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COMBINATIONCOMPRISINGABEMACICLIBAND6-(2,4-DICHLOROPHENYL)-5-E4-E(3S)

I-(3-FLUOROPROPYL)PYRROLIDIN-3-YLJOXYPHENYL]-8,9-DIHYDRO-7H

BENZOE7JANNULENE-2-CARBOXYLICACID 

5 Hereinareprovidedacombinationofabemaciclibandof6-(2,4-dichIorophenyI)-5-~4

E(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H-benzoc7jannulene-2
carboxylicacid apharmaceuticalcompositioncontainingsuchcombinationandthe 

U 

therapeuticusesofsuchcombinationandpharmaceuticalcompositioninparticularforthe 
treatmentofcancer.  

10 

Theestrogenreceptora(ESRI)isexpressedinthemajorityofbreasttumorsenabling 

themtorespondtothemitogenicactionsofestrogens.  

6-(2,4-dichlorophenyl)-5-[4-E(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9

dihydro-7H-benzoc7jannulene-2-carboxylicacidhereafterdesignatedascompound(1)",isa 

15 selectiveestrogenreceptordegrader(SERD)whichhascompleteestrogenreceptor 

antagonistpropertiesandacceleratestheproteasomaldegradationoftheestrogenreceptor.  

ThiscompoundisdisclosedinthepatentapplicationPCT1EP20171053282,publishedasWO 

201711 U 

N 

0 F 

CI 

0 Compound(1) 

20 

AbemaciclibalsoknownasN-{5-E(4-ethylpiperazin-I-yl)methyljpyridin-2-yl}-5-fluoro-4

~4-fluoro-2-methyl-I-(propan-2-yl)-IH-benzimidazol-6-yl]pyrimidin-2-amine, is a kinase 

inhibitormorespecificallyaninhibitorofCDK4and6(alsocalleda"CDK4/6"inhibitor).Ithas 

thefollowingformula: 

V 

N N 
N 

N3C 

25 Hf 

\7
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AbemaciclibismarketedwithVERNEZIO~asoneofitstradenames.Itisindicatedas 

monotherapyforthetreatmentofadultpatientswithhormonereceptor(HR)-positivehuman 

epidermalgrowthfactorreceptor2(HER2)-negativeadvancedormetastaticbreastcancer 

withdiseaseprogressionfollowingendocrinetherapyandpriorchemotherapyinthemetastatic 

5 setting.Itisalsoindicatedincombinationwiththeendocrinetherapyfulvestrantforthe 

treatmentofwomenwithHR-positiveHER2-negativeadvancedormetastaticbreastcancer 

withdiseaseprogressionfollowingendocrinetherapy.  

Thereisalwaysaneedtofindnewantitumoraltreatments.NowU isshownhereinthat 

10 acombinationofcompound(1)withabemaciclibiswelltolerateddemonstratessignificant 

anti-tumorefficacyandinducestumorstasiswithasynergisticeffectcomparedtoeachofthe 

activeingredientalone.  

Hereinisprovidedacombinationcomprisingcompound(1)andabemaciclib.  

15 

Inthecombinationprovidedhereincompound(1)mayexistnotonlyintheformofa 

zwitterion(i.e.agloballyneutralmoleculehavinganacidgroupandabasicgroup),butalsoin 

theformofadditionsaltswithacidsorbases.Suchadditionsaltsmaybeusedintheabove 

combination.Hencehereinisprovidedacombinationcomprisingcompound(1),ora 

20 pharmaceuticallyacceptablesaltthereofandabemaciclib.  

saltthereofwithabemaciclibshowstherapeuticsynergy.Acombinationdemonstrates 

therapeuticsynergyifitstherapeuticeffectissuperiorcomparedtothecumulativeeffectof 

25 eitheractiveagentofthecombinationalone.  

Inanotherembodimentcompound(1),orapharmaceuticallyacceptablesaltthereot 

andabemaciclibareadministeredbytheoralroute.  

30 Providedhereinisalsoacombinationofcompound(1),orapharmaceutically 

acceptablesaltthereofandabemaciclibforitsuseasamedicament.  

Providedhereinisalsoapharmaceuticalcompositioncomprisingcompound(1),ora 

pharmaceuticallyacceptablesaltthereof andabemaciclibaswellasatleastone 

35 pharmaceuticallyacceptableexcipient.  

Inanembodimentthecombinationofcompound(1),orapharmaceuticallyacceptable
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Theexcipientsareselectedfromthecustomaryexcipientswhichareknowntoaperson 

skilledintheart.Moreparticularlytheexcipientsareselectedfromthoseusefulfororal 

administrationinwhateverform(liquidsolutiondispersionorsuspensiontabletscapsulesor 

thelike).  

5 

Inanotherembodimentcompound(1),orapharmaceuticallyacceptablesaltthereot 

andabemaciclibmaybeadministeredsimultaneouslyseparatelyorspacedoutoveraperiod 

oftime (sequential administration). Therefore, the combination and pharmaceutical 

compositionprovidedhereinarenotexclusivelylimitedtotheoneswhichareobtainedby 

10 physicalassociationoftheconstituentsinasingleunitdosagebutalsotothosewhichallow 

aseparateadministrationwhichcanbesimultaneousorsequential(alsocalled"spacedout" 

orspreadout")overaperiodoftime.  

Hereinisalsoprovidedapharmaceuticalkitwhichcomprises: 

15 (i) a first pharmaceutical composition comprising compound (1), or a 

pharmaceuticallyacceptablesaltthereofandatleastonepharmaceutically 

acceptableexcipient 

(ii) asecondpharmaceuticalcompositioncomprisingabemaciclibandatleastone 

pharmaceuticallyacceptableexcipient; 

20 whereinthefirstpharmaceuticalcompositionandthesecondpharmaceutical 

compositionareinseparatecompartmentsandareintendedtobeindependentlyadministered, 

eachadministrationwithregardstotheotheronebeingsimultaneousorspacedout 

25 Inthecombinationspharmaceuticalcompositionsandpharmaceuticalkitdescribed 

abovethecompound(1)orpharmaceuticallyacceptablesaltthereofandabemaciclibare 

advantageouslypresentateffectivedosesadaptedconsideringthetreatedpathologyandthe 

conditionofthepatienttowhichthe combination, pharmaceuticalcompositionor 

pharmaceuticalkitisadministered.Inparticularforabemaciclibtherecommendedstarting 

30 doseforadultpatientsis200mgtwicedailyinmonotherapyand150mgtwicedailyas 

combinationtherapywithfulvestranttakenorallywithorwithoutfood.  

Hereinisalsoprovidedacombinationcomprisingcompound(1),orapharmaceutically 

acceptablesaltthereofandabemaciclibaswellasapharmaceuticalcompositionandkitas 

describedaboveforuseinthetreatmentofcancer.  

35 Hereinisalsoprovidedcompound(1)orapharmaceuticallyacceptablesaltthereoffor 

useinthetreatmentofcancerbyco-administrationwithabemaciclib.  

(sequential)overtime.
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Hereinisalsoprovidedabemaciclibforuseinthetreatmentofcancerbyco

administrationwithcompound(1)orapharmaceuticallyacceptablesaltthereof 

Co-administrationisunderstoodhereinasanadministrationoftheactiveingredientsto 

apatientinneedthereofwhichisseparatedsimultaneousorspacedout(sequential)over 

5 timeinrespectofeachoftheactiveingredient.  

Insomeembodimentscompound(1)orapharmaceuticallyacceptablesaltthereofand 

abemaciclibareadministeredinatherapeuticallyeffectiveamount.A"therapeuticallyeffective 

amount"meanstheamountofanactiveingredientorcombinationofactiveingredientsthat, 

10 whenadministeredtoapatientfortreatingadiseaseissufficienttoaffectsuchtreatmentfor 

thedisease.The"therapeuticallyeffectiveamount"willvarydependingonthediseaseandits 

severityandtheageweightetcofthemammal(forexampleahumanpatient)tobetreated.  

Insomeembodimentscompound(1)orapharmaceuticallyacceptablesaltthereofand 

15 abemaciclibareadministeredinanamounttoshowtherapeuticsynergy.  

Inanotherembodimentthecancerisahormonedependentcancer.  

Inanotherembodimentthecancerisanestrogenreceptordependentcancer, 

particularlythecancerisanestrogenreceptora-dependentcancer.  

20 Inanotherembodimentthecancerisresistanttoanti-hormonaltreatment.  

Inanotherembodimentthecancerisacancerwithwildtypeestrogenreceptors.  

Inanotherembodimentthecancerisacancerwithderegulatedfunctionofestrogen 

receptorssuchasmutationamplificationorsplicevariant.  

25 Inanotherembodimentthecancerisacancerwithmutatedestrogenreceptors.  

Inanotherembodimentthecancerisanestrogen-sensitivecancer.  

Inanotherembodimentthecancerisbreastcancermoreparticularlyanestrogen 

receptorpositivebreastcancer(morespecificallyanERapositivebreastcancer),ora 

metastasisthereofsuchasacerebralmetastasis.  

30 

Hereinisalsoprovidedamethodoftreatingthepathologicalconditionsindicated 

aboveparticularlybreastcancercomprisingadministeringtoapatientinneedthereofa 

therapeuticallyeffectiveamountofcompound(1),orapharmaceuticallyacceptablesalt 

thereofandatherapeuticallyeffectiveamountofabemaciclib.  

35 

receptorsrelatedtobutnotlimitedtoatleastoneepigeneticandgeneticalterationofestrogen



wo2022/106711 5 PCr/EP2021/082583 

Hereinisalsoprovidedamethodoftreatingthepathologicalconditionsindicated 

aboveparticularlybreastcancercomprisingadministeringtoapatientinneedthereofa 

pharmaceuticalcompositionorapharmaceuticalkitasdescribedabove.  

5 Hereinisalsoprovidedamethodoftreatingthepathologicalconditionsindicated 

aboveparticularlybreastcancercomprisingadministeringtoapatientinneedthereofa 

combinationasdescribedabove.  

Hereinisalsoprovidedamethodoftreatingthepathologicalconditionsindicated 

10 aboveparticularlybreastcancercomprisingco-administeringtoapatientinneedthereof 

compound(1)orapharmaceuticallyacceptablesaltthereofandabemaciclib.Insaidmethod, 

compound(1)orapharmaceuticallyacceptablesaltthereofisadministeredwithabemaciclib 

eithersimultaneouslyorspacedoutovertime.  

15 Hereinisalsoprovidedamethodoftreatingthepathologicalconditionsindicated 

aboveparticularlybreastcancercomprisingco-administeringtoapatientinneedthereof 

abemaciclibandcompound(1)orapharmaceuticallyacceptablesaltthereof.Insaidmethod, 

abemaciclibisadministeredwithcompound(1),orapharmaceuticallyacceptablesaltthereof, 

eithersimultaneouslyorspacedoutovertime.  

20 

Hereinisalsoprovidedamethodoftreatingcancercomprisingadministeringtoa 

patientinneedthereofatherapeuticallyeffectiveamountofcompound6-(2,4-dichlorophenyl)

carboxylicacid orapharmaceuticallyacceptablesaltthereofincombinationwitha 

25 therapeuticallyeffectiveamountofabemaciclib.  

Hereinisalsoprovidedamethodoftreatingcancerinapatientwhoisontherapywith 

compound 6-(2,4-dichlorophenyl)-5-~4-~(3S)-I-(3-fluoropropyl)pyrroldin-3-yljoxyphenylj-8,9

dihydro-7H-benzo~7Jannulene-2-carboxylicacidorapharmaceuticallyacceptablesaltthereof, 

30 comprisingadministeringtosaidpatientaneffectiveamountofabemaciclib.  

Hereinisalsoprovidedamethodoftreatingcancerinapatientonstabletreatmentwith 

compound 6-(2,4-dichlorophenyl)-5-~4-~(3S)-I-(3-fluoropropyl)pyrroldin-3-yljoxyphenylj-8,9

dihydro-7H-benzo~7Jannulene-2-carboxylicacidorapharmaceuticallyacceptablesaltthereof, 

35 comprisingadministeringtosaidpatientatherapeuticallyeffectiveamountofabemaciclib.  

5-E4-E(3S)-I-(3-fluoropropyl)pyrrolidin-3-yl]oxyphenylj-8,9-dihydro-7H-benzo[7jannulene-2-
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Hereinisalsoprovidedamethodoftreatingcancercomprisingadministeringtoa 

patientinneedthereofatherapeuticallyeffectiveamountofabemaciclibwhereinsaidpatient 

is also on therapy with compound 6-(2,4-dichlorophenyl)-5-~4-~(3S)-1-(3

fluoropropyl)pyrrolidin-3-yl]oxyphenylj-8,9-dihydro-7H-benzo[7jannulene-2-carboxylicacidor 

5 apharmaceuticallyacceptablesaltthereof 

Inanembodimentofthemethodsdescribedabovethepatientisahumanpatient.  

Hereinisalsoprovidedacombinationcomprisingcompound(1),orapharmaceutically 

10 acceptablesaltthereofandabemaciclibforthemanufactureofamedicamentusefulintreating 

thepathologicalconditionsindicatedaboveparticularlybreastcancer.  

Hereinisalsoprovidedtheuseofcompound(1),orapharmaceuticallyacceptablesalt 

thereofinthemanufactureofamedicamentusefulintreatingthepathologicalconditions 

15 indicatedaboveparticularlybreastcancerbyco-administrationwithabemaciclib.  

Hereinisalsoprovidedtheuseofabemaciclibinthemanufactureofamedicament 

usefulintreatingthepathologicalconditionsindicatedaboveparticularlybreastcancerbyco

administrationwithcompound(1)orapharmaceuticallyacceptablesaltthereof 

20 

Hereinisalsoprovidedanarticleofmanufactureapackagingoranadministration 

apackagingmaterial; 

- theabovedefinedcombinationpharmaceuticalcompositionorpharmaceuticalkit 

25 and 

alabelorpackageinsertcontainedwithinsaidpackagingmaterialindicatingthat 

saidcombinationpharmaceuticalcompositionorpharmaceuticalkitisadministeredtoa 

patientforthetreatmentofcancer.  

30 Theexamplesbelowshowthepharmacologicalresultsobtainedwithcompound(1), 

abemaciclibandtheircombinationagainstabreastcancercelllinexenograftinmice.  

Evaluation ofthe efficacy of 6-(2,4-dichlorophenvl)-5-[4-[(3S)-1-(3

fIuoro~ro~vI) pvrrolidin-3-vlloxvrhenvll-8,9-dihvdro-7H-benzo[7lannulene-2

35 carboxylic acid combined with abemaciclib against a subcutaneous breast 

cancer cell line xenograft in female nude mice 

unitcomprising.
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Inthepresentstudytheanti-tumorefficacyof6-(2,4-dichIorophenyI)-5-~4-~(3S)-I-(3

fluoropropyl)pyrrolidin-3-yI]oxyphenylj-8,9-dihydro-7H-benzo~7JannuIene-2-carboxyIic acid 

("compound(1)"),combinedwithabemaciclibwasinvestigatedafter22daystreatment 

againstasubcutaneousMCF7-Y537Shumanbreastcancercelllinexenograftinfemalenude 

5 mice.  

Thetreatedgroupsincludedcompound(1)at20mg/kgaloneabemaciclibat70mg/kg 

aloneandthecombinationofcompound(1)andabemaciclibatthesamedoseandregime.  

Compound(1)wasorallydosedtwiceaday(BID)andabemaciclibwasorallydosed 

onceaday(QD)for22days.Anti-tumorefficacywasevaluatedbytumorvolume 

10 measurement.  

1:Experimental procedure 

1-1:Animals1 cell line, compounds 

15 FemaleBALB/cnudemicewereobtainedfromShanghaiSino-BritishSIPPR/BK 

LaboratoryAnimalCo.,LTD(ShanghaiCHINA).Animalswereallowedtoacclimateforatleast 

fourdaysbeforethestudyenrollment.Micewere6to8weeksoldandweighedbetween18 

and24gramsatthebeginningofthetreatments.Theseanimalswerehousedunderconditions 

outlinedintheguidelinesapprovedbytheInstitutionalAnimalCareandUseCommittee 

20 (IACUC)ofWuXiAppTecfollowingtheguidanceoftheAssociationforAssessmentand 

AccreditationofLaboratoryAnimalCare(AAALAC).  

ParentalMCF7cellswereobtainedfromtheAmericanTypeCultureCollection(ATCC® 

thatwasgeneratedbySanofiBiologyDiscoveryGroup.Y537Smutationwasintroducedin 

25 ESRIconstruct(GenBankNM000125.3)bysitedirectedmutagenesis(ToyW.etaINCancer 

Discovery,2017,7,277-287).TheconstructwastransfectedinMCF7cellswhichwere 

selectedfortheirgrowthinabsenceofestradiol.MCF-Y537SisanESRImutationthatconfers 

estrogen-independentactivitytoERa(EstrogenReceptoralpha)andcontributestoendocrine 

resistantdisease(RobinsonD.R.etaLNatGenet.,2013,45(12),1446-1451).Thecellswere 

30 growninEagle'sMinimumEssentialMedium(EMEM)supplementedwith10%fetalbovine 

serum(FBS),humanInsulinin5%CO 2at370 C.Thecellswereharvestedin0.25%Trypsin 

EDTAandwashedbyPhosphateBufferedSaline(PBS)andre-suspendedinPBSwith75% 

Matrigel.Thecells(20x106cells/permouse)weresubcutaneously(SC)implantedintothe 

rightflankoffemalenudemice.  

35 WhentheMCF7-Y5375tumorswereestablishedthetumorswerereservedastumor 

stocksforfragmentimplantation.Thetumorswereseriallypropagatedthroughfragmenttissue 

HTB-22T M ).MCF7-Y537S(ESRI)celllinewasMCF7cellsexpressingtheER.Y537Svariant
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transplantationsubcutaneously.Thefragmenttumortissuesweresubcutaneouslyimplanted 

intotherightflankoffemalenudemice.28micewereassignedinthisexperiment.  

Abemaciclib(Manufacturer:SanofFLotnumber:VAC.DLE2O.006.1)wasformulatedin 

5 40%SBE-~-CDinHOlO.INpH3.0.Compound(1)waspreparedin5%SolutolHSI5 

(purchasedfromSigma)atpH3.0.  

Dosevolumeforcompound(1)andabemaciclibfororaladministration:10mI/kgby 

oralgavage.  

Doses:compound(1)at20mg/kgandabemaciclibat70mg/kgintheabovevolume.  

10 

1-2:Study design, end points 

Theanimalsrequiredforexperiment(plusextra)werepooledandimplantedwith 

MCF7-Y5375tumorfragmenttissues.Onday0(20dayspostimplantation),themicewere 

pooledandrandomlydistributedtothetreatmentandcontrolgroups(7micepergroup),where 

15 mediantumorvolumesforeachgroupwas173mm Treatmentsofcompound(1)and 

abemaciclibwereinitiatedonday0.Compound(1)wasorallyadministeredat20mg/kgBID 

(8hoursapart)andabemaciclibwasorallyadministeredat70mg/kgQDfor22days.Animal 

bodyweightwasassesseddaily.  

Thedosagesareexpressedinmg/kgandbasedondailybodyweightperanimal.  

20 Vehicletreatedanimalswereusedascontrols.Micewerecheckeddailyandadverseclinical 

reactionsnoted.Individualmicewereweigheddailyuntiltheendoftheexperiment.Micewould 

acalipertwiceweeklyuntilfinalsacrifice.Whenatumorsizereachedapproximately2000mm 3 

orwhenthereareanimalhealthissues(40%areaofatumorulcerated),animalswouldbe 

25 euthanizedanddateofdeathrecorded. Solidtumorvolumeswereestimatedfromtwo

dimensionaltumormeasurementsandcalculatedaccordingtothefollowingequation: 

mm 
Tumorvolume( 3) length(mm)xwidth2 ( 2) 

2 

Toxicityendpoints: 

30 AdosageproducingeitherI5%bodyweightlossduring3consecutivedaysforan 

individualmouse,20%bodyweightlossduringIdayor10%ormoredrugrelateddeaths, 

wasconsideredanexcessivelytoxicdosageunlessundercertaincircumstancesbodyweight 

lossoranimaldeathcanbeconsiderednon-drugrelated.Examplesincludeanimalhandling 

issuessuchasmisgavagetumormodelrelatedissuessuchastumorinducedcachexia 

35 leadingtobodyweightlossthatcanbeobservedincontrolorvehicletreatedgroupsand 

beeuthanizedwhenmorbidorweightloss 20%wasobserved.Tumorsweremeasuredwith
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excessivetumorulceration.Micethathavenon-drugrelateddeathorsignificantbodyweight 

losswillnotbeconsideredtoxicandwillbeexcludedfromstatisticalanalysis.Animalbody 

weightincludedthetumorweight.  

5 Efficacyendpoints: 

Theprimaryefficacyendpointsincludetumorvolumechangesfrombaseline 

summarizedbytheratioofmediansoftumorvolumechangesfrombaselinebetweenthe 

treatedandcontrolgroups(AT/AC).Changesintumorvolumeforeachtreated(T)andcontrol 

(C)grouparecalculatedforeachanimaloneachdaybysubtractingthetumorvolumeonthe 

10 dayoffirsttreatment(stagingday)fromthetumorvolumeonthespecifiedobservationday.  

ThemedianATiscalculatedforthetreatedgroupandthemedianACiscalculatedforthe 

controlgroup.TheratioAT/ACiscalculatedandexpressedaspercentage: 

MediandeltaT 
ATIAC xlOO 

MediandeltaC 

AT/AC 40%isconsideredastherapeuticallyactiveAT/AC=0%isconsideredas 

15 tumorstasisandAT/AC<0%isconsideredastumorregression(veryactive).AT/AC>40% 

isconsideredastherapeuticallyinactive.  

Percenttumorregressionisdefinedas%(percentage)oftumorvolumedecreasein 

thetreatedgrouponaspecifiedobservationdaycomparedtoitsvolumewhenthestudywas 

initiated.Ataspecifictimepoint(t)andforeachanimaltheregressionpercentageiscalculated 

20 usingthefollowingformula: 

to volume 
0regression(att) volume 

volumeto 

Themedianpercentregressionforagrouponagivendayisthencalculatedbytaking 

themedianofindividualregressionvaluescalculatedforeachanimalinthegroup.Theday 

ofcalculationisdeterminedbythedaywhenAT/ACiscalculatedexceptedifmedianpercent 

25 regressionisnotrepresentativeoftheactivityofthegroup.Inthiscasethedayisdetermined 

bythefirstdaywhenthemedianpercentregressionismaximal.  

1-3:Statistical analysis 

Atwo-wayAnova-Typeanalysiswithfactorstreatmentandday(repeated)isperformed 

30 ontumorvolumechangesfrombaseline.ItisfollowedbycontrastanalyseswithBonferroni

HoImcorrectionformultiplicitytocomparealltreatedgroupstothecontrolgroupandto 

comparethecombinationversuseachsingleagentatthedoseinvolvedinthecombinationat 

eachdayfromday0to22.  

xlOO
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InthefiguresthemediansandMedianAbsoluteDeviation(MAD)ofeachgroupare 

representedforeachdayofmeasurement.  

InthetablesthemediansandNormalizedMAD(nMAD=I.4826*MAD)ofeachgroup 

arereportedforeachdayofmeasurement.  

5 Tumorvolumechangesfrombaselinearecalculatedforeachanimalandeachdayby 

subtractingthetumorvolumeonthedayoffirsttreatment(day0)fromthetumorvolumeon 

thespecifiedobservationday.  

AllstatisticalanalyseswereperformedusingSASversion9.2software.Aprobabilityof 

lessthan5%(p<O.05)wasconsideredassignificant.  

10 

2:Results 

Compound(1)at20mg/kgBIDabemaciclib70mg/kgQDandthecombinationof 

compound(1)andabemaciclibatthedosesandregimefor22dayswerewelltoleratedand 

nosignificantbodyweightlosswasobservedinthestudy.  

15 Compound(1)atadoseof20mg/kgBIDfor22dayshadnostatisticallysignificant 

anti-tumoreffectontumorgrowthwithAT/ACvalueof47%(p= 0.9411)onday22.  

Abemaciclibatadoseof70mg/kgQDfor22daysinducedstatisticallysignificantanti-tumor 

efficacywithAT/ACvalueof19%(p=0.0002)onday22.Whencompound(1)at20mg/kg 

combinedwithabemaciclib70mg/kgwiththesamedoseregimeasBIDforcompound(1)and 

20 QDforabemaciclibthecombinationtreatmentdemonstratedstatisticallysignificantanti-tumor 

efficacy(tumorstasis)withAT/ACvalueof-4%(p<0.0001)onday22.Thestatisticalanalysis 

(1)aloneorabemaciclibaloneonday22(p<0.0001).  

DetailedresultsareshowninTablesIto3belowaswellasinFigures1and2.  

25 Briefdescriptionofthedrawings: 

Figure1:Antitumoractivityofcompound(1)combinedwithabemaciclibagainst 

subcutaneoushumanbreastcancercelllineMCF7-Y537Sxenograftinnudemice:tumor 

volumeevolution.Thecurvesrepresentmedians+or- MAD(MedianAbsoluteDeviation)at 

eachdayforeachgroup; 

30 Figure2:Antitumoractivityofcompound(1)combinedwithabemaciclibagainst 

subcutaneoushumanbreastcancercelllineMCF7-Y537Sxenograftinnudemice:tumor 

volumechangesfrombaselineonday22.Pointsrepresentindividualtumorvolumechanges 

frombaselineonday22,barscorrespondtomedians.  

35 Fromthisexperimentweconcludethatcompound(1)at20mg/kgtwiceaday 

combinedwiththeCDK4/6inhibitorabemaciclibat70mg/kgonceadayinducedsignificant 

indicatedthecombinationeffectwassignificantlydifferentwhencomparedtoeithercompound
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anti-tumorefficacyinMCF7-Y537Shumanbreastcancercelllinexenograftmodelinnude 

micethatwassuperiortosingleagentsaloneandinducedtumorgrowthinhibitionandtumor 

stasis.
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Table2:Efficacyofcompound(1)combinedwithabemaciclibagainstsubcutaneous 

humanbreastcancercelllineMCF7-Y537Sxenograftmodelinnudemice.Comparisonof 

eachgrouptothecontrolgroupateachday.  
\ 

'~ Tumorvolumechangesfrombaselinemm 3 :Median(nMADrnandp~value# 
x:*.  

Treatment Global Day4 Day8 :'. Dayll \ Day15 Day18 Day22 
\ 

'~ Group 
'~ 

N 

87.0 1* x 430.0 713.0 738.0 1065.0 
- ~.. 237.0 V Control .~ 

'~ 

\ (25.20) ~¶. (105.26) ~. (75.61) ~t (272.80) ~ (382.51) ~ (717.58) 
\ 

\ 

n=7 n=7 n=7 \ n=7 n=7 n=7 
\ 

\ 
\ 

\ 
\ 

x 43.0 IL . 214.0 L 360.0 '~ 392.0 ~ 501.0 
\ 

\ Compound \ 

& 
& & 

& (1) ~ (51.89) I~ (45.96) . (69.68) ~ (220.91) ~ (100.82) ~ (131.95) 
& & 

& & 
& \ & 

& fl1 fl1 fl1 '~ flJ Il-I \ & & flf & fl~ & 
\ 

& \ & &. & 
& .~ 

& \ &. & &. & 
& .~ 

& &. &. & &. & 
& **: .~ 

& 

& &\ **: U.Q~J1Jt 0.4047 '~ 

& ~0.2279i~ 0.5181 ~: 0.2234 EEEflr~ I. & & &. & 

& & I.  
& .~ 1* 
& 

x 
& 9.0 940.0 x & & 

& K MueIIIdUIUIIu & .~ &. & 199.0 & & & 
& & 

& & \ & & 

(Umg/kg && (41.51) 7 (5041) (11416) & (91.92) \ (14974) ~ (160.12) & .~ 
& & &. '~ & & 

& & & 
& & & [11 & 

.. ~a &. El. \ fly & 
& & 

& & &. & & 
& & & 

& & &. & & 
& &. & 

& & \ & 

& 
& 

& :*.  

III Jill & & <0001 9 <.0001 K ~ ~! <.oooi 0.0002 .~ & & 
& \ 

& & & \ & & 
& & & \ & & 

& 
& .~ 

& 

& N xI:*.  

& Compound m &~ 13.0 ~ 37.0 ~m38.0 ~*-49.0 ~ -43.0 ~ -47.0 
& & & \ & & 

& .~ &.  (1) & & & 

& & & 

& & & (51.89) F(85.99) ~: (63.75) F(109.71) ~ (127.50) (118.61) 
& & 

& 20mg/kg+ &'~ & &. &. & \ & 

& & 

EE~. .. ~m \ flfl \. nfl 
& &. & El, & El, Il-I & Il-I & & 
& & &. \ & & 
\ Abemaciclib \ 
& & &\ & & 

.~ 
& Ill mg/kg & & & & & &'~ & Ill .~ & 
& ~ ~ W~W~\ ~ : ~ X\~~ 

& & ~I. x 

& & **: 

& & '%.UUU± IJ.UIJJ/ S.UUUj. <.0001 ~: <.0001 ~ <.0001 ~; <.0001 
I \ & & & 

& 
& 
& 

p-valuesobtainedwithacontrastanalysisversuscontrolateachdaywith Bonterroni-HoIm 
& 

Absolute ~ & '~ IvI,%~ IVI~~.#%~iIIL4II ~VI~LI~II & 
& & 

& Ill mn Urnimar & & Forther:r1rI1[1Ir1~IIr1r1compound (1)at mg/kg+MU~IIIdUIUIIU~ mg/kg, ~effect~ & 
& 
& 
& volumechangesfrombaselineissignificantcomparedtothecontrolgroupfromday4today22.  

& 
& 
&\ n=numberofanimals.  
& 
**:~& 

&. adjustmentformultiplicityafteratwo-wayAnova-Typeontumorvolumechangesfrombaseline.
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Table3:Efficacyofcompound(1)combinedwithabemaciclibagainstsubcutaneous 

humanbreastcancercelllineMCF7-Y537Sxenograftmodelinnudemice.Comparisonof 

compound(1)20mg/kgandabemaciclib70mg/kgassingleagentsversusthecombination 

ateachday.  

\ 

Tumorvolumechangesfrombaselinemm3. '~ 

~~QV 
xx 

Treatment Global Day4 Day8 *1* Dayll ).\ Dayl5 Dayl8 S Day22 
.~ Group \ 

\ 

x x~.  

'~. Compound(1)). .~i JJ2AJ . m *1* JO.U 49.O S.\ -43.0 ~. -47.0 
20mg/kg (51.89) (85.99) (63.75) (109.71) (127.50) (118.61) 

+ n=7 ~n=7 .n=7 .n=7 n=7 n=7 
\ Abemaciclib \ & 

10mg/kg \ &.  '~\ 
>. ~;:x x --=a*aaa-a*-a-*= **: MLJOIII~LdLdILJ I40.0 ~..83.0 *119.0 ~,.150.0 ~199.0 '~ ItflflFYflflEflhEfl *1* 

10mg/kg \ 
\ & \ & & & .n=7 .n=7 & & & \n=7 \n=7 

& \ & & & .~ & & & 
& & ~. xx & u.uLrfl ~L.LJLJLJLI U2~4/1 **: 1* & & 1.0.0045 ~..0.0003 ~.0.0001 ~<.0001 & & & \ & & & \ & & & & ). x*1****:214.0 x & S ~ Compound(1) .360.0 \392.0 \501~0 & &.. & & & 20mg/kg \(51.89) (45.96) (69.68) (220.91) (100.82) & & 
&& \(131.95) & &.. & & & & fl/ :fl/ fl/ fl/ & & & \fly \fly & & & & & & & .~&.. & & & & & & x x x C111liii II~I~J ~I1Iliii tillliii ':~IlI1111 S. & fl*fll~ '~ & &.. &. & & & \ & & & \ N& NN& N& N N & N NN 
NN N N & N N N& N N &I'JI N& N N & & N N N IIIIIIII~4II,~II IVIt~~1L~'- *uuvuiu~' IIIVII~LJ N N N& N N N& 
N tIItu1 t11t compound(1) mg/kg mg/kg significantlygreaterirtr~ rEI. ~ -Ill mamma r~r 01 OriOrriOflIC'ilri ~II IC' & N LIE ttI m MI mt N mhE~ %bJI '~flJIIIIJIIILI4LI'tJII aLfliiia~Ji~JiiL/ I~m, ltd & N N & & NN N Nthantheeffectofabemaciclibat70mg/kgaloneonday4today22.  N& N& N N N& N N & N& N& IflO rnfl flT ~rig~rri~.jr'ir'iiri & 1111* tam IJUIIIL)IIIdlIUII ran effect namflInnTIar~ compound~, LU ai IIIUII'~j significantly N & ,h,~ LII~ 'SI 'm4~ mg/kg III~I~II~ ltd ~w~.aw amN& FlAil UIIUUI compound(1) mg/kg uay uay & N~mi~~mi ¼/I LAL ~'E~EE~ I N N N & N NN N & & NN N Nn=numberofanimals. N N N N N N& & & 

N N
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CLAIMS 

I. A combination comprising 6-(2,4-dichIorophenyI)-5-~4-~(3S)-1-(3

fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H-benzo~7JannuIene-2-carboxyIicacidor 

apharmaceuticallyacceptablesaltthereofandabemaciclib.  

2.ThecombinationaccordingtoclaimIshowingtherapeuticsynergy.  

3.ThecombinationaccordingtoclaimIorclaim2,foruseinthetreatmentofcancer.  

4.Thecombinationforuseaccordingtoclaim3,whereinthecancerisbreastcancer.  

5.ThecombinationaccordingtoanyofclaimsIto4,wherein6-(2,4-dichlorophenyl)

5-E4-E(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H-benzo~7Jannulene-2
carboxylicacid orapharmaceuticallyacceptablesaltthereofandabemaciclibare 

administeredsimultaneouslyorspacedoutoveraperiodoftime.  

6.Apharmaceuticalcompositioncomprising6-(2,4-dichlorophenyl)-5-~4-~(3S)-1-(3

fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H-benzo~7Jannulene-2-carboxylicacidor 

apharmaceuticallyacceptablesaltthereofandabemaciclibandatleastonepharmaceutically 

acceptableexcipient.  

7.Thepharmaceuticalcompositionaccordingtoclaim6,foruseinthetreatmentof 

8.Thepharmaceuticalcompositionforuseaccordingtoclaim7,whereinthecanceris 

breastcancer.  

9. Compound 6-(2,4-dichlorophenyl)-5-~4-~(3S)-I-(3-fluoropropyl)pyrrolidin-3

ylJoxyphenylJ-8,9-dihydro-7H-benzo~7Jannulene-2-carboxylicacid, ora pharmaceutically 

acceptablesaltthereofforuseinthetreatmentofcancerbyco-administrationwithabemaciclib.  

10.Thecompoundforuseinthetreatmentofcanceraccordingtoclaim8,whichis 

administeredseparatelysimultaneouslyorspacedoutovertimewithabemaciclib.  

II. Abemaciclibforuseinthetreatmentofcancerbyco-administrationwithcompound 

6-(2,4-dichlorophenyl)-5-~4-~(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H

benzo~7]annulene-2-carboxylicacid, orapharmaceuticallyacceptablesaltthereof.  

cancer.
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12.AbemaciclibforuseinthetreatmentofcanceraccordingtoclaimII, whichis 

administeredseparatelysimultaneouslyorspacedoutovertimewithcompound6-(2,4

dichlorophenyl)-5-[4-~(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H

benzo~7]annulene-2-carboxylicacidorapharmaceuticallyacceptablesaltthereof.  

I3.Amethodoftreatingcancercomprisingadministeringtoapatientinneedthereofa 

therapeutically effective amount of compound 6-(2,4-dichlorophenyl)-5-~4-~(3S)-I-(3

fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H-benzo~7Jannulene-2-carboxylicacidor 

apharmaceuticallyacceptablesaltthereofincombinationwithatherapeuticallyeffective 

amountofabemaciclib.  

14.Amethodoftreatingcancerinapatientwhoisontherapywithcompound6-(2,4

dichlorophenyl)-5-[4-~(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H

benzo~7]annulene-2-carboxylicacidorapharmaceuticallyacceptablesaltthereofcomprising 

administeringtosaidpatientaneffectiveamountofabemaciclib.  

15.Amethodoftreatingcancerinapatientonstabletreatmentwithcompound6-(2,4

dichlorophenyl)-5-[4-~(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenylj-8,9-dihydro-7H

benzo~7]annulene-2-carboxylicacidorapharmaceuticallyacceptablesaltthereofcomprising 

administeringtosaidpatientatherapeuticallyeffectiveamountofabemaciclib.  

therapeuticallyeffectiveamountofabemaciclibwhereinsaidpatientisalsoontherapywith 

compound 6-(2,4-dichlorophenyl)-5-[4-[(3S)-I-(3-fluoropropyl)pyrrolidin-3-yljoxyphenyl]-8,9

dihydro-7H-benzo~7]annulene-2-carboxylicacidorapharmaceuticallyacceptablesaltthereof.  

17.Apharmaceuticalkitcomprising: 

(i) afirstpharmaceuticalcompositioncomprising6-(2,4-dichlorophenyl)-5-[4-~(3S)-1

(3-fluoropropyl)pyrrolidin-3-yl]oxyphenylj-8,9-dihydro-7H-benzo[7jannulene-2

carboxylicacidorapharmaceuticallyacceptablesaltthereofandatleastone 

pharmaceuticallyacceptableexcipient 

(ii) asecondpharmaceuticalcompositioncomprisingabemaciclibandatleastone 

pharmaceuticallyacceptableexcipient 

whereinthefirstpharmaceuticalcompositionandthesecondpharmaceutical 

compositionareinseparatecompartmentsandareintendedtobeindependentlyadministered, 

eachadministrationwithregardstotheotheronebeingsimultaneousorspacedoutovertime.  

16.Amethodoftreatingcancercomprisingadministeringtoapatientinneedthereofa
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