophilicfasciitisfibroticeye 

diseasessuchasdryeyesage-relatedmaculardegenerationscarringinthe 

corneaandconjunctivapost-cataractfibrosisproliferativevitreoretinopathyand 

proliferativediabeticretinopathycomprisingtheadministrationtoapatientin 

20 needthereofofatherapeuticallyeffectivecompoundasdefinedinanyoneof 

claimsIto10.  

consistingofarespiratorydiseaseselectedfromlungcanceradultrespiratory 

distresssyndromeidiopathicpulmonaryfibrosisinterstitialpulmonaryfibrosis, 

25 asthmachronicobstructivepulmonarydisease(COPD),andpulmonaryarterial 

hypertensionandwhereintheadministrationofthecompoundisbyoral 

administration.  

23-Amethodaccordingtoclaim22whereinoraladministrationisinhaled 

administration.  

30 

22-Amethodaccordingtoclaim21whereinthediseaseisselectedfromthegroup
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