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Substituted pyrazolo piperidine carboxylic acids 

Theinventionrelatestosubstitutedpyrazolopiperidinecarboxylicacidstheirsaltsandtoprocessesfor 

theirpreparationandalsototheiruseforpreparingmedicamentsforthetreatmentand/orprophylaxisof 

diseasesinparticularcardiovascularandcardiacdiseasespreferablyheartfailurewithreducedand 

5 preservedejectionfraction(HErEFHFmrEFandHEpEF),hypertension(HTN),peripheralarterial 

diseases(PADPAOD),cardio-renalandkidneydiseasespreferablychronicanddiabetickidneydisease 

(CKDandDKD),cardiopulmonaryandlungdiseasespreferablepulmonaryhypertension(PH),andother 

diseasespreferablyneurodegenerativediseasesanddifferentformsofdementiasfibroticdiseases, 

systemicsclerosis(SSc),sicklecelldisease(SCD),woundhealingdisorderssuchasdiabeticfootulcer 

to (DFIJ).  

Inadditionthesameabove-mentionedpathophysiologicalmechanismsareeffectivewhenblood 

transfusions(forexamplebystorageetc.withanelevatedconcentrationoffreeHb)areadministeredto 

patientshavingatransfusionindication.  

FurthermoreinthefuturethecombinationofansOCactivatorwithasyntheticHb-basedoxygencarrier 

15 maymitigatethesideeffectshithertoobserved[WeiskopfAnaesthesia&Analgesia,1 4 

2010]whicharecausedbyreducedavailabilityofNOthusallowingclinicalapplication.  

Oneofthemostimportantcellulartransmissionsystemsinmammaliancellsiscyclicguanosine 

monophosphate(cOMP).Togetherwithnitricoxide(NO),whichisreleasedfromtheendotheliumand 

transmitshormonalandmechanicalsignalsitformstheNO/cOMPsystem.(Juanylatecyclasescatalyse 

todatecanbedividedbothaccordingtostructuralfeaturesandaccordingtothetypeofligandsintotwo 

groups:theparticulateguanylatecyclaseswhichcanbestimulatedbynatnureticpeptidesandthesoluble 

guanylatecyclaseswhichcanbestimulatedbyNO.Thesolubleguanylatecyclasesconsistoftwosubunits 

andveryprobablycontainonehaemperheterodimerwhichispartoftheregulatorysite.Thelatterisof 

25 centralimportanceforthemechanismofactivation.NOisabletobindtotheironatomofhaemandthus 

markedlyincreasetheactivityoftheenzyme.Haem-freepreparationscannotbycontrastbestimulated 

byNO.Carbonmonoxide(CO)isalsoabletoattachtothecentralironatomofhaembutthestimulation 

byCOisdistinctlylessthanthatbyNO.  

ThroughtheproductionofcOMPandtheregulationresultingtherefromofphosphodiesterasesion 

30 channelsandproteinkinasesguanylatecyclaseplaysacrucialpartinvariousphysiologicalprocessesin 

particularintherelaxationandproliferationofsmoothmusclecellsinplateletaggregationandadhesion 

andinneuronalsignaltransmissionandindisorderscausedbyanimpairmentoftheaforementioned 

processes.UnderpathophysiologicalconditionstheNO/cOMPsystemmaybesuppressedwhichmay 

20 thebiosynthesisofcGMPfromguanosinetriphosphate(GTP).Therepresentativesofthisfamilydisclosed
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leadforexampletohighbloodpressureplateletactivationincreasedcellularproliferationandfibrosis, 

endotltielialdysfunctionatherosclerosisanginapectorisheartfailurethrombosesstrokeandmyocardial 

infarction.  

ApossiblewayoftreatingsuchdisorderswhichisindependentofNOandaimsatinfluencingthecGMP 

5 signalingpathwayinorganismsisapromisingapproachbecauseofthehighefficiencyandfewsideeffects 

whicharetobeexpected.  

CompoundssuchasorganicnitrateswhoseeffectisbasedonNOhavetodatebeenexclusivelyusedfor 

thetherapeuticstimulationofsolubleguanylatecyclase.NOisproducedbybioconversionandactivates 

solubleguanylatecyclasebyattachingtothecentralironatomofhaem.Besidesthesideeffectsthe 

10 developmentoftoleranceisoneofthecrucialdisadvantagesofthismodeoftreatment[O.V.Evgenovet 

alNatureRev.DrugDisc.5(2006),755].  

4, 

Substanceswhichdirectlystimulatesolubleguanylatecyclase,4 
1.e. withoutpreviousreleaseofNOhave 

beenidentifiedinrecentyears.Theindazole 4 YC-1wasthefirstNO-independentbuthaem

dependentsOCstimulatordescribed[Evgenovetal., 4 BasedonYC-1,furthersubstanceswere 

15 discoveredwhicharemorepotentthanYC-1andshownorelevantinhibitionofphosphodiesterases 4 

ThisledtotheidentificationofthepyrazolopyridinederivativesBAY41-2272,BAY41-8543,BAY63

2521andBAY102-1189. TogetherwiththerecentlypublishedstructurallydifferentsubstancesCMF

1571andA-350619,thesecompoundsformthenewclassofthesGCstimulators[Evgenovetal.ibid.].  

AcommoncharacteristicofthissubstanceclassisaNO-independentandselectiveactivationofthehaem

20 containingsOC.InadditionthesOCstimulatorsincombinationwitNOhaveasynergisticeffectonsOC 

stimulatorsatthesOCisstillbeingdebated.Ifthehaemgroupisremovedfromthesolubleguanylate 

cyclasetheenzymestillhasadetectablecatalyticbasalactivityi.e.cOMPisstillbeingfomied.The 

remainingcatalyticbasalactivityofthehaem-freeenzymecannotbestimulatedbyanyofthestimulators 

25 mentionedabove[Evgenovetal.,ibid.].  

InadditionNO-and 4 

haem-independentsOCactivatorswitBAY58-2667asprototypeoftisclasshave 

beenidentified.CommoncharacteristicsoftesesubstancesaretatincombinationwithNOtheyonly 

haveanadditiveeffectonenzymeactivationandtatteactivationofteoxidizedorhaem-freeenzyme 

ismarkedlyhigherthantatoftehaem-containingenzyme[Evgenovetal.,ibid4, J.P.Staschetal4, Br.I.  

30 Pharmacol.136(2002),773J.P.Staschetal.,I.Clin.Invest.116(2006),2552].Spectroscopicstudies 

showtatBAY58-2667displacesteoxidizedhaemgroupwhichasaresultofteweakeningofthe 

iron-histidinebondisattachedonlyweaklytotesOC.IthasalsobeenshowntatthecharacteristicsOC 

haembindingmotifTyr-x-Ser-x-Argisabsolutelyessentialbothforteinteractionoftenegatively 

activationbasedonastabilizationofthenitrosyl-haemcomplex.TheexactbindingsiteofthesOC
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chargedpropionicacidsofthehaemgroupandfortheactionofBAY58-2667.Againstthisbackground, 

itisassumedthatthebindingsiteofBAY58-2667atthesOCisidenticaltothebindingsiteofthehaem 

grouprip.StaschetaLI.Clin.Invest.116(2006),2552].  

ThesGCactivatorRuncaciguat(Hahnetal.,DrugsFuture43(2018),738,WO2012/139888)isinclinical 
4, 

5 developmentbyBAYER( I Is.ov/NCT04507061).ourunderstandingoftheredox 

equilibriumofthesOCinhealthanddiseasesislimited.ThereforethetreatmentpotentialofsOC 

activatorsisnotfullyclearyet.HoweversinceoxidativestresscouldrenderthesOCenzymeheme-free 

thesOCactivatorssOCactivatorsmighthaveanevenbroadertreatmentpotentialwhichstillneedstobe 

identifiedandprovedinthefuture.  

10 Thecompoundsdescribedinthepresentinventionarenowlikewisecapableofactivatingthehaem-free 

formofsolubleguanylatecyclase.Thisisalsoconfirmedbythefactthatthesenovelactivatorsfirstlyhave 

nosynergisticactionwithNOatthehaem-containingenzymeandthatsecondlytheiractioncannotbe 

blockedbythehaem-dependentinhibitorofsolubleguanylatecyclase,1H-1,2,4-oxadiazolo[4,3-a]

quinoxalin-1-one(ODQ),butisevenpotentiatedbythisinhibitor[cfO.V.Evgenovetal.,NatureRev.  

15 DrugDisc.5(2006),755J.P.Staschetal.,I.Clin.Invest.116(2006),2552].  

InWO2012/058132substitutedpyrazolopyridinecarboxylicacidsarediclosedassOCactivators.In 

contrasttothecompoundsaccordingtothepresentinventionthesecompoundsdohaveaheteroaromatic 

pyridinemoietylinkingthepyrazolecarboxylicacidtotherestofthemolecule.Furthermorethepyridine 

nitrogenhasanotherpositionthanthepiperidinenitrogenofthecompoundsaccordingtothepresent 

20 invention.Howeverthesecompoundsdoonlyshowmediocrepharmacokineticpropertieslikee.g.  

administrationinpreclinicalpharmacokineticmodels.  

ftisthereforeanobjectofthepresentinventiontoprovidenovelsOCactivatorcompoundsforthe 

treatmentandIorprophylaxisofdiseasesinparticularcardiovascularandcardiacdiseasespreferably 

25 heartfailurewithreducedandpreservedejectionfraction(HFrEFHIFmrEFandHFpEF),hypertension 

(HTN),peripheralarterialdiseases(PADPAOD),cardio-renalandkidneydiseasespreferablychronic 

anddiabetickidneydisease(CKDandDKD),cardiopulmonaryandlungdiseasespreferablepulmonary 

hypertension(PH),andotherdiseasespreferablyneurodegenerativediseasesanddifferentformsof 

dementiasfibroticdiseasessystemicsclerosis(SSc),sicklecelldisease(SCD),woundhealingdisorders 

30 suchasdiabeticfootulcer(DFU),inhumansandanimalswhichcompoundsshowagood 

pharmacokineticbehaviorwithagoodpharmacologicalactivityprofileaswellasbeneficialphysico 

chemicalproperties(e.g. solubility).  

Surprisinglyithasnowbeenfoundthatcertainsubstitutedpyrazolopiperidinecarboxylicacidsaswellas 

moderateclearance(CL)andintermediatehalf-lifeandmeanresidencetime(MRT)afterintraveneous(iv)
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theircorrespondingsaltsrepresenthighlypotentsGCactivatorswithgoodpharmacokineticbehaviorwith 

agoodpharmacologicalactivityprofileaswellasbeneficialphysicochemicalproperties(e.g.solubility).  

Theinventionprovidescompoundsoftheformula(I) 

N 

I
4 R 

N F 

F 

N 

N 0 
15 

R 

5 inwhich 

K' representshydrogenorhalogen, 

K2 representshydrogenorhalogen, 

K3 representschloroortrifluoromethyl, 

K4 representshydrogenorCL-C4-alkyl 

to Ri representsCL-C6-alkyl 

xl representsnitrogenorcarbon 

andthesaltsthereofthesolvatesthereofandthesolvatesofthesaltsthereof 

Theterm substituted"meansthatoneormorehydrogenatomsonthedesignatedatomorgroupare 

15 replacedwithaselectionfromtheindicatedgroupprovidedthatthedesignatedatomsnormalvalence 

undertheexistingcircumstancesisnotexceeded.Combinationsofsubstituentsand/orvariablesare 

permissible.  

Asusedhereintheterm oneormore~5, e.g.inthedefinitionofthesubstituentsofthecompoundsof 

generalformula(I)ofthepresentinventionmeans"1,2,3,4or5,particularly1,2,3or4moreparticularly 

20 1,2or3,evenmoreparticularly1or2".  

Inthecontextofthepresentinventionunlessspecifiedotherwisethesubstituentsaredefinedasfollows: 

Theterm"halogenor"halogeno"likeincombinationse.g.inhalogenoalkylmeansafluorinechlorine, 

x2 representsnitrogenorcarbon
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bromineoriodineatomparticularlyafluorinechlorineorbromineatomevenmoreparticularlyfluorine 

orchlorine.  

Theterm"CL-C4-alkyl","Ci-C5-alkyl"and"CL-C6-alkyl"meansalinerorbranchedsaturated, 

monovalenthydrocarbongrouphaving1,2,3,or4carbonatoms,1,2,3,4or5carbonatomsand1,2,3, 

5 4,5or6carbonatomse.g.amethylethylpropylisopropyln-butylsec-butylisobutylwn-butylpentyl, 

isopentyl, 2-methylbutyl, 1-methylbutyl, 1-ethylpropyl, 1,2-dimethylpropyl, neo-pentyl, 

1,1-dimethylpropylhexyl,1-methylpentyl,2-methylpentyl,3-methylpentyl,4-methylpentyl,1-ethylbutyl, 

2-ethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 2,3-dimethylbutyl, 

1,2-dimethylbutylor1,3-dimethylbutylgrouporanisomerthereofParticularlysaidgrouphas1,2,3or 

to 4carbonatoms("Ci-C 4 -alkyl"),e.g.amethylethylpropylisopropylbutylsec-butylisobutylortert

butylgroupmoreparticularly1,2or3carbonatoms('tl-C3-alkyl"),e.g.amethylethyln-propylor 

isopropylgroup.  

C "C1-C4-halogenoalkyl, "C2-C4-h~flogenoalkyl'I, Theterm'Ct-C6-halogenoalkyl" "C2-C6-halogenoalkyl 

"CL-C3-halogenoalkyl"and"Ct-C2-halogenoalkyl"representsalinearorbranchedsaturatedmonovalent 

15 hydrocarbongroupinwhichthetemAi~Calkyl~~isasdefinedsupraandinwhichoneormoreofthehydrogen 

atomsarereplacedidenticallyordifferentlywithahalogenatom.Particularlysaidhalogenatomisa 

fluorine atom. Said Ct-C6-halogenoalkylgroup is, forexample fluoromethyl, difluoromethyl, 

trifluoromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 3,3,3-tn

fluoropropan-1-yl,1,1,1-trifluoropropan-2-yl,1,3-difluoropropan-2-yl,3-fluoropropan-1-yl,1,1,1-trifluo

20 robutan-2-yland3,3,3-trifluoro-1-methyl-propan-1-yl.  

monovalentCt-C4-alkoxyorCL-C3-alkoxygroup(where - representsastraight-chainorbranched, 

saturatedmonovalentalkoxyradicalhaving1to4or1to3carbonatomsbywayofexampleandwith 

preferencemethoxyethoxyn-propoxyisopropoxy),inwhichoneormoreofthehydrogenatomsis 

25 replacedidenticallyordifferentlywithahalogenatom.Particularlysaidhalogenatomisafluorineatom.  

SaidCi-C3 -halogenoalkoxygroupisforexamplefluoromethoxydifluoromethoxytrifluoromethoxy, 

2,2,2-trifluoroethoxyorpentafluoroethoxy.  

ThetermC'C3-C6-cycloalkyl"meansasaturatedmonovalentmonocyclichydrocarbonringwhichcontains 

3,4,5or6carbonatoms.SaidC3-C6-cycloalkylgroupisforexampleacyclopropylcyclobutyl, 

30 cyclopentylorcyclohexylgroup.  

Compoundsaccordingtotheinventionarethecompoundsoftheformula(I)andthesaltssolvatesand 

solvatesofthesaltsthereofandalsothecompoundsencompassedbyformula(I)andspecifiedhereinafter 

asworkingexample(s),andthesaltssolvatesandsolvatesofthesaltsthereoftotheextentthatthe 

ThetermC'CL-C4-halogenoalkoxy"and"C1-C3-halogenoalkoxy"representsalinerorbranchedsaturated,
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compoundsencompassedbyformula(I)andspecifiedhereinafterarenotalreadysaltssolvatesand 

solvatesofthesalts.  

Theinventivecompoundsmaydependingontheirstructureexistindifferentstereoisomencforms, i9e.  

intheformofconfigurationalisomersorelseifappropriateofconformationalisomers(enantiomers 
4 

5 and/ordiastereomersincludingthoseinthecaseofrotaniersandatropisomers).Thepresentinvention 

thereforeencompassestheenantiomersanddiastereomersandtherespectivemixturesthereofThe 

stereoisomericallyuniformconstituentscanbeisolatedfromsuchmixturesofenantiomersand/or 

diastereomersinaknownmanner'chromatographyprocessesarepreferablyusedforthisespecially 

J-IIPLCchromatographyonanachiralorchiralphase.  

10 Thepresentinventionincludesallpossibletautomersofthecompoundsofthepresentinventionassingle 

tautomersorasanymixtureofsaidtautomersinanyratio.  

InthecontextofthepresentinventionthetermCCenantiome~callypureC' isunderstoodtomeanthatthe 

compoundinquestionwithrespecttotheabsoluteconfigurationofthechiralcentreispresentinan 

enantiomericexcessofmorethan950opreferablymorethan970~Theenantiomericexcess(eevalue)is 

15 calculatedinthiscasebyevaluationofthecorrespondingHPLCchromatogramonachiralphasewiththe 

aidoftheformulabelow: 

ee- [BA(~ea0 ~)EB(area0 )]x00001[BA(area 0 o)+EB(area 0 o)] 

(BA:enantiomerinexcessEB:enantiomerindeficiency) 

20 invention.Anisotopicvariantofaninventivecompoundisunderstoodhereasmeaningacompoundin 

whichatleastoneatomwithintheinventivecompoundhasbeenexchangedforanotheratomofthesame 

atomicnumberbutwithadifferentatomicmassthantheatomicmasswhichusuallyorpredominantly 

occursinnature.Examplesofisotopeswhichcanbeincorporatedintoacompoundaccordingtothe 

inventionarethoseofhydrogencarbonnitrogenoxygenphosphorussulfurfluorinechlorinebromine 

25 anaiodinesuc~~a~2H(deuterium), 3 H(tritium),'3 C,"C,"N1 36s, F,36C1, 

8 2 Br,1231,12411291and131jParticularisotopicvariantsofacompoundaccordingtotheinventionespecially 

thoseinwhichoneormoreradioactiveisotopeshavebeenincorporatedmaybebeneficialforexample, 

fortheexaminationofthemechanismofactionoroftheactiveingredientdistributioninthebody;dueto 

comparativelyeasypreparabilityanddetectabilityespeciallycompoundslabelledwith 3 Hor"Cisotopes 

30 aresuitableforthispurpose.Inadditiontheincorporationofisotopesforexampleofdeutenummaylead 

toparticulartherapeuticbenefitsasaconsequenceofgreatermetabolicstabilityofthecompoundfor 

exampleanextensionofthehalf-lifeinthebodyorareductionintheactivedoserequirecVsuch 

Thepresentinventionalsoencompassesallsuitableisotopicvariantsofthecompoundsaccordingtothe
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modificationsoftheinventivecompoundsmaythereforeinsomecasesalsoconstituteapreferred 

embodimentofthepresentinvention.Isotopicvariantsofthecompoundsaccordingtotheinventioncan 

bepreparedbytheprocessesknowntothoseskilledintheartforexamplebythemethodsdescribed 

furtherbelowandtheproceduresdescribedintheworkingexamplesbyusingcorrespondingisotopic 

5 modificationsoftherespectivereagentsand/orstartingcompounds.  

Preferredsaltsinthecontextofthepresentinventionarephysiologicallyacceptablesaltsofthecompounds 

accordingtotheinvention.Howevertheinventionalsoencompassessaltswhichthemselvesareunsuitable 

forpharmaceuticalapplicationsbutwhichcanbeusedforexamplefortheisolationorpurificationofthe 

compoundsaccordingtotheinvention.  

10 Physiologicallyacceptablesaltsofthecompoundsaccordingtotheinventionincludeacidadditionsaltsof 

mineralacidscarboxylicacidsandsulfonicacidsforexamplesaltsofhydrochloricacidhydrobromicacid, 

sulfuricacidphosphoricacid methanesulfonicacid ethanesulfonicacidtoluenesulfonicacid, 

benzenesulfonicacidnaphth~enedisulfonicacidaceticacidtrifluoroaceticacidpropionicacidlacticacid 

tartaricacidmalicacidcitricacidfumaricacidmaleicacidandbenzoicacid.  

15 Physiologicallyacceptablesaltsofthecompoundsaccordingtotheinventionalsoincludesaltsof 

conventionalbasesbywayofexampleandwithpreferencealkalimetalsalts(e.g.sodiumandpotassium 

salts),alkalineearthmetalsalts(e.g.calciumandmagnesiumsalts)andammoniumsaltsderivedfrom 

ammoniaororganicamineshaving1to16carbonatomsbywayofexampleandwithpreference 

ethylanPnediethylanPne triethylanPneethyldiisopropylamine monoethanolanPne diethanolanPne, 

20 triethanolamine dicyclohexylanPne dimethylanPnoethanol, procaine, dibenzylanPne N

Thepresentinventionincludesallpossiblesaltsofthecompoundsaccordingtotheinventionassingle 

saltsorasanymixtureofsaidsaltsinanyratio.  

Solvatesinthecontextoftheinventionaredescribedasthoseformsoftheinventivecompoundswhich 

25 formacomplexinthesolidorliquidstatebycoordinationwithsolventmolecules.Thecompounds 

accordingtotheinventionmaycontainpolarsolventsinparticularwatermethanolorethanolforexample, 

asstructuralelementofthecrystallafticeofthecompounds.Hydratesareaspecificformofthesolvatesin 

whichthecoordinationiswithwater.Itispossiblefortheamountofpolarsolventsinparticularwaterto 

existinastoichiometricornon-stoichiometncratio.Inthecaseofstoichiometncsolvatese.g.ahydrate, 

30 hemi-,(semi-),mono-,sesqul-,di-,tn-,tetra, penta-etc.solvatesorhydratesrespectivelyarepossible.  

Thepresentinventionincludesallsuchhydratesorsolvates.  

FurtherthecompoundsaccordingtotheinventioncanexistasN-oxideswhicharedefinedinthatatleast 

methylmorpholineargininelysineethylenediamineN-methylpiperidineandcholine.
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onenitrogenofthecompoundsofthepresentinventionisoxidisedinaknownmanner.Thepresent 

inventionincludesallsuchpossibleN-oxides.  

Thepresentinventionadditionallyalsoencompassesprodrugsoftheinventivecompounds.Theterm 
'I, prodrugsencompassescompoundswhichfortheirpartmaybebiologicallyactiveorinactivebutare 

5 convertedduringtheirresidencetimeinthebodyintocompoundsaccordingtotheinvention(forexample 

bymetabolismorhydrolysis).  

Preferenceisgiventocompoundsoftheformula(I)inwhich 

K' representshydrogenfluorine 

K2  representshydrogenfluorine 

to K3  representschloroortrifluoromethyl 

K4  representshydrogenormethyl 

Ri representsCL-C5-alkyl 

xl representsnitrogenorcarbon 

x2  representsnitrogenorcarbon 

15 andthesaltsthereofthesolvatesthereofandthesolvatesofthesaltsthereof 

Preferenceisalsogiventocompoundsoftheformula(I)inwhich 

K' representshydrogenfluorine 

K3  representschloroortrifluoromethyl 

20 K4  representshydrogenormethyl 

K5  representsmethylethyln-propyli-propyl,2,2,-dimethyl-propylisobutyl 

xl representsnitrogenorcarbon 

x2  representsnitrogenorcarbon 

andthesaltsthereofthesolvatesthereofandthesolvatesofthesaltsthereof 

25 Preferenceisalsogiventocompoundsoftheformula(I)inwhich 

K' representshydrogen 

P3 representshydrogen 

K2 representshydrogenfluorine
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K3  representschioroortrifluoromethyl 

K4  representshydrogenormethyl 

K5 representsmethylethyln-propyli-propyl,2,2,-dimethyl-propylisobutyl 

xl representscarbonorC-F 

5 x2  representscarbon 

andthesaltsthereofthesolvatesthereofandthesolvatesofthesaltsthereof 

Preferenceisalsogiventocompoundsoftheformula(I)inwhich 

K' representshydrogen 

P3 representshydrogen 

10 K3  representschloroortrifluoromethyl 

K4  representshydrogen 

K5  representsmethylethyln-propyli-propyl,2,2,-dimethyl-propylisobutyl 

xl representscarbon 

x2  representscarbon 

15 andthesaltsthereofthesolvatesthereofandthesolvatesofthesaltsthereof 

Preferenceisalsogiventocompoundsoftheformula(I)inwhich 

K2  representshydrogen 

K3  representschloro 

20 Ri representshydrogen 

Ri representsisobutyl 

xl representscarbon 

x2  representscarbon 

andthesaltsthereof',thesolvatesthereofandthesolvatesofthesaltsthereof 

25 Preferenceisalsogiventocompoundoftheformula 

R' representshydrogen
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CI 

N 

F 
F 

N 

N 0 

OH3 

OH3 

andthesaltsthereofsolvatosthereoforsolvatosofilicsaltsthereof 

Especiallypreferenceisgiventocompoundoffoimula 

CI CI 
H" 

N 

F 
F 

N 

N 0 

OH3 

5 Theinventionfurtherprovidesaprocessforpreparingcompoundsoftheformula(I),orsaltsthereofsolvates 

thereoforsolvatesofthesaltsthereofwherein 

inafirststep[B]thecompoundsoftheformula(IV) 

R3  x2HOI 

N 

R 
F 

xl F 

N 
VOH3 

(IV), 

inwhichR',B?,BYRiandXtandX2aredefinedasabove, 

CH3
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arereactedwithcompoundsoftheformula(III) 

inwhichR5 ~representsCL-C3-alkylpreferablyisopropyl 

inthepresenceofareducingagentasuitablesolventandabasetoprovidecompoundsoftheformula(II) 

F 
xl F 

N 

N 0 k-OH3 

5 15R (II) 

inwhichR',B?,BYRi, K5 andXtandX 2 aredefinedasabove 

and 

inasecondstep[A] 

compoundsofformula(II)arereactedwitabasetoprovidecompoundsoftheformula(I), 

N2 

F 
xl F 

N 

N 0 
15 

10 N (I) 

inwhichR',B?, BYRi', BYandX1 andX2 aredefinedasabove 

optionallycompoundsofformula(I)aretransferredinathirdstep[A]* 

intothecorrespondingsaltsofformula(Ia) 

N4
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R1  xHCI 
F 

xl F 

N 

N 

15R (Ia) 

inthepresenceofasuitableacidinasuitablesolvent 

inwhichRtP3K 3 ,K4 , RiandXtandX 2 aredefinedasabove.  

Reaction [A]* (salt formation) 

5 Thereaction[A]* isgenerallycarriedoutininertsolventsinthepresenceofanacidpreferablyina 

temperaturerangefrom0 0 Cto600 Catatmosphericpressure.  

Suitableacidsforthesaltformationaregenerallysulfuricacidhydrogenchloride/hydrochloricacid, 

hydrogenbromide/hydrobromicacidphosphoricacidaceticacidtrifluoroaceticacidtoluenesulfonic 

acidmethanesulfonicacidortrifluoromethanesulfonicacidormixturesthereofoptionallywitaddition 

10 ofwater.Preferenceisgiventohydrogenchloridehydrogenbromidetoluenesulfonicacid, 

methanesulfonicacidorsulfuricacid.  

tetrahydrofuranglycoldimethyletherordiethyleneglycoldimethyletherorothersolventssuchas 

acetone ethylacetate ethanoln-propanolisopropanol acetonitrile dimethylsulphoxideNN

15 dimethylformamideNN-dimethylacetamideNN'-dimethylpropyleneurea(DMPU)orN-methylpyrroli

done(NMP).ftisalsopossibletousemixturesofthesolventsmentioned.Preferenceisgiventodiethyl 

etherdioxanetetrahydroftiranormixturesofthesesolvents.  

Reaction [A] (ester hydrolyses) 

ThehydrolysisoftheestergroupincompoundsofformulaIIiscarriedoutbycustomarymethodsby 

20 treatingtheestersininertsolventswithacidsorbaseswhereinthelaftervanantthesaltsinitiallyformed 

areconvertedintothefreecarboxylicacidsbytreatmentwithacid.Inthecaseoftetert-butylestersthe 

esterhydrolysisispreferablyeffectedwithacids.  

Suitableinertsolventsforthesereactionsarewaterortheorganicsolventscustomaryforestercleavage.  

Suitableinertsolventsforthesaltformationareforexampleetherssuchasdiethyletherdioxane,
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Thesepreferablyincludealcoholssuchasmethanolethanoln-propanolisopropanoln-butanolorted

butanoletherssuchasdiethylethertetrahydroftiran,1,4-dioxaneor1,2-dimethoxyethaneorother 

solventssuchasdichloromethaneacetonemethylethylketoneNN-dimethylformanPdeordimethyl 

sulphoxide.ftisequallypossibletousemixturesofthesesolvents.Inthecaseofabasicesterhydrolysis, 

5 preferenceisgiventousingmixturesofwaterwithdioxanetetrahydrofuranmethanolethanoland/or 

dimethylformamideormixturesoftetrahydrofuranandmethanolorethanol.Inthecaseofthereaction 

withtrifluoroaceticacidpreferenceisgiventousingdichloromethaneandinthecaseofthereactionwith 

hydrogenchloridepreferenceisgiventousingtetrahydrofurandiethyletherdioxaneorwater.  

Suitablebasesarethecustomaiyinorganicbases.Theseespeciallyincludealkalimetaloralkalineearth 

to metalhydroxidesforexamplelithiumhydroxidesodiumhydroxidepotassiumhydroxideorbarium 

hydroxideoralkalimetaloralkalineearthmetalcarbonatessuchassodiumcarbonatepotassium 

carbonateorcalciumcarbonate.Preferenceisgiventolithiumhydroxidesodiumhydroxideorpotassium 

hydroxide.  

Suitableacidsfortheesterhydrolysisaregenerallysulftwicacidhydrogenchloride! 

15 hydrochloricacidhydrogenbromide/hydrobromicacidphosphoricacidaceticacidtrifluoroaceticacid, 

toluenesulfonicacidmethanesulfonicacidortrifluoromethanesulfonicacidormixturesthereof, 

optionallywithadditionofwater.Preferenceisgiventohydrogenchlorideortrifluoroaceticacidinthe 

caseofthewn-butylestersandtohydrochloricacidinthecaseofthemethylesters.  

Theesterhydrolysisisgenerallycarriedoutwithinatemperaturerangefrom-20 0 Cto+1200 Cpreferably 

Thecompoundsoftheformula(II) 

F 
xl F 

N 

N 0 
15R (II) 

inwhichR',P3, R3 ,Ri', K5 andX1 andX2 aredefinedasabovearenovel.  

20 at00 Cto+800 C.
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Thecompoundsoftheformula(II)canbesynthesizedfromthecorrespondingstartingcompoundsof 

formula(IV)by 

[B]reactingthecompoundsoftheformula(IV) 

R3  x2HCI 

F 
xl F 

N 

N 0 V-OH3 
H (IV), 

5 inwhichR',B?,B?,RiandX 1 andX2 aredefinedasabove, 

withcompoundsoftheformula(III) 

inwhichR5 ~representsCL-C3-alkylpreferablyisopropyl, 

inthepresenceofareducingagentasuitablebaseandasuitablesolventtoprovidecompoundsofthe 

R 
I F 

xl F 

N 

N 0 
15R (II) 

inwhichR',P3, R3 ,Ri', K5 andX1 andX2 aredefinedasabove.  

Reaction [B] (reductive examination) 

Thereactionofstep[B]isgenerallycarriedoutininertsolventsinthepresenceofareducingagentif 

15 appropriateinthepresenceofabaseandoradehydratingagentpreferablyinatemperaturerangefrom 

00 Cto600 Cat 9 

atmosphencpressure.  

to formula(II)
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SuitablereducingagentsforreductiveanAlinationsarealkalimetalborohydridescustomaryforsuch 

purposessuchassodiumborohydridesodiumcyanoborohydrideorsodiumtriacetoxyborohydride 

preferenceisgiventousingsodiumtriacetoxyborohydride.  

Theadditionofanacidsuchasaceticacidinparticularand/orofadehydratingagentforexample 

5 molecularsieveortrimethylorthoformateortriethylorthoformatemaybeadvantageousinthesereactions.  

BasesareforexampleorganicbasessuchastrialkylaminesforexampletriethylamineN

methylmorpholineN-methylpiperidine,4-dimethylaminopyridineordiisopropylethylaminorpyridine.  

BasessuchasNN-diisopropylethylamineandtriethylamineinparticular, maybeadvantageousinthese 
4 

reactions.  

to Suitablesolventsforthesereactionsareespeciallyalcoholssuchasmethanolethanoln-propanolor 

isopropanoletherssuchasdiisopropylethermethyltert-butylethertetrahydrofuran,1,4-dioxaneor1,2

dimethoxyethanepolaraproticsolventssuchasacetonitrileorNN-dimethylformamide(DMF)or 

mixturesofsuchsolvents;preferenceisgiventousingtetrahydrofuran.  

Thereactionsaregenerallyconductedwithinatemperaturerangeof0 0 Cto+600 C.  

15 Thealdehydesofformula(III)arecommercialavailableknownorcanbesynthesizedfromknownstarting 

materialsbyknownprocesses.  

Compoundsoftheformula(IV) 

R 

xl F 

N 

N 0 
H (IV), 

inwhichR',B?,B?,RiandXtandX2aredefinedasabovearenovel.  

20 Thecompoundsoftheformula(IV)canbesynthesizedfromthecorrespondingcompoundsofformula 

(V)by 

[C]reactingthecompoundsoftheformula(V) 

PS x2HCI
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N 

N 
R 

F 
F 

4
N 

N OH0 

0 OH3  (V), 

inwhichR',P3,B?,RiandX 1 andX2 aredefinedasabove, 

inthepresenceofasuitableacidandasuitablesolvent.  

Reaction [C] (Deprotection) 

5 Thereaction[C]isgenerallycarriedoutininertsolventsinthepresenceofasuitableacidinthepresence 

ofaninertsolventpreferablyinatemperaturerangefrom0 0 Cto600 Catatmosphencpressure.  

Acidsareforexampleorganicorinorganicacidssuchassulfuricacidhydrogenchloride/hydrochloric 

acid hydrogen bromide/hydrobromic acid phosphoric acid, acetic acid trifluoroacetic acid, 

toluenesulfonicacidmethanesulfonicacidortrifluoromethanesulfonicacidormixturesthereof, 

to optionallywithadditionofwater.Preferenceisgiventohydrogenchlorideortrifluoroaceticacid.  

Suitablesolventsforthesereactionsareespeciallyalcoholssuchasmethanolethanoln-propanolor 

dimethoxyethanepolaraproticsolventssuchasacetonitrileorNN-dimethylformamide(DMF)or 

mixturesofsuchsolvents;preferenceisgiventousingtetrahydrofuran.  

15 Thereactionsaregenerallyconductedwithinatemperaturerangeof0 0 Cto+600 C.  

20 

isopropanoletherssuchasdiisopropylethermethyltert-butylethertetrahydrofuran,1,4-dioxaneor1,2-
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Compoundsofformula(V) 

N 
R 

F 
NY
N 

N OH0 *7H3 
0 0 OH3  (V), 

inwhichR',B?,B?,RiandX 1 andX2 arcdefinedasabovearenovel.  

Thecompoundsoftheformula(V)canbesynthesizedfromthecorrespondingcompoundsofformula 

5 (VIII)by 

[D]reactingthecompoundsoftheformula(VIII) 

OTf 
F 

F 

inwhichR',BandBaredefinedasabove, 

inthepresenceofasuitablepalladiumcatalystbaseandasuitablesolvent 

10 withcompoundsoftheformula(VI) 

OH3  OH3 

00 

R 

x x 
¼~r2 

N 

N OH 

0* OH3  (VI) 

(VIII),
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Reaction ~D1 (Suzuki coupling) 

Thereaction[D]isgenerallycarriedoutinthepresenceofasuitablepalladiumcatalystandasuitablebase 

ininertsolventspreferablyattemperaturerangefromroomtemperatureuptorefluxofthesolventsat 

atmosphericpressure.  

5 Inertsolventsforreaction[D]areforexamplealcoholslikemethanolethanol, n-propanolisopropanol, 

n-butanolortert.-butanoletherlikediethyletherdioxanetetrahydrofuranglycoldimethyletheror 4 

ethylenglycoldimethyletherhydrocarbonslikebenzene, yloltoluenehexanecyclohexaneorpetroleum 

oilorothersolventslikedimethylformamide(DMF),dimethylsulfoxide(DMSO),NThdimethyl

propyleneurea(DMPU),N-methylpyrrolidone(NMP),pyridineacetonitrileoralsowater.Itisalso 

10 possibletoutilizemixturesoftheaforementionedsolvents.Preferredisamixtureofdimethylformanttide 

IwaterandtolueneIethanol.  

Suitablebasesforreactionstepsarethecustomaryinorganicbases.Theseespeciallyincludealkalimetal 

oralkalineearthmetalhydroxidesforexamplelithiumhydroxidesodiumhydroxidepotassium 

hydroxideorbariumhydroxidealkalimetalhydrogencarbonateslikesodiumorpotassium

15 hydrogencarbonateoralkalimetaloralkalineearthmetalcarbonatessuchaslithiumsodiumpotassium 

calciumorcesiumcarbonateoralkalihydrogenphosphateslikedisodiumordipotassiumhydrogen

phosphate.Preferablyusedbasesaresodiumorpotassiumcarbonate.  

Examplesofsuitablepalladiumcatalystsforreactionsteps ["Suzuki-coupling"]aree.g.palladiumon 

charcoal, palladium(JI)-acetate, tetrakis-(triphenylphosphine)-palladium(0), bis-(triphenylphosphine)

cene]dichloropalladium(IJ)-dichlormethane-complex[cfe.g.Ha.ssanI.etal.,Chem.Rev.102,1359-1469 

(2002)].  

Thereactionstepsaregenerallycarriedoutwithinatemperaturerangefrom+20 0 Cto+1500 Cpreferably 

at+500 Cto+1000 C.  

25 Thecompoundsoftheformula(VI)arenovelcommercialavailableoravailableviaknownprocesses.  

30 

20 palladium(JJ)-chloridebis-(acetonitrile)-palladium(IJ)-chlorideandIll,1'-bis(diphenylphosphino)ferro-
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Thecompoundsoftheformula(VIII) 

N 

OTf 
F 

F 

(VIII), 

inwhichR',P7andBarcdefinedasabovearenovel.  

Thecompoundsoftlieformula(VIII)canbeprepared 

5 [B] byreactingcompoundsoftheformula(IX) 

N 

OH 
F 

(IX), 

inwhichR',P3andBareasdefinedabove, 

Reaction [B] (triflatization) 

10 Thereaction[B]isgenerallycarriedoutininertsolventspreferablyinatemperaturerangefromroom 

temperatureuptorefluxofthesolventsatatmosphericpressure.  

BasesareforexampleorganicbaseslikealkalianAlinesorpyridinesorinorganicbasessuchassodium 

hydroxidelithiumhydroxideorpotassiumhydroxideoralkalimetalcarbonatessuchascaesium 

carbonatesodiumcarbonateorpotassiumcarbonateoralkoxidessuchaspotassiumtert-butoxideor 

15 sodiumtert-butoxideorpyridinessuchaspyridineor2,6-lutidineoralkaliaminessuchastriethylamine 

orNN-diisopropylethylamine, preferenceisgiventotnethylamine.  

Inertsolventsareforexampleetherssuchasdiethylethermethyltert-butylether,1,2-dimethoxyethane, 

dioxane ortetrahydrofuran, or other solvents such as dichloromethane dimethylformanPde, 

withtriflicacidanhydrideinthepresenceofbaseandaninertsolvent.
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dimethylacetamide, acetonitrile orpyndine ormixtures of , preference isgivento 

than.  

Thecompoundsoftlieformula(IX) 

OH 
F 

(IX), 

5 inwhichR',P3andPParedefinedasabovearenovel.  

Thecompoundsoftheformula(IX)canbeprepared 

[F] byreactingcompoundsoftheformula(X) 

N 

0 

F 
N 

I
(X), 

inwhichR',BandBareasdefinedabove, 

to withanacidoptionallyinaninertsolvent.  

Reaction ~F] (acidic protection) 

Thereaction[F]isgenerallycarriedoutininertsolventsorwithoutsolventspreferablyinatemperature 

rangefrom00 Cuptorefluxofthesolventsatatmosphericpressure.  

Inertsolventsareforexamplehalogenatedhydrocarbonssuchasdichloromethanetrichloromethane, 

15 carbontetrachlorideorl,2-dichloroethanealcoholssuchasmethanolorethanoletherssuchasdiethyl 

ethermethyltert-butylether,1,2-dimethoxyethanedioxaneortetrahydrofuranorothersolventssuchas 

dimethylformanPdedimethoxyethaneN-methyl-pyrrolidonedimethylacetamideacetonitrileacetone 

orpyridineormixturesof , preferenceisgiventodichloromethaneordioxane.  

0
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Suitableacidsfortheacidicdeprotectionaregenerallysulfuricacidhydrogenchloride/hydrochloricacid, 

hydrogenbromide/hydrobromicacidphosphoricacidaceticacidtrifluoroaceticacidtoluenesulfonic 

acidmethanesulfonicacidortrifluoromethanesulfonicacidormixturesthereofoptionallywithaddition 

ofwater.Preferenceisgiventohydrogenchlorideortrifluoroaceticacid.  

5 Compoundsofthefoimula(X) 

P2 

RI 
0 

F 
F 

N 
I

(X), 

inwhichR',P3andR 3 areasdefinedabovearenovel.  

Thecompoundsoftheformula(X)canbeprepared 

[0] byreactingcompoundsoftheformula(XII) 

P2 

HN P1 

F 

F 

0 

to 
inwhichR'andR 2 areasdefinedabove, 

withcompoundsoftheformula(XI) 

P3 

0 Br 

0 (XI), 
'4 

OH3 

inwhich 

(XII),
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3.  

isasdefinedabove, 
inthepresenceofapalladiumsourceasuitableligandandabase.  

Reaction Ri] (Bucliwald Hartwig coupling) 

Thereaction[0]isgenerallycarriedoutinthepresenceofapalladiumsourceasuitableligandandabase 

5 ininertsolventspreferablyinatemperaturerangefromroomtemperatureuptorefluxofthesolventsat 

atmosphericpressure.  

Thepalladiumsourceandasuitableligandareforexamplepalladiumoncharcoalpalladium(JJ)-acetate, 

tris(dibenzylideneacetone)palladium(O), tetrakis-(triphenylphosphine)-palladium(O), bis

(triphenylphosphine)-pallaclium(IJ) chloride bis-(acetonitrile)-palladium(IJ) chloride, [1,1'
to bis(diphenylphosphino)ferrocene]dichloropalladium(II)andcorrespondingdicliloromethan-complex, 

optionally in conjunction with additional phosphate ligands like for example 2,2'

Bis(diphenylphosphino)-1,1-binaphthyl (BRAP), (2-dicyclohexylphosphino-2,46~-triisopropyl-1,1~

biphenyl)[2-(2'-amino-1,1'-biphenyl)]palladium(II) methanesulfonate (XPhos-Pd-tB, CAS-No: 

I44505-55-I), (2-biphenyl)di-tert.-butylphosphinedicyclohexyl[2',4',6'-tris(1-methylethyl)biphenyl-2

15 yl]phosphane(XPhosCAS-No:CAS-No:564483-18-7),Bis(2-phenylphosphinophenyl)ether(DPEphos), 

or4,5-bis(diphenylphosphino)-9,9-dimethylxanthene(Xantphos:CAS-No:161265-03-8)[cfe.g. Hassan 

I. etal. Chem. Rev. 2002 102, 1359-1469],2-(dicyclohexylphosphine)-3,6-dimethoxy-2',4',6'

triisopropyl-1,1'-biphenyl (BrettPhos CAS-No: 1070663-78-3), 2-dicyclohexylphosphino-2',6'

dimethoxybiphenyl (SPhos, CAS-No: 657408-07-6), 2-dicyclohexylphosphino-2',6'

20 diisopropoxybiphenyl (RuPhos, CAS-No: 787618-22-8), 2-(di-tert-butylphosphino)-3-methoxy-6

triisopropylbiphenyl(tert-ButylXPhos).Itisalsopossibletousecorrespondingprecatalystssuchas 

chloro-[2-(dicyclohexylphosphine)-3,6-dimethoxy-2,46'-triisopropyl-1,1-biphenyl][2-(2-anPnoethyl)

phenyl]palladium(JI)(BreftPhosprecatalysts)[cfe.g.S.L.Buchwaldetal Chem.Sci.2013,4,916] 

25 optionallybeusedinconjunctionwithadditionalphosphineligandssuchas2-(dicyclohexylphosphine)

3,6-dimethoxy-2',4',6'-triisopropyl-11'-biphenyl(BrettPhos).  

Preference is given to 2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl (BINAP), 

tris(dibenzylideneacetone)palladium(0),or in combination with 4,5-bis(diphenylphosphino)-9,9

dimethylxanthen(Xantphos)ordicyclohexyl[2',4',6'-tris(1-methylethyl)biphenyl-2-yl]phosphane(XPhos).  

30 Basesareforexamplesuitableinorganicororganicbaseslikee.g.alkaliorearthalkalimetalcarbonates 

suchaslithiumsodiumpotassiumcalciumorcesiumcarbonateorsodiumbicarbonateorpotassium 

bicarbonatealkalimetalhydrogencarbonatessuchassodiumhydrogencarbonateorpotassium 

methyl-2',4',6'-tri-i-propyl-1,1'-biphenyl (RockPhos) and 2-di-tert-butylphosphino-2',4',6'-
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hydrogencarbonatealkalimetalorearthalkalihydroxidessuchassodiumbariumorpotassium 

hydroxidealkalimetalorearthalkaliphosphateslikepotassiumphosphate;alkalimetalalcoholateslike 

sodiumorpotassiumtert.-butylateandsodiummethanolatealkalimetalphenolateslikesodiumphenolate, 

potassiumacetateamideslikesodiumamidelithium-sodium-orpotassium-bis(trimethylsilyl)amideor 

5 lithiumdiisopropylamideororganicamineslike 1,5-diazabicyclo[4.3.O]non-5-ene (DBN), 1,8

diazabicyclo[5.4.O]undec-7-en(DBIJ).Preferenceisgiventocaesiumcarbonatesodiumcarbonate, 

potassiumcarbonateorsodiumhydrogencarbonate.  

Inertsolventsareforexampleetherssuchasdioxanediethylethertetrahydrofuran 2-methyl

tetrahydrofuran di-ii-butylether, cyclopentylmethyletherglycoldimethyletherordiethyleneglycol

to dimethyletheralcoholsliketert.-butanoloramylalcoholsordimethylformamidedimethylacetamide, 

dimethylsulphoxideN-methylpyrrolidonetolueneoracetonitrileormixturesofthesolvents;preference 

isgiventotert.-butanol,1,4-dioxaneand 9 

Thecompoundsoftheformula(XI)areknownorcanbesynthesizedfromthecorrespondingcommercial 

availablestartingcompoundsbyknownprocesses.  

15 Thecompoundsoftheformula(XII)arenovel 

F 
F 

(XII), 

inwhichR'andR 2 areasdefinedabove.  

Thecompoundsoftheformula(XII)canbeprepared 

[H] byreactingcompoundsofteformula(XIII) 

H30 0 N N~N 
H3 C~ NW 

OH3 0 
F 
FF 0 

0 (XIII), 

H3 0 

20 

inwhichR'andR 2 areasdefinedabove, 

0
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withanacidinaninertsolvent.  

Reaction [H] (debocylation) 

Thereaction[H]isgenerallycarriedoutininertsolventsinthepresenceofasuitableacidpreferablyina 

temperaturerangefrom0 0 Cto600 Catatmosphericpressure.  

5 Acidsareforexampleorganicorinorganicacidssuchassulfuricacidhydrogenchloride/hydrochloric 

acid hydrogen bromide/hydrobromic acid phosphoric acid, acetic acid trifluoroacetic acid, 

toluenesulfonicacidmethanesulfonicacidortrifluoromethanesulfonicacidormixturesthereof, 

optionallywithadditionofwater.Preferenceisgiventohydrogenchlorideortrifluoroaceticacid 

Inertsolventsarealcoholssuchasmethanolethanolorisopropanoletherssuchasdiethylether 

to diisopropylethermethyltert-butylethertetrahydrofuranor1,4-dioxanedichloromethanepolaraprotic 

solventssuchasacetonitrileorNN-dimethylformamide(DMF)ormixturesofsuchsolvents;preference 

isgiventousing1,4-dioxane.  

Thecompoundsoftheformula(XIII) 

2 
R1 

R 

H3 0 

OH3 0 

F 

FE 0 

H30 (XIII) 

15 inwhich 

K1andK2 areasdefinedabove, 

arenovel.  

Thecompoundsoftheformula(XIII)canbeprepared 

[I] byreactingcompoundsoftheformula(XV) 

0
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RI H 

R NNH 

N 

0 0 
(XV), 

H3C OH3 
OH3 

inwhich 

R1andJ(2arcasdefinedabove, 

withcompoundsoftheformula(XIV) 

F 
H30 0 

F 
F 

0 

5 KOH3 (XIV) 

insolvent.  

Reaction ni (pyrazole formation) 

Thereaction[I]isgenerallycarriedoutinasolventattemperaturesfromroomtemperaturetoreflux.  

Suitablesolventsarealcoholssuchasmethanolethanolorisopropanoletherssuchasdiethylether 

to diisopropylethermethyltert-butylethertetrahydrofuranor1,4-dioxanedichloromethanepolaraprotic 

isgiventousingethanol.  

Thecompoundoftheformula(XIV)areknowncommercialavailableorcanbesynthesizedfromthe 

correspondingstartingcompoundsbyknownprocesses.  

15 Thecompoundsoftheformula(XV) 

H 

R NNH 

N 

0 0 
(XV), 

H3C OH3 
OH3 

inwhichR'andR 2 areasdefinedabovearenovel.  

Thecompoundsoftheformula(XV)canbeprepared 

solventssuchasacetonitrileorNN-dimethylformamide(DMF)ormixturesofsuchsolvents;preference
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III] byreactingcompoundsoftheformula(XVI) 

-9 

I H 
0 

R H 

N 

0 0 
(XVI), 

H3 0+OH3 
OH3 

inwhichR'andR 2 arcasdefinedabove 

withhydrogeninthepresenceofpalladiumoncharcoalinasuitablesolvent.  

5 Reaction ni (Z protection) 

Thereaction[I]isgenerallycarriedoutinthepresenceofpalladiumoncharcoalinasuitablesolventat 

fromroomtemperaturetorefluxpreferableat1bar.  

Suitablesolventsarealcoholssuchasmethanolethanolorisopropanoletherssuchasdiethylether 

diisopropylethermethyltert-butylethertetrahydroftiranor1,4-dioxanedichloromethanepolarsolvents 

to suchasacetonitrileNN-dimethylformanPde(DMF),NMPaceticacidorwaterormixturesofsuch 

solvents~preferenceisgiventoethanol/aceticacid.  

Thecompoundsoftheformula(XVI) 

H 
NNA 

0 
R H 

N 

0 0 
(XVI), 

H3 0t CH3 
OH3 

inwhichR'andR 2 areasdefinedabovearenovel.  

15 Thecompoundsoftheformula(XVI)canbeprepared 

[K] byreactingcompoundsoftheformula(XVII) 

-V
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R 
N 

0 0 

H30 OH3 

C ~ (XVII) 

inwhich 

R1and1(2arcasdefinedabove 

withacompoundoftheformula(XVIII) 

-I 

HN 0 
INH2  (XVIII) 

inthepresenceofareducingagentandasuitablesolvent.  

Reaction [K] (reductive hydrazination) 

Reaction[K]isgenerallycarriedoutinthepresenceofareducingagentandasuitablesolventata 

temperaturerangefromroomtemperatureuptorefluxofthesolventsatatmosphericpressure.  

10 Suitablesolventsarealcoholssuchasmethanolethanoln-propanolorisopropanoletherssuchas 

aproticsolventssuchasacetonitrileorNN-dimethylformamide(DMF)ormixturesofsuchsolvents~ 

preferenceisgiventousingtetrahydrofuran/methanol.  

Suitable reducingagentsarealkalimetalborohydridessuchassodiumborohydride sodium 

15 cyanoborohydrideorsodiumtnacetoxyborohydride;preferenceisgiventousingsodiumborohydride.  

Thecompoundoftheformula(XVIII)isknownandcommercialavailableorcanbesynthesizedfromthe 

correspondingstartingcompoundsbyknownprocesses.  

Thecompoundoftheformula(XVII)isknownandcommercialavailableorcanbesynthesizedfromthe 

correspondingstartingcompoundsbyknownprocesses.  

20 Thepreparationofthestartingcompoundsandofthecompoundsoftheformula(I)canbeillustratedby 

thesynthesisschemes1to3whichfollow.  

diisopropylethermethyltert-butylethertetrahydroftiran,1,4-dioxaneor1,2-dimethoxycihanepolar
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Scheme 3 
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Thecompoundsofthcinventionhavevaluablepharmacologicalpropertiesandcanbeusedforprevention 

Thecompoundsaccordingtotheinventionarepotentactivatorsofsolubleguanylatecyclase.Theylead 

tovasorelaxationinhibitionofplateletaggregationandloweringofbloodpressureandincreaseof 

coronaryandrenalbloodflow.Theseeffectsaremediatedviadirecthaem-independentactivationof 

solubleguanylatecyclaseandanincreaseofintracellularcOMP.  

10 Inadditionthecompoundsaccordingtotheinventionhaveadvantageouspharmacokineticpropertiesin 

particularwithrespecttotheirbioavailabilityand/ordurationofactionafterintravenousororal 

administration.  

Thecompoundsaccordingtothepresentinventionshowsuperiorpharmacokinetic(PK)propertiesin 

compansontocompoundsdisclosedinthepriorart(WO2012/058132)(seeexpenmentalparttables3to 

15 6).Forinstanceexample2ofthepresentinventionshowsalowerplasmaclearance(CL~i~)(upto10 

times)andthereforeamuchhigherexposureincomparisontothepriorartcompounddisclosedasexample 

174inWO2012/058132inratsaswellasindogs.Example2showsalsoalonghalf-lifeandmean 

5 andtreatmentofdiseasesinhumansandanimals.
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residencetime(MRI)inalltestedspeciesafterp.o.(peroral)application.Duetothesignificantlylower 

plasmaclearanceofexample2andtheresultingveryhighexposure(AIJCIIOIIIIexposureareaundercurve 

normated)witgoodbioavailabihtyaftcrp.o.applicationinalltcstcdspccicswesccaclearsupcriority 

ofpharmacokinctic(PK)propertiesversusexample174dislosedinWO2012/058132.  

5 Thecompoundsaccordingtotheinventionhaveanunforesecableusefulpharmacologicalactivity 

spectrumandgoodpharmacokineticbehaviorinparticularasufficientexposureofsuchacompoundin 

thebloodabovetheminimaleffectivcconccntrationwithinagivendosingintervalafteroraladministration.  

Suchaprofileresultsinanimprovedpeak-to-troughratio(quotientofmaximumtominimum 

concontration)withinagivendosingintervalwhichhastheadvantagethatthecompoundcanbe 

to adminisicredlcssfrcqucntlyandatasignificantlylowerdosctoachicvcancffcct.Thcyarccompounds 

thatactivatesolubleguanylatecyclase.  

Inthecontextofthepresentinventiontheterm"treatment"or"treating"includesinhibitionretardation 

checkingallcviatingattenuatingrestrictingreducingsuppressingrepcllingorhealingofadiscasca 

conditionadisorderaninjuryorahealthproblemorthedevelopmentthecourseortheprogressionof 

15 suchstatesand/orthesymptomsofsuchstates.Theterm"therapy,, . understoodheretobesynonymous 

withtheterm"treatment".  

Inthecontcxtoftheprescntinvcntionthetermsprevention, prophylaxis"and"preclusion~9 areuscd 

synonymouslyandrefertotheavoidanceorreductionoftheriskofcontractingexperiencingsuffering 

fromorhavingadiseaseaconditionadisorderaninjuryorahealthproblemoradevelopmentor 

Thetreatmentorpreventionofadiscaseaconditionadisorderaninjuryorahealthproblcmmaybe 

partialorcomplete.  

Inadditionthecompoundsaccordingtotheinventionhavefurtheradvantageouspropertiesinparticular 

withrespecttotheirpulmoselectiveaction(incontrasttoasystemicaction),theirlungretentiontime 

25 and/orthcirdurationofactionfollowingintrapulmonaryadministration.  

Thecompoundsaccordingtotheinventionarcparticularlysuitableforthetreatmentand/orpreventionof 

cardiovascularandcardiacdiseasescardio-renalandkidneydiseasescardiopulmonaryandlungdiseases, 

neurodegencrativediseasesthromboembolicdiseasesfibroticdisordersandIorwoundhealingdisorders.  

Thecompoundsaccordingtotheinventionarcparticularlysuitableforthetreatmentand/orpreventionof 

30 cardiovascularandcardiacdiseasespreferablyheartfailurewithreducedandpreservedejectionfraction 

(JIFrEFFI.FmrEFandHFpEF),hypertension(HTN),peripheralarterialdiseases(PADPAOD),cardio

20 advancementofsuchstatesand/orthesymptomsofsuchstates.
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renalandkidneydiseasespreferablychronicanddiabetickidneydisease(CKDandDKD), 

cardiopulmonaryandlungdiseasespreferablepulmonaryhypertension(PH),andotherdiseases, 

preferablyneurodegenerativediseasesanddifferentformsofdementiasfibroticdiseasessystemic 

sclerosis(SSc),sicklecelldisease(SCD),woundhealingdisorderssuchasdiabeticfootulcer(DFU).  

5 Accordinglythecompoundsaccordingtotheinventioncanbeusedinmedicamentsforthetreatment 

and/orpreventionofcardiovascularcardiopulmonaryandcardiorenaldisorderssuchasforexamplehigh 

bloodpressure(hypertension),heartfailurecoronaryheartdiseasestableandunstableanginapectoris, 

pulmonaryarterialhypertension(PAH)andsecondaryformsofpulmonaryhypertension(PH),chronic 

thromboembolicpulmonatyhypertension(CTEPH),renal renovascularandtreatmentresistant 

to hypertensiondisordersofperipheralandcardiacvesselsarrhythmiasatrialandventriculararrhythmias 
andimpairedconductionsuchasforexamplegradeI-Illatrioventricularblocks, 4 

supraventnculartachy
9 

arrhythmiaatrialfibrillationatrialflutterventricularfibrillationventricularflutterventnculartachy

arrhythmiaTorsadedepointestachycardiaatrialandventricularextrasystolesAV-junctionalextrasysto

lessicksinussyndromesyncopesAVnodesreentrytachycardiaWolff-Parkinson-Whitesyndrome, 

15 acutecoronarysyndrome(ACS),autoimmuneheartdisorders(pericarditisendocarditisvalvolitisaortitis, 

cardiomyopathies),boxercardiomyopathyaneurysmsshocksuchascardiogenicshocksepticshockand 

anaphylacticshockfurthermoreforthetreatmentand/orpreventionofthromboembolicdisordersand 

ischaemiassuchasmyocardialischaemiamyocardialinfarctionstrokecardialhypertrophytransistory 

andischaemicattackspreeclampsiainflammatorycardiovasculardisordersspasmsofthecoronary
4 4 

20 artenesandtheperipheralartenesformationofoedemassuchasforexamplepulmonaryoedemabrain 
4 

oedemarenaloedemaorheartfailure-inducedoedemaimpairedperipheralperfusionreperftisiondamage, 
artenalandvenousthromboses, 4 

macrovasculardamage(vasculitis),andalsoforpreventingrestenosesforexampleafterthrombolysis 

therapies, percutaneous transluminal angioplasties (PTA), percutaneous transluminal coronary 

25 angioplasties(PTCA),hearttransplantsandbypassoperations.  

Inthecontextofthepresentinventionthetermpulmonaryhypertension"encompassesboth 4 

pnmaryand 

secondarysubformsthereofasdefinedbelowbytheDanaPointclassificationaccordingtotheirrespective 

aetiology[seeD.Montanaand(3.Simonneauin:A.J.Peacocketal.(Eds.),PulmonaryCirculation.  

Diseasesandtheirtreatment, 3 rdeditionHodderArnoldPubl.,2011,pp.197-20&M.M.Hoeperetal., 

30 jAm.ColtCardiot2009,54(1),S85-S96]. Theseincludeinparticularingroup1pulmonaryarterial 

hypertension(PAL-I),whichamongothersembracestheidiopathicandthefamilialforms(IPAHand 

FPAHIrespectively).FurthermorePAHalsoembracespersistentpulmonaryhypertensionofthenewborn 

andtheassociatedpulmonaryarterialhypertension(APAH)associatedwithcollagenosescongenital 

systemicpulmonaryshuntlesionsportalhypertensionHJVinfectionstheintakeofcertaindrugsand 

microalbuminunaheartfailureendothelialdysfunctionmicro-and
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medicaments(forexampleofappetitesupressants),withdisordershavingasignificantvenous/capillary 
9 

componentsuchaspulmonaryvenoocciusivedisorderandpulmonarycapillaryhaemangiomatosisorwith 

otherdisorderssuchasdisordersofthethyroidglycogenstoragediseasesGaucherdiseasehereditary 
4 

teleangiectasiahaemoglobinopathiesmyeloproliferativedisordersandsplenectomy.Group2oftheDana 

5 PointclassificationcomprisesPHpatientshavingacausativeleftheartdisordersuchasventricularatrial 
9 

orvalvulardisorders.Group3compnsesformsofpulmonaryhypertensionassociatedwithalungdisorder 

forexamplewithchronicobstructivelungdisease(COPD),interstitiallungdisease(ILD),pulmonary 

fibrosis(IPF),and/orhypoxaemia(e.g.sleepapnoesyndromealveolarhypoventilationchronichigh

altitudesicknesshereditarydeformities).Group4includesPHpatientshavingchronicthromboticand/or 

to embolicdisordersforexampleinthecaseofthromboembolicobstructionofproximalanddistal 

pulmonaryarteries(CTEPH)ornon-thromboticembolisms(e.g.asaresultoftumourdisordersparasites, 

foreignbodies).Lesscommonformsofpulmonaryhypertensionsuchasinpatientssufferingfrom 
9 

sarcoidosishistiocytosisXorlymphangiomatosisaresummanzedingroup5.  

Inthecontextofthepresentinventiontheterm"heartfailure~9 encompassesbothacuteandchronicforms 

15 ofheartfailureandalsomorespecificorrelatedtypesofdiseasesuchasacutedecompensatedheart 

failurerightheartfailureleftheartfailureglobalheartfailurealsodiastolicheartfailureandsystolic 

heartfailureheartfailurewithreducedejectionfraction(HErEF),heartfailurewithpreservedejection 

fraction(HEpEF),heartfailurewithmid-rangeefjectionfraction(HFmEF),ischemiccardiomyopathy, 

dilatedcardiomyopathyhypertrophiccardiomyopathyidiopathiccardiomyopathycongenitalheart 

20 defectsandcardiomyopathiesheartvalvedefectsheartfailureassociatedwithheartvalvedefectsmitral 

stenosismitralvalveinsufficiencyaorticvalvestenosisaorticvalveinsufficiencytricuspidvalve 

combinedheartvalvedefectsmyocardialinflammation(myocarditis),chronicmyocarditis acute 

myocarditisviralmyocarditisdiabeticheartfailurealcoholiccardiomyopathycardiacstoragedisorders.  

25 Inadditionthecompoundsaccordingtotheinventioncanalsobeusedfortreatmentand/orpreventionof 

9 si5 disturbed lipid metabolism hypolipoproteinaemias, dyslipidaemias, 

hypertnglyceridaemias hyperlipidaemias, combined hyperlipidaemias, hypercholesterolaemias, 
9 9 

abetalipoproteinemiasitosterolemiaxanthomatosisTangierdiseaseadiposityobesityandalsoofmeta

bolicsyndrome.  

30 Furthermorethecompoundsaccordingtotheinventioncanbeusedfortreatmentand/orpreventionof 

primaryandsecondaryRaynaud'sphenomenonofmicrocirculationdisordersclaudicationhearing 

disorderstinnitusperipheralandautonomicneuropathiesdiabeticmicroangiopathiesdiabetic 

retinopathydiabeticulcersattheextremitiesgangreneCRESTsyndromeerythematosisonychomycosis 

andrheumaticdisorders.  

stenosistricuspidvalveinsufficiencypulmonaryvalvestenosispulmonaryvalveinsufficiency,
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Futhermorethecompoundsaccordingtotheinventioncanbeusedforthetreatmentofsicklecelldisease 

(SCD),sicklecellanemiaandalsootherSCD-relateddiseasesymptoms(forexampleendorgandamage 

affectinglungbrainkidneyorheart)butalsovasocclusiveeventsorpaincrisisachalasiahemolyis

inducedvasculopathiesfortreatingmalaria, 9 

thalassemiahemolyticuremicsyndromeparoxysmal 
5 nocturnalhemoglobinuriadrug-Inducedhemolyticanemiasorrhabdomyolsis.Inadditionsincesimilar 

above-mentionedpathophysiologicalmechanismsareeffectivewhenbloodtransfusions(forexampleby 

storageetc.withanelevatedconcentrationoffreeHb)areadministeredtopatientshavingatransfusion 

indicationthiscompoundscouldbeusedforpatientsreceivingabloodtransfusion.Finallyinthefuture 

thecombinationofansOCactivatorwithasyntheticHb-basedoxygencarriermaymitigatethesideeffects 
4 to hithertoobserved[WeiskopfAnaesthesia&Analgesia,11O:3659-661,2010]whicharecausedby 

reducedavailabilityofNOthusallowingfurtherclinicalapplications.  

Thecompoundsaccordingtotheinventioncanadditionallyalsobeusedforpreventingischaemicand/or 

repeifusion-relateddamagetoorgansortissuesandalsoasadditivesforperfusionandpreservation 

solutionsoforgansorganpartstissuesortissuepartsofhumanoranimalorigininparticularforsurgical 

15 interventionsorinthefieldoftransplantationmedicine.  
9 

Furthermorethecompoundsaccordingtotheinventionaresuitablefortreatmentand/orprophylaxisof 

renaldisordersespeciallyofrenalinsufficiencyandkidneyfailure.Inthecontextofthepresentinvention 

thetermsrenalinsufficiencyandkidneyfailurecomprisebothacuteandchronicmanifestations(chronic 

kidneydiseaseCKD)thereofaswellasunderlyingorrelatedkidneydiseasessuchasrenalhypoperfusion 

20 intradialytic hypotension obstructive uropathy, glomerulopathies, glomerulonephritis, acute 

andcongenitalkidneydiseasenephritisimmunologicalkidneydiseasessuchaskidneygraftrejectionand 

immunocomplex-inducedkidneydiseasesnephropathyinducedbytoxicsubstancesnephropathyinduced 

bycontrastagentsdiabeticandnon-diabeticnephropathydiabetickidneydiseas(DKD),pyelonephritis, 
9 

25 renalcystsandpolycystickidneydiseasenephrosclerosishypertensivenephrosclerosisandnephrotic 
9 

syndromewhichcanbecharactenzeddiagnosticallyforexamplebyabnormallyreducedcreatinineand/or 

waterexcretionabnormallyraisedbloodconcentrationsofureanitrogenpotassiumand/orcreatinine, 

alteredactivityofrenalenzymessuchasforexampleglutamylsynthetasealteredurineosmolarityor 

urinevolumeincreased microalbuminunamacroalbuminurialesionsonglomerulaeandarterioles, 

30 tubulardilationhyperphosphataemiaand/orneedfordialysis.Thepresentinventionalsoencompassesthe 

useofthecompoundsaccordingtotheinventionfortreatmentand/orprophylaxisofsequelaeofrenal 
9 

insufficiencyforexamplehypertensionpulmonaryoedemaheartfailureuremiaanemiaelectrolyte 

disturbances(forexamplehypercalemiahyponatremia)anddisturbancesinboneandcarbohydrate 

ta.  

glomerulonephritis, glomerulosclerosistubulointerstitialdiseasesnephropathicdiseasessuchasprimary
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Inadditionthecompoundsaccordingtotheinventionaresuitablefortreatmentand/orpreventionof 

urologicaldisordersforexamplebenignprostatesyndrome(BPS),benignprostatehyperplasia(BPH), 

benignprostateenlargement(BPE),bladderoutletobstruction(BOO),lowerurinatytractsyndrome 

(LUTS),prostatitisneurogenicoveractivebladder(OAB),incontinenceforexamplemixed, urgestress 

5 oroverflowincontinence(MUJUUISUJOUJ),pelvicpaininterstitialcystitis(IC)andalsoerectile 

dysfunctionandfemalesexualdysfunction.  

Thecompoundsaccordingtotheinventionarealsosuitablefortreatmentand/orpreventionofasthmatic 

disorderschronic-obstructivepulmonaiydiseases(COPD),acuterespiratorydistresssyndrome(ARDS) 

andacutelunginjury(ALl),alpha-iantitrypsindeficiency(AATD),pulmonaryfibrosispulmonary 

to emphysema(forexamplepulmonaryemphysemainducedbycigarettesmoke)andcysticfibrosis(CF).  

Thecompoundsdescribedinthepresentinventionarealsoactivecompoundsforcontrolofcentralnervous 

systemdisorderscharacterizedbydisturbancesoftheNO/cOMPsystem.Theyaresuitableinparticular 

forimprovingperceptionconcentrationlearningormemoryaftercognitiveimpairmentslikethose 

occurnnginparticularinassociationwithsituations/diseases/syndromessuchasmildcognitive 

15 impairmentage-associatedlearningandmemoryimpairmentsage-associatedmemorylossesvascular 
9 9 

dementiacraniocerebraltraumastrokedementiaoccumngafterstrokes(poststrokedementia),post

traumaticcraniocerebraltraumageneralconcentrationimpairmentsconcentrationimpairmentsin 

childrenwithlearningandmemoryproblemsAlzheimer'sdiseaseLewybodydementiadementiawith 

degenerationofthefrontallobesincludingPick~ssyndromeParkinsonsdiseaseprogressivenuclear 

20 palsydementiawithcorticobasaldegenerationamyolateralsclerosis(ALS),Huntingtonsdisease, 

schizophreniawithdementiaorKorsakoffspsychosis.Theyarealsosuitableforthetreatmentand/or 

preventionofcentralnervoussystemdisorderssuchasstatesofanxietytensionanddepressionCNS

relatedsexualdysfunctionsandsleepdisturbancesandforcontrollingpathologicaldisturbancesofthe 

25 intakeoffoodstimulantsandaddictivesubstances.  

Furthermorethecompoundsaccordingtotheinventionarealsosuitableforregulationofcerebralblood 

flowandarethuseffectiveagentsforcontrolofmigraine.Theyarealsosuitablefortheprophylaxisand 

controlofsequelaeofcerebralinfarct(Apoplexiacerebri)suchasstrokecerebralischaemiasand 

craniocerebraltrauma.Thecompoundsaccordingtotheinventioncanlikewisebeusedtocontrolstatesof 

30 pain.  

Moreoverthecompoundsaccordingtotheinventionhaveantiinflammatoryactionandcanthereforebe 

usedasantiinflammatoriesfortreatmentand/orpreventionofsepsis(SIRS),multipleorganfailure(MODS, 

MOF),inflammatorydisordersofthekidneychronicbowelinflammations(JBDCrohn~sDiseaseUC), 

demyelinationmultiplesclerosisthalamicdegenerationCreutzfeld-JacobdementiaHJVdementia,
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pancreatitispentorntisrheumatoiddisordersinflammatoryskindisordersandinflammatoiyeye 

0 

Furthermorethecompoundsaccordingtotheinventionaresuitableforthetreatmentand/orpreventionof 

fibroticdisordcrsoftheintcmalorgansforexampleofthclungofthcheartofthekidneysofthcbonc 

5 marrowandespeciallyoftheliverandalsoofdermatologicalfibrosesandfibroticdisordersoftheeye.In 

thecontextofthepresentinventionstheterm"fibroticdisorders"encompassesespeciallydisorderssuch 

ashcpaticfibrosishepaticcirrhosis non-alcoholicsteato-hepatosis(NASL-I),pulmonaryfibrosis, 
4 

endomyocardialfibrosisnepliropathyglomenilonepliritisinterstitialrenalfibrosisfibroticdamage 

resultingfromdiabetesmyelofibrosisandsimilarfibroticdisordersscierodermasystemicsclerosis, 

to morplicakeloidshypcrtrophicscarringnacvidiabeticretinopathyproliferativevitreoretinopathyand 

disordersoftheconnectivetissue(forexamplesarcoidosis).Thecompoundsaccordingtotheinvention 

canlikcwiscbeusedforpromotingwoundhealingincludingthelicalingofdigitalulceranddiabetcicfoot 

ulcerforcontrollingpostoperativescarringforexampleresultingfromglaucomaoperationsand 

cosmeticallyforageingandkeratinizedskin.  

15 Byvirtueoftheiractivityprofilethecompoundsaccordingtotheinventionareparticularlysuitablefor 

thetreatmcntand/orprevcntionofcardiovascularandcardiacdiseasesandcardiopulmonarydisorderssuch 

aspnmaryandsecondaryformsofpulmonaryhypertensionheartfailureanginapectorisandhypertension 

andalsoforthetreatmentand/orpreventionofthromboembolicdisordersischaemiasvasculardisorders, 

impairedmicrocirculationrenalinsufficiencyfibroticdisordersandarteriosclerosis.  

20 Thepresentinventionfurthermoreprovidestheuscofthecompoundsaccordingtothcinventionforthc 

Thepresentinventionftirtheimoreprovidestheuseofthecompoundsaccordingtotheinventionfor 

preparingamedicamentforthetreatmentand/orpreventionofdisorders, inparticularthedisorders 

mcntioncdabove.  

25 ThepresentinvcntionftirthemAiorcprovidesamedicamentcomprisingaticastoncofthecompounds 
0 

accordingtotheinventionforthetreatmentand/orpreventionofdisordersinparticularthedisorders 

mentionedabove.  

ThepresentinventionffirthemAioreprovidestheuseofthecompoundsaccordingtotheinventionina 

methodforthetreatmentand/orpreventionofdisorders, inparticularthedisordersmentionedabove.  

30 Thepresentinventionfurthermoreprovidesamethodforthetreatmentand/orpreventionofdisordersin 

particularthedisordersmentionedaboveusinganeffectiveamountofatleastoneofthecompounds 

treatmentand/orpreventionofdisordersinparticularthedisordersmentionedabove.



WO2022/122914 PCT/EP2021/084987 

-37

accordingtotheinvention.  

Theyarethereforesuitableforuseasmedicamentsforthetreatmentand/orprophylaxisofdiseasesin 

humansandanimals.  

Thepresentinventionfurtherprovidesfortheuseofthecompoundsaccordingtotheinventionforthe 

5 treatmentand/orprophylaxisofdisordersinparticularcardiovasculardisorderspreferablythromboticor 

thromboembolicdisordersand/orthromboticorthromboemboliccomplicationssuchasacutecoronary 

syndromeormyocardialinfarctionorischemicstrokeorperipheralarterialocclusivedisease, and/or 

diabetesand/orurogenitaldisorders, inparticularthoseassociatedwith.  

Forthepurposeofthepresentinventionthe"thromboticorthromboembolicdisorders"includedisorders 

to whichoccurpreferablyinthearterialvasculatureandwhichcanbetreatedwiththecompoundsaccording 

totheinventioninparticulardisordersleadingtoperipheralarterialocclusivedisordersandinthecoronary 

artenesoftheheartsuchasacutecoronarysyndrome(ACS),myocardialinfarctionwithSTsegment 

elevation(STEMI)andwithoutSTsegmentelevation(non-STEMI),stableanginapectorisunstable 

anginapectorisreocclusionsandrestenosesaftercoronaryinterventionssuchasangioplastystent 

15 implantationoraortocoronarybypassbutalsothromboticorthromboembolicdisordersincerebrovascular 

artenessuchastransitoryischaemicattacks(TIA),ischemicstrokesincludingcardioembolicstrokessuch 

asstrokesduetoatrialfibrillationnon-cardioembolicstrokessuchaslacunarstrokestrokesduetolarge 

orsmallarterydiseasesorstrokesduetoundeterminedcausecryptogenicstrokesembolicstrokes, 

embolicstrokesofundeterminedsourceoreventsofthromboticand/orthromboembolicoriginleadingto 

Moreoverthecompoundsaccordingtotheinventionaresuitableinparticularforthetreatmentand/or 

prophylaxisofdisorderswherethepro-inflammatorycomponentplaysanessentialroleincluding 

vasculitideslikeKawasakidiseaseTakayasuarteritisandThrombangiitisobliterans(Buergersdisease) 

aswellasinflammatorydisorderslikemyocarditis.  

25 Furtheinorethecompoundsaccordingtotheinventionaresuitableforthetreatmentand/orprophylaxis 

ofdisordersoftheurogenitaltractlikeoveractivebladderinterstitialcystitisandbladderpainsyndrome.  

Moreoverthecompoundsaccordingtotheinventionaresuitableforthetreatmentand/orprophylaxisof 

diabetesmellitusincludingitsend-organmanifestationslikediabeticretinopathyanddiabeticnephropathy.  

Furthermorethecompoundsaccordingtotheinventionaresuitableinparticularforthetreatmentand/or 

30 prophylaxisofneurologicaldisorderslikeneuropathicpainneurodegenerativedisordersanddementias 

suchasvasculardementiaorAlzheimer'sdiseaseandParkinson'sdisease.  

20 strokeorTIA.
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Moreoverthecompoundsaccordingtotheinventionaresuitableinparticularforthetreatmentand/or 

prophylaxisofpulmonologicdisorderslikechroniccoughasthmaandCOPD.  

Thepresentinventionfurtherprovidesfortheuseofthecompoundsaccordingtotheinventionforthe 

treatmentand/orprophylaxisofdisordersespeciallythedisordersmentionedabove.  

5 Thepresentinventionfurtherprovidesfortheuseofthecompoundsaccordingtotheinventionfor 

productionofamedicamentforthetreatmentand/orprophylaxisofdisordersespeciallythedisorders 

mentionedabove.  

Thepresentinventionfurtherprovidesamethodforthetreatmentand/orprophylaxisofdisorders, 

especiallythedisordersmentionedaboveusingatherapeuticallyeffectiveamountofacompound 

10 accordingtotheinvention.  

Thepresentinventionfurtherprovidesthecompoundsaccordingtotheinventionforuseinamethodfor 

thetreatmentand/orprophylaxisofdisordersespeciallythedisordersmentionedabove using 

therapeuticallyeffectiveamountofacompoundaccordingtotheinvention.  

Particularlythepresentinventionprovidesthecompoundsaccordingtotheinventionforuseinamethod 

15 forthetreatmentand/orprophylaxisofthromboticorthromboembolicinparticularatherothrombotic 

disordersusingatherapeuticallyeffectiveamountofacompoundaccordingtotheinvention.  

Thepresentinventionfurtherprovidesmedicamentscomprisingacompoundaccordingtotheinvention 

Inadditionthecompoundsaccordingtotheinventioncanalsobeusedforpreventingcoagulationexvivo, 

20 forexamplefortheprotectionoforganstobetransplantedagainstorgandamagecausedbyformationof 

clotsandforprotectingtheorganrecipientagainstthromboembolifromthetransplantedorganfor 

preservingbloodandplasmaproductsforcleaning/pretreatingcathetersandothermedicalauxiliariesand 

instrumentsforcoatingsyntheticsurfacesofmedicalauxiliariesandinstrumentsusedinvivoorexvivo 

orforbiologicalsampleswhichmaycomprisefactorXJaorplasmakallikrein.  

25 Thepresentinventionfurtheimoreprovidesamethodforpreventingthecoagulationofbloodinvitroin 

particularinbankedbloodorbiologicalsampleswhichmaycomprisefactorXJaorplasmakallikreinor 

bothenzymeswhichmethodischaracterizedinthatananticoagulatoiyeffectiveamountofthecompound 

accordingtotheinventionisadded.  

Thecompoundsoftheinventioncanactsystemicallyand/orlocally.Forthispurposetheycanbe 

30 administeredinasuitablemannerforexamplebytheoralparenteralpulmonalnasalsublinguallingual, 

andoneormorefurtheractivecompounds.
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buccalrectaldermaltransdermalconjunctivaloroticrouteorasanimplantorstent.  

Fortheseadministrationroutesitispossibleforthecompoundsaccordingtotheinventiontobe 

administeredinsuitableadministrationforms.  

Fororaladministrationitispossibletoformulatethecompoundsaccordingtotheinventiontodosage 

5 formsknownintheartthatdeliverthecompoundsoftheinventionrapidlyand/orinamodifiedmanner 

suchasforexampletablets(uncoatedorcoatedtabletsforexamplewithentencorcontrolledrelease 

coatingsthatdissolvewitadelayorareinsoluble),orally-disintegratingtablets films/wafers, 

fllms/lyophylisatescapsules(forexamplehardorsoftgelatinecapsules),sugar-coatedtabletsgranules, 

pelletspowdersemulsionssuspensionsaerosolsorsolutions.Itispossibletoincorporatethecompounds 

10 accordingtotheinventionincrystallineand/oramorphisedand/ordissolvedformintosaiddosageforms.  

Parenteraladministrationcanbeeffectedwitavoidanceofanabsorptionstep(forexampleintravenous, 

intraarterialintracardialintraspinalorintralumbal)orwithinclusionofabsorption(forexample 

intramuscularsubcutaneousintracutaneouspercutaneousorintraperitoneal).Administrationforms 

whicharesuitableforparenteraladministrationareinteraliapreparationsforinjectionandinfusionin 

15 teformofsolutionssuspensionsemulsionslyophylisatesorsterilepowders.  

Suitableforextraocular(topic)administrationareadministrationformswhichoperateinaccordancewit 

thepriorartwhichreleaseteactivecompoundrapidlyand/orinamodifiedorcontrolledmannerand 

whichcontainteactivecompoundincrystallineand/oramorphizedand/ordissolvedformsuchasfor 

exampleeyedropsspraysandlotions(e.g.solutionssuspensionsvesicular/colloidalsystemsemulsions, 

precipitatedactivecompound),semisolideyepreparations(e.g.hydrogelsin-situhydrogelscreamsand 

ointments),eyeinserts(solidandsemisolidpreparationse.g.bioadhesivesfilms/waferstabletscontact 

lenses).  

Intraocularadministrationincludes forexampleintravitrealsubretinalsubscleralintrachoroidal, 

25 subconjunctivalretrobulbarandsubtenonadministration.Suitableforintraocularadministrationare 

administrationformswhichoperateinaccordancewitthepriorartwhichreleasetheactivecompound 

rapidlyand/orinamodifiedorcontrolledmannerandwhichcontainteactivecompoundincrystalline 

and/oramorphizedand/ordissolvedformsuchasforexamplepreparationsforinjectionandconcentrates 

forpreparationsforinjection(e.g. solutionssuspensionsvesicular/colloidalsystemsemulsions),powders 

30 forpreparationsforinjection(e.g.groundactivecompoundmixtureslyophilisatesprecipitatedactive 

compound),gelsforpreparationsforinjection(semisolidpreparationse.g.hydrogelsin-situhydrogels) 

andimplants(solidpreparationse.g.biodegradableandnonbiodegradableimplantsimplantablepumps).  

20 aerosols),powdersforeyedropsspraysandlotions(e.g.groundactivecompoundmixtureslyophilisates,
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Preferenceisgiventooraladministration.  

Exampleswhicharesuitableforotheradministrationroutesarepharmaceuticalformsforinhalation[inter 

aliapowderinhalersnebulizers],nasaldropsnasalsolutionsnasalsprays;tablets/films/wafers/capsules 

forlingualsublingualorbuccaladministration , yedropseyeointmentseyebathsocular 

insertseardropsearspraysearpowdersear-rinsesear , aginalcapsulesaqueoussuspensions 

(lotions mixturaeagitandae),lipophilicsuspensionsemulsionsointmentscreamstransdermal 

therapeuticsystems(suchasforexamplepatches),milkpastesfoamsdustingpowdersimplantsor 

stents.  

Thecompoundsaccordingtotheinventioncanbeincorporatedintothestatedadministrationforms.This 

10 canbeeffectedinamannerknownpersebymixingwithpharmaceuticallysuitableexcipients.  

Pharmaceuticallysuitableexcipientsincludeinteralia, 

. fillersandcarriers(forexamplecellulosemicrocrystallinecellulose(suchasforexampleAvicel~), 

lactosemannitolstarchcalciumphosphate(suchasforexampleDi-C~os 4 3 )), 

. ointmentbases(forexamplepetroleumjellyparaflinstriglycerideswaxeswoolwaxwoolwax 

15 alcoholslanolinhydrophilicointmentpolyethyleneglycols), 

9 

. basesforsuppositones(forexamplepolyethyleneglycolscacaobutterhardfat), 

. solvents(forexamplewaterethanolisopropanolglycerolpropyleneglycolmediumchain-length 

triglyceridesfattyoilsliquidpolyethyleneglycolsparaffins), 

. surfactantsemulsifiersdispersantsorwetters(forexamplesodiumdodecylsulfate),lecithin 

forexampleSpan®),polyoxyethylenesorbitanfattyacidesters(suchasforexampleTween®), 

polyoxyethylenefattyacidglycerides(suchasforexampleCremophor1~3),polyoxethylenefatty 

acidesterspolyoxyethylenefattyalcoholethersglycerolfattyacidesterspoloxamers(suchasfor 

examplePluronic®), 

25 buffersacidsandbases(forexamplephosphatescarbonatescitricacidaceticacidhydrochloric 

acidsodiumhydroxidesolutionammoniumcarbonatetrometamoltriethanolamine), 

. isotonicityagents(forexampleglucosesodiumchloride), 

adsorbents(forexamplehighly-dispersesilicas), 

. viscosity-increasing agents, gel former, thickeners and/or binders (for example 

30 polyvinylpyrrolidonemethylcellulosehydroxypropylmethylcellulosehydroxypropylcellulose, 

carboxymethylcellulose-sodium starchcarbomerspolyaciylicacids(suchasforexample, 

20 phospholipidsfattyalcohols(suchasforexampleLanette®),sorbitanfattyacidesters(suchas,
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Carbopol®);alginatesgelatine), 

. disintegrants(forexamplemodifiedstarchcarboxymethylcellulose-sodium sodiumstarch 

glycolate(suchasforexampleExplotab®),cross-linkedpolyvinylpyrrolidonecroscarmellose

sodium(suchasforexampleAcDiSol®)), 

5 flowregulatorslubricantsglidantsandmouldreleaseagents(forexamplemagnesiumstearate, 

stearicacidtalchighly-dispersesilica.s(suchasforexampleAerosil®)), 

. coatingmaterials(forexamplesugarshellac)andfilmformersforfilmsordiffusionmembranes 

whichdissolverapidlyorinamodifiedmanner(forexamplepolyvinylpyrrolidones(suchasfor 

exampleKollidon®), polyvinylalcoholhydroxypropylmethylcellulose, hydroxypropylcellulose, 

to ethylcellulosehydroxypropylmethylcellulosephthalate celluloseacetatecelluloseacetate 

phthalatepolyaciylatespolymethaciylatessuchasforexampleEudragit®)), 

. capsulematerials(forexamplegelatinehydroxypropylmethylcellulose), 

. syntheticpolymers(forexamplepolylactidespolyglycolidespolyaciylatespolymethaciylates 

(suchasforexampleEudragit®),polyvinylpyrrolidones(suchasforexampleKollidon®), 

15 polyvinylalcoholspolyvinylacetatespolyethyleneoxidespolyethyleneglycolsandtheir 

copolymersandblockcopolymers), 

. plasticizers(forexamplepolyethyleneglycolspropyleneglycolglyceroltriacetinetriacetyl 

citratedibutylphthalate), 

. penetrationenhancers, 

ascorbatebutylhydroxyanisole, butylhydroxytoluenepropylgallate), 

. preservatives(forexampleparabenssorbicacidthiomersalbenzalkoniumchloridechlorhexidine 

acetatesodiumbenzoate), 

. colourants(forexampleinorganicpigmentssuchasforexampleironoxidestitaniumdioxide), 

25 flavouringssweetenersflavour-and/orodour-maskingagents.  

Thepresentinventionfurthermorerelatestoapharmaceuticalcompositionwhichcomprisesatleastone 

compoundaccordingtotheinventionconventionallytogetherwithoneormorepharmaceuticallysuitable 

excipient(s),andtotheiruseaccordingtothepresentinvention.  

Anembodimentoftheinventionarepharmaceuticalcompositionscomprisingatleastonecompoundof 

30 formula(I)accordingtotheinventionpreferablytogetherwithatleastoneinert non-toxic, 

pharmaceuticallysuitableauxiliaryandtheuseofthesepharmaceuticalcompositionsfortheabovecited 

20 stabilisers(forexampleantioxidantssuchasforexampleascorbicacidascorbylpalmitatesodium
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purposes.  

Inaccordancewitanotheraspectthepresentinventioncoverspharmaceuticalcombinationsinparticular 

medicamentscomprisingatleastonecompoundofgeneralformula(I)ofthepresentinventionandat 

leastoneormorefurtheractiveingredientsinparticularforthetreatmentand/orprophylaxisof 

5 cardiovasculardisorderspreferablythromboticorthromboembolicdisordersanddiabetesandalso 

urogenitalandophthalmicdisorders.  

Theterm'4combination"inthepresentinventionisusedasknowntopersonsskilledintheartitbeing 

possibleforsaidcombinationtobeafixedcombinationanon-fixedcombinationorakit-of-parts.  

A"fixedcombination"inthepresentinventionisusedasknowntopersonsskilledintheartandisdefined 

10 asacombinationwhereinforexampleafirstactiveingredientsuchasoneormorecompoundsofgeneral 

formula(I)oftepresentinventionandafurtheractiveingredientarepresenttogetherinoneunitdosage 
" 

orinonesingleentity.Oneexampleofa"fixedcombinationisapharmaceuticalcompositionwhereina 

firstactiveingredientandafurtheractiveingredientarepresentinadmixtureforsimultaneous 

administrationsuchasinaformulation.Anotherexampleofa"fixedcombination"isapharmaceutical 

15 combinationwhereinafirstactiveingredientandafurtheractiveingredientarepresentinoneunitwithout 

beinginadmixture.  

Anon-fixedcombinationor'kit-of-parts"inthepresentinventionisusedasknowntopersonsskilledinthe 

altandisdefinedasacombinationwhereinafirstactiveingredientandafurtheractiveingredientarepresent 

Inmorethanoneunit.Oneexampleofanon-fixedcombinationorkit-of-partsisacombinationwhereinthe 

ofthenon-fixedcombinationorkit-of-partstobeadministeredseparatelysequentiallysimultaneously, 

concurrentlyorchronologicallystaggered.  

Theinventivecompoundscanbeemployedaloneorifrequiredincombinationwithotheractive 

ingredients.Thepresentinventionfurtherprovidesmedicamentscomprisingatleastoneofteinventive 

25 compoundsandoneormorefurtheractiveingredientsespeciallyfortreatmentand/orprophylaxisofthe 

aforementioneddisorders.Preferredexamplesofsuitableactiveingredientcombinationsinclude: 

. organicnitratesandNOdonorsforexamplesodiumnitroprussidenitroglycerinisosorbide 

mononitrateisosorbidedinitratemolsidomineorsm-i,~dinhaledNO~ 

. compoundswhichinhibitthebreakdownofcyclicguanosinemonophosphate(cGMP),forexample 

30 inhibitorsofphosphodiesterases(PDE)1,2,5and/or9,especiallyPDE5inhibitorssuchas 

sildenafilvardenafiltadalafiludenafildesantafilavanafilmirodenafillodenafilorPF

00489791~ 

20 firstactiveingredientandthefurtheractiveingredientarepresentseparately.Itispossiblefortecomponents
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. compoundswhichinhibitthebreakdownofeydlicadenosinemonophosphate(cAMP),forexample 

inhibitorsofphosphodiesterases(PDE)3and4,especiallycilostaizolemilrinoneroflumilast, 

apremilastorcrisaborolc 

. hypotensiveactiveingredientsbywayofexampleandwithpreferencefromthegroupofthe 

5 calciumantagonistsangiotensinAllantagonistsACEinhibitorsNEP-inhibitorsvasopeptidase

inhibitorsendothelinantagonistsrenininhibitorsalpha-receptorblockersbeta-receptorblockers, 

mineralocorticoidreceptorantagonistsrho-kinase-inhibitorsandthediureticw 

antialThythmicagentsbywayofexampleandwithpreferencefromthegroupofsodiumchannel 

blockerbeta-receptorblockerpotassiumchannelblockercalciumantagonistsIf-channelblocker 

to digitalisparasympatholytics(vagoliytics),sympathomimeticsandotherantiarrhythmicsas 

adenosinadenosinereceptoragonistsaswellasvemakalant 

. positive-inotropagentsbywayofexamplecardiacglycoside(Dogoxin),beta-adrenergicand 

dopantnergicagonistssuchasisoprenalinadrenalinnoradrenalindopaminordobutamin 

. vasopressin-receptor-antagonistsbywayofexampleandwithpreferencefromthegroupof 

15 conivaptantolvaptanlixivaptanmozavaptansatavaptanpecavaptanSR-121463,RWJ676070 

orBAY86-8050,aswellasthecompoundsdescribedinWO2010/105770,W02011/104322and 

wo2016/071212' 

activeingredientswhichalterlipidmetabolismforexampleandwithpreferencefromthegroupof 

thethyroidreceptoragonistscholesterolsynthesisinhibitorssuchasbywayofexampleand 

20 preferablyHNIG-CoAreductaseinhibitorsorsqualenesynthesisinhibitorsofACATinhibitors, 

cholesterolabsorptioninhibitorslipaseinhibitorspolymericbileacidadsorbentsbileacid 

reabsorptioninhibitorsandlipoprotein(a)antagonists.  

. bronchodilatoryagentsforexampleandwithpreferencefromthegroupofthebeta-adrenergic 

25 rezeptor-agonistssuchasbywayofexampleandpreferablyalbuterolisoproterenol, 

metaproterenolterbutalinfoimoterolorsalmeterolorfromthegroupoftheanticholinergicssuch 

asbywayofexampleandpreferablyipratropiumbromid 

anti-inflammatoiyagentsforexampleandwithpreferencefromthegroupoftheglucocoiticoids, 

suchasbywayofexampleandpreferablyprednisonprednisolonmethylprednisolon 

30 triamcinolondexamethasonbeclomethasonbetamethasonflunisolidbudesonidorfluticasonas 

wellasthenon-steroidal anti-mflammatoiyagents(NSAJDs),bywayofexampleandpreferably, 

acetylsalicylicacid(aspirin),ibuprofenandnaproxen 5-aminosalicylicacid-derivates, 

leuk0thene-antagonistsTNF-alpha-inhibitorsandchemokin-receptorantagonists, suchasCCR1, 

CEllinhibitors MiTinhibitorsPPAR-alphaPPAR-gammaand/orPPAR-deltaagonists,
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2and/or5inhibitorw 

agentsmodulatingthcimmuncsystemforexampleimmunoglobulinw 

agentsthatinhibitthesignaltransductionscascadeforexampleandwithpreferencefromthegroup 

ofthekinaseinhibitorsbywayofexampleandpreferablyfromthegroupofthetyrosine 

5 kinase-and/orserine/threoninekinaseinhibitors, 

agentsthatinhibitthedegradationandmodificationoftheextracellularmatrixforexampleand 

withpreferencefromthegroupoftheinhibitorsofthematrix-metalloproteases(MMPs),bywayof 

exampleandpreferablyInhibitorsofchymaseestromelysinecollagenasesgelatinasesand 

aggrecanases(withpreferencefromthegroupofMMP-1MMP-3,MMP-8MMP-9,MMP-1O, 

to MMP-11andMMP-13)aswellasofthemetallo-elastase(MMP-12)andneutrophil-elastase 

(lINE),asforexamplesivelestatorDX-890; 

agentsthatblockthebindungofserotonintoitsreceptorforexampleandwithpreference 

antagonistsofthe5-HT2b-receptor; 

. organicnitratesandNO-donatorsforexampleandwithpreferencesodiumnitroprussidnitro

15 0glycenne,0isosorbidmononitrate,0isosorbiddinitratemolsidomineorSR-iaswellasinhaledN& 

. NO-independentbutheme-dependentstimulatorsofthesolubleguanylatecyclaseforexampleand 

withpreferencethecompoundsdescribedinWO00/06568,WO00/06569,WO02/42301,WO 

03/095451,WO2011/147809,WO2012/004258,WO2012/028647andWO20121059549' 

. NO-independentandheme-independentactivatorsofthesolubleguanylatecyclaseforexample 

01/19780,WO02/070462andWO02/070510beschriebenenVerbindungen; 

agentsthatstimulatesthesynthesisofcOMPlikeforexamplesOCmodulatorsforexampleand 

withpreferenceriociguatcinaciguatvericiguatorruncaciguat; 

. prostacyclin-analogsforexampleandwithpreferenceiloprost beraprosttreprostinilor 

25 epoprostenol0 

0 

agentsthatInhibitsolubleepoxidhydrolase(sEH),forexampleandwithpreferenceNN'-Di
cyclohexylurea,12-(3-Adamantan-1-yl-ureido)-dodecanicacidor1-Adantiantan-1-yl-3- {5-[2-(2
ethoxyethoxy)ethoxy]penty1}-urea' 

agentsthatinteractwithglucosemetabolismforexampleandwithpreferenceinsulinebiguanide, 

30 thiazolidinedionesulfonylureaacarboseDPP4inhibitorsGLP-1analogsorSGLT-2inhibitors, 

forexampleempagliflozindapagliflozincanagliflozinsotaglifloziw 

20 andwithpreferencethecompoundsdescribedinWO01/19355,WO01/19776,WO01/19778,WO
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. natnureticpeptidesforexampleandwithpreferenceatrialnatriureticpeptide(ANP),natriuretic 

peptidetypeB(BNPNesiritid)natriureticpeptidetypeC(CNP)orurodilatiw 

activatorsofthecardiacmyosinforexampleandwithpreferenceomecamtivmecarbil(CK

1827452), 

5 calcium-sensitizersforexampleandwithpreferencelevosimendan4 

9 

agentstataffecttheenergymetabolismoftheheartforexampleandwithpreferenceetomoxir 
9 

dicliloroacetatranolazineortnmetazidinefullorpartialadenosineAlreceptoragonistssuchas 
GS-9667(foinerlyknownasCVT-3619),capadenosonneladenosonandneladenosonbialanate 

agentsthataffecttheheartrateforexampleandwithpreferenceivabradiw 

to cyclooxygenaseinhibitorssuchasforexamplebromfenacandnepafenac 

. inhibitorsofthekallikrein-kininsystemsuchasforexamplesafotibantandecallantide 

9 

. inhibitorsoftesphingosine1-phosphatesignalpathssuchasforexamplesonepcizumab; 

. inhibitorsoftecomplement-C5areceptorsuchasforexampleeculizumalx 

. plasminogen activators (thrombolytics/fibrinolytics) and compounds which promote 

15 thrombolysis/fibrinolysissuchasinhibitorsoftheplasminogenactivatorinhibitor(PAlinhibitors) 

orinhibitorsofthethrombin-activatedfibrinolysisinhibitor(TAFIinhibitors)suchasforexample, 

tissueplasminogenactivator(t-PAforexampleActilyse¶,streptokinasereteplaseandurokinase 
4 

orplasminogen-modulatingsubstancescausingincreasedformationofplasmiw 

9 

20 weightheparins(LMW),forexampletinzaparincertoparin, 9 

parnapannnadropannardeparin 
9 9 

enoxapannreviparindaltepanndanaparoidsemuloparin(AVE5026),adomiparin(Ml18)and 

EP-42675/0R042675; 

. directthrombininhibitors(DII)suchasforexamplePradaxa(dabigatran),atecegatran(AZD

0837),DP-4088,SSR-182289Aargatrobanbivalinidinandtanogitran(BJBT-986andprodnig 

25 BJBT-1O11)andhinidiw 

. directfactorXainhibitorssuchasforexamplerivaroxabanapixabanedoxaban(DIJ-176b), 

betrixaban(PRT-54021),R-1663darexaban(YM-150),otamixaban(FXV-673/RPR-130673), 

letaxaban(TAK-442),razaxaban(DPC-906),DX-9065aLY-517717,tanogitran(BJBT-986, 

prodnig:BJBT-1O11),idraparinuxandfondaparinux 

30 inhibitorsofcoagulationfactorXIandXJasuchasforexampleFXIASO-LICAfesomersen 

BAY121-3790,MAAS68,BMS986177,EP-7041andAB-022 

anticoagulatoiysubstances(anticoagulants)suchasforexamplehepann(UFH),low-molecular-



WO2022/122914 PCT/EP2021/084987 

-46

. substanceswhichinhibittheaggregationofplatelets(plateletaggregationinhibitorsIlirombocyte 

aggregationinhibitors),suchasforexampleacetylsalicylicacid(suchasforexampleaspirin), 

P2Y12antagonistssuchasforexampleticlopidine(Ticlid),clopidogrel(Plavix),prasugrel, 

ticagrelorcangrelorandelinogrelandPAR-1antagonistssuchasforexamplevorapaxarand 

5 PAR-4antagonists; 

. plateletadhesioninhibitorssuchasGPVJand/orOPIbantagonistssuchasforexampleRevacept 

orcaplacizumalx 

. fibrinogenreceptorantagonists(glycoprotein-JIb/IJIaantagonists)suchasforexampleabciximab, 

eptifibatidetirofibanlan'iifibanlefradafibanandfradafiban 

10 recombinanthumanactivatedproteinCsuchas forexampleXigrisorrecombinant 

th.  

Antithromboticagentsarepreferablyunderstoodtomeancompoundsfromthegroupoftheplatelet 

aggregationinhibitorstheanticoagulantsortheprofibrinolyticsubstances.  

Inapreferredembodimentoftheinventiontheinventivecompoundsareadministeredincombinationwit 

15 aplateletaggregationinhibitorbywayofexampleandwitpreferenceaspirinclopidogrelprasugrel, 

ticagrelorticlopidinordipyridaniole.  

Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

atrombininhibitorbywayofexampleandwitpreferenceximelagatrandabigatranmelagatran 

20 Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

aOPlib/Jilaantagonistsuchasbywayofexanipleandwitpreferencetirofibanorabciximab.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 

afactorXainhibitorbywayofexampleandwitpreferencerivaroxaban(BAY59-7939),DU-176b, 
9 

apixabanbetrixabanotamixabanfidexabanrazaxabanletaxabaneribaxabanfondapannuxidraparinux 

25 PMD-3112,darexaban(YM-150),KFA-1982,EMD-503982,MCM-17,MLN-1021,DX9065%DPC906, 

JTV803,SSR-126512orSSR-128428.  

Inapreferredembodimentofte 9 

inventionteinventivecompoundsareadministeredincombinationwit 

afactorXIorfactorXIainhibitorbywayofexampleandwitpreferenceFXJASO-LICAfesomersen 

BAY121-3790,MAA868,BMS986177,EP-7041orAB-022.  

9 

30 Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

bivalirudinorclexane.
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heparinorwithalowmolecularweight(LMW)heparinderivative.  

Inapreferredembodimentoftheinventiontheinventivecompoundsareadministeredincombinationwit 

avitaminKantagonistbywayofexampleandwitpreferencecounnrin.  

Hypotensiveagentsarepreferablyunderstoodtomeancompoundsfromtegroupoftecalciumantagonists, 

5 angiotensinAllantagonistsACEinhibitorsendotelinantagonistsrenininhibitorsalpha-receptorblockers, 

beta-receptorblockersmineralocorticoidreceptorantagonistsrho-kina.seInhibitorsandtediuretics.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 

acalciumantagonistbywayofexampleandwitpreferencenifedipineamlodipineverapamilordiltiazem.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 
0 to analpha-i-receptorblockerbywayofexampleandwitpreferenceprazosin.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

abeta-receptorblockerbywayofexampleandwitpreferencepropranololatenololtimololpindolol, 

aiprenololoxprenololpenbutololbupranololmetipranololnadololmepindololcarazalolsotalol, 

metoprololbetaxololceliprololbisoprololcaiteololesmolollabetalolcarvediloladaprolollandiolol, 

15 nebivololepanololor.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

anangiotensinAllantagonistbywayofexampleandwitpreferencelosartancandesartanvalsartan 

telmisartanorembusartanoradualangiotensinAllantagonist/nepfllysin-inhibibrbywayofexampleand 

0 

20 Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

anACEinhibitorbywayofexampleandwitpreferenceenalaprilcaptoprillisinoprilranPprildelapril, 

fosinoprilquinoprilperindoprilortrandopril.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 

anendotelinantagonistbywayofexampleandwitpreferencebosentandarusentanambrisentanor 
0 

25 sitaxsentan.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 

arenininhibitorbywayofexampleandwitpreferencealiskirenSPP-600orSPP-800.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

amineralocoiticoidreceptorantagonistbywayofexampleandwitpreferencespironolactoneAZD9977, 

witpreferenceLCZ696(valsartan/sacubitril).



WO2022/122914 PCT/EP2021/084987 

-48

finerenoneoreplerenone.  

Inapreferredembodimentofiheinventiontheinventivecompoundsareadministeredincombinationwit 

aioopdiureticforexampleftirosemidetorasemidebumetanideandpiretanidewitpotassium-sparing 

diureticsforexampleamilorideandtriamterenewitaldosteroneantagonistsforexamplespironolactone, 

5 potassiumcanrenoateandeplerenone andalsotiazidediuretics forexamplehydrochiorotiazide, 

chiorthalidonexipanPdeandindapamide.  

LipidmetabolismmodifiersarepreferablyunderstoodtomeancompoundsfromtegroupofteCET¶P 

inhibitorstyroidreceptoragonistscholesterolsyntesisinhibitorssuchasHMG-CoAreductaseinhibitors 

orsqualenesyntesisinhibitorsteACATinhibitorsMlinhibitorsPPAR-alphaPPAR-gammaand/or 

10 PPAR-deltaagonistscholesterolabsorptioninhibitorspolymericbileacidadsorbentsbileacidreabsorption 

inhibitorslipaseInhibitorsandtelipoprotein(a)antagonists.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

aCETPinhibitorbywayofexampleandwitpreferencedalcetrapibanacetrapibtorcetrapib(CP-529414), 

JJT-705orCETPvaccine(Avant).  

0 

15 Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 
0 

atyroidreceptoragonistbywayofexampleandwitpreferenceD-tyroxine,3,5,3'-triiodotyronine(T3), 

cos23425oraxitirome(COS26214).  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 

anHMG-CoAreductaseinhibitorfromteclassofstatinsbywayofexampleandwitpreferencelovastatin 
0 

Inapreferredembodimentofteinventiontheinventivecompoundsareadministeredincombination 

withasqualenesyntesisinhibitorbywayofexampleandwitpreferenceBMS-188494orTAK-475.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

anACATinhibitorbywayofexampleandwitpreferenceavasimibemelinamidepactimibeeflucimibe 

25 orSMP-797.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 

anMTPinhibitorbywayofexantipleandwitpreferenceimplitapideBMS-201038,R-103757or1117-130.  

Inapreferredembodimentofteinventiontheinventivecompoundsareadministeredincombination 

withaPPAR-gammaagonistbywayofexampleandwithpreferencepioglitazoneorrosiglitazone.  

20 simvastatinpravastatinfluvastatinatorvastatinrosuvastatinorpitavastatin.
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Inapreferredembodimentoftheinventiontheinventivecompoundsareadministeredincombination 

withaPPAR-deltaagonistbywayofexampleandwitpreferenceOW501516orBAY68-5042.  

Inapreferredembodimentoftheinventiontheinventivecompoundsareadministeredincombinationwit 

acholesterolabsorptioninhibitorbywayofexampleandwitpreferenceezetimibetiquesideor 

5 pamaqueside.  

Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

alipaseinhibitorapreferredexamplebeingorlistat.  

Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

apolymencbileacidadsorbentbywayofexampleandwitpreferencecholestyraminecolestipol, 

to colesolvamCholestaGelorcolestimide.  

Inapreferredembodimentofteinventionteinventivecompoundsareadministeredincombinationwit 

abileacidreabsorptioninhibitorbywayofexampleandwitpreferenceASBT(=IBAT)inhibitorsfor 

exampleAZD-7806,S-8921,AK-lOSBARJ-1741,SC-435orSC-635.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

15 alipoprotein(a)antagonistbywayofexampleandwitpreferencegemcabenecalcium(CI-1027)or 

nicotinicacid.  

Inapreferredembodimentofte 0 

inventionteinventivecompoundsareadministeredincombinationwit 

alipoprotein(a)antagonistbywayofexampleandwitpreferencegemcabenecalcium(CI-1027)or 

20 Inapreferredembodimentofteinventiontheinventivecompoundsareadministeredincombination 

withsGCmodulatorsbywayofexampleandwithpreferenceriociguatcinaciguatorvericiguat.  

Inapreferredembodimentofte inventionteinventivecompoundsareadministeredincombinationwit 
0 anagentaffectingteglucosemetabolismbywayofexampleandwitpreferenceinsulineasulfonylurea, 

acarboseDPP4inhibitorsGLP-1analogsorSGLT-1inhibitorsempagliflozindapagliflozinkanagliflozin 
0 

25 sotagliflozin.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitaTGFbetaantagonistbywayofexampleandwitpreferencepiifenidoneor 

fre um.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

nicotinicacid.
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combinationwithaCCR2antagonistbywayofexampleandwithpreferenceCCX-140.  

Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

combinationwithaTNFalphaantagonistbywayofexamp1eandwithpreferenceadalimumab.  

Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

5 combinationwithagalectin-3inhibitorbywayofexampleandwithpreferenceOCS-lOG.  

Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

combinationwithaNrf-2inhibitorbywayofexampleandwithpreferencebardoxolone 

Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

combinationwithaBMP-7agonistbywayofexampleandwithpreferenceTE-IR-184.  

10 Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

combinationwithaNOX1/4inhibitorbywayofexampleandwitpreferenceGKT-137831.  

Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

combinationwitamedicamentwhichaffectstevitaminDmetabolismbywayofexampleandwit 

preferencecalcitriolalfacalcidoldoxercalciferolmaxacalcitolparicalcitolcholecalciferolorparacalcitol.  

15 Inapreferredembodimentofteinventionthecompoundsaccordingtoteinventionareadministeredin 

combinationwitacytostaticagentbywayofexamp1eandwitpreferencecyc1ophospliamide.  

Inapreferredembodimentofteinventionthecompoundsaccordingtoteinventionareadministeredin 

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

20 combinationwitaphosphatebinderbywayofexampleandwitpreferencecolestilansevelamer 

hydrochlorideandsevelamercarbonateLantanumandlantanumcarbonate.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitrenalproximaltubulesodium-phosphateco-transporterbywayofexampleandwit 

preferenceniacinornicotinamide.  

25 Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitacalcimimeticforterapyofhyperparatyroidism.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitagentsforirondeficitterapybywayofexampleandwitpreferenceironproducts.  

combinationwitanimmunosuppressiveagentbywayofexampleandwitpreferenceciclosponn.
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Inapreferredembodimentoftheinventionthecompoundsaccordingtotheinventionareadministeredin 

combinationwitagentsforthetherapyofhyperurikaemiabywayofexampleandwitpreference 
9 

allopunnolorrasburicase.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

5 combinationwitglycoproteinhormoneforteterapyofanaemiabywayofexampleandwitpreference 

erythropoietindaprodustatmolidustat roxadustatvadadustatdesidustat.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitbiologicsforimmuneterapybywayofexampleandwitpreferenceabataceptrituximab, 

eculizumaborbelimumab.  

to Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitvasopressinantagonists(groupoftevaptanes)fortetreatmentofheartfailurebyway 

ofexampleandwitpreferencetolvaptanconivaptanlixivaptanmozavaptansatavaptanpecavaptanor 

tan.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

15 combinationwitJakinhibitorsbywayofexampleandwitpreferenceruxolitinibtofacitinibbaricitinib, 

CYT387,GSK2586184,lestauitinibpacritinib(SB1518)orTG1O1348.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitprostacyclinanalogsforterapyofmicrotrombi.  

20 combinationwitanalkaliterapybywayofexampleandwitpreferencesodiumbicarbonate.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitanmTORinhibitorbywayofexampleandwitpreferenceeverolimusorrapamycin.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitanNHE3inhibitorbywayofexampleandwitpreferenceAZD1722ortenapanor.  

25 Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitaneNOSmodulatorbywayofexampleandwitpreferencesapropterin.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin 

combinationwitaCTGFinhibitorbywayofexampleandwitpreferenceFG-3019.  

Inapreferredembodimentofteinventiontecompoundsaccordingtoteinventionareadministeredin
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Thepresentinventionfurtherprovidesmedicamentswhichcompriseatleastonecompoundaccordingto 

theinventiontypicallytogetherwitoneormoreinertnontoxicpharmaceuticallysuitableauxiliaries, 

andtheusethereoffortheaforementionedpurposes.  

Thecompoundsaccordingtotheinventionmayactsystemicallyand/orlocally.Forthispurposetheycan 

5 beadministeredinasuitablemannerforexamplebytheoralparenteralpulmonalnasalsublingual, 

lingualbuccalrectaldermaltransdernttalconjunctivaloticrouteorasanimplantorstent.  

Thecompoundsaccordingtotheinventioncanbeadministeredinadministrationformssuitableforthese 

administrationroutes.  

Suitableadministrationformsfororaladministrationarethosewhichworkaccordingtothepriorartwhich 

to releasethecompoundsaccordingtotheinventionrapidlyand/orinamodifiedmannerandwhichcontain 

thecompoundsaccordingtotheinventionincrystallineand/oramorphizedand/ordissolvedformfor 

exampletablets(uncoatedorcoatedtabletsforexamplewithgastricjuice-resistantorretarded-dissolution 

orinsolublecoatingswhichcontrolthereleaseofthecompoundaccordingtotheinvention),tabletsor 

films/waferswhichdisintegraterapidlyintheoralcavityfilms/lyophilizatesorcapsules(forexamplehard 

15 orsoftgelatincapsules),sugar-coatedtabletsgranulespelletspowdersemulsionssuspensionsaerosols 

resolutions.  

Parenteraladministrationcanbypassanabsorptionstep(e.g.intravenouslyintraarteriallyintracardially, 

intraspinally orintralumbally) orincludeanabsorption(e.g. intramuscularly, subcutaneously, 

intracutaneouslypercutaneouslyorintraperitoneally).Administrationformssuitableforparenteral 

emulsionslyophilizatesorsterilepowders.  

Fortheotheradministrationroutessuitableexamplesareinhalablemedicamentforms(includingpowder 

inhalersnebulizers),nasaldropssolutionsorspraystabletsfilms/wafersorcapsulesforlingual, 

sublingualorbuccaladministrationsuppositoriesearoreyepreparations, vaginalcapsulesaqueous 

25 suspensions(lotions, shakingmixtures),lipophilicsuspensions ointmentscreamstransdermal 

therapeuticsystems(e.g.patches),milkpastesfoamssprinklingpowdersimplantsorstents.  

Oralorparenteraladministrationispreferredespeciallyoralandintravenousadministration.  

Thecompoundsaccordingtotheinventioncanbeconvertedtotheadministrationformsmentioned.This 

canbedoneinamannerknownpersebymixingwithinertnontoxicpharmaceuticallysuitableexcipients.  

30 Theseexcipientsincludecamers(forexamplemicrocrystallinecelluloselactosemannitol),solvents(e.g.  

liquidpolyethyleneglycols),emulsiflersanddispersingorwettingagents(forexamplesodium 

20 administrationincludepreparationsforinjectionandinfusionintheformofsolutionssuspensions,
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dodecylsuiphatepolyoxysorbitanoleate),binders(forexamplepolyvinylpyrrolidone),syntheticand 

naturalpolymers(forexamplealbumin),stabilizers(e.g.antioxidantsforexampleascorbicacid),dyes 

(e.g.inorganicpigmdntsforcxamplcironoxides)andflavourand/orodourcorrectants.  

Ingcncralithasbeenfoundtobeadvantageousinthccaseofpardntcraladministrationtoadminister 

5 amountsofabout0.001to1mg/kgpreferablyabout0.01to0.5mg/kgofbodyweighttoachieveeffective 

results.Inthecaseoforaladministrationthedosageisabout0.01to100mg/kgpreferablyabout0.01to 

20mg/kgandmostprcfcrably0.1to10mg/kgofbodyweight.  

ftmayncvcrthclcssbcncccssarywhcrcappropriatetodcviatcfromthestatedamountsspecificallyasa 

ftrnctionofthebodyweightrouteofadministrationindividualresponsetotheactivecompoundnature 

10 ofthepreparationandtimeorintervaloverwhichadministrationtakesplace.Forinstanceinsomecases, 

lessthantheaforementionedminimumamountmaybesufficientwhileinothercasestheupperlimit 

mentionedmustbeexceeded.Inthecaseofadministrationofrelativelylargeamountsitmaybeadvisable 

todividetheseintoscvcralindividualdosesoverthecourseoftheday.  

Thetotalamountoftheactiveingrcdicnttobcadministcredwillgcncrallyrangcfromabout0.001mg/kg 

15 toabout200mg/kgbodyweightperdayandpreferablyfromabout0.01mg/kgtoabout50mg/kgbody 

weightperdayandmorepreferablyfromabout0.01mg/kgtoabout20mg/kgbodyweightperday.  

Clinicallyusefuldosingscheduleswillrangefromonetothrcetimesadaydosingtoonceeveryfour 

weeksdosing.Inadditionitispossiblefor"drugholidays",inwhichapatientisnotdosedwithadrugfor 

acertainperiodoftimetobebeneficialtotheoverallbalancebetweenpharmacologicaleffectand 

20 tolerability.Itispossibleforaunitdosagetocontainfromabout0.5mgtoabout1500mgofactivc 

dosageforadministrationbyinjectionincludingintravenousintramuscularsubcutaneousandparenteral 

injcctionsanduscofinfusiontechniqueswillpreferablybefrom0.01to200mg/kgof'totalbodyweight.  

Theavengedailyrectaldosageregimenwillpreferablybefrom0.01to200mg/kgoftotalbodyweight.  

25 Theaveragedailyvaginaldosageregimenwillpreferablybefrom0.01to200mg/kgoftotalbodyweight.  

Theaveragedailytopicaldosagcregimenwillpreferablybefrom0.1to200mgadministercdbetwecnonc 

tofourtimesdaily.Thetransdermalconcentrationwillpreferablybethatrequiredtomaintainadailydose 

offrom0,01to200mg/kg.Theaveragedailyinhalationdosageregimenwillpreferablybefrom0.01to 

100mg/kgoftotalbodyweight.  

30 Ofcoursethespecificinitialandcontinuingdosageregimenforeachpatientwillvaryaccordingtothe 

natureandseverityoftheconditionasdeterminedbytheattendingdiagnosticiantheactivityofthespecific 

compoundemployedtheageandgeneralconditionofthcpatienttimeofadministrationroutcof 

administrationrateofexcretionofthedrugdrugcombinationsandthelike.Thedesiredmodeof 

ingredientandcanbeadministeredoneormoretimesperdayorlessthanonceaday.Theaveragedaily
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treatmentandnumberofdosesofacompoundofthepresentinventionorapharmaceuticallyacceptable 

saltoresterorcompositionthereofcanbeascertainedbythoseskilledintheartusingconventional 

treatmenttests.  

Neverthelessitmayoptionallybenecessarytodeviatefromthestatedamountsnamelydependingon 

5 bodyweightrouteofadministrationindividualresponsetotheactivesubstancetypeofpreparationand 

timepointorintervalwhenapplicationtakesplace.Thusinsomecasesitmaybesufficienttouselessthan 

theaforementionedminimumamountwhereasinothercasesthestatedupperlimitmustbeexceeded.  

Whenapplyinglargeramountsitmaybeadvisabletodistributetheseinseveralindividualdosesthroughout 

theday.  

10 Accordingtoafurtherembodimentthecompoundsofformula(I)accordingtotheinventionare 

administeredorallyonceortwiceorthreetimesaday.Accordingtoafurtherembodimentthecompounds 

offormula(I)accordingtotheinventionareadministeredorallyonceortwiceaday.Accordingtoafurther 

embodimentthecompoundsofformula(I)accordingtotheinventionareadministeredorallyonceaday.  

Fortheoraladministrationarapidreleaseoramodifiedreleasedosageformmaybeused.  

15 Unlessstatedotherwisethepercentagesinthetestsandexampleswhichfollowarepercentagesbyweight; 

partsarepartsbyweight.Solventratiosdilutionratiosandconcentrationdatafortheliquid/liquid 

solutionsarebasedineachcaseonvolume.CC/~~ meansweight/volume. Forexample, w/v'I, 

20 

25 

means:100mlofsolutionorsuspensioncomprise10gofsubstance.
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5 

to 

EXPERIMENTALSECTION 

EXPERIMENTALSECTION- GENERALPART 

NMRpeakformsarestatedastheyappearinthespectrapossiblehigherordereffectshavenotbeen 

considered.  

acceptednamesofcommerciallyavailablereagentswereusedinplaceofACD/Namegeneratednames.  

Thefollowingtable1liststheabbreviationsusedinthisparagraphandintheExamplessectionasfaras 

theyarenotexplainedwithinthetextbody.Otherabbreviationshavetheirmeaningscustomaryperseto 

theskilledperson.  

20 Table 1: Abbreviations 

Thefollowingtableliststheabbreviationsusedherein.  

Abbreviation Meaning 

BH3 , TEIF Borane-tetrahydrofuran 

BINAP 2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl 

15 ChemicalnamesweregeneratedusingtheACD/NamesoftwarefromACD/Labs.Insomecasesgenerally
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br broad('H-NMRsignal) 

CI chemicalionisation 

d doublet(tHNMRsignal) 

d day(s) 

DAD diodearraydetector 

dd double-doublet 

DMF NN-dimethylfomiamide 

DMSO dimethylsulfoxide 

ESI electrospray(ES)ionisation 

EtOAc Ethylacetate 

li hours) 

HATU 1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5

HPLC b]pyridinium3-oxidehexafluorophosphateCAS148893-10-1 

highperformanceliquidchromatography 

LC-MS liquidchromatographymassspectrometry 

m multiplet('H-NMRsignal) 

M molar 

MS massspectrometry 

MTBE methyl-tert-butylether 

NaBJrb Sodiumborohydridesodiumtetrahydroborate 

NaHCO3  Sodiumhydrogencarbonate 

Na2SO4 Sodiumsulphate 

NMR nuclearmagneticresonancespectroscopy:chemicalshifts 

(6)aregiveninppm.Thechemicalshiftswerecorrectedby 
settingtheDMSOsignalto2.50ppmunlessotherwise 

stated.  

PDA PhotoDiodeArray 

mm minutes)
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Pd2dba3  Tris(dibenzylideneacetone)dipalladium(0),CAS51364-51-3 

4 Tetrakis(triphenylphosphane)palladium(0),CAS14221-01-3 

quant. quantitative 

rae racemic 

Rt retentiontime(asmeasuredeitherwithHPLCorIJPLC)in 

minutes 

RuPhosPd03 (2-Dicyclohexylphosphino-2'6'-diisopropoxy-1,1~

biphenyl)[2-(2'-anttino-1,1'-biphenyl)]palladium(JJ) 

methanesulfonateCAS1445085-77-7 

5 singlet('H-NMRsignal) 

SFC SupereriticalFluidChromatography 

SQD Single-Quadrupole-Detector 

t triplet('H-NMRsignal) 

td triple-doublet('H-NMRsignal) 

TFA trifluoroaceticacid 

ThIF tetrahydroftiran 

UPLC ultraperformanceliquidchromatography 

564483-18-7 

Thevariousaspectsoftheinventiondescribedinthisapplicationareillustratedbythefollowingexamples 

whicharenotmeanttolimittheinventioninanyway.  

Theexampletestingexperimentsdescribedhereinservetoillustratethepresentinventionandtheinvention 

5 isnotlimitedtotheexamplesgiven.  

Allreagentsforwhichthesynthesisisnotdescribedintheexperimentalpartareeithercommercially 

availableorareknowncompoundsormaybeformedfromknowncompoundsbyknownmethodsbya 

personskilledintheart.  

Thecompoundsandintermediatesproducedaccordingtothemethodsoftheinventionmayrequire 

10 purification.Purificationoforganiccompoundsiswellknowntothepersonskilledintheartandthere 

X-Phos 2-Dicyclohexylphosphino-24~6'-triisopropylbiphenyl, CAS
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maybeseveralwaysofpurifyingthesamecompound.Insomecasesnopurificationmaybenecessary.  

Insomecasesthecompoundsmaybepurifiedbycrystallization.Insomecases, impuritiesmaybestirred 

outusingasuitablesolvent.Insomecasesthecompoundsmaybepurifiedbychromatography, 

particularlyflashcolumnchromatographyusingforexampleprepackedsilicagelcartridgese.g.Biotage 

5 SNAPcartidgesKP-Sil®orKP-NH®incombinationwithaBiotageautopurifiersystem(SP4®orIsolera 

Four®)andeluentssuchasgradientsofhexane/ethylacetateorDCMlmethanol.Insomecasesthe 

compoundsmaybepurifiedbypreparativeHPLCusingforexampleaWatersautopurifierequippedwith 

adiodearraydetectorand/oron-lineelectrosprayionizationmassspectrometerincombinationwitha 

suitableprepackedreversephasecolumnandeluentssuchasgradientsofwaterandacetonitrilewhich 

to maycontainadditivessuchastrifluoroaceticacidformicacidoraqueousammonia.  

Insomecasespurificationmethodsasdescribedabovecanprovidethosecompoundsofthepresent 

inventionwhichpossessasufficientlybasicoracidicfunctionalityintheformofasaltsuchasinthecase 

ofacompoundofthepresentinventionwhichissufficientlybasicatrifluoroacetateorformatesaltfor 

exampleorinthecaseofacompoundofthepresentinventionwhichissufficientlyacidicanammonium 

15 saltforexample.Asaltofthistypecaneitherbetransformedintoitsfreebaseorfreeacidform 

respectivelybyvariousmethodsknowntothepersonskilledintheartorbeusedassaltsinsubsequent 

biologicalassays.Itistobeunderstoodthatthespecificform(e.g.saltfreebaseetc.)ofacompoundof 

thepresentinventionasisolatedandasdescribedhereinisnotnecessarilytheonlyforminwhichsaid 

compoundcanbeappliedtoabiologicalassayinordertoquantifythespecificbiologicalactivity.  

20 Inthecaseofthesynthesisintermediatesandworkingexamplesoftheinventiondescribedhereinafter 

unknownexactstoichiometnccompositionasobtainedbytherespectivepreparationand/orpurification 

process.Unlessspecifiedinmoredetail additionstonamesandstructuralformulaesuchas 
" 

"hydrochloride""trifluoroacetate""sodiumsalt"or xHCl""xCF3 COOH" xNa shouldn't 
25 thereforebeunderstoodinastoichiometricsenseinthecaseofsuchsaltsbuthavemerelydescriptive 

characterwithregardtothesalt-formingcomponentspresenttherein.  

Thisappliescorrespondinglyifsynthesisintermediatesorworkingexamplesorsaltsthereofwereobtained 

intheformofsolvatesforexamplehydratesofunknownstoichiometriccomposition(iftheyareofa 

definedtype)bythepreparationand/orpurificationprocessesdescribed.  

30 NMRpeakformsarestatedastheyappearinthespectrapossiblehigherordereffectshavenotbeen 

considered.  

The'H-NMRdataofselectedcompoundsarelistedintheformof'H-NMRpeaklists.Foreachsignalpeak 

the6valueinppmisgivenfollowedbythesignalintensityreportedinroundbrackets.The6value-signal 

anycompoundspecifiedintheformofasaltofthecorrespondingbaseoracidisgenerallyasaltof
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intensitypairsfromdifferentpeaksareseparatedbycommas.Thereforeapeaklistisdescribedbythe 

generalform:di(intensityt),62(intensity2),. . . , 6~(intensity~),. . . , &(intensity 11).  

Theintensityofasharpsignalcorrelateswiththeheight(incm)ofthesignalinaprintedNMRspectrum.  

Whencomparedwithothersignalsthisdatacanbecorrelatedtother!ealratiosofthesignalintensities.  

5 Inthecaseofbroadsignalsmorethanonepeakorthecenterofthesignalalongwiththeirrelative 

intensitycomparedtothemostintensesignaldisplayedinthespectrumareshown.A'H-NMRpeaklist 

issimilartoaclassical'H-NMRreadoutandthususuallycontainsallthepeakslistedinaclassicalNMR 

interpretation.Moreoversimilartoclassical'H-NMRprintoutspeaklistscanshowsolventsignalssignals 

derivedfromstereoisomersoftargetcompounds(alsothesubjectoftheinvention),and/orpeaksof 

to impurities.Thepeaksofstereoisomersand/orpeaksofimpuritiesaretypicallydisplayedwithalower 

intensitycomparedtothepeaksofthetargetcompounds(e.g.,withapurityof>90 0 o).Suchstereoisomers 

and/orimpuritiesmaybetypicalfortheparticularmanufacturingprocessandthereforetheirpeaksmay 

helptoidentifythereproductionofourmanufacturingprocessonthebasisof"by-productfingerprints".  

Anexpertwhocalculatesthepeaksofthetargetcompoundsbyknownmethods(MestReCACD 

15 simulationorbyuseofempiricallyevaluatedexpectationvalues),canisolatethepeaksoftarget 

compoundsasrequiredoptionallyusingadditionalintensityfilters.Suchanoperationwouldbesimilarto 

peak-pickinginclassical'H-NMRinterpretation.AdetaileddescriptionofthereportingofNMRdatain 

theformofpeaklistscanbefoundinthepublication"CitationofNMRPeaklistDatawithinPatent 

Applications" (cf Research Disclosure DatabaseNumber605005 2014 01 Aug 2014, or 

20 http://www.researchdisclosure.com/searching-disclosures).Inthepeakpickingroutineasdescribedinthe 

ResearchDisclosureDatabaseNumber605005,theparameterMinimumHeight"canbeadjustedbetween 

compounditmaybereasonabletosettheparameter"MinimumHeight"<10 

InNMRspectraofmixturesofstereoisomersnumbersmentionedwith"I"indicatethatthestereoisomers 

25 showseparatesignalsfortherespectivehydrogenatom, ie. I (2s,1H)"meansthatonehydrogen 

atomisrepresentedby2singletseachsingletfromoneormoredifferentstereoisomer(s).  

JUPACnamesofthefollowingintermediatesandexamplecompoundsweregeneratedusingtheACD/Name 

software(batchversion14.00AdvancedChemistiyDevelopmentInc.)orthenamingtoolimplementedin 

theBIOVIADrawsoftware(version4.2SPi;DassaultSyst&mesSE).  

30 HPLC and LC-MS methods: 

U0 and40 Dependingonthechemicalstructureand/ordependingontheconcentrationofthemeasured
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Method 1 (LC-MS) 

MSinstrumenttype:SHJMADZULCMS-2020,Column:KinetexEVOC1830*2.1mm,5ummobile 
phaseA:0.03750oTEAinwater(v/v),B:0.018750oTEAinAcetonitrile(v/v),gradient:0.0mmoo 

0 

B~0.8min950 ~B~12min950 ~ B~121min50 oB~1.55min50 oBflowrate:1.5mL/minoven 

5 temperature:50 0 CLIVdetection:220nm&254urn.  

Method 2 [LC-MSJ 

HPLCinstrumenttype:SHIMADZULCMS-2020,Column:KinetexEVOCiS50*4.6mmSummobile 

phaseA:0.03750oTFAinwater(v/v),B:0,018750oTFAinAcetonitrile(v/v),gradient:0.0mm 100 

B-*2.4mm 8000B~37mm 800 B~371mm 1000B-*4.0mm 10~oBflowrate:1.5mL/minoven 

to temperature:50 0 C~JJ\Tdetection:220nm&215urn&254nm.  

Method 3 (LC-MS) 

Instrument:WatersACQUITYSQDUPLCSystemColumn:WatersAcquityUPLCHSST31.8gm50 

x1mmEluentA:11water+0.25mlformicacid, EluentB:11Acetonitrile+0.25mlformicacid, 

Gradient:0.0mm9000A > 12mm ~0oA-*2.0mm 50 Koven:500 Ccflowrate:0.40mi/mimUV

15 Detection:210urn.  

Method 4 (LC-MS) 

InstrumentMS:ThermoScientificFT-M&InstrumenttypeUHPLC+:ThermoScientificUltiate3000 

11Acetonitrile+0.01'~oformicacicVGradient0.0mm 10~oB-* 2.5mm 950 B-* 3.5mm 950 if 

20 oven:500 Ccflowrate:0.90ml/miwUV-Detection:210urn!OptimumIntegrationPath210-300nm.  

Method 5 [LC-MSJ 

Instrument:WatersACQUITYSQDUPLCSystemColumn:WatersAcquityUPLCHSST31.8gm50 

x1mmEluentA:11water+0.25mlformicacidEluentB:11Acetonitrile+0.25mlformicacicV 

Gradient:0.0mm9~0 A >60mm ~00 A-*7.5mm 50 0 Koven:500 Ccflowrate:0.35mi/mimUV

25 Detection:210urn.  

Method 6 [LC-MSJ 

Instrument:AgilentMSQuad6150;HPLC:Agilent1290Column:WatersAcquityUPLCHSST31.8 

trLm50x2.1mm'EluentA:11water+0.25mlformicacid, EluentB:11Acetonitrile+0.25mlformic 

Column:WatersHSST3,2.1x75mmCiS1.8~mEluentA:11water+0.01~oformicaci&EluentB:
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0 0 0 acid;Gradient:0.0mm90oA-* 0.3mill900oA-* 1.7mill5oA-* 3.0mill5oAoven:50 0 Cflow 

rate:1,20ml/minUV-Detection:205- 305nm.  

Method 7 [LC-MSJ 

SystemMS:WatersTOF , ystemUPLC:WatersAcquityI-CLASS;Column:WatersAcquity 

5 UPLCHSST31.8~m50x1mmEluentA:11Water+0.100ml99 0 oigeFormicacidEluentB:11 

Acetonitrile+0.100ml99 0 oigeFormicacicLGradient:0.0mm90 0 0 A-*1.2mm50 0 A-*2.0mm50 0 A 

Oven:5O~&Flow:0.40ml/minUV-Detection:210nm.  

Method 8 [LC-MSJ 

SystemMS:WatersTOFinstrument;SystemUPLC:WatersAcquityI-CLASS 9 WatersHSST3, 

10 2.1x50mmC181.8gin;EluentA:11Water+O.O1~oFo~y~icacid*EluentB:11Acetonitdle~0.010o 

Formicacid;Gradient:0.0mm 200B 05mm 200B 75mill950 B 100mill9500ifOven: 

50~&Flow:1.00ml/miwLJV-Detection:210nin 

Method 9 (preparative HPLC) 

Instrument:WatersPrepLC/MSSystemcolumn:PhenomenexKinetexCiS5gm100x30mmUV

15 detection200-400nmroomtemperatureAt-ColumnInjection(completeinjection),eluentA:water 

eluentB:acetonitrileeluentC:200formicacidinwatereluentD:acetonitrile/water(80 oI20 

vol.0 o);flow:80ml/mingradientprofil:0to2mill. eluentA55ml/mineluentB15ml/miw2to10 

mill:eluentAfrom55ml/minto31ml/mineluentBfrom15ml/minto39ml/min. 10to12milleluent 

20 wholerunningtime.  

Method 10 (preparative HPLCI 

Instrument:WatersPrepLC/MSSystemcolumn:XBridgeCiS5gm100x30mmUV-detection200-400 

nmroomtemperatureAt-ColumnInjection(completeinjection),eluentA:watereluentB:acetonitrile, 

eluentC:200ammoniainwatereluentD:acetonitrile/water(80 0120vol.0 o);flow:80ml/min 

25 gradientprofil:0to2mill:eluentA55ml/mineluentB15ml/miw2to10mill:eluentAfrom55ml/min 

to31ml/mineluentBfrom15ml/minto39ml/miw10to12milleluentA0ml/minandeluentB70 

ml/min~eluentCandeluentDhaveaconstantflowof5ml/mineachoverthewholerunningtime.  

A0ml/minandeluentB70ml/mineluentCandeluentDhaveaconstantflowof5ml/mineachoverthe
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Method 11 (preparative HPLC) 

Instrument:WatersPrepLC/MSSystemcolumn:PhenomenexKinetexC185j~tm100x30mmUV

detection200-400nmroomtemperatureAt-ColumnInjection(completeinjection),eluentA:water 

eluentB:acetonitrileeluentC:200formicacidinwatereluentD:acetonitrile/water(80 oI20 

5 vol.0 o);flow:80ml/mingradientprofil:0to2mm . eluentA47ml/mineluentB23ml/miw2to10 

mm :eluentAfrom47ml/minto23ml/mineluentBfrom23ml/minto47ml/min~10to12mmeluent 

A0ml/minandeluentB70ml/min~eluentCandeluentDhaveaconstantflowof5ml/mineachoverthe 

wholerunningtime.  

Method 12 (preparative HPLCJ 

to Instrument:WatersPrepLC/MSSystemcolumn:PhenomenexKinetexCl85~m100x30mmUV

detection200-400urnroomtemperatureAt-ColumnInjection(completeinjection),eluentA:water 

eluentB:acetonitrileeluentC:200formicacidinwatereluentD:acetonitrile/water(80 oI20 

vol.0 o);flow:80ml/mingradientprofil:0to2mm , eluentA23ml/mineluentB47ml/min2to10 

mm :eluentAfrom23ml/minto0ml/mineluentBfrom47ml/minto70ml/miw10to12mmeluent 

15 A0ml/minandeluentB70ml/miweluentCandeluentDhaveaconstantflowof5ml/mineachoverthe 

wholerunningtime.  

Method 13 (Preparative HPLC) 

Instrument:WatersPrepLC/MSSystemSaule:PhenomenexKinetexC185gm100x30mmUV

detection200-400nmroomtemperatureAt-ColumnInjection(completeinjection),eluentA:Water 

vol.0 o)flow:80ml/min, gradientprofil:eluentA0bis2mm 70ml/mineluentB0bis2mm 0ml/min 

eluentA2bis10mmvon70ml/minto0ml/minandeluentBvon0ml/minto70ml/min,10bis12mm 

0ml/mineluentAund70ml/mineluentifeluentCandeluentDhaveaconstantflowof5ml/minover 

thewholerunningtime.  

25 Microwave:ThemicrowavereactorusedwasanInitiator~microwavesystemwithrobotsixtyfrom 

Biotage 

WhencompoundsaccordingtotheinventionarepurifiedbypreparativeHPLCbytheabove-described 

methodsinwhichtheeluentscontainadditivesforexampletrifluoroaceticacidformicacidorammonia, 

thecompoundsaccordingtotheinventionmaybeobtainedinsaltformforexampleastrifluoroacetate, 

30 formateorammoniumsaltifthecompoundsaccordingtotheinventioncontainasufficientlybasicor 

acidicfunctionality.Suchasaltcanbeconvertedtothecorrespondingfreebaseoracidbyvariousmethods 

20 eluentB:acetonitrileeluentC:20oformicacidinWatereluentD:acetonitrile/Water(80 oI20
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knowntothepersonskilledintheart.  

Inthecaseofifiesynthesisintermediatesandworkingexamplesofifieinventiondescribedhereinafter 

anycompoundspecifiedintheformofasaltofthecorrespondingbaseoracidisgenerallyasaltof 

unknownexactstoichiometnccompositionasobtainedbytherespectivepreparationand/orpurification 

5 process.Unlessspecifiedinmoredetail additionstonamesandstructuralformulaesuchas 

"hydrochloride"'trifluoroacetate"'~sodiumsalt"orxHCl""xCF 3 COOH""xNa shouldnottherefore 

beunderstoodinastoichiometricsenseinthecaseofsuchsaltsbuthavemerelydescriptivecharacter 

withregardtothesalt-formingcomponentspresenttherein.  

Thisappliescorrespondinglyifsynthesisintermediatesorworkingexamplesorsaltsthereofwereobtained 

10 intheformofsolvatesforexamplehydratesofunknownstoichiometriccomposition(iftheyareofa 

definedtype)bythepreparationand/orpurificationprocessesdescribed.  

Enantiomer 1isanenantiomerwhichelutedfirstoutofthecolumnwhenthepreparativeseparationwas 

doneunderseparationconditions(seeforexample4A).  

Enantiomer2isanenantiomerwhichelutedsecondoutofthecolumn.  

15 AnexceptionisforExample4AwhereEnantiomer1eluatedsecondoutofthecolumnandEnatiomer2 

eluatedfirstoutofthecolumn.  

Diastereomeric mixture 1definesacompoundwhereitsstartingmaterialisdefinedasEnantiomer1and 

isreactedwithabuildingblockcontainaingatleastonechiralcenterandwheretheconfigurationisnot 

20 Diastereomeric mixture 2definesacompoundwhereitsstartingmaterialisdefinedasEnantiomer2and 

isreactedwithabuildingblockcontainaingatleastonechiralcenterandwheretheconfigurationisnot 

defined 

Diastereomer 1andDiastereomer2definesthetwocompoundsresultingfromthechiralseparationofthe 

diastereomeric U Idescribedabove.  

25 Diastereomer 3andDiastereomer4definesthetwocompoundsresultingfromthechiralseparationofthe 

diastereomeric U 2describedabove.  

Stereoisomer 1definesacompoundwhereitsstartingmaterialisdefinedasEnantiomer1andisreacted 

withabuildingblockcontainaingatleastonechiralcenterandwheretheconfigurationisdefined 

defined
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Stercoisomer 2definesacompoundwhereitsstartingmaterialisdefinedasEnantiomer2andisreacted 

withabuildingblockcontainaingatleastonechiralcenterandwheretheconfigurationisdefined 

EXPERIMENTALSECTION- STARTINGMATERIALSANDINTERMEDIATES 

Example lA 

5 Tert-butyl3- {2-[(benzyloxy)carbonyl]hydrazino}piperidine- 1-carboxylate(Racemate) 

H3 0 0 

?N 
H30 0 H 

N-N 
H 0 

Asolutionoftert-butyl3-oxopiperidine-1-carboxylate[CASNo.989-36-7](300g,1.51mol)inTHF(1.50 

L)andmethanol(300mL)wastreatedwithbenzylhydrazinecarboxylate[CASNo.5331-43-1](250g,1.51 

mol)andstirred1hourat25 0 C. Afterwardssodiumborohydride(114g,3.01mol)wasaddedinportions 

to tothereactionmixtureandtheresultingmixturewasstirred2hoursat25 0 C.Thereactionmixturewas 

cooledto100 CandadjustedtopH=~6bydropwiseadditionofasaturatedsolutionofofammonium 

chloride.Theaqueousphasewasextractedwitethylacetate(300mLx2)andthecombinedorganic 

layersevaporated.TheresiduewasdissolvedinMTBE(300mL)andpetroleumether(300mL)wasadded 

tothesolution.Theresultingsuspensionwasfilteredoffandtheprecipitatewashedwithpetroleumether 

15 (100mL)affording400g(76.00 

LC-MS:(Method1)Rt=0.832mm MS(M-100+1=250.4).  

Example 2A 

Tert-butyl3-hydrazinopiperidine- 1-carboxylateaceticacid(Racemate) 

H3C o 
)T-N 

H3C 0 

N-NH2 H 3 

20 Toasolutionofteit-butyl3-{2-[(benzyloxy)carbonyl]hydrazino}piperidine-1-carboxylate(preparedin 

analogytoExamplelA,1.20kg,3.43mol)inethanol(11.0L)andaceticacid(415g,6.91mol,395mL) 

wasaddedPd/C(120g,200opurity).Theresultingsuspensionwasstirred12hoursat25 0 Cunder 

hydrogenatmosphere(15Psi). Themixturewasfilteredandtheprecipitatewaswashedwitetanol(11.0 

0yield)ofthetitlecompoundasawhitesolid.



WO2022/122914 PCT/EP2021/084987 

-65

L)togiveasolutionofthetitlecompoundinethanol(945g)asablackliquidwhichwasusedinthenext 

stepwithoutfurtherpurification.  

1 H-NMR(400MHzCDCl 3 )6[ppm]:7.52(s,5H),3.59(dJ 6.0Hz,12H),3.30- 3.24(in,2H),2.75

2.71(in,211),1.38- 1.34(in,1H),1.20- 1.18(in,1H),1.10(s,9H) 

5 LC-MS:(Method1)Rt=0.263mm MS(M-56+1= 160.2) 

Example 3A 

Tert-butyl 3-[4-(ethoxycarbonyl)-5-(trifluoromethyl)-1H-pyrazol-1-yl]piperidine-1-carboxylate 

(Racemate) 

H3C 0 
>-N FF 

H3 0 o F 

I 
N 

CH3 

10 Tert-butyl3-hydrazinopiperidine-1-carboxylateaceticacid(Example2A,945g,3.43mol)inethanol(20 

L)wastreatedwithethyl2-(ethoxymethylene)-4,4,4-trifluoro-3-oxobutanoate(907g,3.78mol).The 

resultingmixturewasstirred16hoursat25 0 Cdilutedwithasaturatedsolutionofsodium 

hydrogencarbonate(2.0L)andconcentratedto~5.0L.Theresultingmixturewasdilutedwithwater(5.0 

L)andextractedwithethylacetate(5.0L).Theorganicphasewaswashedwithasaturatedsolutionof 

0 petroleumether/ethylacetate,10:1)affording548g(41oyield)ofthetitlecompound.  

1 H-NMR(400MHzCDCl 3 )6[ppm]:7.90(s,1H),4.33- 3.09(in,5H),3.26- 3.12(in,11=1),2.89- 2.61 

(in,1H),2.35- 2.05(in,2H),1.98- 1.78(in,11-I),1.71- 1.51(m1H),1.50- 1.37(in,9H),1.32(m3H) 

Example 4A 

20 Ethyl1-(piperidin-3-yl)-5-(trifluoromethyl)-1H-pyrazole-4-carboxylate(Racemate) 

HN FF 
F 

N 

OH3 

15 sodiumchloride(5.0L)andevaporated.Theresiduewaspurifiedbyflashchromatography(silicagel,
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Tert-butyl 3-114-(ethoxycarbonyl)-5-(Wifluoromethyl)- 1H-pyrazo1- 1-yl]piperidine- 1-carboxylate 

(Example3A,548g,1.40mol)waswastreatedwitasolutionofhydrogenchlorideindioxane(4M,2.38 

L),stirred2hoursat25 0 Candevaporated.Theresiduewasretakenin1.0Lwaterandextractedwith 

MTBE(500mLx1).TheaqueousphasewasseparatedandadjustedtopHto8- 9witasaturatedsolution 

5 ofsodiumhydrogencarbonate. Theaqueousphasewasextractedwitdichiorometane(1.0Lx2),and 

tecombinedorganiclayerswerewashedwitasaturatedsolutionofsodiumchloride(1L),driedover 

sodiumsulfateandevaporatedaffording325g(800oyield)oftetitlecompound.  

LC-MS:(Metod1)Rt=0.955mm MS(M+1) 299.2.  

ThetwoenantiomerswereseparatedbySFC[325gcolumn:Phenomenex-Cellulose-2(250mm*5Omm 

10 10gm);eluent:COJ(metanol+0,10 aqueousammonia);75:25,4.5mm'1400mm]affording103.0g 

ofenantiomer1(Example5A)and110. 1gofenantiomer2(Example6A).  

Example 5A 

Etyl1-(piperidin-3-yl)-5-(trifluorometyl)- 1H-pyrazole-4-carboxylate(Enantiomer1) 

HN EF 
F 

N 

OH3 

0 

AnalyticalSFC:Rt= 1.345mme.e.=99o[ColumnCellulose2-3:50x4.6mm'eluent:C02/[metanol 

+0.500dietylamine]:95:5to60:40flowrate:3.0ml/min;temperature:35 0 C'15EVdetection:220nm 

backpressure100bar].  

LCMS(Method2),Rt=0.906mm MS(M+1)=292.1.  

20 1 H-NMR(400MI=JzCDCl 3 )6[ppm]:7.89(s,1H),4.50- 4.47(in,1H),4.31- 4.25(in,21-I),3.24- 3.05 

(in,41-b,2.70- 2.67(in,1H),2.10- 2.02(in,21-I),1.92- 1.79(in,1H),1.74- 1.56(in,1H),1.31(tA7.2 

Hz3H).  

Example 6A 

Etyl1-(piperidin-3-yl)-5-(trifluorometyl)- 1H-pyrazole-4-carboxylate(Enantiomer2) 

15 ForseparationconditionsseeExample4A.
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HN EF 
F 

N 
I 

CH3 

ForseparationconditionsseeExample4A.  
0 

AnalyticalSFC:R~= 1.071mmc.c.=99o[ColumnCellulose2-3:50x4.6mm'eluent:COJ[metlianol 

+O.50odiethylamine]:95:5to60:40flowrate:3.0ml/min;temperature:35 0 C15EVdetection:220nm 

5 backpressure100bar].  

LCMS(Method2),Rt=0.906mm MS(M+1) 292.1.  

1 H-NMR(400MHzCDCl 3 )6[ppm]:7.91(s,1H),4.58- 4.41(in,1H),4.35- 4.23(in,2HZ),3.70- 3.56 

(inlHj,3.31- 3.12(in,2H),3.11- 3.02(in,1H),2.75- 2.62(in,1H),2.15- 2.02(in,2H),1.92- 1.79(in, 

1H),1.74- 1.56(ntt,1H),1.33(tJ7.2Hz3H).  

to Example 7A 

2-Bromo-4-cliloro- 1-[(4-methoxyphenyl)methoxy]benzene 

CI 

-9

0 

N 

I
0 

H3C 

Asolutionof2-bromo-4-chlorophenol[CASNo.695-96-5](10.0g,48.2minol)inacetone(75ml)was 

treatedwithpotassiumcarbonate(13.3g,96.4inmol)andpotassiumiodide(12.0g,72.3minol)and1

15 (chloromethyl)-4-methoxybenzene(7.55g,48.2minol).Theresultingmixturewasstirred19hoursat 

700 C.Thereactionmixturewasdilutedwithwaterandextractedtwicewithethylacetate.Thecombined 

organiclayersweredriedoversodiumsulphateandevaporated.Theresiduewaspurifiedbyflash 

0 

chromatography(silicagelcyclohexane/ethylacetategradient)affording13.8g(86 oyield)ofthetitle 
compound.  

NIBr
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LC-MS(Method4):Rt=2.48miwMS(ESIneg):m/z=324[M-H] 

1 H-NMR(600MHzDMSO-d6)6[ppm]:3.349(10.98),5.124(16.00),6.949(0.87),6.954(8.36),6.957 

(2.68),6.965(2.83),6.968(8.92),6.973(1.00),7.218(5.23),7.233(6.21),7.380(0.90),7.384(7.80),7.399 

(7.44),7.402(4.47),7.406(3.89),7.417(3.04),7.421(3.07),7.697(6.51),7.702(6.34).  

5 Example8A 

Ethyl 1-[1-{5-chioro-2-[(4-mcthoxyphcnyl)mcthoxy]phenyl}piperidin-3-yl]-5-(trifluoromethyl)-1H

pyrazole-4-carboxylate(Enantiomer1) 

CI 

N 

0 
F 

F 
N I-v 

~CH 0 

Underargonasolutionfethyl1-[piperidin-3-yl]-5-(trifluoromethyl)-1H-pyrazole-4-carboxylate(prepared 

10 inanalogytoExample 5A Enantiomer 1, 75.0g 257mmol)and2-bromo-4-chloro-1-[(4

methoxyphenyl)methoxy]benzene(preparedinanalogytoExample7A,84.4g,257mmol)in1,4-dioxane 

(1.11)wastreatedwitPd 2 dba3 (23.6g,25.7mmol),rac-BINAP(32.1g,51.5mmol)andcesiumcarbonate 

(252g,772mmol).Theresultingmixturewasstirred3daysat100 0 Candcooledtoroomtemperature.  

15 filteredoverceliteandrinsedwitethylacetate.Theaqueousphaseoftefiltratewasseparatedand 

extractedwitetylacetate.Thecombinedorganiclayerswerewashedwitanaqueoussolutionofsodium 

chloride(100o), driedoversodiumsulfateandevaporated.Theresiduewaspurifiedbyflash 

chromatography(silicageldichlorometane/petroletergradient)affording119g(710~yield)oftetitle 

compound.  

20 LC-MS(Method4):R~ 2.81miwMS(ESIpos):m/z 538[M+H]+ 

Example 9A 

Etyl 1-[1-(5-chloro-2-hydroxyphenyl)piperidin-3-yl]-5-(trifluoromethyl)-1H-pyrazole-4-carboxylate 

(Enantiomer1) 

Thereactionmixturewasdilutedwitanaqueoussolutionofsodiumchloride(100o)andethylacetate,
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CI 

N 

N 
OH 

F 
N F 

N F 

0 
0 t&H3 

A solution of ethyl 1-Ill- {5-chioro-2-[(4-methoxyphenyl)methoxy]phenyl}piperidin-3-yl]-5
(trifluoromethyl)-1H-pyrazolc-4-carboxylatc(Exampic8A Enantiomcr1, 119g,221mmol)in 

dichloromethane(1. 81)wastreatedwithtrifluoroaceticacid(170ml,2.2mol)andtheresultingmixture 

5 wasstilTed3daysatroomtemperature.Threreactionmixturewasquenchedcarefullywithanaqueous 

solutionofsodiumhydrogenocarbonate(100o)untilpH=8. Thephaseswereseparated.Theorganiclayer 

wasevaporatedandtheresiduewaspurifiedbyflashchromatography(silicageldichloromethaneIpetrol 

ethergradient)affording85g(900 0 

0punty,92oyield)ofthetitlecompound.  

LC-MS(Method4):R 2,47minMS(ESIpos):m/z 418[M+H]+ 

10 Example 1OA 

Ethyl1-111- {5-chloro-2-[(trifluoromethanesulfonyl)oxy]phenyl}piperidin-3-yl]-5-(trifluoromethyl)- 1H

pyrazole-4-carboxylate(Enantiomer1) 

N 
0 

F '~' 0 
F 

0 N F N1 
F 

0 

0 t.0H3 

Underargonasolutionofethyl1-[1-(5-chloro-2-hydroxyphenyl)piperidin-3-yl]-5-(trifluoromethyl)- 1H
15 pyrazole-4-carboxylate(Example9AEnantiomer1,85.0g,900 

0purity,184mmol)indichloromethane 

(520ml)wascooledto-SOTandtreatedwithtriethylamine(77ml,550mmol).Trifluoromethanesulfonic 

anhydride(43ml,260mmol)wasaddeddropwisetothereactionmixtureandtheresultingsolutionwas 

stilTed1hourat-50 0 C.Thereactionmixturewasdilutedwithdichloromethane(520ml)andice-cooled 

water(590ml).Theaqueouslayerwasextractedwithdichloromethane(520ml).Thecombinedorganice 

20 layerswerewashedoncewithice-cooledwater(590ml),driedoversodiumsulfateandevaporated.The 

CI
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residuewaspurifiedbyflashchromatography(silicageldichloromethane/petrolethergradient)affording 

94g(930~yield)ofthetitlecompound.  

LC-MS(Method4):R 2.79minMS(ESIpos):m/z 550[M+H]+ 

1 H-NMR(400MHzDMSO-d6)6[ppm]:1.259(7.63),1.271(16.00),1.282(7.94),1.771(0.45),1.779 

5 (0.80),1.786(0.61),1.793(0.61),1.800(0.94),1.807(0.61),1.821(0.45),1.932(1.22),1.955(0.96),2.099 

(0.77),2.106(0.73),2.120(1.04),2.126(1.33),2.138(1.91),2.820(0.73),2.825(0.87),2.841(1.56),2.845 

(1.61),2.861(0,93),2,865(0.82),3.140(1,18),3,159(1,09),3.186(1,39),3,204(2,87),3.222(1,78),3,318 

(1.51),3.324(1.60),3.336(1.08),3.342(1.04),4.247(2.31),4.259(7.26),4.270(7.27),4.282(2.41),4.669 

(0.70),4.679(0.84),4.686(1.34),4.694(0.96),4.704(0.72),4.711(0.42),7.286(2.29),7.290(2.44),7.300 

10 (2.89),7.304(3.11),7.415(5.01),7.430(4.13),7.457(5.11),7.461(5.05),8.123(6.61).  

Example hA 

Tert-butyl 4-(4'-chloro-2'-{3-[4-(ethoxycarbonyl)-5-(trifluoromethyl)-1H-pyrazol-1-yl]piperidin-1

yl}Ii,1'-biphenyl]-4-yl)piperazine-1-carboxylate(Enantiomer1) 

CI 

NNF 

N F 
N 

0 

0 OH3 

15 Underargonasolutionofethyl1-111- {5-chloro-2-[(trifluoromethanesulfonyl)oxy]phenyl}piperidin-3-yl]
5-(trifluoromethyl)-1H-pyrazole-4-carboxylate(Example1OAEnantiomer1,92.1g,167mmol)andteft

butyl4-114-(4,4,5,5-tetraniethyl-.1,3,2-dioxaborolan-2-yl)phenyl]piperazine- 1-carboxylate(78.0g,201 

mmol)intoluene(840ml)andethanol(840ml)wastreatdwithanaqueoussolutionofsodiumcarbonate 

(250ml,2.0M500mmol)andPd(PPh 3 )4 (9.68g,8.37mmol)andtheresultingmixturewasstirred 

20 overnightat100 0 C.Thereactionmixturewascooledtoroomtemperaturefilteredoverceliterinsedwith 

ethylacetateandevaporated.Theresiduewaspurifiedbyflashchromatography(silicagelpetrolether! 
0 

ethylacetategradient)affording94g(85 oyield)ofthetitlecompound.  

LC-MS(Method4):R 3.19miwMS(ESIpos):m/z 662[M+H]+ 

NH3 C 0 V-OH3
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1 H-NMR(400MHzDMSO-d6)6[ppm]:-0.008(0.66),0.008(0.84),1.038(0.55),1.088(0.76),1.232 

(1.60),1.250(3.49),1.268(1.69),1.419(0.77),1.431(16.00),1.989(0.77),2.957(0.43),3.127(0.91), 

3.140(1.32),3.152(1.09),3.457(0.99),3.470(1.25),3.481(0.88),4.211(0.45),4.228(1.43),4.246(1.38), 

4.264(0.43),6.985(1.10),7.007(1.20),7.068(0.79),7.073(1.06),7.089(0.49),7.109(0.80),7.114(0.69), 

5 7,146(1,34),7.166(0.65),7,433(1,33),7.455(1.19),8,062(1,56).  

Example 12A 

Ethyl 1-{1-[4-chloro-4'-(pipcrazin-1-yl)[1,1'-biphcnyl]-2-yl]pipcridin-3-yl}-5-(trifluoromcthyl)-1H

pyrazolc-4-carboxylatchydrochloride(Enantiomcr1) 

0I 

N 

IA-N 

N F 
'7 

N 
N 0 

H 

xHCI 

10 A solution of tcrt-butyl 4-(4'-chloro-2'-{3-[4-(cthoxycarbonyl)-5-(trifluoromethyl)-1H-pyrazol-1

yl]pipcridin-l-yl}[1,1'-biphcnyl]-4-yl)pipcrazinc-1-carboxylate(Example1lAEnantiomer1,93.0g,140 

4.0M,1.4mol)andstirred3hoursatroomtemperature.Thereactionmixturewasevaporatedandthe 

residueco-evaporatedwithMTBEaffording95g(quant.)ofthetitlecompoundwhichwasusedinthe 

15 nextstepwithoutfurtherpurification.  

LC-MS(Method4):R 1.97mm'MS(ESIpos):m/z 562[M+H]+ 

Example 13A 

Ethyl1-[1-{4-chloro-4'-[4-(2-methylpropyl)piperazin-1-yl][1,1'-biphenyl]-2-yl}piperidin-3-yl]-5

(trifluoromethyl)-1H-pyrazole-4-carboxylate(Enantiomer1) 

mmol)indichioromothane(290ml)wastreatedwithasolutionofhydrogcnchlorideindioxane(350ml,
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CI 

N 

I~~9N 
N F 

I~~p NF 
N F 

N 
0 

N 0 

OH3 
CH3 

A solution of ethyl 1-{1-[4-chloro-4'-(piperazin-1-y141,1'-biphenyl]-2-yl]piperidin-3-yl}-5

(trifluoromethyl)-1H-pyrazole-4-carboxylatehydrochloride(Example12AEnantiomer1, 95. 0g,150 

mmol)inTHF(1. 81)wastreatedwithNN-diisopropylethylamine(100ml,600mmol)and2

5 methylpropanal[CASNo.78-84-2](53.9g,748mmol)andstirred1houratroomtemperature.Sodium 

triacetoxyborohydride(127g,598mmol])wasaddedandtheresultingmixturewasstirred18hoursat 

roomtemperature.Thereactionmixturewasdilutedwithanaqueoussolutionofsodiumhydrogen 

carbonate(100o)andextractedthreetimeswithethylacetate. Thecombinedorganiclayerswerewashed 

withasaturatedsolutionofsodiumchloridedriedoversodiumsulphateandevaporated.Theresidue 

to waspurifiedbyflashchromatography(silicagelpetrolether/ethylacetategradient)affording78g(84 
0 

0yield)ofthetitlecompound.  

1 H-NMR(600MHzDMSO-d6)6[ppm]:0.827(0.53),0.839(0.55),0.867(0.66),0.871(0.81),0.883 

(15.73),0.894(16.00),1.041(0.92),1.090(1.35),1.241(4.62),1.252(9.48),1.264(4.77),1.554(0.58), 

15 1.575(0.64),1.753(0.80),1.775(0.81),1.786(0.63),1.798(0.90),1.809(1.08),1.820(0.88),1.831 

(0.48),1.889(0.64),1.895(0.58),1.909(0.66),1.916(0.63),1.988(0.94),1.998(0.79),2.015(0.59), 

2.085(4.57),2.097(4.16),2.467(3.65),2.476(5.06),2.483(4.05),2.595(0.61),2.612(1.08),2.615 

(1.10),2.631(0.59),2.937(0.86),2.955(1.65),2.972(0.98),3.073(0.84),3.093(0.80),3.156(3.65), 

3.164(4.72),3.172(3.66),3.212(0.97),3.227(0.83),4.221(1.39),4.233(4.19),4.245(4.15),4.256 

20 (1.41),4.362(0.49),4.379(0.85),4.397(0.49),6.949(3.70),6.963(3.93),7.060(2.66),7.063(3.31), 

7.082(1.52),7.085(1.15),7.095(2.12),7.099(1.92),7.141(3.61),7.154(2.29),7.411(4.15),7.426 

(3.95),8.049(4.51).  

LC-MS(Method4):Rt=2.03minMS(ESIpos):m/z=618[M+H]~
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EXPERIMENTALSECTION- EXAMPLECOMPOUNDS 

Example 1 

Ill-{4-Chloro-4'-[4-(2-methylpropyl)piperazin-1-yl]Ill,1'-biphenyl]-2-yl}piperidin-3-yl]-5

(trifluoromethyl)- 1H-pyrazole-4-carboxylicacid(Enantiomer1) 

CI 

N 

N 

F 
NF 

N F 
N 

OH 

N 
OH3 

5 OH3 

Anaqueoussolutionoflithiumhydroxide(1.21,1.0M1.2mol)wasaddedtoasolutionofethyl1-El

{4-chloro-4'-[4-(2-methylpropyl)piperazin-1-yl][1,1'-biphenyl]-2-yl}piperidin-3-yl]-5

(trifluoromethyl)-1H-pyrazole-4-carboxylate(Example13AEnantiomer1, 77.0g,125mmol)ina 

THF/methanolmixture(9:1)(1.51).Theresultingmixturewasstirredovernightatroomtemperature 

10 andacidifiedtopH~2withanaqueoussolutionofhydrogenchloride(2N).Thereactionmixturewas 

dilutedwithdichloromethane.Theorganiclayerwaswashedwithwaterandevaporatedaffording74g 

mimMS(ESIpos):m/z=590[M+H]~ 

LC-MS(Method4):R~ 1.74 'I 

1 H-NMR(600MHzDMSO-d6)6[ppm]:0.830(0.48),0.841(0.49),1.009(16.00),1.020(16.00),1.045 

15 (0.89),1.094(1.29),1.187(0.45),1.363(0.58),1.528(0.64),1.549(0.68),1.750(2.54),1.755(2.82), 

1.760(5.81),1.766(2.92),1.771(2.27),1.919(0.75),1.926(0.61),1.940(0.72),1.946(0.67),2.003 

(0.92),2.019(0.59),2.105(0.70),2.117(0.84),2.128(0.67),2.579(0.64),2.863(1.29),2.981(1.01), 

2.998(1.83),3.016(1.09),3.051(1.01),3.069(0.93),3.216(1.08),3.238(1.70),3.256(1.35),3.573 

(0.51),3.594(2.25),3.604(4.74),3.615(1.96),4.383(0.57),4.394(0.64),4.400(0.96),4.407(0.64), 

20 4.418(0.51),7.033(4.04),7.048(4.15),7.082(3.12),7.085(3.80),7.099(1.74),7.102(1.19),7.113 

(2.42),7.116(2.08),7.155(4.12),7.168(2.53),7.473(4.69),7.488(4.22),8.020(5.33).  

(quant.)ofthetitlecompoundwhichwasusedinthenextstepwithoutfurtherpurification.
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Example 2 

1- Ill- {4-chloro-4'-[4-(2-mctliylpropyl)pipcrazin-1-yl][1,1'-biphenyl]-2-yl}pipcridin-3-yl]-5

(trifluoromethyl)- 1H-pyrazolc-4-carboxylicacidhydrochloride(Enantiomor1) 

0I 

N 

N 

F 
F 

N 

N 0 

OH3 

OH3  xHOI 

5 MethodA 

Asolutionof1-Ill- {4-chloro-4'-[4-(2-mctliylpropyl)pipcrazin-1-yl][1,1'-biphenyl]-2-yl}pipcridin-3

yl]-5-(trifluoromcthyl)-1H-pyrazolc-4-carboxylicacid(Example1,Enantiomer1,78.0g,132mmol)in 

dicihylether(1.51)wastreatedwithasolutionofhydrogenchlorideindiethylether(150ml,150mmol).  

Theresultingmixturewasstirredovernightatroomtemperatureandevaporatedaffording82g(quant.) 

10 ofthetitlecompound.  

mm0 MS(ESIpos):m/z=590[M-HCl+H]~ 

1 H-NMR(400MHzDMSO-d6)6[ppm]:-0.839(0.40),1.013(0.67),1.029(15.68),1.039(16.00), 

1.057(0.67),1.081(1.77),1.092(3.56),1.104(1.68),1.360(0.54),1.520(0.54),1.540(0.60),1.741 

(0.73),1.750(0.52),1.761(0.83),1.921(0.56),1.927(0.52),1.941(0.61),1.947(0.58),2.004(0.77), 

15 2.020(0.52),2,147(0.46),2,158(0.88),2,169(1.10),2,180(0.89),2.192(0.47),2.578(0.57),2.984 

(0.91),2.995(1.90),3.004(3.37),3.016(1.95),3.044(0.88),3.062(0.77),3.119(0.77),3.125(0.78), 

3.135(1.02),3.145(0.85),3.151(0.86),3.244(0.80),3.258(0.71),3.361(1.04),3.368(0.87),3.380 

(3.28),3.391(1.89),3.403(1.41),3.570(1.41),3.589(1.33),3.603(0.52),3.785(0.79),3.814(0.99), 

3.838(0.75),4.383(0.46),4.394(0.53),4.400(0.79),4.407(0.55),4.418(0.46),7.055(3.42),7.070 

20 (3.66),7.085(2.44),7.089(3.02),7.105(1.54),7.108(1.13),7.118(2.11),7.121(1.92),7.157(3.63), 

7.171(2.19),7.485(3.98),7.500(3.68),8.023(4.23),10.650(0.49).  

LC-MS(Method4):R~ 1.77 'I
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Method B 

9 

Ethyl 1-[1-{4-chloro-4'-[4-(2-mcthylpropyl)pipcrazin-1-yl][1,1'-biphenyl]-2-yl}pipcridin-3-yl]-5

(trifluoromethyl)-1H-pyrazolc-4-carboxylatc(preparedinanalogytoExample13AEnantiomer1, 149 

mg,241gmol)wasdissolvedinThIF/ethanol(6.3/0.63ml).1Maqueouslithiumhydroxidesolution 

5 (2.4ml,2.4mmol)wasaddedandthemixturewasstirredovernightatroom 9 Themixture 

wasevaporatedthenacidifiedandpurifiedusingpreparativeHPLC(RP18columnacetonitrile/water 
0 gradientwiththeadditionof0.1oTFA).Theproductfractionswerecombinedandevaporated.Then 

theresiduewasdissolvedinacetonitrilemixedwith0.1Mhydrochloricacidindioxanecarefully 

evaporatedat30 0 C(thrice)andthenlyophilized.130mgofthetargetcompound(850ooftheory)were 

to obtained.  

LC-MS(Method4):R~= 1.81mimMS(ESIpos):m/z=590[M-HCl+H]~ 

1 H-NMR(600MHzDMSO-d6)6[ppm]:1.014(15.69),1.025(16.00),1.522(0.64),1.543(0.70),1.747 

(0.89),1.769(0.75),1.916(0.67),1.935(0.74),2.003(0.95),2.020(0.62),2,133(0.48),2,144(0,96), 

2.155(1.17),2.166(0.94),2.177(0.49),2.588(0.65),2.605(1.20),2.624(0.66),2.968(0.93),2.986 

15 (1.83),3.006(2.63),3.017(3.24),3.027(1.95),3.052(1.01),3.070(0.94),3.115(0.97),3.133(1.36), 

3.148(1.12),3.230(1.08),3.251(1.98),3.273(2.05),3.292(1.01),3.578(1.97),3.597(1.82),3.800 

(1.79),3.823(2.21),3.841(2.82),4.367(0.59),4.385(1.02),4.403(0.56),7.051(3.88),7.065(4.03), 

7.092(3.43),7.110(1.41),7.123(2.32),7.155(3.64),7.169(1.99),7.486(4.35),7.501(3.97),8.028 

(4.91),10.135(0.55).  

25 

20 - 68.230 - 3trichloromethane.
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Comparative Example 174 [W02012/0581321 

1- {1-[4-Chloro-4'-(4-cyclopropylmethylpiperazin-1-yl)[biphenyl]-2-yl]pyridin-3-yl}-5
(trifluoromethyl)- 1H-pyrazole-4-carboxylicacid 

CI 

F 
F 

OH 

5 

ThecompoundwassynthesizedaccordingtotheproceduresdisclosedinWO2012/058132 9 

experimentall 

partpages58to84).
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B. Assessment ofpharmacolo2ical efficacy and pharmacokinetic profile 

Thefollowingabbreviationsareused.  

All adenosinetriphospliate 

BriJ35 polyoxyethylene(23)1aurylether 

BSA bovineserumalbumin: 

DL? dithiothreitol 

TEA triethanolamine 

Biological investigations 

5 Theexampletestingexperimentsdescribedhereinservetoillustratethepresentinventionandtheinvention 

isnotlimitedtotheexamplesgiven.  

Thefollowingassayscanbeusedtoillustratethecommercialutilityofthecompoundsaccordingtothe 

presentinvention.  

Examplesweretestedinselectedbiologicalassaysoneormoretimes.Whentestedmorethanoncedata 

to arereportedaseitheraveragevaluesorasmedianvalueswherein 

. theaveragevaluealsoreferredtoasthearithmeticmeanvaluerepresentsthesumofthevalues 

obtaineddividedbythenumberoftimestestedand 

ordescendingorder.Ifthenumberofvaluesinthedatasetisoddthemedianisthemiddlevalue.  

15 hfthenumberofvaluesinthedatasetiseventhemedianisthearithmeticmeanofthetwomiddle 

values.  

Examplesweresynthesizedoneormoretimes.Whensynthesizedmorethanoncedatafrombiological 

assaysrepresentavengevaluescalculatedutilizingdatasetsobtainedfromtestingofoneormoresynthetic 

batch.  

20 Theinvitroactivityofthecompoundsofthepresentinventioncanbedemonstratedinthefollowingassays.  

Thepharmacologicalactionofthecompoundsoftheinventioncanbedemonstratedinthefollowing 

assays: 

. themedianvaluerepresentsthemiddlenumberofthegroupofvalueswhenrankedinascending



WO2022/122914 PCT/EP2021/084987 

-78

B-i. Effect on a recombinant 2uanvlate cyclase reporter cell line 

Thecellularactivityofthecompoundsaccordingtotheinventionwasdeterminedusingarecombinant 

guanylatecyclasereportercelllineasdescribedinF.WunderetaLAnal.Biochem.339,104-112(2005).  

RepresentativeMECvalues(MEC minimumeffectiveconcentration)andEC5Ovalues(halfmaximal 

5 effectiveconcentration)forthecompoundsoftheinventionareshowninthetablebelow(insomecases 

asmeanvaluesfromindividual 9 

determinations).  

Table 9 

Example MEC[nM] BC50[nM] 

1 6.5 40 

2 2.2 11.0
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B-2. Vasorelaxant effect in vitro 

Rabbitswerekilledindeepanaesthesiaandexsanguinated.Theaortawasremovedfreedfromadhering 

tissueanddividedintoringsofwidth1.5mmwhichwereplacedindividuallyunderprestressinto5ml 

organbathswithcarbogen-spargedKrebs-Henseleitsolutionat37 0 Chavingthefollowingcomposition 

(eachinmM):sodiumchloride:119;potassiumchloride:4.8calciumchloridedihydrate:1, magnesium 
0 sulfateheptahydrate:1.4,potassiumdihydrogenphosphate:12sodiumbicarbonate:25~glucose:10.To 

generateacontractionphenylephrinewasaddedtothebathcumulativelyinincreasingconcentration.After 

severalcontrolcyclesthesubstancetobestudiedwasaddedinincreasingdosageeachtimeineveryfurther 

runandthemagnitudeofthecontractionwascomparedwiththemagnitudeofthecontractionattainedin 

10 thelastprecedingrun.Thiswasusedtocalculatetheconcentrationneededtoreducethemagnitudeofthe 

controlvalueby500o(1C 5 0 value).Thestandardadministrationvolumewas5gl;theDMSOcontentinthe 

bathsolutioncorrespondsto0.10o.  

B-3. Blood pressure measurement on anaesthetized rats 

MaleWistarratshavingabodyweightof300-350gwereanaesthetizedwiththiopental(100mg/kgi.p.).  

15 Aftertracheotomyacatheterwasintroducedintothefemoralarterytomeasurethebloodpressure.The 

substancestobetestedwereadministeredassolutionseitherorallybymeansofagavageorintravenously 

viathefemoralvein(Staschetal.Br.I.Pharmacol.200Th135:344-355).  

B-4. Radiotelemetry measurement ofblood pressure in conscious, spontaneously hypertensive rats 

AcommerciallyavailabletelemetrysystemfromDATASCIENCES1NTERNAT[ONALDSIUSAwas 

Thesystemconsistsof3maincomponents: 

implantabletransmifters(Physiotel®telemetrytransmitter) 

receivers(Physiotel®receiver)whichwerelinkedviaamultiplexer(DSJDataExchangeMatrix2.0)toa 

dataacquisitioncomputer.  

25 Thetelemetrysystemmakesitpossibletocontinuouslyrecordbloodpressureheartrateandbodymotion 

ofconsciousanimalsintheirusualhabitat.  

Animalmaterial 

Thestudieswereconductedonadultfemalespontaneouslyhypertensiverats(SHROkamoto)withabody 

weightof>200g.SHIR/NCrlfromtheOkamotoKyotoSchoolofMedicine,1963,wereacrossofmale 

20 employedforthebloodpressuremeasurementonconsciousratsdescribedbelow.
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WistarKyotoratshavinggreatlyelevatedbloodpressureandfemaleratshavingslightlyelevatedblood 

pressureandwerehandedoveratF13totheU.S.NationalInstitutesofHealth.  

Aftertransmitterimplantationtheexperimentalanimalswerehousedsinglyintype3Makroloncages.They 

hadfreeaccesstostandardfeedandwater.  

5 Theday/nightrhythmintheexperimentallaboratorywaschangedbytheroomlightingat6:00amandat 

7:00pm.  

Transmitterimplantation 

TheHDS10telemetrytransmittersusedweresurgicallyimplantedunderasepticconditionsinthe 

experimentalanimalsatleast14daysbeforethefirstexperimentaluse.Theanimalsinstrumentedinthis 

10 waycanbeusedrepeatedlyafterthewoundhashealedandtheimplanthassettled.  

Fortheimplantationthefastedanimalswereanesthetizedwithisoflurane(Rimadylanalgesia)andshaved 

anddisinfectedoveralargeareaoftheirabdomens.Aftertheabdominalcavityhadbeenopenedalongthe 

lineaalbatheliquid-filledmeasuringcatheterofthesystemwasinsertedintothedescendingaortainthe 

cranialdirectionabovethebifurcationandfixedwithtissueglue(VetBonDTM3M).Thetransmitter 

15 housingwasfixedintraperitoneallytotheabdominalwallmuscleandthewoundwasclosedlayerbylayer.  

Anantibiotic(Ursocyclin10~oproinj., Serumwerks.c.)wasadministeredpostoperativelyforprophylaxis 

ofinfection.  

Unlessstatedotherwisethesubstancestobestudiedwereadministeredorallybygavagetoagroupof 

20 animalsineachcase(n=6).Inaccordancewithanadministrationvolumeof2m1/kgofbodyweightthe 

testsubstancesweredissolvedinsuitablesolventmixturesorsuspendedin0.50otylose.  

Asolvent-treatedgroupofanimalswasusedascontrol.  

Experimentalprocedure 

Thetelemetrymeasunngunitpresentwasconfiguredfor24animals.Eachexperimentwasrecordedunder 

25 anexpenmentnumber(Vyearmonthday).  

Eachoftheinstrumentedratslivinginthesystemwasassignedaseparatereceivingantenna(RPC-1 

ReceiverDSI).  

Substancesandsolutions
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Theimplantedtransmitterscanbeactivatedexternallybymeansofanincorporatedmagneticswitch.They 

wereswitchedtotransmissionintherun-uptotheexperiment.Thesignalsemittedcanbedetectedonline 

byadataacquisitionsystem(PhysioTelHDDSJ)andprocessedaccordingly.Thedatawerestoredineach 
9 

caseinafilecreatedforthispurposeandbeanngtheexperimentnumber.  

5 Inthestandardprocedurethefollowingweremeasuredfor10-secondperiodsineachcase: 

systolicbloodpressure(SBP) 

diastolicbloodpressure(DBP) 

meanartenalpressure(MAP) 

heartrate(HR) 

to activity(TEMP).  

Theacquisitionofmeasurementswasrepeatedundercomputercontrolat5-minuteintervals.Thesource 

dataobtainedasabsolutevalueswerecorrectedinthediagramwiththecurrentlymeasuredbarometric 

pressure(AmbientPressureReferenceMonitorAPR-i)andstoredasindividualdata.Furthertechnical 

detailsweregivenintheextensivedocumentationfromthemanufacturercompany(DSI).  

15 Unlessindicatedotherwisethetestsubstanceswereadministeredat9:00amonthedayoftheexperiment.  

Followingtheadministrationtheparametersdescribedaboveweremeasuredover24hours.  

Evaluation 

(PonemaliV6.x).Theblankvaluewasassumedheretobethetime2hoursbeforeadministrationandso 

20 theselecteddatasetencompassestheperiodfrom7:00amonthedayoftheexperimentto9:00amonthe 

followingday.  

Thedataweresmoothedoverapredefinableperiodbydeterminationoftheaverage(30-minuteaverage) 

andtransferredasanexcelfiletoastoragemediumThemeasuredvaluespresortedandcompressedinthis 

wayweretransferredtoExceltemplatesandtabulated.Foreachdayoftheexperimentthedataobtained 

25 werestoredinadedicatedfilebearingthenumberoftheexperiment.Resultsandtestprotocolswerestored 

infilesinpaperformsortedbynumbers.  

Literature: 

KlausWitteKaiHuJohannaSwiatekClaudiaMtissigGeorgErilandBjdmLemmer:Experimentalheart 

failureinrats:effectsoncardiovascularcircadianrhythmsandonmyocardialf3-adrenergicsignaling.  

30 CardiovascRes47(2):203-4052000;KozoOkamoto:Spontaneoushypertensioninrats.mtRevExp 

Aftertheendoftheexperimenttheacquiredindividualdataweresortedusingtheanalysissoftware
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Pathol7:227-270,1969MaartenvandenBuuse:CircadianRhythmsofBloodPressureHeartRateand 

LocomotorActivityinSpontaneouslyHypertensiveRatsasMeasuredWithRadio-Telemetiy.Physiology 

&Behavior55(4):783-787,1994.  

B-5. Determination ofpharmacokinetic parameters following intravenous and oral administration 

5 Thepharmacokineticparametersofthecompoundsaccordingtotheinventionweredeterminedinmale 

Wistarratsandand/orinfemalebeaglesand/orincynomolgusmonkeysand/orinmaleCD-imice.  

Intravenousadministrationinthecaseofmiceandratswascarriedoutbymeansofaspecies-specific 

plasma/DMSOformulationandinthecaseofdogsandmonkeysbymeansofawater/PEG400/ethanol 

formulation.Inallspeciesoraladministrationofthedissolvedsubstancewasperformedviagavagebased 

10 onawater/PEG400/ethanolformulation.  

Aninternalstandard(whichmayalsobeachemicallyunrelatedsubstance)wasaddedtothesamplesofthe 

compoundsoftheinventioncalibrationsamplesandqualifiersandtherefollowsproteinprecipitationby 

meansofacetonitrileinexcess.AdditionofabuffersolutionmatchedtotheLCconditionsandsubsequent 

vortexingwasfollowedbycentriftigationat1000g.ThesupernatantwasanalysedbyLC-MS/MSusing 

15 C18reversed-phasecolumnsandvariablemobilephasemixtures.Thesubstanceswerequantifiedviathe 

peakheightsorareasfromextractedionchromatogramsofspecificselectedionmonitoringexperiments.  

Theplasmaconcentration/timeplotsdeterminedwereusedtocalculatethepharmacokineticparameterssuch 

asAUCCmaxtin(terminalhalf-life),F(bioavailability),MRT(meanresidencetime)andCL(clearance), 

bymeansofavalidatedpharmacokineticcalculationprogram.  

distributionofthesubstanceinordertobeabletoadjustthepharmacokineticparameterscorrespondingly.  

ForthispurposeadefinedamountofsubstancewasincubatedinK3EDTAwholebloodofthespeciesin 
9 

questioninarockingrollermixerfor20mm.Aftercentrifugationat1000gtheplasmaconcentrationwas 

measured(bymeansofLC-MS/MS;seeabove)anddeterminedbycalculatingtheratiooftheCb1ood/Cp1as~ 

25 value.  

Table3showsdataofrepresentativecompoundsofthepresentinventionfollowingintravenous 

administrationinrats: 

30 

20 Sincethesubstancequantificationwasperformedinplasmaitwasnecessarytodeterminetheblood/plasma
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Table 3: 

Example AUCIIOrIII CLpiasma tti2  MRT 

[kgh/L] [LI/kg] [li] [li] 

2 5.48 0.18 4.10 5.83 

174 0.77 1.30 2.33 2.78 

(W02012/ 

058132) 

Table4showsdataofrepresentativecompoundsofihepresentinventionfollowingoraladministrationin 

rats.  

5 Table 4: 

Example AUCIIOrIII MRT F 

[kgh/L] [li] [li] [0] 

2 4.50 4.96 8.51 82.1 

174 0.63 3.60 8.41 81.8 

(W02012/ 

058132) 

Table5showsdataofrepresentativecompoundsofthepresentinventionfollowingintravenous 

administrationindogs: 

Example AUCIIOrIII CLpiasma tti2  MRT 

[kgh/L] [LI/kg] [li] [h] 

2 37.4 0.03 7.86 10.3 

174 5.00 0.20 10.8 7.23 

(W02012/ 

058132) 

to 

Table 5:
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Table6showsdataofrepresentativecompoundsofthepresentinventionfollowingoraladministration 

(p.o.)indogs: 

Table 6: 

Example AUCIIOrIII MRT F 

[kgh/L] [h] [h] [0] 

2 31.7 9.28 13.7 84.8 

174 2.08 7.05 6.10 41.6 

(W02012/ 

058132) 

5 Thecompoundsaccordingtothepresentinventionshowsuperiorpharmacokinetic(PK)propertiesin 

comparisontocompoundsdisclosedinthepnorart(WO2012/058132)(seeexpenmentalparttables3to 

6).Forinstanceexample2ofthepresentinventionshowsalowerplasmaclearance(CLpiasma)(upto10 

times)andthereforeamuchhigherexposureincomparisontothepriorartcompounddisclosedasexample 

174inWO2012/058132inratsaswellasindogs.Example2showsalsoalonghalf-lifeandmeanresidence 

to time(MRI)inalltestedspeciesafterp.o.(peroral)application.Duetothesignificantlylowerplasma 

clearanceofexample2andtheresultingveryhighexposure(AUCIIO~,exposureareaundercurvenormated) 

witgoodbioavailabilityafterp.o.applicationinalltestedspeciesweseeaclearsuperiorityof 

pharmacokinetic(PK)propertiesversusexample174dislosedinWO2012/058132.  

15 Todeterminethemetabolicprofileoftheinventivecompoundstheywereincubatedwitrecombinant 

humancytochromeP450(CYP)enzymeslivermicrosomesorprimaryfreshhepatocytesfromvarious 

animalspecies(e.g.ratsdogs),andalsoofhumanorigininordertoobtainandtocompareinformation 

aboutaverysubstantiallycompletehepaticphaseIandphaseIImetabolismandaboutteenzymesinvolved 

intemetabolism.  

20 Thecompoundsofteinventionwereincubatedwitaconcentrationofabout0.1-10~M.Tothisendstock 

solutionsoftecompoundsoftheinventionhavingaconcentrationof0.01- 1mMinacetonitrilewere 

preparedandtenpipettedwita1:100dilutionintoteincubationmixture.Thelivermicrosomesand 

recombinantenzymeswereincubatedat37 0 Cin50mMpotassiumphosphatebufferpH7.4withandwitout 

NADPH-generatingsystemconsistingof1mMNADP~10mMglucose-6-phosphateand1unitglucose-6

25 phosphatedehydrogenase.PrimaryhepatocyteswereincubatedinsuspensioninWilliamsBmedium 

likewiseat37 0 C.Afteranincubationtimeof0-4htheincubationmixtureswerestoppedwitacetonitrile 

B-6. Metabolic study
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(finalconcentrationabout300o)andtheproteinwascentrifugedoffatabout15000xg.Thesamplesthus 

stoppedwereeitheranalyzeddirectlyorstoredat-20 0 Cuntilanalysis.  

Theanalysiswascarriedoutbyhigh-performanceliquidchromatographywithultravioletandmass 

spectrometlydetection(HPLC-UV-MS/MS).Tothisendthesupematantsoftheincubationsampleswere 

5 chromatographedwithsuitableC18reversed-phasecolumnsandvariablemobilephasemixturesof 

acetonitrileand10mMaqueousammoniumfoimatesolutionor0.050oformicacid.TheU'!chromatograms 

inconjunctionwithmassspectrometrydataservedforidentificationstructuralelucidationandquantitative 

estimationofthemetabolitesandforquantitativemetabolicreductionofthecompoundoftheinventionin 

theincubationmixtures.  

10 B-7. Caco-2 permeability test 

ThepermeabilityofatestsubstancewasdeterminedwiththeaidoftheCaco-2celllineanestablishedin 

vitromodelforpermeabilitypredictionatthegastrointestinalbarrier(ArturssonP.andKarlssonI.(1991).  

Correlationbetweenoraldrugabsorptioninhumansandapparentdrugpermeabilitycoefficientsinhuman 

intestinalepithelial(Caco-2)cells.Biochem.Biophys.175(3),880-885).TheCaco-2cells(ACCNo.169, 

15 DSMZDeutscheSammlungvonMikroorganismenundZellkulturenBraunschweigGermany)weresown 

in24-wellplateshavinganinsertandcultivatedfor14to16days.Forthepermeabilitystudiesthetest 

substancewasdissolvedinDMSOanddilutedtothefinaltestconcentrationwithtransportbuffer(Hanks 

BufferedSaltSolutionGibco/Jnvitrogenwith19.9mMglucoseand9.8mMHEPES).Inordertodetermine 

theapicaltobasolateralpermeability(PappA-B)ofthetestsubstancethesolutioncomprisingthetest 

20 substancewasappliedtotheapicalsideoftheCaco-2cellmonolayerandtransportbuffertothebasolateral 

comprisingthetestsubstancewasappliedtothebasolateralsideoftheCaco-2cellmonolayerandtransport 

buffertotheapicalside.Atthestartoftheexperimentsamplesweretakenfromtherespectivedonor 

compartmentinordertoensurethemassbalance.Afteranincubationtimeoftwohoursat37 0 Csamples 

25 weretakenfromthetwocompartments.ThesampleswereanalyzedbymeansofLC-MS/MSandthe 

apparentpermeabilitycoefficients(Papp)werecalculated.Foreachcellmonolayerthepermeabilityof 

LuciferYellowwasdeterminedtoensurecelllayerintegrity.Ineachtestrunthepermeabilityofatenolol 

(markerforlowpermeability)andsulfasalazine(markerforactiveexcretion)wasalsodeterminedasquality 

control.  

30 B-8. Sot bUlly eter i do of s bst ces i b ffer p 6.5 

2- 4mgofthetestcompoundweredissolvedinDM50toreachaconcentrationof5Og/L(solutionA,515 

gg/l).To10glofthissolution960glPBSbufferpH6.5wereadded;themixturewasshakenfor24hatrt 

side.Inordertodeterminethebasolateraltoapicalpermeability(PappB-A)ofthetestsubstancethesolution



WO2022/122914 PCT/EP2021/084987 

-86
ina96wellplate.Analiquotwascentrifugedat42000rpmfor30 0 

mm.Thesupematantwasdilutedwith 

ACN/water(8:2)1:10and1:1000resp.ThisdilutedsampleswereanalyzedbyLC-MSMS.  

U 10N4 ofsolutionAweredilutedwith823N 4 DMSO(finalconcentration:600gg/ml),which 

wasfurtherdilutedwithACN/water8:2byafactorof100(solutionB).  

5 ThecalibrationcurvewasobtainedfromsolutionBbyfurtherdilutingwithACN/water8:2withtarget 

concentrationsof1.2-12- 60- 600ng/mlandinjectingthesefoursolutionsforMSmeasurement.  

MSmethod 0 

optimization.  

SolutionBwasutilizedforMSmethodoptimization.  

PBS-Puffer:6.18gsodiumchlorideand3.96gsodiumdihydrogenphosphateweredissolvediniLaqua 

10 dist.,thepHwasadjustedto6.5withiNsodiumhydroxide.  

LC-MSMSoptimization: 

Thefollowingconfigurationswereusedforoptimization 

ABSciexTRIPLEQUAD4500,Agilent1260Infinity(01312B),degasser(04225A),columnoven 

(G1316CorG1316A),CTCAnalyticsPALinjectionsystemHTS-xtorHTC-xt.  

EluentA:0.5mlformicacid(500~ LwaterEluentB:05mlfo~icacid(500~ /Lacetonitrile 

0.00 200 70 

0.08 200 70 

0.09 25 70 

20 0.60 25 70 

0.65 200 70 

1.10 200 70 

Autosampler: withoutautoinjectaheadsetting 

column: stainlesssteelcapillary 

25 oventemperature:22 0 C 

flowrate. flowgradient 

time[mm] flow[gl/min] 0
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injectedvolume: 2gi 

WaterQuattroMicroMSAgilent1100(01312A),degasser(01322A),columnoven(01316A),CTC 

Analytics PAL injection system HTS, eluents as above 

time[mm] flow[~d/min] 

5 0.00 250 70 

1.50 250 70 

Autosampler: withautoinjectaheadsetting 

column: stainlesssteelcapillary 

oventemperature:22 0 C 

10 flowrate. flowgradient 

injectedvolume: 5~d 

MSmethod. Flow Injection Analysis (FIA) for optimization (,,MS-OPTF); 

IonizationmodeABSciex-MS:ESI-pos/negWaters-MS:ESI-pos 

HPLCmethodforMSMSquantification: 

15 EluentABasabove 

ABSciex-MS 

time[min] 0 0 A 

0 90 10 

0.5 5 95 

20 0.84 5 95 

0.85 90 10 

1.22 90 10 

Autosampler: withoutautoinjectaheadsetting 

column: WatersOASISHLB,2,1x20mm25g 

25 columntemperature: 300C 

flowrate. 2.5ml 

injectedvolume: 

0
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Splitter(beforeMS) 1:20 

Waters-MS 

time[min] 0 0 A 

0 90 10 

5 0.5 5 95 

0.84 5 95 

0.85 90 10 

1.5 90 10 

Autosampler: withautoinjectaheadselling 

to column: WatersOASISHLB,2,1x20mm25g 

columntemperature: 300C 

flow 9 2.5ml 

injectedvolume: Spi 

Splitter(beforeMS) 1:20 

15 9 MultipleReactionMonitoring(MRM) 

ForeachsolventanEppendorfplasticvialwaschargedwith0.5- 1mgofthetestcompound(exactweight), 

2-3glasspearls(diameter3mm)and1.0mloftherespectivesolvent.ThevialwasclosedandshakenatRT 

for24h(1400rpm;ThermomixerEppendorf).Thereafter230gleachofthesolution/suspensionwas 

20 transferredintooneormorecentrifugevials(BeckmanCoulter)andwerecentrifugedat42000rpmfor30 

mm(BeckmanCoulterOptimaL90).Atleast100glofthesupematantwerewithdrawnandfurtherdiluted 

witDM50intwodilutionstrength:1:5and1:50(thelatterobtainedfromthe1:5dilutionstepby 

subsequentDM50addition).Thisliquidhandlingwasdoneeithermanuallyorwitthehelpofapipetting 

robot(LissyZinsserAnalytic).  

25 ForHPLCquantificationcalibrationsolutionsoftetestcompoundinDM50wereprepared.Startingfrom 

aninitialconcentrationof600~g/mltreecalibrationsolutionswereprepared:100~g/ml,20~g/mland 

2.5gg/ml(manuallyorviaLissy).  

B-9. Determination of solubility from solid
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BothcalibrationsolutionsandthesupematantwereanalyzedbyHPLC/UV-detectionatanappropriatewave 

length.Thesolubilitywasdeterminedusingthelinearcalibrationcurve.  

HPLCsystems: 

Hewleft Packard I Agilent HPLC systems, 01311A+01316A+01315B as well as 

5 01312A+01316A+01315A 

injectorsystem:CTC-AnalytikHTCPAL 

orwithaAgilentUPLCSystem(07117C,07116B,07167Band07120) 

oventemperature:30 0 Cdetection:210and/or254nm, injectedvolume:20g1 

eluentA:0.10 ThAinwatereluentB:0100TFAinacetonitrile 

10 column:ZORBAXExtend-C18,3.0x50mm3.5gm 

Gradient: 

time[mm] A[Oo] B[0] Flowrate:[ml/min] 

0.0 98 2 1.5 

0.2 98 2 1.5 

15 3.3 10 90 1.5 

4.1 98 2 2.5 

4.7 98 2 2.5 

5.0 98 2 1.5 

20 

25 

4.0 10 90 1.5
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C. Working examples pharmaceutical compositions 

Thecompoundsofilicinventioncanbeconvertedtopharmaceuticalpreparationsasfollows: 

Tablet: 

Composition: 

5 100mgofthecompoundaccordingtotheinvention,50mgoflactose(monohydrate),50mgofeomstarch 

(native),10mgofpolyvinylpyrrolidone(PVP25)(fromBASFLudwigshafenGermany)and2mgof 

magnesiumstearate.  

Tabletweight212mg. Diameter8mmradiusofcurvature12mm.  

U 

10 Themixtureofcompoundoftheinventionlactoseandstarchisgranulatedwitha500solution(w/w)ofthe 

PvPinwater.Thegranulesaredriedandthenmixedwiththemagnesiumstearatefor5minutes.This 

mixtureiscompressedusingaconventionaltabletingpress(seeaboveforformatofthetablet).Theguide 

valueusedforthepressingisapressingforceof15kN.  

Suspension for oral administration: 

15 Comnosition: 

1000mgofthecompoundoftheinvention1000mgofethanol(960o),400mgofRhodigel®(xanthangum 

fromFMCPennsylvaniaUSA)and99gofwater.  

U 

20 TheRhodigelissuspendedinethanol;thecompoundoftheinventionisaddedtothesuspension.Thewater 

isaddedwhilestirring.Themixtureisstirredforabout6huntiltheswellingoftheRhodigeliscomplete.  

Solution for oral administration: 

Composition: 

500mgofthecompoundoftheinvention,2.5gofpolysorbateand97gofpolyethyleneglycol400.20gof 

25 oralsolutioncorrespondtoasingledoseof100mgofthecompoundoftheinvention.  

U 

Thecompoundoftheinventionissuspendedinthemixtureofpolyethyleneglycolandpolysorbatewith 

stirring.Thestirringprocessiscontinueduntilthecompoundaccordingtotheinventionhascompletely 

dissolved.  

30 i.v. solution: 

10mloforalsuspensioncorrespondtoasingledoseof100mgofthecompoundoftheinvention.
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Thecompoundaccordingtotheinventionisdissolvedinaconcentrationbelowthesaturationsolubilityina 

physiologicallytoleratedsolvent(e.g.isotonicsaline,50oglucosesolutionandlor300oPEG400solution).  

Thesolutionissterilizedbyfiltrationandusedtofillsterileandpyrogen-freeinjectioncontainers.
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Claims 

1. Compoundofificformula(I) 

4 R 
F 

xl F 

N 

N 0 
15 

R 

inwhich 

5 K' representshydrogenorhalogen 

K2  representshydrogenorhalogen 

K3  representschioroortrifluoromethyl, 

K4  representshydrogenorCL-C4-alkyl 

Ri representsCL-C6-alkyl 

10 representsnitrogenorcarbon 

x2  representsnitrogenorcarbon 

2. CompoundaccordingtoClaim1,characterizedinthat 

K' representshydrogenfluonne 

15 K2  representshydrogenfluonne 

K3  representschloroortrifluoromethyl 

K4  representshydrogenormethyl 

Ri representsisobutyl 

xl representsnitrogenorcarbon 

20 x2  representsnitrogenorcarbon 

oroneofthesaltsthereofsolvatesthereoforsolvatesofthesaltsthereof 

oroneofthesaltsthereofsolvatesthereoforsolvatesofthesaltsthereof
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3. CompoundaccordingtoClaim1or2,oftheformula 

CI 

I-N 
N F 

I
F 

N 

N 0 

CH3 

OH3 

oroneofihesaltsthereofsolvatesthereoforsolvatesofthcsaltsthereof 

4, Aprocessforpreparingacompoundoftheformula(I)oroneofthesaltsthereofsolvatesthereof 

5 orsolvatesofthesaltsthereofaccordingtooneofClaims1to3,characterizedinthat 

inafirststep[B]thecompoundsoftheformula(IV) 

R3  x2HCI 

F yr 

N 
H (IV), 

inwhichK',K2 ,K3 , KandXiandX2aredefinedasabove, 

arereactedwithcompoundsoftheformula(III) 

inwhich 5a 

KrepresentsCi-C3-alkylpreferablyisopropyl, 

inthepresenceofareducingagentasuitablesolventandabasetoprovidecompoundsofthe 

formula(II) 

N
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F 

F 

NT
N 

N 0 

15R (II) 

inwhichK',K 2 , B?,K4 , K5 andXtandX2 aredefinedasabove 

and 

inasecondstep[A] 

5 compoundsofformula(II)arereactedwithabasetoprovidecompoundsoftheformula(I), 

N 

I

N F 

F NT
N 

N 

inwhichK',K 2 , K3 ,K4 , K5andXandX 2 aredefinedasabove 

optionallycompoundsofformula(I)aretransferredinathirdstep[A]* 

intothecorrespondingsaltsofformula(Ia) 

R1  xHCI 

F 

Yr 
N 

N 0 

to 15R (Ia) 

inthepresenceofasuitableacidinasuitablesolvent.  

15R (I)
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5. AcompoundaccordingtoanyofClaims1to3foruscinIlictrcatmcntand/orprophylaxisof 

diseases.  

6. AcompoundaccordingtoanyofClaims1to3foruseinthetreatmentand/orprophylaxisofheart 

failure(HFrEFHFmrEFandHFpEF),hypertension(HTN),chronicanddiabetickidneydisease 

5 (CKDDKD),pulmonaryhypertension(PH),systemicsclerosis(SSc),sicklecelldisease(SCD), 

neurodegenerativediseasesanddementiasanddiabeticfootulcer(DFU).  

7. UseofacompoundaccordingtoanyofClaims1to3forproducingamedicamentforuseinthe 

treatmentand/orprophylaxisofdiseases.  

8. UseofacompoundaccordingtoanyofClaims1to3forproducingamedicamentforuseinthe 

to treatmentand/orprophylaxisofheartfailure(HFrEFHFmrEFandHFpEF),hypertension(HTN), 

chronicanddiabetickidneydisease(CKDDKD),pulmonaryhypertension(PH),systemicsclerosis 

(SSc),sicklecelldisease(SCD),neurodegenerativediseasesanddementiasanddiabeticfootulcer 

(DFU).  

9. MedicamentcomprisingacompoundaccordingtoanyofClaims1to3incombinationwithan 

15 inertnontoxicpharmaceuticallysuitableexcipient.  

10. MedicamentaccordingtoClaim9foruseinthetreatmentand/orprophylaxisofheartfailure 

(HFrEFHFmrEFandHFpEF),hypertension(HTN),chronicanddiabetickidneydisease(CKD, 

DKD),pulmonaryhypertension(PH),systemicsclerosis(SSc),sicklecelldisease(SCD), 

20 11. Methodforthetreatmentand/orprophylaxisofheartfailure(HFrEFHFmrEFandHFpEF), 

hypertension(HTN),chronicanddiabetickidneydisease(CKDDKD),pulmonaryhypertension 

(PH),systemicsclerosis(SSc),sicklecelldisease(SCD),anddiabeticfootulcer(DFU)inhumans 

andanimalsbyadministrationofatherapeuticallyeffectiveamountofatleastonecompound 

accordingtoanyofClaims1to3, ofamedicamentaccordingtoClaim9or10orofamedicament 

25 obtainedaccordingtoClaim7or8.  

neurodegenerativediseasesesanddementiasanddiabeticfootulcer(DFU).
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