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BETAADRENERGICAGONISTANDMETHODSOFUSINGTHESAME 

CROSSREFERENCETORELATEDAPPLICATIONS 

100011 ThisapplicationclaimsthebenefitofU.S.ProvisionalPatentApplicationNo.  

63/116,025filedonNovember19,2020whichishereinincorporatedbyreferenceinits 
S 

entirety.  
FIELD 

100021 Thepresentdisclosurerelatesgenerallytochemicalcompoundsandmore 

specificallytobetaadrenergicagonistsandusesinthetreatmentofdiseasesassociatedwithan 

adrenergicreceptor.  

BACKGROUNDINFORMATION 

100031 PCTApplicationPublicationNumberW02017197324discloses"[a]drenergic 
receptormodulatingcompoundsandmethods. . . oftreatingasubjectforadiseaseorcondition 

associatedwithanadrenergicreceptorincludingadministeringatherapeuticallyeffective 

amountofthesubjectcompound." 

100041 UnitedStatesPatentApplicationPublicationNumber20130096126discloses a 

methodforenhancinglearningormemoryofbothinamammalhavingimpairedlearningor 

memoryorbothfromaneuro-degenerativedisorderwhichentailsthestepofadministeringat 

leastonecompoundorasaltthereofwhichisaf31-adrenergicreceptoragonistpartialagonist 

mammal." 

100051 UnitedStatesPatentApplicationPublicationNumber20140235726discloses a 

methodofimprovingcognitioninapatientwithDownsyndromewhichentailsadministering 

oneormoref32adrenergicreceptoragoniststothepatientinanamountandwithafrequency 

effectivetoimprovecognitionofthepatientasmeasuredbycontextuallearningtests." 

100061 UnitedStatesPatentApplicationPublicationNumber20160184241discloses a 

methodofimprovingcognitioninapatientwithDownsyndromewhichentailsintranasally 

administeringoneormoref32-ADRagonistsorpharmaceutically-acceptablesaltsofeitheror 

bothtothepatientinanamountandwithafrequencyeffectivetoimprovecognitionofthe 

patientasmeasuredcontextuallearningtests." 

1 

orreceptorligandinanamounteffectivetoimprovethelearningormemoryorbothofsaid
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SUMMARY 

100071 Thepresentdisclosureisbasedatleastinpartontheidentificationofcompounds 

thatmodulateadrenergicreceptorandmethodsofusingthesametotreatdiseasesassociated 

withanadrenergicreceptor.DisclosedhereinisacompoundaccordingtoFormula(I)oran 

opticallypurestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrugthereof 

OHH 
N I K> N 

II ertj 

Bx- (R 1)m 

Formula(I) 

100081 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R1' representsC1 -6 alkyloptionallysubstitutedbyoneormorehaloOHorCN9 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6-membered 

ringwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhalo, 

CNOHandCusalkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted 

(C-0)-alkyl, unsubstituted or substituted -(C-0)-cycloalkyl, unsubstituted or 

substituted (C-0)-arylunsubstitutedorsubstituted-(C0)-heteroarylunsubstitutedor 

substitutedarylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstituted 

sulfonyl, unsubstituted or substituted amide unsubstituted or substituted urea, 

independentlyselectedfromthegroupconsistingofhydrogenunsubstitutedorsubstituted 

arylandunsubstitutedorsubstitutedheteroaryl;mrepresents0to13,asappropriate.  

[0009J InsomeembodimentseachR 2 isindependentlyhydrogenhalogenRA-CNOH,

N02,-SF5 ,-0,-OR'-NR' 2 ,-SO2 R' -C(O)R, -C(O)NR2-NR'C(O)R',-NR'CO 2 R'or

CO2R'9 eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphatic, 
S 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicnnghaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfureachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi

6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclic 

ringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8 

memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2 

2 

unsubstitutedorsubstitutedesterorCRBRC.IncertainembodimentseachRBandRCis
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heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur a5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticring 

having1-5heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror:twoR 

groupsonthesamecarbonornitrogenareoptionallytakentogetherwiththeirintervening 

atomstoformanoptionallysubstituted4-10memberedsaturatedorpartiallyunsaturated 

carbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothecarbonornitrogen 

fromwhichthetwoR'groupsareattachedindependentlyselectedfromnitrogenoxygenand 

sulfurnisanintegerselectedfrom0to4.  

100101 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.  

100111 FurtherdisclosedhereinisacompoundaccordingtoFormula(II)oranoptically 

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrugthereof 

OHH 
I 

N 
I 

R3~ I 
N (R1)m 

I 

R3b 

Formula(II) 

[0012J InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R1* representsCi- 6 alkyloptionallysubstitutedbyoneormorehaloanytwoR' 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloOHCNand 

Ci-6alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted(C-0)-alkyl, 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

unsubstituted or substituted (C-0)-heteroaryl, unsubstituted or substituted aryl, 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

100131 InsomeembodimentseachRisindependentlyhydrogenhalogenRA CN-N02, 

-SF5 ,-0, -OR'-Nil2,-SO 2 R' -C(0)R'-C(0)NR2 NRC(0)R', -Nil'CO2 R'or-CO2 R'~ 

eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphaticphenyl, 
3 

groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich
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a4-7memberedsaturatedorpartiallyunsaturatedheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfuranda5-6memberedheteroarylring 

having1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfureachR'is 

independentlyhydrogenoranoptionallysubstitutedgroupselectedfromC 1 -6 aliphaticphenyl, 

a3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclicringan8-10 

memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8membered 

saturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogen oxygen orsulfura5-6memberedmonocyclic 

heteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticringhaving1-5 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror:twoR'groupsonthe 

samecarbonornitrogenareoptionallytakentogetherwiththeirinterveningatomstoforman 

optionallysubstituted4-10memberedsaturatedorpartiallyunsaturatedcarbocyclicor 

heterocyclicringhaving1-3heteroatomsinadditiontothecarbonornitrogenfromwhichthe 

twoRgroupsareattachedindependentlyselectedfromnitrogenoxygenandsulfurnisan 

integerselectedfrom0to3R 3 ~ andR3 bareindependentlyhydrogenRA 0R'-C(O)R, 

C(O)NR2,or-CO 2 R',or:R3 ~ andR3 bareoptionallytakentogetherwiththeirintervening 

atomstoformanoptionallysubstituted4-10memberedsaturatedorpartiallyunsaturated 

carbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothenitrogenfromwhich 

R3 ~ andR3 bareattachedindependentlyselectedfromnitrogenoxygenandsulfur.  

[OO15J FurtherdisclosedhereinisacompoundaccordingtoFormula(III)oranoptically 

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrugthereof 

OHH 
I 

WA> N 
II x P (R1)m 

II 
(R2 )~0 Q 

z 
Formula(III) 

100161 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R'S representsC1 -6 alkyloptionallysubstitutedbyoneormorehalosanytwoR' 

4 

100141 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.
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groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloandCi- 6 alkyl 

optionallysubstitutedbyonemorehalo unsubstitutedorsubstituted (C-0)-alkyl, 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

unsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstitutedaryland 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

[0017J JnsomeembodimentsPisN,0,orCR3;QisN,0,orCR3;GisNR6or0 

and/orZisNR 5 ,0,SorCR4 R5 .InsomeembodimentsR 3 isselectedfromthegroup 

consistingofhydrogenhalogencyanonitrohydroxylunsubstitutedorsubstitutedamino 

unsubstitutedorsubstitutedalkylandunsubstitutedorsubstitutedalkoxy.Incertain 

embodimentseachR 4 andR5 isselectedfromthegroupconsistingofhydrogenhalogen, 

cyanonitrohydroxylunsubstitutedorsubstitutedaminounsubstitutedorsubstitutedalkyl, 

andunsubstitutedorsubstitutedalkoxy.  

100181 InsomeembodimentsR 6 isoneormoreselectedfromthegroupconsistingof 

Hunsubstitutedorsubstitutedalkylunsubstitutedorsubstitutedalkoxyunsubstituted 

orsubstitutedalkenylunsubstitutedorsubstitutedalkynylunsubstitutedorsubstituted 

[0019J InsomeembodimentseachR 2 isindependentlyhydrogenhalogenRA-CN,

N02,-SF5 ,~0m -OR' -NR'2 ,-SO2 R' -C(0)R'-C(0)NR2-NR'C(0)R',-NR'CO 2 R'or

C02 R'.eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCt-6aliphatic 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicringhaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfureachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfrom 

C1-6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocyclic 

carbocyclicringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclic 

~nga4-8memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving 

1-2heteroatomsindependentlyselectedfromnitrogenoxygenorsulfura5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfrom 

5 

cycloalkylunsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl.
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nitrogenoxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedor 

heteroaromaticringhaving1-5heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfuror:twoR'groupsonthesamecarbonornitrogenareoptionallytakentogetherwith 

theirinterveningatomstoformanoptionallysubstituted4-10memberedsaturatedor 

partiallyunsaturatedcarbocyclicorheterocyclicringhaving1-3heteroatomsinadditionto 

thecarbonornitrogenfromwhichthetwoRgroupsareattachedindependentlyselected 

fromnitrogenoxygenandsulfurnisanintegerselectedfrom0to3.  

100201 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.  

100211 FurtherdisclosedhereinisacompoundaccordingtoFormula(IV)oranoptically 

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodnigthereof 

OHH 
I N> N 

II 
N1  x (R1)m 

Formula(IV) 

100221 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R'S representsC 1 -6 alkyloptionallysubstitutedbyoneormorehaloanytwoR' 

groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloandCi-6alkyl 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

unsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstitutedaryland 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

[0023J InsomeembodimentsringC'isafusedringselectedfrombenzo,5-9membered 

monocyclicorbicyclicheteroarylcontaining1-4heteroatomsindependentlyselectedfrom 

nitrogenoxygenorsulfur anda5to7-memberedsaturatedorpartiallyunsaturated 

carbocyclylorheterocyclylhaving1-3heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfur 

6 

optionallysubstitutedbyonemorehalo unsubstitutedorsubstituted (C-0)-alkyl,
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InsomeembodimentseachR 2 isindependentlyhydrogenhalogenRA CN-N02,-SF5 ,-& 

-OR'-Nil2 -SO2 R' -C(O)R -C(O)NR' 2 -NR'C(O)R'-NR'CO 2 R'or-CO2 R'eachRA 

isindependentlyanoptionallysubstitutedgroupselectedfromCt-6aliphaticphenyla4-7 

memberedsaturatedorpartiallyunsaturatedheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfuranda5-6memberedheteroarylring 

having1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfureachR'is 

independentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi- 6 aliphaticphenyl, 

a3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclicringan8-10 

memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8membered 

saturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogen oxygen orsulfura5-6 memberedmonocyclic 

heteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticringhaving1-5 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror:twoR'groupsonthe 

samecarbonornitrogenareoptionallytakentogetherwiththeirinterveningatomstoforman 

optionallysubstituted4-10memberedsaturatedorpartiallyunsaturatedcarbocyclicor 

heterocyclicringhaving1-3heteroatomsinadditiontothecarbonornitrogenfromwhichthe 

twoRgroupsareattachedindependentlyselectedfromnitrogenoxygenandsulfurnisan 

integerselectedfrom0to3.  

100241 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.  

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodnigthereof 

OHH 
I 

N 
R 

(R1)m 

Formula(V) 

100261 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R'S representsC1 -6 alkyloptionallysubstitutedbyoneormorehaloanytwoR' 

groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloCNOHand 

C1 ..6 alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted(C-0)-alkyl, 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

7 

100251 FurtherdisclosedhereinisacompoundaccordingtoFormula(V)oranoptically
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unsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstitutedaryland 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

100271 InsomeembodimentsRisselectedfromthegroupconsistingof 

NN\ NN NN\ 

H2 N>~N H2N H2 NAu,-N H2N H2 NX 

CI 

CI 

N~NN N 
I 

H2N H2N CI F 

NC 

F I
I 

HN-~N 

F 

F 

N 
N 

I-
NI 

0 0 

0 0 
9 

8 

HW-N
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100281 Alsodisclosedhereinisacompoundselectedfromthegroupconsistingof 
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[0029J Alsodisclosedhereinisapharmaceuticalcompositionincludingacompoundas 

disclosedhereine.g.,acompoundwithastructureofFormula(I),Formula(II),Formula(III), 

pharmaceuticallyacceptableexcipient.  

100301 Insomeembodimentsacompoundasdisclosedhereinisanagonistpartialagonist 

orantagonistofanadrenergicreceptor.  

100311 Insomeembodimentsthecompoundisaf31-adrenergicreceptoragonistf32

adrenerticreceptoragonistornon-selectivef31/f32-adrenergicreceptoragonist.  

[0032J Insomeembodimentsthecompoundisaf31-adrenergicreceptoragonist.  

100331 Insomeembodimentsthecompoundisaf32-adrenergicreceptoragonist.  

100341 Insomeembodimentsthecompoundisacompoundisanon-selectivef31/f32

adrenergicagonist.  

100351 Furtherdisclosedisamethodoftreatingasubjectwithadiseasethemethod 

includingadministeringtothesubjectatherapeuticallyeffectiveamountofacompoundas 

14 

Formula(IV),Formula(V)ortheexemplarycompoundsdescribedherein anda
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disclosedhereine.g.,acompoundwithastructureofFormula(I),Formula(II),Formula(III), 

Formula(IV),Formula(V)ortheexemplarycompoundsdescribedherein.  

[0036J Insomeembodimentsthediseaseisadiseaseassociatedwithanadrenergic 

receptor.  

100371 Insomeembodiments thediseaseisaneurodegenerativedisease.Insome 

embodimentsthesubjectisahuman.  

100381 Insomeembodimentsthediseaseisselectedfrommyocardialinfarctionstroke, 

ischemiaAlzheimersdiseaseParkinsonsdiseaseGehrig'sdisease(AmyotrophicLateral 
S 

Sclerosis),HuntingtonsdiseaseMultipleSclerosisseniledementiasubcorticaldementia, 
arterioscleroticdementiaAID5-associateddementiaotherdementiascerebralvasculitis, 

9 9 

epilepsy, Tourettes syndrome Wilsons disease, Pick's disease, encephalitis, 
encephalomyelitis meningitisphondiseases cerebellarataxiascerebellardegeneration 

spinocerebellardegenerationsyndromes Friedrich'sataxiaataxiatelangiectasiaspinal 

dysmyotrophyprogressivesupranuclearpalsydystoniamusclespasticitytremorretinitis 

pigmentosa striatonigraldegenerationmitochondrialencephalomyopathiesandneuronal 

ceroidlipofuscinosis.Insomeembodimentsthecompoundisadministeredtothesubject 

through oral, enteral, topical, inhalation transmucosal, intravenous, intramuscular 

subcutaneousintranasal, epidural, intracerebral, intracerebroventricularepicutaneousextra

1ntradermal, intralesional, 
amnioticintra-arterialintra-articularintracardiacintracavernousS 
intraocular intraosseousinfusion intraperitoneal, intrathecal, intrauterineintravaginal, 

[0039J Insomeembodimentsthediseaseisaneurodegenerativediseasethatisoneormore 

selectedfromthegroupconsistingofMCJ(mildcognitiveimpairment),aMCJ(amnesticMCI), 

VascularDementiaMixedDementiaFTD(fronto-temporaldementiaPick'sdisease),RD 

(Huntington disease), Rett Syndrome, PSP (progressive supranuclear palsy), CBD 

(corticobasaldegeneration),SCA(spinocerebellarataxia),MSA(Multiplesystematrophy), 

SDS(Shy-Dragersyndrome),olivopontocerebellaratrophyTBI(traumaticbraininjury),CTE 

(chronictraumaticencephalopathy),strokeWKS(Wemicke-Korsakoffsyndromealcoholic 
dementia&thiaminedeficiency),normalpressurehydrocephalushypersomnia/narcolepsy, 

ASD(autisticspectrumdisorders),FXS(fragileXsyndrome),TSC(tuberoussclerosis 

complex),prion-relateddiseases(CJDetc.),depressivedisordersDLB(dementiawithLewy 

bodies),PD(Parkinsonsdisease),PDD(PDdementia),ADHD(attentiondeficithyperactivity 

disorder),Alzheimersdisease(AD),earlyADandDownSyndrome(DS).Insome 

15 

intravesicalintravitrealtransdermalperivascularbuccalvaginalsublingualorrectalroute.
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embodimentsthediseaseisaneurodegenerativediseasethatisoneormoreselectedfromthe 
e 

groupconsistingofMCIaMCJVascularDementiaMixedDementiaFTD(fronto-temporal 

dementiwPick'sdisease),HD(Huntingtondisease),RettSyndromePSP(progressive 

supranuclearpalsy),CBD(corticobasaldegeneration),SCA(spinocerebellarataxia),MSA 

(Multiplesystematrophy),SDS(Shy-Dragersyndrome),olivopontocerebellaratrophyTBJ 

(traumaticbraininjury),CTE(chronictraumaticencephalopathy),strokeWKS(Wemicke

Korsakoff syndrome alcoholic dementia & thiamine deficiency), normal pressure 

hydrocephalushypersomnia/narcolepsyASD(autisticspectrumdisorders),FXS(fragileX 

syndrome),TSC(tuberoussclerosiscomplex),prion-relateddiseases(CJDetc.),depressive 

disordersDLB(dementiawithLewybodies),PD(Parkinsonsdisease),PDD(PDdementia), 

andADHD(attentiondeficithyperactivitydisorder).Insomeembodimentsthesubjectdoes 

nothaveAlzheimersdisease(AD).InsomeembodimentsthesubjectdoesnothaveDown 

Syndrome.  

[0040J Insomeembodimentsofthemethodsdisclosedherein themethodsinclude 

administeringtothesubjectacompoundasdisclosedhereinandaperipherallyactingf3-blocker 

(PABRA).  

100411 Insomeembodimentsaperipherallyactingf3-blocker(PABRA)isadministeredto 

thesubjectpriortoadministrationofacompoundofthedisclosureinotherembodimentsa 

peripherallyactingp-blocker(PABRA)isadministeredtothesubjectconcurrentlywiththe 

administrationofacompoundofthedisclosure.  

moreperipherallyactingp-blockers(PABRA)areadministeredpriortoorconcurrentlywitha 

compoundofthedisclosureinordertoinhibitorprecludeagonismofperipheralf31and/orf32 

adrenergicreceptorsbyacompoundofthedisclosure.Invariousembodimentsitispreferred 

toblockperipheralf31and/orj32adrenergicreceptorsinaccordancewiththecompositionsand 

methodsofthepresentdisclosureinordertoprecludeoratleastminimizeanyadverse 

peripheralcardiacmetabolicormusculareffectsonhumansbeingtreated.  

100431 Insomeembodimentsofthemethodsprovidedhereinaf31agonista132agonistor 

anon-selectivef31I~2agonistisadministeredtothepatientinadditiontoacompoundas 

disclosedherein.  

DETAILEDDESCRIPTION 

100441 Inthefollowingdetaileddescriptionoftheembodimentsoftheinstantdisclosure, 

numerousspecificdetailsaresetforthinordertoprovideathoroughunderstandingofthe 

16 

100421 Insomeembodimentsofthecompositionsandmethodsprovidedhereinoneor
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disclosedembodiments. Howeveritwillbeobvioustooneskilledintheartthatthe 

embodimentsofthisdisclosuremaybepracticedwithoutthesespecificdetails. Another 

instanceswellknownmethodsprocedurescomponentsandcircuitshavenotbeendescribed 

indetailsoasnottounnecessarilyobscureaspectsoftheembodimentsoftheinstant 

disclosure.  

[0045J Thefollowingexplanationsoftermsandmethodsareprovidedtobetterdescribethe 

presentdisclosureandtoguidethoseofordinaryskillintheartinthepracticeofthepresent 

disclosure.Thesingularterms,,a,,, ,,an9, and"the"includepluralreferentsunlesscontext 

clearlyindicatesotherwise.Similarlytheword"or"isintendedtoinclude"and"unlessthe 

contextclearlyindicatesotherwise.Thetermcomprises"means"includes." Thus comprising 

AorB" means"S ABorAandB" withoutexcludingadditionalelements.Theterm 

"about"willbeunderstoodbypersonsofordinaryskillintheart.Whethertheterm"about"is 

usedexplicitlyornoteveryquantitygivenhereinreferstotheactualgivenvalueanditisalso 

meanttorefertotheapproximationtosuchgivenvaluethatwouldbereasonablyinferredbased 

ontheordinaryskillintheart.  

100461 Unlessindicatedotherwisethenomenclatureofsubstituentsthatarenotexplicitly 

definedhereinarearrivedatbynamingtheterminalportionofthefunctionalityfollowedby 

theadjacentfunctionalitytowardthepointofattachment.Apersonofordinaryskillintheart 

wouldrecognizethattheabovedefinitionsarenotintendedtoincludeimpermissible 

substitutionpatterns(e.g.,methylsubstitutedwithSdifferentgroupspentavalentcarbonand 

skillintheart.Allpublicationspatentapplicationspatentsandotherreferencesmentioned 

hereinareincorporatedbyreferenceintheirentirety.Incaseofconflictthepresent 

specificationincludingexplanationsoftermswillcontrol.Inadditionthematerialsmethods, 

andexamplesareillustrativeonlyandnotintendedtobelimiting.  

100471 Alkylgroupsrefertounivalentgroupsderivedfromalkanesbyremovalofa 

hydrogenatomfromanycarbonatomwhichincludestraightchainandbranchedchainwith 

from1to12carbonatomsandtypicallyfrom1toabout10carbonsorinsomeembodiments, 

from1toabout6carbonatomsorinotherembodimentshaving1,2,3or4carbonatoms.  

Examplesofstraightchainalkylgroupsincludebutarenotlimitedtomethylethyln-propyl, 

n-butyln-pentylandn-hexylgroups.Examplesofbranchedchainalkylgroupsincludebut 

arenotlimitedtoisopropylisobutylsec-butylandtert-butylgroups.Alkylgroupsmaybe 

substitutedorunsubstituted.Representativesubstitutedalkylgroupsmaybemono-substituted 

17 

thelike).Suchimpermissiblesubstitutionpatternsareeasilyrecognizedbyapersonofordinary
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orsubstitutedmorethanoncesuchasbutnotlimitedtomono-,di-,ortn-substituted.Such 

substituentscanincludebutarenotlimitedtoC2-C6-alkenylC2-C6-alkynylhaloIBrCl, 

F OH, COOR, sulfhydryl,(C1-C6-alkyl)S C1-C6-alkylsulfinylnitro, cyano, 

trifluoromethyl, NH2 ,-0,-5, N LIN, N OH OCH2F, OCHF2, OCF3, 

SCF3, 502 NH2,C1-C6-alkoxy, C(O)O (Ci-C6alkyl), 0 C(O) (Ci-C6 alkyl), 

C(O) NH2, C(O) N(H) Ct-C6alkyl, C(O) N(Ct-C6alkyl)2, OC(O) NH2, 

C(O) H C(O) (Ci-C6alkyl), C(S) (Ci-C6alkyl), NRT 0 RT 2 whereRI0 andR7 2 are 

eachindependentlyselectedfromHC1-C6-alkylC2-C6-alkenylC2-C6-alkynylandC(O) 

C1-C6-alkyl.Asusedhereinthetermalkylunlessotherwisestatedreferstobothcyclicand 

noncyclicgroups.  

[0048J Theterms cyclicalkyl"or cycloalkyl"refertounivalentgroupsderivedfrom 

cycloalkanesbyremovalofahydrogenatomfromaringcarbonatom.Cycloalkylgroupsare 

saturatedorpartiallysaturatednon-aromaticstructureswithasingleringormultiplerings 

includingisolatedfusedbridgedandspiroringsystemshaving3to14carbonatomsorin 

someembodimentsfrom3to12,or3to10,or3to8,or3,4,5,6or7carbonatoms.Cycloalkyl 

groupsmaybesubstitutedorunsubstituted.Cycloalkylgroupscanbesubstitutedwithgroups 

suchasthosesetoutaboveforalkyl.Representativesubstitutedcycloalkylgroupsmaybe 

mono-substitutedorsubstitutedmorethanoncesuchasbutnotlimitedtomono-,di-,or e 

substituted.Examplesofmonocycliccycloalkylgroupsincludebutarenotlimitedto 

cyclopropylcyclobutylcyclopentylandcyclohexylgroups.Examplesofmulti-cyclicring 

spiro[2.2]pentaneandthelike.(Cycloalkyl)oxyrefersto-0-cycloalkyl. (Cycloalkyl)thio 

refersto-5-cycloalkyl. Thistermalsoencompassesoxidizedformsofsulfursuchas-5(0)

cycloalkylor 5(0)2-cycloalkyl.  
-

100491 Alkenylgroupsrefertostraightandbranchedchainandcycloalkylgroupsasdefined 

abovewithoneormoredoublebondsbetweentwocarbonatoms.Alkenylgroupsmayhave2 

toabout12carbonatomsorinsomeembodimentfrom1toabout10carbonsorinother 

embodimentsfrom1toabout6carbonatomsor1,2,3or4carbonatomsinother 

embodiments.Alkenylgroupsmaybesubstitutedorunsubstituted.Alkenylgroupscanbe 

substitutedwithgroupssuchasthosesetoutaboveforalkyl.Representativesubstitutedalkenyl 

groupsmaybemono-substitutedorsubstitutedmorethanoncesuchasbutnotlimitedto, 
S mono-,di-,ortn-substituted.Examplesofalkenylgroupsincludebutarenotlimitedtovinyl, 

18 

systemsincludebutarenotlimitedtobicycle[4.4.O]decane, bicycle[2.2.1]heptane,
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allyl,-CHCH(CH 3 ),-CHC(CR3 )2 ,-C(CH3 )-CR2 ,cyclopentenylcyclohexenylbutadienyl, 

pentadienylandhexadienylamongothers.  

[OO5OJ Alkynylgroupsrefertostraightandbranchedchainandcycloalkylgroupsasdefined 

abovewithoneormoretriplebondsbetweentwocarbonatoms.Alkynylgroupsmayhave2 

toabout12carbonatomsorinsomeembodimentfrom1toabout10carbonsorinother 

embodimentsfrom1toabout6carbonatomsor1,2,3or4carbonatomsinother 

embodiments.Alkynylgroupsmaybesubstitutedorunsubstituted.Alkynylgroupscanbe 

substitutedwithgroupssuchasthosesetoutaboveforalkyl.Representativesubstitutedalkynyl 

groupsmaybemono-substitutedorsubstitutedmorethanoncesuchasbutnotlimitedto, 
e mono-,di-,ortn-substituted.Exemplaryalkynylgroupsincludebutarenotlimitedtoethynyl, 

propargyland-CC(CH 3 ),amongothers.  

100511 Arylgroupsarecyclicaromatichydrocarbonsthatincludesingleandmultiplering 

compoundsincludingmultipleringcompoundsthatcontainseparateand/orfusedarylgroups.  

Arylgroupsmaycontainfrom6toabout18ringcarbonsorinsomeembodimentsfrom6to 

14ringcarbonsoreven6to10ringcarbonsinotherembodiments.Arylgroupalsoincludes 

heteroarylgroupswhicharearomaticringcompoundscontaining5ormoreringmembers, 

oneormorenngcarbonatomsofwhicharereplacedwithheteroatomsuchasbutnotlimited 

toN,0,andS.Arylgroupsmaybesubstitutedorunsubstituted.Arylgroupscanbesubstituted 

withgroupssuchasthosesetoutaboveforalkyl.Representativesubstitutedarylgroupsmay 

bemono-substitutedorsubstitutedmorethanoncesuchasbutnotlimitedtomono-,di-,or 

naphthylanthrylandpyrenylgroups.Aryloxyrefersto-0-aryl.Arylthiorefersto-S-aryl, 

whereinarylisasdefinedherein.Thistermalsoencompassesoxidizedformsofsulfursuch 

as--S(O)-arylor-S(O)2-aryl.Heteroaryloxyrefersto-0-heteroaryl.Heteroarylthiorefersto

S-heteroaryl.Thistermalsoencompassesoxidizedformsofsulfursuchas-S(O)-heteroaryl, 

or-S(O)2-heteoaryl.  

[0052J Suitableheterocyclylgroupsincludecyclicgroupswithatomsofatleasttwo 

differentelementsasmembersofitsringsofwhichoneormoreisaheteroatomsuchasbut 

notlimitedtoN,0,orS.Heterocyclylgroupsmayinclude3toabout20ringmembersor3 

to18insomeembodimentsorabout3to15,3to12,3to10,or3to6ringmembers.Thering 

systemsinheterocyclylgroupsmaybeunsaturatedpartiallysaturatedand/orsaturated.  

Heterocyclylgroupsmaybesubstitutedorunsubstituted.Heterocyclylgroupscanbe 

substitutedwithgroupssuchasthosesetoutaboveforalkyl.Representativesubstituted 

19 

S Arylgroupsincludebutarenotlimitedtophenylbiphenylenyltriphenylenyl,
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heterocyclylgroupsmaybemono-substitutedorsubstitutedmorethanoncesuchasbutnot 

limitedtomono-,di-or e Exemplaryheterocyclylgroupsincludebutarenot 

limited to, pyrrolidinyl, tetrahydrofuryl, dihydrofuryl, tetrahydrothienyl, 

tetrahydrothiopyranyl, piperidyl, morpholinyl, thiomorpholinyl, thioxanyl, piperazinyl, 

azetidinyl, aziridinyl, imidazolidinyl, pyrazolidinyl, thiazolidinyltetrahydrothiophenyl, 

tetrahydrofuranyldioxolylfuranylthiophenylpyrrolylimidazolylpyrazolylpyrazolinyl, 

tnazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiazolinyl, oxetanyl, thietanyl, 

homopiperidyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6

tetrahydropyridyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxolanyl, dioxanyl, purinyl, 

quinolizinyl, cinnolinyl, phthalazinyl, pteridinyl, andbenzothiazolylgroups. Heterocyclyloxy 

refersto-0-heterocycyl.Heterocyclylthiorefersto-S-heterocycyl.Thistermalsoencompasses 

oxidizedformsofsulfursuchas-S(O)-heterocyclylor-S(O)2-heterocyclyl.  

100531 Polycyclicorpolycyclylgroupsrefertotwoormoreringsinwhichtwoormore 

carbonsarecommontothetwoadjoiningringswhereintheringsare"fusedrings"4 iftherings 

arejoinedbyonecommoncarbonatomthesearespiro"ringsystems.Ringsthatarejoined 

throughnon-adjacentatomsare"bridged"rings.Polycyclicgroupsmaybesubstitutedor 

unsubstituted.Polycyclicgroupscanbesubstitutedwithgroupssuchasthosesetoutabovefor 

alkyl.Representativepolycyclicgroupsmaybesubstitutedoneormoretimes.  

[0054J HalogengroupsincludeFClBrandPnitrogroupreferstoN02;cyanogroup 

refersto-CRisocyanogrouprefersto-NCepoxygroupsencompassstructuresinwhichan 

chainorringsystemwhichisessentiallyacyclicetherstructure.Anepoxideisacyclicether 

withathree-atomring.  

100551 Analkoxygroupisasubstitutedorunsubstitutedalkylgroupasdefinedabove, 

singularbondedtooxygen.Alkoxygroupsmaybesubstitutedorunsubstituted.Representative 

substitutedalkoxygroupsmaybesubstitutedoneormoretimes.Alkoxygroupscanbe 

substitutedwithgroupssuchasthosesetoutaboveforalkyl.Exemplaryalkoxygroupsinclude, 

butarenotlimitedtomethoxyethoxypropoxybutoxypentoxyhexoxyisopropoxysec

butoxytert-butoxycyclopropyloxycyclobutyloxycyclopentyloxyandcyclohexyloxy 

groups.  

100561 Thiolrefersto-SR.Thiocarbonylrefersto(5). Sulfonylrefersto-502-halogen,

502-alkyl,-502-substitutedalkyl,-502-cycloalkyl,-502-substitutedcycloalkyl,-502-aryl,

502-substitutedaryl,-502-heteroaryl,-502-substitutedheteroaryl,-502-heterocyclyland

20 

oxygenatomisdirectlyattachedtotwoadjacentornon-adjacentcarbonatomsofacarbon
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S02-substitutedheterocyclyl. Sulfonylaminorefersto~NRaSO2~a1ky1, qp~~a~02-substituted 

alkyl, 4&{D~ft~~02-cycloalkyl, ~NRaSO2-substituted cycioalkyl, ~NRaSO2~ary1, ~02

substitutedaryl, ~NRas02-heteroaryl, ~NRas02-substitutedheteroaryl, ~NRas02-heterocyclyl, 
>4J(aSO2substitutedheterocyclylwhereineachR~independentlyisselectedfromhydrogen, 

alkylsubstitutedalkylarylsubstitutedarylcycloalkylsubstitutedcycloalkylheteroaryl, 

substitutedheteroarylheterocyclylsubstitutedheterocyclyl..  

100571 Carboxylrefersto-COOHorsaltsthereofCarboxyesterrefersto-C(O)O-alkyl,

C(O)O-substitutedalkyl,-C(O)O-aryl,-C(O)O-substitutedaryl,-C(O)f3-cycloalkyl,-C(O)O

substituted cycloalkyl, -C(O)O-heteroaryl, -C(O)O-substituted heteroaryl, -C(O)O
a 

heterocyclyland-C(O)O-substitutedheterocyclyl.(Carboxyester)aminorefersto-NR

a a a C(O)O-alkyl,-NR-C(O)O-substitutedalkyl,-Nil-C(O)O-aryl,-Nil-C(O)O-substitutedaryl, 
a a a -C(O)f3-cycloalkyl, ~.~NRa~C(O)O~.substitutedcycloalkyl, -Nil-C(0)0-heteroaryl, --Nil

a C(O)O-substituted heteroaryl, ~NRa~C(O)O~heterocyclyl, and -Nil-C(0)0-substituted 

heterocyclylwhereinR~isasrecitedherein.(Carboxyester)oxyrefersto-0-C(0)0-alkyl,-0

C(0)0-substitutedalkyl,-0-C(0)0-aryl,-0-C(0)0-substitutedaryl,-0-C(0)0-cycloalkyl,

0-c(0)0-substitutedcycloalkyl, -0-C(0)0-heteroaryl, -0-C(0)0-substitutedheteroaryl, -0

C(0)0-heterocyclyland-0-C(0)0-substitutedheterocyclyl.Oxorefersto(0)0 

100581 Theterms amine"and"aminorefertoderivativesofammoniawhereinoneof 

morehydrogenatomshavebeenreplacedbyasubstituentwhichincludebutarenotlimitedto 

alkylalkenylarylandheterocyclylgroups.Insomeembodimentssubstitutedaminocan 

independentlyhydrogenaliphaticgroupsarylgroupsorheterocyclylgroups.  

100591 Aminocarbonylrefersto~C(0)N(Rb) 2 ,whereineachRbindependentlyisselected 

fromhydrogen alkylsubstitutedalkylarylsubstitutedarylcycloalkylsubstituted 

cycloalkylheteroarylsubstitutedheteroarylheterocyclylsubstitutedheterocyclyl.Alsoeach 

Rbmayoptionallybejoinedtogetherwiththenitrogenboundtheretotoformaheterocyclylor 

substituted heterocyclyl group, provided that both Rb are not both hydrogen.  

Aminocarbonylalkylrefersto~alkylC(0)N(Rb) 2 ,whereineachRbindependentlyisselected 

fromhydrogen alkylsubstitutedalkylarylsubstitutedarylcycloalkylsubstituted 

cycloalkylheteroarylsubstitutedheteroarylheterocyclylsubstitutedheterocyclyl.Alsoeach 

Rbmayoptionallybejoinedtogetherwiththenitrogenboundtheretotoformaheterocyclylor 

substituted heterocyclyl group, provided that both Rb are not both hydrogen.  
Rareasdefinedherein.  

Aminocarbonylaminorefesto4~tJ4J(aC(0)N(Rb) 2 whereinR~andeach b 
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include-NH-CO-R.Carbamategroupsrefersto 0(C0)NRiR 2 ,where andRiare
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a Aminodicarbonylaminorefersto~NRaC(O)C(O)N(Rb) 2 ,whereinRandeachRbareasdefined 

herein.Aminocarbonyloxyrefersto~O~C(O)N(Rb) 2 ,whereineachRbindependentlyisas 

definedherein.Aminosulfonylrefersto~SO 2 N(Rb)2 ,whereineachRbindependentlyisas 

definedherein.  

100601 Imino refers to -N-RC wherein RC may be selected from hydrogen, 

aminocarbonylalkyloxysubstitutedaminocarbonylalkyloxyaminocarbonylalkylaminoand 

substitutedaminocarbonylalkylamino.  

[0061J Pharmaceutically acceptable salts ofcompounds described herein include 

conventionalnontoxicsaltsorquatemaiyammoniumsaltsofacompounde.g.,fromnon-toxic 

organicorinorganicacids.Forexamplesuchconventionalnontoxicsaltsincludethosederived 

frominorganicacidssuchashydrochloride, S 

hydrobromicsulfuricsulfamicphosphoric, 
nitricandthelike;andthesaltspreparedfromorganicacidssuchasaceticpropionicsuccinic, 

glycolicsteariclacticmalictartariccitric ascorbicpalmiticmaleichydroxymaleic, 
S S 

phenylacetic, glutamic, benzoic salicyclic sulfanilic, 2- acetoxybenzoic, fumaric, 
S 

toluenesulfonicmethanesulfonicethanedisulfonicoxalicisothionicandthelike.Inother 

casesdescribedcompoundsmaycontainoneormoreacidicfunctionalgroupsandthusare 

capableofformingpharmaceuticallyacceptablesaltswithpharmaceuticallyacceptablebases.  

Thesesaltscanlikewisebepreparedinsituintheadministrationvehicleorthedosageform 

manufacturingprocessorbyseparatelyreactingthepurifiedcompoundinitsfreeacidform 

withasuitablebasesuchasthehydroxidecarbonateorbicarbonateofapharmaceutically 

secondaryortertiaryamine.Representativealkalioralkalineearthsaltsincludethelithium 

sodiumpotassiumcalciummagnesiumandaluminumsaltsandthelike.Representative 

organicaminesusefulfortheformationofbaseadditionsaltsincludeethylamine, 

diethylamineethylenediamineethanolaminediethanolaminepiperazineandthelike.  

[0062J "Prodrug referstoaderivativeofanactiveagentthatrequiresatransformation 

withinthebodytoreleasetheactiveagent.Incertainembodimentsthetransformationisan 

enzymatic transformation. Prodrugs are frequently, although not necessarily, 

pharmacologicallyinactiveorlessactiveorlessactiveuntilconvertedtotheactiveagent.  

"Promoiety"referstoaformofprotectinggroupthatwhenusedtomaskafunctionalgroup 

withinanactiveagentconvertstheactiveagentintoaprodrug.Insomecasesthepromoiety 

willbeattachedtothedrugviabond(s)thatarecleavedbyenzymaticornon-enzymaticmeans 

invivo.Anyconvenientprodrugformsofthesubjectcompoundscanbepreparede.g., 
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acceptablemetalcationwithammoniaorwithapharmaceuticallyacceptableorganicprimary,
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accordingtothestrategiesandmethodsdescribedbyRautioetal.("Prodnigs:designand 

clinicalapplications9~ NatureReviewsDrugDiscovery7,255-270(February2008)).  
'S 

[0063J Asusedhereintheterm'431agonist'isusedtomeanf31-adrenergicreceptoragonist 
orf31-ADRagonist. IncertainembodimentsthetermfEllagonistisunderstoodtoinclude 

S 

compoundsthatareprimarilyf31agonistsbutwhichmayalsoexhibitsomepenpheralagonism 
forotheradrenergicreceptorssuchasf32-adrenergicreceptors.Inthisapplicationtheterms 

1-adrenergicreceptoragonist", "f31-ADRagonist","j31ARagonist"and"131agonist"may 

beusedinterchangeably.Incertainembodimentsthetermf31-ADRagonistexpresslyincludes 

bothselectiveandpartialagonistsaswellasbiasedandnon-biasedagonists.Examplesof 

f31adrenergicagonistsincludeforexamplexamoterolnoradrenalinisoprenalinedopamine, 

pindololanddobutamineandthepharmaceutically-acceptablesaltsofanyoftheabove.Partial 

agonistsandligandsofthef31-ADRareknown.FurtherusingthemethodologyofKolbetal, 

butforf31-ADRinsteadoneskilledintheartcoulddeterminenewligandsbystructure-based 

discovery.SeeProc.Nati.AcadSd.USA2009,106,6843-648.  

100641 Asusedhereinthetermf32agonistisusedtomeanf32-adrenergicreceptoragonist 

orf32-ADRagonist.Incertainembodimentstheterm~2agonistisunderstoodtoinclude 
S 

compoundsthatareprimarilyf32agonistsbutwhichmayalsoexhibitsomepenpheralagonism 
forotheradrenergicreceptorssuchasf31-adrenergicreceptors.Inthisapplicationtheterms 

'432-adrenergicreceptoragonist", "f32-ADRagonist","j32ARagonist"and'432agonist"may 

beusedinterchangeably.Insomeembodimentsthetermf32-ADRagonistexpresslyincludes 

aspectsandembodimentsofthepresentdisclosuremaybeshort-actinglong-actingorultra 

long-acting.Examplesofshort-actingj32agoniststhatmaybeusedaresalbutamol, 

levosalbutamolterbutaline, pirbuterol, procaterolmetaproterenol bitolterolmesylate, 

oritodrineisoprenaline, salmefamolfenoterolterbutaline, albuterol, andisoetharine.  

Examplesoflong-actingf32agoniststhatmaybeusedaresalmeterolbambuterolformoterol 

andclenbuterol.Examplesofultralong-acting~2agonistsincludeindacaterolvilanteroland 

olodaterol.  

100651 Asusedhereintheterm peripherallyactingn-blocker(PABRA)"meansaf3 

adrenergicreceptorantagonistorsimplyaf31-, ~2-ornon-selectivep-blocker.Examplesof 

selectiveperipherallyactingf3-blockers(PABRA)thatmayincertainembodimentsbeusedin 

themethodsdisclosedhereinincludenadololatenololsotalolandlabetalol.Incertain 

embodimentsaf3-blockerthatcanbeusedinthemethodshereinisoneormoreselectedfrom 
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bothselectiveandpartialagonists.~2agoniststhatmaybeusedinaccordancewithvarious
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thegroupconsistingofacebutololbetaxololbisoprololceliprololesmololmetaprololad 

nevivolokinotherembodimentsthemethodsdonotuseacebutololbetaxololbisoprolol, 

celiprololesmololmetaprololornevivololasa~-b1ocker.  

100661 DisclosedhereinisacompoundaccordingtoFormula(I)oranopticallypure 

stereoisomerpharmaceuticallyacceptablesaltsolvateorprodrugthereof 

OHH 
N I K> N 

II ertj 

Bx- (R 1)m 

Formula(I) 

100671 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R1' representsC1 -6 alkyloptionallysubstitutedbyoneormorehaloOHorCN9 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6-membered 

ringwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhalo, 

CNOHandCusalkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted 

(C-0)-alkyl, unsubstituted or substituted -(C-0)-cycloalkyl, unsubstituted or 

substituted (C-0)-arylunsubstitutedorsubstituted-(C0)-heteroarylunsubstitutedor 

substitutedarylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstituted 

sulfonyl, unsubstituted or substituted amide unsubstituted or substituted urea, 

independentlyselectedfromthegroupconsistingofhydrogenunsubstitutedorsubstituted 

arylandunsubstitutedorsubstitutedheteroaryl;mrepresents0to13,asappropriate.  

[0068J InsomeembodimentseachR 2 isindependentlyhydrogenhalogenRA-CNOH,

N02,-SF5 ,-0,-OR'-NR' 2 ,-SO2 R' -C(O)R, -C(O)NR2-NR'C(O)R',-NR'CO 2 R'or

CO2R'9 eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphatic, 
S 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicnnghaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfureachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi

6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclic 

ringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8 

memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2 

24 

unsubstitutedorsubstitutedesterorCRBRC.IncertainembodimentseachRBandRCis
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heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur a5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticring 

having1-5heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror:twoR 

groupsonthesamecarbonornitrogenareoptionallytakentogetherwiththeirintervening 

atomstoformanoptionallysubstituted4-10memberedsaturatedorpartiallyunsaturated 

carbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothecarbonornitrogen 

fromwhichthetwoR'groupsareattachedindependentlyselectedfromnitrogenoxygenand 

sulfurnisanintegerselectedfrom0to4.  

100691 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.  

[0070J FurtherdisclosedhereinisacompoundaccordingtoFormula(II)oranoptically 

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrugthereof 

OHH 
I 

N 
I 

R3~ I 
N (R1)m 

I 

R3b 

Formula(II) 

[0071J InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R1* representsCi- 6 alkyloptionallysubstitutedbyoneormorehaloanytwoR' 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloOHCNand 

Ci-6alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted(C-0)-alkyl, 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

unsubstituted or substituted (C-0)-heteroaryl, unsubstituted or substituted aryl, 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

100721 InsomeembodimentseachRisindependentlyhydrogenhalogenRA CN-N02, 

-SF5 ,-0, -OR'-Nil2,-SO 2 R' -C(0)R'-C(0)NR2 NRC(0)R', -Nil'CO2 R'or-CO2 R'~ 

eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphaticphenyl, 
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groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich
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a4-7memberedsaturatedorpartiallyunsaturatedheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfuranda5-6memberedheteroarylring 

having1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfureachR'is 

independentlyhydrogenoranoptionallysubstitutedgroupselectedfromC 1 -6 aliphaticphenyl, 

a3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclicringan8-10 

memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8membered 

saturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogen oxygen orsulfura5-6memberedmonocyclic 

heteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticringhaving1-5 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror:twoR'groupsonthe 

samecarbonornitrogenareoptionallytakentogetherwiththeirinterveningatomstoforman 

optionallysubstituted4-10memberedsaturatedorpartiallyunsaturatedcarbocyclicor 

heterocyclicringhaving1-3heteroatomsinadditiontothecarbonornitrogenfromwhichthe 

twoRgroupsareattachedindependentlyselectedfromnitrogenoxygenandsulfurnisan 

integerselectedfrom0to3R 3 ~ andR3 bareindependentlyhydrogenRA 0R'-C(O)R, 

C(O)NR2,or-CO 2 R',or:R3 ~ andR3 bareoptionallytakentogetherwiththeirintervening 

atomstoformanoptionallysubstituted4-10memberedsaturatedorpartiallyunsaturated 

carbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothenitrogenfromwhich 

R3 ~ andR3 bareattachedindependentlyselectedfromnitrogenoxygenandsulfur.  

[0074J FurtherdisclosedhereinisacompoundaccordingtoFormula(III)oranoptically 

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrugthereof 

OHH 
I 

WA> N 
II x P (R1)m 

II 
(R2 )~0 Q 

z 
Formula(III) 

100751 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R'S representsC1 -6 alkyloptionallysubstitutedbyoneormorehalosanytwoR' 
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100731 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.



WO2022/109179 PCT/IJS2021/059957 

groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloandCi- 6 alkyl 

optionallysubstitutedbyonemorehalo unsubstitutedorsubstituted (C-0)-alkyl, 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

unsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstitutedaryland 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

[0076J JnsomeembodimentsPisN,0,orCR3;QisN,0,orCR3;GisNR6or0 

and/orZisNR 5 ,0,SorCR4 R5 .InsomeembodimentsR 3 isselectedfromthegroup 

consistingofhydrogenhalogencyanonitrohydroxylunsubstitutedorsubstitutedamino 

unsubstitutedorsubstitutedalkylandunsubstitutedorsubstitutedalkoxy.Incertain 

embodimentseachR 4 andR5 isselectedfromthegroupconsistingofhydrogenhalogen, 

cyanonitrohydroxylunsubstitutedorsubstitutedaminounsubstitutedorsubstitutedalkyl, 

andunsubstitutedorsubstitutedalkoxy.  

100771 InsomeembodimentsR 6 isoneormoreselectedfromthegroupconsistingof 

Hunsubstitutedorsubstitutedalkylunsubstitutedorsubstitutedalkoxyunsubstituted 

orsubstitutedalkenylunsubstitutedorsubstitutedalkynylunsubstitutedorsubstituted 

[0078J InsomeembodimentseachR 2 isindependentlyhydrogenhalogenRA-CN,

N02,-SF5 ,~0m -OR' -NR'2 ,-SO2 R' -C(0)R'-C(0)NR2-NR'C(0)R',-NR'CO 2 R'or

C02 R'.eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCt-6aliphatic 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicringhaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfureachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfrom 

C1-6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocyclic 

carbocyclicringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclic 

~nga4-8memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving 

1-2heteroatomsindependentlyselectedfromnitrogenoxygenorsulfura5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfrom 

27 

cycloalkylunsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl.
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nitrogenoxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedor 

heteroaromaticringhaving1-5heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfuror:twoR'groupsonthesamecarbonornitrogenareoptionallytakentogetherwith 

theirinterveningatomstoformanoptionallysubstituted4-10memberedsaturatedor 

partiallyunsaturatedcarbocyclicorheterocyclicringhaving1-3heteroatomsinadditionto 

thecarbonornitrogenfromwhichthetwoRgroupsareattachedindependentlyselected 

fromnitrogenoxygenandsulfurnisanintegerselectedfrom0to3.  

100791 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.  

100801 FurtherdisclosedhereinisacompoundaccordingtoFormula(IV)oranoptically 

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodnigthereof 

OHH 
I N> N 

II 
N1  x (R1)m 

Formula(IV) 

100811 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R'S representsC 1 -6 alkyloptionallysubstitutedbyoneormorehaloanytwoR' 

groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloandCi-6alkyl 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

unsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstitutedaryland 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

[0082J InsomeembodimentsringC'isafusedringselectedfrombenzo,5-9membered 

monocyclicorbicyclicheteroarylcontaining1-4heteroatomsindependentlyselectedfrom 

nitrogenoxygenorsulfur anda5to7-memberedsaturatedorpartiallyunsaturated 

carbocyclylorheterocyclylhaving1-3heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfur 
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optionallysubstitutedbyonemorehalo unsubstitutedorsubstituted (C-0)-alkyl,
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InsomeembodimentseachR 2 isindependentlyhydrogenhalogenRA CN-N02,-SF5 ,-& 

-OR'-Nil2 -SO2 R' -C(O)R -C(O)NR' 2 -NR'C(O)R'-NR'CO 2 R'or-CO2 R'eachRA 

isindependentlyanoptionallysubstitutedgroupselectedfromCt-6aliphaticphenyla4-7 

memberedsaturatedorpartiallyunsaturatedheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfuranda5-6memberedheteroarylring 

having1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfureachR'is 

independentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi- 6 aliphaticphenyl, 

a3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclicringan8-10 

memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8membered 

saturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2heteroatoms 

independentlyselectedfromnitrogen oxygen orsulfura5-6 memberedmonocyclic 

heteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticringhaving1-5 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror:twoR'groupsonthe 

samecarbonornitrogenareoptionallytakentogetherwiththeirinterveningatomstoforman 

optionallysubstituted4-10memberedsaturatedorpartiallyunsaturatedcarbocyclicor 

heterocyclicringhaving1-3heteroatomsinadditiontothecarbonornitrogenfromwhichthe 

twoRgroupsareattachedindependentlyselectedfromnitrogenoxygenandsulfurnisan 

integerselectedfrom0to3.  

100831 InsomeembodimentseachABandXisindependentlyanitrogenorcarbon.  

purestereoisomerpharmaceuticallyacceptablesaltsolvateorprodnigthereof 

OHH 
I 

N 
R 

(R1)m 

Formula(V) 

100851 InsomeembodimentsringA1representsa4-to8-memberedheterocycloalkyl;each 

R'S representsC1 -6 alkyloptionallysubstitutedbyoneormorehaloanytwoR' 

groupswhenaftachedtothesamecarbonmayformtogethera3-to6-memberedringwhich 

isoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhaloCNOHand 

C1 ..6 alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted(C-0)-alkyl, 

unsubstitutedorsubstituted-(C0)-cycloalkylunsubstitutedorsubstituted-(C0)-aryl, 

29 

100841 FurtherdisclosedhereinisacompoundaccordingtoFormula(V)oranoptically
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unsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstitutedaryland 

unsubstitutedorsubstitutedheteroaryl, unsubstitutedorsubstitutedsulfonyl, unsubstituted 

orsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedorsubstitutedester, 

orCRBRC.IncertainembodimentseachRBandRCisindependentlyselectedfromthegroup 

consistingofhydrogenunsubstitutedorsubstitutedarylandunsubstitutedorsubstituted 

heteroaryl;mrepresents0to13, appropriate.  

100861 InsomeembodimentsRisselectedfromthegroupconsistingof 

NN\ NN NN\ 

H2 N>~N H2N H2 NAu,-N H2N H2 NX 

CI 

CI 

N~NN N 
I 

H2N H2N CI F 

NC 

F I
I 

HN-~N 

F 

F 

N 

I
Nt' 

0 0 

0 0 
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100871 Alsodisclosedhereinisacompoundselectedfromthegroupconsistingof 
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[0088J Alsodisclosedhereinisapharmaceuticalcompositionincludingacompoundas 

disclosedhereine.g.,acompoundwithastructureofFormula(I),Formula(II),Formula(III), 

pharmaceuticallyacceptableexcipient.  

100891 Insomeembodimentsacompoundasdisclosedhereinisanagonistpartialagonist 

orantagonistofanadrenergicreceptor.  

100901 Insomeembodimentsthecompoundisaf31-adrenergicreceptoragonistf32

adrenerticreceptoragonistornon-selectivef31/f32-adrenergicreceptoragonist.  

[0091J Insomeembodimentsthecompoundisaf31-adrenergicreceptoragonist.  

100921 Insomeembodimentsthecompoundisaf32-adrenergicreceptoragonist.  

100931 Insomeembodimentsthecompoundisacompoundisanon-selectivef31/f32

adrenergicagonist.  

100941 Furtherdisclosedisamethodoftreatingasubjectwithadiseasethemethod 

includingadministeringtothesubjectatherapeuticallyeffectiveamountofacompoundas 
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Formula(IV),Formula(V)ortheexemplarycompoundsdescribedherein anda



WO2022/109179 PCT/IJS2021/059957 

disclosedhereine.g.,acompoundwithastructureofFormula(I),Formula(II),Formula(III), 

Formula(IV),Formula(V)ortheexemplarycompoundsdescribedherein.  

[0095J Insomeembodimentsthediseaseisadiseaseassociatedwithanadrenergic 

receptor.  

100961 Insomeembodiments thediseaseisaneurodegenerativedisease.Insome 

embodimentsthesubjectisahuman.  

100971 Insomeembodimentsthediseaseisselectedfrommyocardialinfarctionstroke, 

ischemiaAlzheimersdiseaseParkinsonsdiseaseGehrig'sdisease(AmyotrophicLateral 
S 

Sclerosis),HuntingtonsdiseaseMultipleSclerosisseniledementiasubcorticaldementia, 
arterioscleroticdementiaAID5-associateddementiaotherdementiascerebralvasculitis, 

9 9 

epilepsy, Tourettes syndrome Wilsons disease, Pick's disease, encephalitis, 
encephalomyelitis meningitisphondiseases cerebellarataxiascerebellardegeneration 

spinocerebellardegenerationsyndromes Friedrich'sataxiaataxiatelangiectasiaspinal 

dysmyotrophyprogressivesupranuclearpalsydystoniamusclespasticitytremorretinitis 

pigmentosa striatonigraldegenerationmitochondrialencephalomyopathiesandneuronal 

ceroidlipofuscinosis.Insomeembodimentsthecompoundisadministeredtothesubject 

through oral, enteral, topical, inhalation transmucosal, intravenous, intramuscular 

subcutaneousintranasal, epidural, intracerebral, intracerebroventricularepicutaneousextra

1ntradermal, intralesional, 
amnioticintra-arterialintra-articularintracardiacintracavernousS 
intraocular intraosseousinfusion intraperitoneal, intrathecal, intrauterineintravaginal, 

[0098J Insomeembodimentsthediseaseisaneurodegenerativediseasethatisoneormore 

selectedfromthegroupconsistingofMCJ(mildcognitiveimpairment),aMCJ(amnesticMCI), 

VascularDementiaMixedDementiaFTD(fronto-temporaldementiaPick'sdisease),RD 

(Huntington disease), Rett Syndrome, PSP (progressive supranuclear palsy), CBD 

(corticobasaldegeneration),SCA(spinocerebellarataxia),MSA(Multiplesystematrophy), 

SDS(Shy-Dragersyndrome),olivopontocerebellaratrophyTBI(traumaticbraininjury),CTE 

(chronictraumaticencephalopathy),strokeWKS(Wemicke-Korsakoffsyndromealcoholic 
dementia&thiaminedeficiency),normalpressurehydrocephalushypersomnia/narcolepsy, 

ASD(autisticspectrumdisorders),FXS(fragileXsyndrome),TSC(tuberoussclerosis 

complex),prion-relateddiseases(CJDetc.),depressivedisordersDLB(dementiawithLewy 

bodies),PD(Parkinsonsdisease),PDD(PDdementia),ADHD(attentiondeficithyperactivity 

disorder),Alzheimersdisease(AD),earlyADandDownSyndrome(DS).Insome 

37 

intravesicalintravitrealtransdermalperivascularbuccalvaginalsublingualorrectalroute.
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embodimentsthediseaseisaneurodegenerativediseasethatisoneormoreselectedfromthe 
e 

groupconsistingofMCIaMCJVascularDementiaMixedDementiaFTD(fronto-temporal 

dementiwPick'sdisease),HD(Huntingtondisease),RettSyndromePSP(progressive 

supranuclearpalsy),CBD(corticobasaldegeneration),SCA(spinocerebellarataxia),MSA 

(Multiplesystematrophy),SDS(Shy-Dragersyndrome),olivopontocerebellaratrophyTBJ 

(traumaticbraininjury),CTE(chronictraumaticencephalopathy),strokeWKS(Wemicke

Korsakoff syndrome alcoholic dementia & thiamine deficiency), normal pressure 

hydrocephalushypersomnia/narcolepsyASD(autisticspectrumdisorders),FXS(fragileX 

syndrome),TSC(tuberoussclerosiscomplex),prion-relateddiseases(CJDetc.),depressive 

disordersDLB(dementiawithLewybodies),PD(Parkinsonsdisease),PDD(PDdementia), 

andADHD(attentiondeficithyperactivitydisorder).Insomeembodimentsthesubjectdoes 

nothaveAlzheimersdisease(AD).InsomeembodimentsthesubjectdoesnothaveDown 

Syndrome.  

[0099J Theterm"treatment"isusedinterchangeablyhereinwiththeterm"therapeutic 

method"andreferstoboth1)therapeutictreatmentsormeasuresthatcureslowdownlessen 

symptomsofand/orhaltprogressionofadiagnosedpathologicconditionsdiseaseordisorder 

and2)andprophylactic!preventativemeasures.Thoseinneedoftreatmentmayinclude 

individualsalreadyhavingaparticularmedicaldiseaseordisorderaswellasthosewhomay 

ultimatelyacquirethedisorder(i.e.,thoseatriskorneedingpreventivemeasures).  

1001001 Theterm subject"asusedhereinreferstoanyindividualorpatienttowhichthe 

appreciatedbythoseintheartthesubjectmaybeananimal.  

1001011 Theterms therapeuticallyeffectiveamount""effectivedose therapeuticallyy 

effectivedose,, effectiveamountorthelikerefertotheamountofasubjectcompoundthat 

willelicitthebiologicalormedicalresponseinatissuesystemanimalorhumanthatisbeing 

soughtbyadministeringsaidcompound.Generallytheresponseiseitherameliorationof 

symptomsinapatientoradesiredbiologicaloutcome.Insomeembodimentssuchamount 

shouldbesufficienttomodulateanadrenergicreceptor.  

1001021 Insomeembodimentsaneffectiveamountofanadrenergicreceptormodulating 

compoundisanamountthatrangesfromabout50ng/mlto50pg/ml(e.g.,fromabout50ng/ml 

to40pg/mlfromabout30ng/mlto20pg/mlfromabout50ng/mlto10jig/mlfromabout50 

ng/mlto1jig/mlfromabout50ng/mlto800ng/mlfromabout50ng/mlto700ng/mlfrom 

about50ng/mlto600ng/mlfromabout50ng/mlto500ng/mlfromabout50ng/mlto400 

38 

subjectmethodsareperformed.Generallythesubjectishumanalthoughaswillbe
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ng/mlfromabout60ng/mlto400ng/mlfromabout70ng/mlto300ng/mlfromabout60 

ng/mlto100ng/mlfromabout65ng/mlto85ng/mlfromabout70ng/mlto90ng/mlfrom 

about200ng/mlto900ng/mlfromabout200ng/mlto800ng/mlfromabout200ng/mlto 

700ng/mlfromabout200ng/mlto600ng/mlfromabout200ng/mlto500ng/mlfromabout 

200ng/mlto400ng/mlorfromabout200ng/mltoaboutng/ml).  

[00103J Insomeembodimentsaneffectiveamountofanadrenergicreceptormodulating 

compoundisanamountthatrangesfromabout10pgto100mge.g.,fromabout10pgto50 

pgfromabout50pgto150pgfromabout150pgto250pgfromabout250pgto500pg, 

fromabout500pgto750pgfromabout750pgto1ngfromabout1ngto10ngfromabout 

10ngto50ngfromabout50ngto150ngfromabout150ngto250ngfromabout250ng 

to500ngfromabout500ngto750ngfromabout750ngto1mgfromabout1pgto10pg, 

fromabout10pgto50pgfromabout50pgto150pgfromabout150pgto250pgfrom 

about250pgto500pgfromabout500pgto750pgfromabout750pgto1mgfromabout 

1mgto50mgfromabout1mgto100mgorfromabout50mgto100mg.Theamountcan 

beasingledoseamountorcanbeatotaldailyamount.Thetotaldailyamountcanrangefrom 

about10pgto100mgorcanrangefromabout100mgto500mgorcanrangefromabout 

500mgto1000mg.  

1001041 Alsodisclosedhereinisapharmaceuticalcompositionincludingacompoundas 

disclosedhereine.g.,acompoundwithastructureofFormula(I)ortheexemplarycompounds 

describedhereinandapharmaceuticallyacceptableexcipient.  

beadministeredtoapatienttogetherwithacompoundofthisdisclosureandwhichdoesnot 

destroythepharmacologicalactivitythereofPharmaceuticallyacceptablecarriersthatmaybe 

usedinthesecompositionsincludebutarenotlimitedtoionexchangersaluminaaluminum 

stearatelecithinserumproteinssuchashumanserumalbuminbuffersubstancessuchas 

phosphatesglycinesorbicacidpotassiumsorbatepartialglyceridemixturesofsaturated 

vegetablefattyacidswatersaltsorelectrolytessuchasprotaminesulfatedisodiumhydrogen 

phosphatepotassiumhydrogenphosphate sodiumchloride zincsalts colloidalsilica, 

magnesiumtrisilicatepolyvinylpyrrolidonecellulose-basedsubstancespolyethyleneglycol, 

sodiumcarboxymethylcellulosepolyacrylateswaxespolyethylene-polyoxypropylene-block 

polymerspolyethyleneglycolandwoolfat.  

1001061 Inpharmaceuticalcompositioncomprisingthecompoundsdescribedhereinasthe 

activecomponentmethodsforadministeringthesecompositionsmayadditionallycomprise 

39 

1001051 Theterm"pharmaceuticallyacceptablecarrierreferstoanon-toxiccarderthatmay
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thestepofadministeringtothesubjectanadditionalagentortherapy.Suchtherapiesinclude, 

butarenotlimitedtoananemiatherapyadiabetestherapyahypertensiontherapya 

cholesteroltherapyneuropharmacologicdrugsdrugsmodulatingcardiovascularfunction 

drugsmodulatinginflammationimmunefunctionproductionofbloodcellshormonesand 

antagonistsdrugsaffectinggastrointestinalfunctionchemotherapeuticsofmicrobialdiseases, 

and/orchemotherapeuticsofneoplasticdisease.Otherpharmacologicaltherapiescaninclude 

anyotherdrugorbiologicfoundinanydrugclass. Forexampleotherdrugclassescan 

compnse allergy/cold/ENT therapies, analgesics, anesthetics, anti-infiammatories, 

antimicrobialsantiviralsasthma/pulmonarytherapiescardiovasculartherapiesdermatology 

therapies endocrine/metabohc therapies, gastrointestinal therapies, cancer therapies, 

immunologytherapiesneurologictherapiesophthalmictherapiespsychiatrictherapiesor 

rheumatologictherapies.Otherexamplesofagentsortherapiesthatcanbeadministeredwith 

thecompoundsdescribedhereinincludeamatrixmetalloproteaseinhibitoralipoxygenase 

inhibitoracytokineantagonistanimmunosuppressantacytokineagrowthfactoran 
e 

immunomodulatoraprostaglandinorananti-vascularhyperproliferationcompound.  

1001071 Theterm"therapeuticallyeffectiveamountasusedhereinreferstotheamountof 

activecompoundorpharmaceuticalagentthatelicitsthebiologicalormedicinalresponseina 

tissuesystemanimalindividualorhumanthatisbeingsoughtbyaresearcherveterinanan 

medicaldoctororotherclinicianwhichincludesoneormoreofthefollowing:(1)Preventing 

thediseaseforexamplepreventingadiseaseconditionordisorderinanindividualthatmay 

pathologyorsymptomatologyofthedisease,(2)Inhibitingthediseaseforexampleinhibiting 

adiseaseconditionordisorderinanindividualthatisexperiencingordisplayingthepathology 

orsymptomatologyofthediseaseconditionordisorder(i.e.,arrestingfurtherdevelopmentof 

thepathologyand/orsymptomatology),and(3)Amelioratingthedisease forexample, 

amelioratingadiseaseconditionordisorderinanindividualthatisexperiencingordisplaying 

thepathologyorsymptomatologyofthediseaseconditionordisorder(i.e reversingthe 

pathologyand/orsymptomatology).  

1001081 Insomeembodimentsacompoundasdisclosedhereinmaybeanadrenergic 

receptormodulatingcompound(e.g.,anagonistpartialagonistorantagonistofanadrenergic 

receptor). Theadrenergicreceptormodulatingcompoundsofthepresentdisclosurecanin 

someembodimentsfinduseinmodulatingtheactivityofatargetadrenergicreceptorinvitro 

orinvivo.Aspectsofthesubjectmethodsincludecontactingasamplewithaneffectiveamount 
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bepredisposedtothediseaseconditionordisorderbutdoesnotyetexperienceordisplaythe
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ofanadrenergicreceptormodulatingcompound(e.g.,asdescribedherein)todetermine 

whethertheactivitydesiredexists.  

[00109J Adrenergicreceptors(ADRs)areG-proteincoupledreceptors(GPCR)thatare 

widelyexpressedthroughoutthebodyandplayanimportantroleinregulatingmultiple 

physiologicalprocessesincludingcognitionstress-relatedbehaviorinflammationandsmooth 

musclecontraction/di1ation cardiacmusclecontraction airwayreactivityandcognition.  

Adrenergicreceptorsmediatethecentralandperipheraleffectsofnoradrenaline(NA)and 

adrenaline.MultiplesubtypesofADRsexistincludinga-adrenergicreceptorsandf3

adrenergicreceptors.Eachsubtypeisexpressedindistinctpatternsandinvolvedindifferent 

physiologicalprocesses.Thereforeligandsthatselectivelytargetonesubtypearevaluableboth 

asresearchtoolstoidentifytherolesofdifferentADRsubtypesandastherapeuticagentsfor 

multiplediseasesrelatedtodysfunctionoftheNAandadrenalinesystems.  

110011OJ f3-adrenergicreceptorsfurtherincludethreesub-types:f31-adrenergicreceptor(~1

ADR),f32-adrenergicreceptor(f32-ADR),andf33-adrenergicreceptor(~3-ADR).Because 

thesesubtypesareexpressedindistinctpafternsandinvolvedindifferentphysiological 

processesligandsthatcanselectivelytargetonesubtypehavetherapeuticpotentialformultiple 

diseases.Howeverdiscoveryofsubtype-selectiveligandshasbeenchallengingduetoahigh 

levelofsequencehomologysharedbythesesubtypes.Alotofexistingagonistsforf3

adrenergicreceptorsalsoexhibitinferiorblood-brain-barrier(BBB)penetration.However 

gooddrugBBBpenetrationisoftenrequiredforanefficacioustherapyformostcentralnervous 

1100111J Asaclassof0-proteincoupledreceptoradrenergicreceptorssignalvia0protein

andf3-arrestin-dependentpathways.0protein-orf3-arrestinsignalingcanmediatedifferent 

physiologicalresponses.Recentlyithasbecomeclearthatagonistscanshowbiasedactivation 

ofsignalingpathways.Theabilityofligandstoactivatethereceptorandproduceresponsesin 

apathway-dependentmannerhasbeentermed"signalingbias"or"functionalselectivity". As 

0proteinsandf3-arrestinsmediatedistinctphysiologicalprocessesbiasedagonistscanprovide 

improvedtherapeuticselectivitywithreducedadverseeffects.Thusthepresentdisclosureis 

directedtof3-adrenergicreceptorsubtype-selectiveagonistswithimprovedblood-brain-barrier 

(BBB)penetration.  

1001121 Anadrenergicreceptormodulatingcompoundcanbeanagonistofthetarget 

adrenergicreceptor.Insomecasesaneffectiveamountofanadrenergicreceptormodulating 

compoundisanamountsufficienttoactivateanactivityrelatedtotheadrenergicreceptorina 
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system(CNS)indications.
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cellby oormoresuchas200oormore, oormore,400oormore,500oormore,600oor 

more,700oormore, 'oormore,900oormore,1000~ormore,2000oorevenmorerelative 

toacontrole.g.,acontrolcellexhibitingaknownactivitylevelofthereceptor.  

1100113J Theadrenergicreceptormodulatingcompoundcanbeapartialagonistofthetarget 

adrenergicreceptor.Insomecasesaneffectiveamountofanadrenergicreceptormodulating 

compoundisanamountsufficienttoachievepartiallyagonismoftheadrenergicreceptorina 

celle.g.,wherethesubjectcompoundachieves100oactivationormoreofthereceptorsuch 

as2000ormore,300oormore,400~ormore,500oormore,600oormore,700~ormore, o 

ormoreor900oormorerelativetoacontrole.g.,areceptorthatisfullyactivatedPartial 

agonismmaybeassessedusinganyconvenientmethodssuchasacellbasedassayusinga 

knownfullagonistasa1000oactivationcontrolwheretherelativemaximumactivationofthe 

receptorcanbemeasuredrelativetothefullagonist.  

1100114J Theadrenergicreceptormodulatingcompoundcanbeanantagonistofthetarget 

adrenergicreceptor.Insomecasesaneffectiveamountofanadrenergicreceptormodulating 

compoundisanamountsufficienttoinhibitordecreasetheactivityofthetargetadrenergic 

receptorinasampleby oormoresuchas200oormore,300oormore,400oormore,500o 

ormore,600oormore,700oormore, oormore, oormoreorevenmorerelativetoa 

controle.g.,asamplenotcontactedwiththecompoundofinterest.  

1100115J Insomeembodimentsofthemethodthetargetadrenergicreceptorisaf31

adrenergicreceptor.Insomeembodimentsofthemethodthetargetadrenergicreceptorisa 

a~3-adrenergicreceptor.Insomeembodimentsthecompoundisanagonistforbothf31

adrenergicreceptorandf32-adrenergicreceptor.Incertaincasesthecompoundisselectivefor 

thef32-adrenergicreceptoroveraf31-adrenergicreceptor.  

1100116J Thetargetadrenergicreceptormaybeonethatisresponsibleforamediatingan 

intracellularsignalorpathwayinacell.Insomeembodimentsthesampleincludesacelland 

modulatingtheadrenergicreceptormodulatesaphysiologicalprocessinthecell.Any 

convenientphysiologicalprocessescanbetargetedformodulationinacellusingthesubject 

methods.Insomeembodimentsthephysiologicalprocessisonethatisimplicatedincardiac 

functionincertaininstancesthephysiologicalprocessisonethatisimplicatedincognitive 

function.Incertaininstancesthephysiologicalprocessisonethatisimplicatedinan 

inflammatorypathwayorcondition.Thesubjectmethodscanprovideformediationofthe 

intracellularconcentrationofasignalingmoleculeinacellsuchascAMP.Thesubject 
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methodscanprovideforpartialorfullblockageofthetargetadrenergicreceptortoresultin 

modulation(e.g.,activation)ofcAMPinasample.Insomeembodimentsthemethoddoesnot 

modulatef3-arrestinpathwaysofthecell.Insomecasesthecellsareinflammatorycellsand 

thefunctionofthecellsisregulated.Thesubjectmethodscanprovideforinhibitionofan 

inflammatorypathwayinacell.InsomecasesTNF-alphaisinhibitedinthecelle.g.,the 

concentrationorproductionofTNF-alphaisreducedbypracticingthesubjectmethod.In 

certainembodimentsofthemethodthecellisaneuron.Insomeembodimentsmodulatingthe 

adrenergicreceptorenhancesneurogenesis.  

1001171 Thecompoundsofthisdisclosuremaybeemployedinaconventionalmannerfor 

controllingpreventingtreatingadiseasedescribedhereinincludingbutnotlimitedto, 

myocardialinfarctionstrokeischemiaAlzheimersdiseaseParkinsonsdiseaseGehrig's 

disease(AmyotrophicLateralSclerosis),Huntington9sdiseaseMultipleSclerosissenile 

dementiasubcortical S S S 

9 dementiascerebralvasculitisepilepsyTourette'ssyndromeWilsonsdiseasePick'sdisease, 
S 

encephalitisencephalomyelitismeningitisphondiseases cerebellarataxiascerebellar 

degenerationspinocerebellardegenerationsyndromesFriedrich'sataxiaataxiatelangiectasia, 
S 

spinaldysmyotrophyprogressivesupranuclearpalsydystoniamusclespasticitytremor 

retinitispigmentosastriatonigraldegenerationmitochondrialencephalomyopathiesneuronal 

ceroidlipofuscinosiscerebralautosomaldominantarteriopathywithsubcorticalinfarcts 

(CADASIEL)anddiabeticretinopathy.Suchmethodsoftreatmenttheirdosagelevelsand 

techniques.  
99 9, 99 1100118J Asusedhereinthetermscombination combined,"andrelatedtermsrefertothe 

simultaneousorsequentialadministrationoftherapeuticagentsinaccordancewiththis 

disclosure.Forexampleadescribedcompoundmaybeadministeredwithanothertherapeutic 

agentsimultaneouslyorsequentiallyinseparateunitdosageformsortogetherinasingleunit 

dosageform.Accordinglythepresentdisclosureprovidesasingleunitdosageform 

compnsingadescribedcompoundanadditionaltherapeuticagentandapharmaceutically 

acceptablecarderadjuvantorvehicle.Twoormoreagentsaretypicallyconsideredtobe 

administered"incombination"whenapatientorindividualissimultaneouslyexposedtoboth 

agents.Inmanyembodimentstwoormoreagentsareconsideredtobeadministered"in 

combination"whenapatientorindividualsimultaneouslyshowstherapeuticallyrelevantlevels 

oftheagentsinaparticulartargettissueorsample(e.g.,inbraininserumetc.).  
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1100119J Whenthecompoundsofthisdisclosureareadministeredincombinationtherapies 

withotheragentstheymaybeadministeredsequentiallyorconcurrentlytothepatient.  

Alternativelypharmaceuticalorprophylacticcompositionsaccordingtothisdisclosure 

compnseacombinationofivermectinoranyothercompounddescribedhereinandanother 

therapeuticorprophylacticagent.Additionaltherapeuticagentsthatarenormallyadministered 

totreataparticulardiseaseorconditionmaybereferredtoas agentsappropriateforthe 

diseaseorconditionbeingtreated." 
S 

1001201 Insomeembodimentsthesubjectmethodincludesadministenngatherapeutically 

effectiveamountofoneormoreadditionalactiveagents.Bycombinationtherapyismeantthat 

anadrenergicreceptormodulatingcompoundcanbeusedinacombinationwithanother 

therapeuticagenttotreatasinglediseaseorcondition.Inparticularembodimentsacompound 

ofthepresentdisclosureisadministeredconcurrentlywiththeadministrationofanother 

therapeuticagentwhichcanbeadministeredasacomponentofacompositionincludingthe 

compoundofthepresentdisclosureorasacomponentofadifferentcomposition.  

1001211 Thesubjectcompoundscanbeadministeredincombinationwithothertherapeutic 

agentsinavanetyoftherapeuticapplications.Therapeuticapplicationsofinterestfor 

combinationtherapyincludethoseapplicationsinwhichactivityofatargetadrenergicreceptor 

isthecauseoracompoundingfactorindiseaseprogression.Assuchthesubjectcompounds 

finduseincombinationtherapiesinwhichtheinhibitionofatargetadrenergicreceptorinthe 

subjectisdesired.Examplesofdiseaseconditionswhichmaybetreatedbyacombination 

diseasesneurodegenerativeorneurodevelopmentaldiseaserespiratorydisordersasthma, 

memoryimpairmentdepressioninflammatorydiseasesstrokeischemicbrainortissueinjury 

andcancer.Agentsofinterestwhichcanbeusedinjointlywiththesubjectadrenergicreceptor 

modulatingcompoundsincludebutarenotlimitedtoantidepressantsantipsychoticsbeta

blockersvasoconstrictorsantihypotensivesdecongestantschemotherapeuticagentsagents 

usedinAlzheimersdiseaseandanti-inflammatoryagents.  

1001221 Thesubjectadrenergicreceptormodulatingcompoundscanbeusedjointlywithany 

agentusefulinthetreatmentofacardiacconditionsuchascardiogenicshockhypertension 

congestiveheartfailurecoronaryheartdiseasearrhythmiasmyocardialinfarctionorischemic 

heartdiseases.Agentsofinterestwhichcanbeusedinjointlywiththesubjectadrenergic 

receptormodulatingcompoundsincludebutarenotlimitedtodenopaminedobutamine, 

xamoterol, acebutolol atenolol, betaxolol, bisoprolol, pindolol, esmolol, metoprolol, 

44 

therapyincludingasubjectcompoundincludebutarenotlimitedtocardiacconditionsor



WO2022/109179 PCT/IJS2021/059957 

nebivolol, vorlioxetine, Carvedilol, Labetalol, Phentolamine, Prazosin, Cirazoline, 

MethoxamineSyneplirineEtilefrineMetaraminolMidodrineandcumarin.  

[00123J Thesubjectadrenergicreceptormodulatingcompoundscanbeusedjointlywithany 

agentusefulinthetreatmentofaneurodegenerativeorneurodevelopmentaldiseasesuchas 

suchasAlzheimersDiseasememoryimpairmentcognitiveimpairmentdepressionstroke 

andischemicbrainortissueinjuryDown9ssyndromeorAutism.Agentsofinterestwhichcan 

beusedinjointlywiththesubjectadrenergicreceptormodulatingcompoundsincludebutare 

notlimitedtoacepromazine.Insomeembodimentsthesubjectadrenergicreceptor 

modulatingcompoundscanbeusedinthetreatmentofadiseasesuchasaneurodegenerative 

orneurodevelopmentaldiseaseincombinationwithacholinesteraseinhibitororaNMDA 

receptormodulators.AgentsofinterestincludebutarenotlimitedtoDonepezilAricept, 

GalantamineRazadyneMemantineNamendaRivastigmineExelonTacrineandCognex.  

Otheragentsofinterestwhichcanbeusedinjointlywiththesubjectadrenergicreceptor 

modulatingcompoundsincludebutarenotlimitedto,4-NEMD,7-Me-marsanidine, 

Agmatine, Apraclonidine, Brimonidine, Cannabigerol, Clonidine, Detomidine, 

Dexmedetomidine, Fadolmidine, Guanabenz, Guanfacine, Lofexidine, Marsanidine, 

Medetomidine, Methamphetamine, Mivazerol Rilmenidine, Romifidine, Talipexole, 

TiamenidineTizanidineTolonidineXylazineXylometazolineAripiprazoleAsenapine, 

AtipamezoleCirazolineClozapineEfaroxanIdazoxanLurasidoneMelperoneMianserin 

Mirtazapine, Napitane, Olanzapine, Paliperidone Phenoxybenzamine, Phentolamine, 

RispendoneRotigotineQuetiapine Norquetiapine Setiptiline, 
TolazolineYohimbineZiprasidoneandZotepine.Otheragentsofinterestwhichcanbeused 

injointlywiththesubjectadrenergicreceptormodulatingcompoundsincludebutarenot 

limitedtobitolterolfenoterolhexoprenalineisoprenalineorisoproterenollevosalbutamolor 

levalbuterolorciprenalineormetaproterenolpirbuterolprocaterolsalbutamoloralbuterol, 

terbutaline, bambuterol, clenbuterol, formoterol, salmeterol, carmoterol, indacaterol, 
S milveterololodaterolvilanterolfenoterolhexoprenalineisoxsupnneritodrinesalbutamol 

oralbuterolterbutalinezilpaterolJCJ-118,551andbutoxamine.  

1001241 Thecompoundsutilizedinthecompositionsandmethodsofthisdisclosuremayalso 

bemodifiedbyappendingappropriatefunctionalitiestoenhanceselectivebiological 

properties.Suchmodificationsareknownintheartandincludethosewhichincrease 

biologicalpenetrationintoagivenbiologicalsystem(e.g.,bloodlymphaticsystemorcentral 
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nervoussystem),increaseoralavailabilityincreasesolubilitytoallowadministrationby 

injectionaltermetabolismand/oralterrateofexcretion.  

[00125J Accordingtoapreferredembodimentthecompositionsofthisdisclosureare 

formulatedforpharmaceuticaladministrationtoasubjectorpatiente.g., amammalpreferably 

ahumanbeing.Suchpharmaceuticalcompositionsareusedtoamelioratetreatorpreventany 

ofthediseasesdescribedhereininasubject.  

1001261 Agentsofthedisclosureareoftenadministeredaspharmaceuticalcompositions 
S 

compnsinganactivetherapeuticagenti.e.,andavarietyofotherpharmaceuticallyacceptable 
9 components.SeeRemingtonsPharmaceuticalScience(15thedMackPublishingCompany, 

EastonPa.,1980).Thepreferredformdependsontheintendedmodeofadministrationand 

therapeuticapplication.Thecompositionscanalsoincludedependingontheformulation 
S 

desiredpharmaceuticallyacceptablenon-toxiccarnersordiluentswhicharedefinedas 

vehiclescommonlyusedtoformulatepharmaceuticalcompositionsforanimalorhuman 

administration.Thediluentisselectedsoasnottoaffectthebiologicalactivityofthe 

combination.Examplesofsuchdiluentsaredistilledwaterphysiologicalphosphate-buffered 
9 

saline, Ringers solutions dextrose solution andHank's solution. In addition the 
pharmaceuticalcompositionorformulationmayalsoincludeothercarriersadjuvantsor 

nontherapeuticnonimmunogenicstabilizersandthelike.  

[00127J Insomeembodimentsthepresentdisclosureprovidespharmaceuticallyacceptable 

compositionscompnsingatherapeuticallyeffectiveamountofoneormoreofadescribed 

(additives)and/ordiluentsforuseintreatingthediseasesdescribedhereinincludingbutnot 

limitedtostroke ischemiaAlzheimer 9 5, ankylosingspondylitis arthritis osteoarthritis, 

rheumatoidarthritispsoriaticarthritis, asthmaatherosclerosisCrohn'sdisease colitis, 

dermatitisdiverticulitisfibromyalgiahepatitisirritablebowelsyndromesystemiclupus 
9 erythematous, nephritisulcerativecolitisandParkinsonsdisease.Whileitispossiblefora 

describedcompoundtobeadministeredaloneitispreferabletoadministeradescribed 

compoundasapharmaceuticalformulation(composition)asdescribedherein. Described 

compoundsmaybeformulatedforadministrationinanyconvenientwayforuseinhumanor 

veterinarymedicinebyanalogywithotherpharmaceuticals.  

1001281 Asdescribedindetailpharmaceuticalcompositionsofthepresentdisclosuremay 

bespeciallyformulatedforadministrationinsolidorliquidformincludingthoseadaptedfor 

thefollowing:oraladministrationforexampledrenches(aqueousornon-aqueoussolutions 
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orsuspensions),tabletse.g.,thosetargetedforbuccalsublingualandsystemicabsorption 

bolusespowdersgranulespastesforapplicationtothetongue;parenteraladministrationfor 

examplebysubcutaneousintramuscularintravenousorepiduralinjectionasforexamplea 

sterilesolutionorsuspension orsustained-releaseformulationstopicalapplication for 

exampleasacreamointmentoracontrolled-releasepatchorsprayappliedtotheskinlungs, 

ororalcavity;intravaginallyorintrarectallyforexampleasapessarycreamorfoam9 

sublingually;ocularly;transdermally;ornasallypulmonaryandtoothermucosalsurfaces.  

1001291 Wettingagentsemulsifiersandlubricantssuchassodiumlaurylsulfateand 

magnesiumstearateaswellascoloringagentsreleaseagentscoatingagentssweetening, 

flavoringandperfumingagentspreservativesandantioxidantscanalsobepresentinthe 

compositions.  

1001301 Examplesofpharmaceuticallyacceptableantioxidantsinclude:watersoluble 

antioxidantssuchasascorbicacidcysteinehydrochloridesodiumbisulfatesodium 

metabisulfitesodiumsulfiteandthelikeoil-solubleantioxidantssuchasascorbylpalmitate, 

butylatedhydroxyanisole(BRA),butylatedhydroxytoluene(BHT),lecithinpropylgallate, 

alpha-tocopherolandthelike;andmetalchelatingagentssuchascitricacidethylenediamine 

tetraaceticacid(EDTA),sorbitoltartaricacidphosphoricacidandthelike.  

1001311 Formulationsforuseinaccordancewiththepresentdisclosureincludethosesuitable 

fororalnasaltopical(includingbuccalandsublingual),rectalvaginaland/orparenteral 

administration.Theformulationsmayconvenientlybepresentedinunitdosageformandmay 

ingredientwhichcanbecombinedwithacarriermaterialtoproduceasingledosageformwill 

varydependinguponthehostbeingtreatedandtheparticularmodeofadministration.The 

amountofactiveingredientthatcanbecombinedwithacarriermaterialtoproduceasingle 

dosageformwillgenerallybethatamountofthecompoundwhichproducesatherapeutic 

effect.Generallythisamountwillrangefromabout1~otoabout990~ofactiveingredient.In 

someembodimentsthisamountwillrangefromabout50otoabout700ofromabout oto 

about oorfromabout200~toabout400o.  

1001321 Incertainembodimentsaformulationasdescribedhereincomprisesanexcipient 

selectedfromthegroupconsistingofcyclodextrinsliposomesmicelleformingagentse.g., 

bileacidsandpolymericcarrierse.g.,polyestersandpolyanhydridewandacompoundofthe 

presentdisclosure.Incertainembodimentsanaforementionedformulationrendersorally 

bioavailableadescribedcompoundofthepresentdisclosure.  
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1001331 Methods preparing formulations or compositions comprising described 

compoundsincludeastepofbringingintoassociationacompoundofthepresentdisclosure 

withthecarrierandoptionallyoneormoreaccessoryingredients.Ingeneralformulations 

maybepreparedbyuniformlyandintimatelybringingintoassociationacompoundofthe 
S 

presentdisclosurewithliquidcarnersorfinelydividedsolidcarriersorbothandthenif 

necessaryshapingtheproduct.  

1001341 Thepharmaceuticalcompositionsmaybeintheformofasterileinjectable 

preparationforexampleasasterileinjectableaqueousoroleaginoussuspension.This 

suspensionmaybeformulatedaccordingtotechniquesknownintheartusingsuitable 

dispersingorwettingagents(suchasforexampleTween80)andsuspendingagents.The 

sterileinjectablepreparationmayalsobeasterileinjectablesolutionorsuspensioninanon

toxicparenterallyacceptablediluentorsolventforexampleasasolutionin1,3-butanediol.  

Amongtheacceptablevehiclesandsolventsthatmaybeemployedaremannitolwater 
S 

Ringerssolutionandisotonicsodiumchloridesolution.Inadditionsterilefixedoilsare 
conventionallyemployedasasolventorsuspendingmedium.Forthispurposeanyblandfixed 

oilmaybeemployedincludingsyntheticmono-ordiglycerides.Fattyacidssuchasoleicacid 

anditsglyceridederivativesareusefulinthepreparationofinjectablesasarenatural 

pharmaceuticallyacceptableoilssuchasoliveoilorcastoroilespeciallyintheir 

polyoxyethylatedversions.Theseoilsolutionsorsuspensionsmayalsocontainalong-chain 

alcoholdiluentordispersantsuchasthosedescribedinPharmacopeiaHelveticaorasimilar 

agentsorbioavailabilityenhancerswhicharecommonlyusedinthemanufactureof 

pharmaceuticallyacceptablesolidliquidorotherdosageformsmayalsobeusedforthe 

purposesofformulation.  

1001351 Insomecasesinordertoprolongtheeffectofadrugitmaybedesirabletoslow 

theabsorptionofthedrugfromsubcutaneousorintramuscularinjection.Thismaybe 

accomplishedbytheuseofaliquidsuspensionofcrystallineoramorphousmaterialhaving 

poorwatersolubility.Therateofabsorptionofthedrugthendependsuponitsrateof 

dissolutionwhichinturnmaydependuponcrystalsizeandcrystallineform.Alternatively, 

delayedabsorptionofaparenterallyadministereddrugformisaccomplishedbydissolvingor 

suspendingthedruginanoilvehicle.  

1001361 Injectabledepotformsaremadebyformingmicroencapsulematricesofthe 

described compounds in biodegradable polymers such as polylactide-polyglycolide.  
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Dependingontheratioofdrugtopolymerandthenatureoftheparticularpolymeremployed, 

therateofdrugreleasecanbecontrolled.Examplesofotherbiodegradablepolymersinclude 

poly(orthoesters)andpoly(anhydrides).Depotinjectableformulationsarealsopreparedby 

entrappingthedruginliposomesormicroemulsionswhicharecompatiblewithbodytissue.  

1001371 Thepharmaceuticalcompositionsofthisdisclosuremaybeorallyadministeredin 

anyorallyacceptabledosageformincludingbutnotlimitedtocapsulestabletsandaqueous 

suspensionsandsolutions.Inthecaseoftabletsfororalusecarrierswhicharecommonly 

usedincludelactoseandcornstarch.Lubricatingagentssuchasmagnesiumstearatearealso 

typicallyadded.Fororaladministrationinacapsuleformusefuldiluentsincludelactoseand 

driedcornstarch.Whenaqueoussuspensionsandsolutionsandpropyleneglycolare 

administeredorallytheactiveingredientiscombinedwithemulsifyingandsuspendingagents.  

Ifdesiredcertainsweeteningand/orflavoringand/orcoloringagentsmaybeadded.  

1001381 Formulationsdescribedhereinsuitablefororaladministrationmaybeintheformof 

capsulescachetspillstabletslozenges(usingaflavoredbasisusuallysucroseandacaciaor 

tragacanth),powdersgranulesorasasolutionorasuspensioninanaqueousornon-aqueous 
S liquidorasanoil-in-waterorwater-in-oilliquidemulsionorasanelixirorsyruporas 

pastilles(usinganinertbasesuchasgelatinandglycerinorsucroseandacacia)and/oras 

mouthwashesandthelikeeachcontainingapredeterminedamountofacompoundofthe 

presentdisclosureasanactiveingredient.Compoundsdescribedhereinmayalsobe 

administeredasaboluselectuaryorpaste.  

powdersgranulesandthelike),anactiveingredientismixedwithoneormore 

pharmaceutically-acceptablecarrierssuchassodiumcitrateordicalciumphosphateand/or 

anyofthefollowing:fillersorextenderssuchasstarcheslactosesucroseglucosemannitol, 

and/orsilicicaci&binderssuchasforexamplecarboxymethylcellulosealginatesgelatin 

polyvinylpyrrolidonesucroseand/oracacia~humectantssuchasglyceroLdisintegrating 

agentssuchasagar-agarcalciumcarbonatepotatoortapiocastarchalginicacidcertain 

silicatesandsodiumcarbonate solutionretardingagentssuchasparaffin absorption 

acceleratorssuchasquaternaryammoniumcompounds;wettingagentssuchasforexample, 
S 

cetylalcoholglycerolmonostearateandnon-ionicsurfactantwabsorbentssuchaskaolinand 

bentoniteclay;lubricants suchastalccalciumstearatemagnesiumstearate, solid 

polyethyleneglycolssodiumlaurylsulfateandmixturesthereotandcoloringagents.Inthe 

caseofcapsulestabletsandpillsthepharmaceuticalcompositionsmayalsocomprise 
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bufferingagents.Solidcompositionsofasimilartypemayalsobeemployedasfillersinsoft 

andhard-shelledgelatincapsulesusingsuchexcipientsaslactoseormilksugarsaswellas 

highmolecularweightpolyethyleneglycolsandthelike.  

1001401 Tabletsmaybemadebycompressionormoldingoptionallywithoneormore 

accessoryingredients.Compressedtabletsmaybepreparedusingbinder(forexamplegelatin 

orhydroxypropylmethylcellulose),lubricantinertdiluentpreservativedisintegrant(for 

examplesodiumstarchglycolateorcross-linkedsodiumcarboxymethylcellulose),surface

activeordispersingagent.Moldedtabletsmaybemadeinasuitablemachineinwhicha 

mixtureofthepowderedcompoundismoistenedwithaninertliquiddiluent.Ifasolidcarder 

isusedthepreparationcanbeintabletformplacedinahardgelatincapsuleinpowderor 

pelletformorintheformofatrocheorlozenge.Theamountofsolidcarderwillvarye.g., 

fromabout25to800mgpreferablyabout25mgto400mg.Whenaliquidcarrierisusedthe 

preparationcanbee.g.,intheformofasyrupemulsionsoftgelatincapsulestedleinjectable 

liquidsuchasanampuleornonaqueousliquidsuspension.Wherethecompositionisinthe 

formofacapsuleanyroutineencapsulationissuitableforexampleusingtheaforementioned 

carriersinahardgelatincapsuleshell.  

1001411 Tabletsandothersoliddosageformssuchasdrageescapsulespillsandgranules, 

mayoptionallybescoredorpreparedwithcoatingsandshellssuchasentedccoatingsand 

othercoatingswellknowninthepharmaceutical-formulatingart.Theymayalternativelyor 

additionallybeformulatedsoastoprovidesloworcontrolledreleaseoftheactiveingredient 

thedesiredreleaseprofileotherpolymermatdcesliposomesand/ormicrospheres.Theymay 

beformulatedforrapidreleasee.g.,freeze-dded.Theymaybestedlizedbyforexample, 

filtrationthroughabacteda-retainingfilterorbyincorporatingstedlizingagentsintheform 

ofstedlesolidcompositionsthatcanbedissolvedinstedlewaterorsomeotherstedle 

injectablemediumimmediatelybeforeuse.Thesecompositionsmayalsooptionallycontain 

opacifyingagentsandmaybeofacompositionthattheyreleasetheactiveingredient(s)only, 

orpreferentiallyinacertainportionofthegastrointestinaltractoptionallyinadelayed 

manner.Examplesofembeddingcompositionsthatcanbeusedincludepolymedcsubstances 

andwaxes.Theactiveingredientcanalsobeinmicro-encapsulatedformifappropdatewith 

oneormoreoftheabove-descdbedexcipients.  

1001421 Liquiddosageformsfororaladministrationofcompoundsofthedisclosureinclude 

pharmaceuticallyacceptableemulsionsmicroemulsionssolutionssuspensionssyrupsand 
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ehxirs.Inadditiontotheactiveingredienttheliquiddosageformsmaycontaininertdiluents 

commonlyusedintheartsuchasforexamplewaterorothersolventssolubilizingagents 

andemulsifierssuchasethylalcoholisopropylalcoholethylcarbonateethylacetatebenzyl 

alcoholbenzylbenzoatepropyleneglycol,1,3-butyleneglycoloils(inparticularcottonseed, 

groundnutcorngerm olivecastorandsesameoils),glyceroltetrahydrofurylalcohol, 

polyethyleneglycolsandfattyacidestersofsorbitanandmixturesthereof 

1001431 Besidesinertdiluentsoralcompositionscanalsoincludeadjuvantssuchaswetting 

agentsemulsifyingandsuspendingagentssweeteningflavoringcoloringperfumingand 
S 

preservativeagents.  

1001441 Suspensionsinadditiontoactivecompoundsmaycontainsuspendingagentsas, 

forexampleethoxylatedisostearylalcoholspolyoxyethylenesorbitolandsorbitanesters, 

microcrystallinecellulosealuminummetahydroxidebentoniteagar-agarandtragacanthand 

mixturesthereof 

[00145J Thepharmaceuticalcompositionsofthisdisclosuremayalsobeadministeredinthe 

formofsuppositoriesforrectaladministration.Thesecompositionscanbepreparedbymixing 
S 

acompoundofthisdisclosurewithasuitablenon-irritatingexcipientwhichissolidatroom 

temperaturebutliquidattherectaltemperatureandthereforewillmeltintherectumtorelease 

theactivecomponents.Suchmaterialsincludebutarenotlimitedtococoabutterbeeswax 

andpolyethyleneglycols.  

1001461 Topicaladministrationofthepharmaceuticalcompositionsofthisdisclosureis 

topicalapplication.Forapplicationtopicallytotheskinthepharmaceuticalcomposition 

shouldbeformulatedwithasuitableointmentcontainingtheactivecomponentssuspendedor 

dissolvedinacarder.Carriersfortopicaladministrationofthecompoundsofthisdisclosure 

includebutarenotlimitedtomineraloilliquidpetroleumwhitepetroleumpropyleneglycol, 

polyoxyethylenepolyoxypropylenecompoundemulsifyingwaxandwater.Alternativelythe 

pharmaceuticalcompositioncanbeformulatedwithasuitablelotionorcreamcontainingthe 

activecompoundsuspendedordissolvedinacarrier.Suitablecarriersincludebutarenot 

limitedtomineraloilsorbitanmonostearatepolysorbate60,cetylesterswaxcetearyl 

alcohol,2-octyldodecanolbenzylalcoholandwater.Thepharmaceuticalcompositionsofthis 

disclosuremayalsobetopicallyappliedtothelowerintestinaltractbyrectalsuppository 

formulationorinasuitableenemaformulation.Topically-administeredtransdermalpatches 

arealsoincludedinthisdisclosure.  
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1001471 Thepharmaceuticalcompositionsofthisdisclosuremaybeadministeredbynasal 

aerosolorinhalation.Suchcompositionsarepreparedaccordingtotechniqueswell-knownin 

theartofpharmaceuticalformulationandmaybepreparedassolutionsinsalineemploying 

benzylalcoholorothersuitablepreservativesabsorptionpromoterstoenhancebioavailability, 

fluorocarbonsand/orothersolubilizingordispersingagentsknownintheart.  

[00148J Forophthalmicusethepharmaceuticalcompositionsmaybeformulatedas 

micronizedsuspensionsinisotonicpHadjustedsterilesalineorpreferablyassolutionsin 
S 

isotonicpHadjustedsterilesaline, eitherwithorwithoutapreservativesuchas 

benzylalkoniumchloride.Alternativelyforophthalmicusesthepharmaceuticalcompositions 

maybeformulatedinanointmentsuchaspetrolatum.  

[00149J Transdermalpatcheshavetheaddedadvantageofprovidingcontrolleddeliveryof 

acompoundofthepresentdisclosuretothebody.Dissolvingordispersingthecompoundin 

thepropermediumcanmakesuchdosageforms.Absorptionenhancerscanalsobeusedto 

increasethefluxofthecompoundacrosstheskin.Eitherprovidingaratecontrollingmembrane 

ordispersingthecompoundinapolymermatrixorgelcancontroltherateofsuchflux.  

1001501 Examplesofsuitableaqueousandnonaqueouscarrierswhichmaybeemployedin 

thepharmaceuticalcompositionsofthedisclosureincludewaterethanolpolyols(suchas 

glycerolpropyleneglycolpolyethyleneglycolandthelike),andsuitablemixturesthereof, 

vegetableoilssuchasoliveoilandinjectableorganicesterssuchasethyloleate.Proper 

fluiditycanbemaintainedforexamplebytheuseofcoatingmaterialssuchaslecithinby 

surfactants.  

1001511 Suchcompositionsmayalsocontainadjuvantssuchaspreservativeswettingagents, 

emulsifying agents and dispersing agents. Inclusion ofone or more antibacterial 

and/orantifungalagentsforexampleparabenchlorobutanolphenolsorbicacidandthelike, 

maybedesirableincertainembodiments.Itmayalternativelyoradditionallybedesirableto 

includeisotonicagentssuchassugarssodiumchlorideandthelikeintothecompositions.In 

additionprolongedabsorptionoftheinjectablepharmaceuticalformmaybebroughtaboutby 

theinclusionofagentswhichdelayabsorptionsuchasaluminummonostearateandgelatin.  

[00152J Incertainembodimentsadescribedcompoundorpharmaceuticalpreparationis 

administeredorally.Inotherembodimentsadescribedcompoundorpharmaceutical 

preparationisadministeredintravenously.Alternativeroutesofadministrationinclude 

sublingual, intramuscularandtransdermaladministrati.  
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1001531 Whencompoundsdescribedhereinareadministeredaspharmaceuticalstohumans 

andanimalstheycanbegivenperseorasapharmaceuticalcompositioncontainingfor 
0 0 

example,0.10oto99.5o(morepreferably,0.5oto900o)ofactiveingredientincombination 
withapharmaceuticallyacceptable S 

carrier.  
1001541 Preparationsdescribedhereinmaybegivenorallyparenterallytopicallyor 

rectally.Theyareofcoursegiveninformssuitablefortherelevantadministrationroute.For 

exampletheyareadministeredintabletsorcapsuleformbyinjectioninhalationeyelotion 

ointmentsuppositoryetc.administrationbyinjectioninfusionorinhalation;topicalbylotion 

orointmentandrectalbysuppositories.Oraladministrationsarepreferred.  

1001551 Suchcompoundsmaybeadministeredtohumansandotheranimalsfortherapyby 

anysuitablerouteofadministrationincludingorallynasallyasbyforexampleaspray, 

rectallyintravaginallyparenterallyintracistemallyandtopicallyasbypowdersointments 

ordropsincludingbuccallyandsublingually.  

[00156J Regardlessoftherouteofadministrationselectedcompoundsdescribedherein 

whichmaybeusedinasuitablehydratedformand/orthepharmaceuticalcompositionsofthe 

presentdisclosureareformulatedintopharmaceutically-acceptabledosageformsby 

conventionalmethodsknowntothoseofskillintheart.  

1001571 Actualdosagelevelsoftheactiveingredientsinthepharmaceuticalcompositionsof 

thedisclosuremaybevariedsoastoobtainanamountoftheactiveingredientthatiseffective 

toachievethedesiredtherapeuticresponseforaparticularpatientcompositionandmodeof 

[00158J Alsoprovidedarekitsthatincludethedisclosedadrenergicreceptormodulating 

compounds.Systemsofthepresentdisclosureincludecollectionsofactiveagentsbrought 

togethere.g.,byahealthcarepractitionerforadministrationtoasubjectsuchasapatient.  

Suchsystemsmayincludeanadrenergicreceptormodulatingcompoundandoneormore 

additionalactiveagentsdisclosedherein.Kitsthatincludeadrenergicreceptormodulating 

compoundswhichareprovidedthatmayincludeoneormoredosagesofanadrenergicreceptor 

modulatingcompoundandoptionallyoneormoredosagesofoneormoreadditionalactive 

agents.Convenientlytheformulationsmaybeprovidedinaunitdosageformat.Insuchkits, 

inadditiontothecontainerscontainingtheformulation(s),e.g.unitdosesisaninformational 

packageinsertdescribingtheuseofthesubjectformulationsinthemethodsoftheasdisclosed 

hereine.g.,instructionsforusingthesubjectunitdosestotreatcellularproliferativedisease 

conditions.Theseinstructionsmaybepresentinthesubjectsystemsandkitsinavarietyof 
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formsoneormoreofwhichmaybepresentinthekit.Oneforminwhichtheseinstructions 

maybepresentisasprintedinformationonasuitablemediumorsubstratee.g.,apieceor 
S 

piecesofpaperonwhichtheinformationispnntedinthepackagingofthekitinapackage 
insertetc.Yetanothermeanswouldbeacomputerreadablemediume.g.,disketteCDetc 

, 

onwhichtheinformationhasbeenrecorded.Yetanothermeansthatmaybepresentisawebsite 

addresswhichmaybeusedviatheinternettoaccesstheinformationataremovedsite.Any 

convenientmeansmaybepresentinthekits.  

1001591 Thoseskilledintheartwillrecognizeorbeabletoascertainusingnomorethan 

routineexpenmentationnumerousequivalentstothespecificcompositionandprocedures 

describedherein.Suchequivalentsareconsideredtobewithinthescopeofthisdisclosureand 
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Whatisclaimedis.  

1. AcompoundaccordingtoFormula(I): 

OHH 
N I 

K> N 
II rJ 
Bx- (R 1)m 

Formula(I) 

oranopticallypurestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrug 

thereofwherein.  

ringA'representsa4-to8-memberedheterocycloalkyl; 

eachR'independentlyrepresentsCi-6alkyloptionallysubstitutedbyoneormorehalo, 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6-membered 

ringwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhalo 

andCi-6 alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted-(C0)

alkylunsubstitutedorsubstituted (C0)-cycloalkylunsubstitutedorsubstituted 

(C0)-arylunsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstituted 

arylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstitutedsulfonyl, 

unsubstitutedorsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedor 

substitutedesterorCRBRC, 

unsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl; 

mrepresents0to13 

eachR2 isindependentlyhydrogenhalogenRA, CN-N02,-SF5 ,-0-,-OR'-Nil2,

SO2R' -C(0)R',-C(0)NR2,-NR'C(0)R',-KR'CO 2 R'or-CO2 R' 

eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphatic, 
S 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicnnghaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur, 

eachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi

6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclic 

ringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8 
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eachRBandRCisindependentlyselectedfromthegroupconsistingofhydrogen,
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memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur a5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticring 

having1-5heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror.  

twoRgroupsonthesamecarbonornitrogenareoptionallytakentogetherwiththeir 

interveningatomstoformanoptionallysubstituted4-10memberedsaturatedorpartially 

unsaturatedcarbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothecarbon 

ornitrogenfromwhichthetwoR'groupsareattachedindependentlyselectedfromnitrogen, 

oxygenandsulfur 

nisanintegerselectedfrom0to4and 

eachABandXisindependentlyanitrogenorcarbon.  

2. AcompoundaccordingtoFormula(II): 

OHH 
I 

NA> N 
I 

R3a I 
N B" (R1)m 

I 

R3b 
Formula(II) 

thereofwherein.  
e 

RingAtrepresentsa4-to8-memberedheterocycloalkyl; 

eachR'independentlyrepresentsCu.6alkyloptionallysubstitutedbyoneormorehalo 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6-membered 

~ngwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhalo 

andCi-6 alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted-(C0)

alkylunsubstitutedorsubstituted (C0)-cycloalkylunsubstitutedorsubstituted 

(C0)-arylunsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstituted 

arylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstitutedsulfonyl, 

unsubstitutedorsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedor 

substitutedesterorCRBRC.  
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oranopticallypurestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrug
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eachRBandRCisindependentlyselectedfromthegroupconsistingofhydrogen, 

unsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl; 

mrepresents0to13 

eachR2 isindependentlyhydrogenhalogenRA, CN-N02,-SF 5 ,-0, -OR'-Nil2,

SOziR' -C(O)R',-C(O)NR2,-NR'C(O)R',-KR'CO 2 R'or-CO2 R' 

eachRAisindependentlyanoptionallysubstitutedgroupselectedfromC 1 -6 aliphatic, 
e 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicnnghaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur 

eachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi

6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclic 

ringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8 

memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur a5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticring 

having1-5heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror: 

twoRgroupsonthesamecarbonornitrogenareoptionallytakentogetherwiththeir 

interveningatomstoformanoptionallysubstituted4-10memberedsaturatedorpartially 

ornitrogenfromwhichthetwoR'groupsareattachedindependentlyselectedfromnitrogen, 

oxygenandsulfur 

n'S 9 

isanintegerselectedfrom0to3 
andR3 bareindependentlyhydrogenRA-OR', -C(O)R -C(O)NR'2,or-CO2R' 

or: 

R 3 ~ andR3 bareoptionallytakentogetherwiththeirinterveningatomstoforman 

optionallysubstituted4-10memberedsaturatedorpartiallyunsaturatedcarbocyclicor 

heterocyclicringhaving1-3heteroatomsinadditiontothenitrogenfromwhichR 3 ~ andR3 b 

areattachedindependentlyselectedfromnitrogenoxygenandsulfurand 

eachABandXisindependentlyanitrogenorcarbon.  
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unsaturatedcarbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothecarbon



WO2022/109179 PCT/IJS2021/059957 

30 AcompoundaccordingtoFormula(III): 

OHH 
I 

N 
II x P (R1)m 

II 
(R2)~G Q 

z 
Formula(III) 

oranopticallypurestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrug 

thereof, 

S 

S 

RingAtrepresentsa4-to8-memberedheterocycloalkyl; 

eachR'independentlyrepresentsCu.6alkyloptionallysubstitutedbyoneormorehalo 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6

memberedringwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselected 

fromhaloandC 1 -6 alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted 

(C-0)-alkyl, unsubstituted or substituted -(C-0)-cycloalkyl, unsubstituted or 

substituted (C-0)-arylunsubstitutedorsubstituted-(C0)-heteroarylunsubstitutedor 

substitutedarylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstituted 

unsubstitutedorsubstitutedesterorCRBRC, 

eachRBandRCisindependentlyselectedfromthegroupconsistingofhydrogen, 

unsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl; 

mrepresents0to13, appropriate 

PisN,0,orCR3, 

QisN,0,orCR3; 

GisNR6or& 

ZisNR5,0,SorCR4R5; 

R3 isselectedfromthegroupconsistingofhydrogenhalogencyanonitrohydroxyl, 

unsubstitutedorsubstitutedaminounsubstitutedorsubstitutedalkylandunsubstitutedor 

substitutedalkoxy; 
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sulfonyl, unsubstituted or substituted amide unsubstituted or substituted urea,
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eachR4 andR5 isselectedfromthegroupconsistingofhydrogenhalogencyanonitro, 

hydroxylunsubstitutedorsubstitutedamino unsubstitutedorsubstitutedalkyland 

unsubstitutedorsubstitutedalkoxy; 

R6 isoneormoreselectedfromthegroupconsistingofHunsubstitutedor 

substitutedalkylunsubstitutedorsubstitutedalkoxyunsubstitutedorsubstitutedalkenyl, 

unsubstitutedorsubstitutedalkynylunsubstitutedorsubstitutedcycloalkylunsubstituted 

orsubstitutedarylandunsubstitutedorsubstitutedheteroaryl; 

eachR2 isindependentlyhydrogenhalogenRA, CN-N02,-SF5 ,-0, -OR'-Nil2,

SO2R' -C(O)R',-C(O)NR2,-NR'C(O)R',-KR'CO 2 R'or-CO2 R' 

eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphatic, 
S 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicnnghaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur 

eachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi

6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclic 

ringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8 

memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur a5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogen, 

having1-5heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror.  

twoRgroupsonthesamecarbonornitrogenareoptionallytakentogetherwiththeir 

interveningatomstoformanoptionallysubstituted4-10memberedsaturatedorpartially 

unsaturatedcarbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothecarbon 

ornitrogenfromwhichthetwoR'groupsareattachedindependentlyselectedfromnitrogen, 

oxygenandsulfur 
'S nisanintegerselectedfrom0to{and 

eachABandXisindependentlyanitrogenorcarbon.  
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4. AcompoundaccordingtoFormula(IV).  

OHH 
I N> N 

rsi (R1)m 

oranopticallypurestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrug 

thereof, 

S 

S 

RingAtrepresentsa4-to8-memberedheterocycloalkyl; 

eachR'independentlyrepresentsCi-6alkyloptionallysubstitutedbyoneormorehalo 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6-membered 

ringwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhalo 

andCi-6alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted-(C0)

alkylunsubstitutedorsubstituted (C0)-cycloalkylunsubstitutedorsubstituted 

(C0)-arylunsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstituted 

arylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstitutedsulfonyl, 

unsubstitutedorsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedor 

substitutedesterorCRBRC, 

unsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl; 

mrepresents0to13 

eachR2 isindependentlyhydrogenhalogenRA, CN-N02,-SF5 ,-0-,-OR'-Nil2,

SO2R' -C(0)R',-C(0)NI(2,-NR'C(0)R',-KR'CO 2 R'or-CO2 R' 

eachRAisindependentlyanoptionallysubstitutedgroupselectedfromCi- 6 aliphatic, 
S 

phenyla4-7memberedsaturatedorpartiallyunsaturatedheterocyclicnnghaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuranda5-6membered 

heteroarylringhaving1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur, 

eachR'isindependentlyhydrogenoranoptionallysubstitutedgroupselectedfromCi

6aliphaticphenyla3-8memberedsaturatedorpartiallyunsaturatedmonocycliccarbocyclic 

ringan8-10memberedbicyclicpartiallyunsaturatedoraromaticcarbocyclicringa4-8 

60 

eachRBandRCisindependentlyselectedfromthegroupconsistingofhydrogen,
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memberedsaturatedorpartiallyunsaturatedmonocyclicheterocyclicringhaving1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur a5-6membered 

monocyclicheteroaromaticringhaving1-4heteroatomsindependentlyselectedfromnitrogen, 

oxygenorsulfurandan8-10memberedbicyclicpartiallyunsaturatedorheteroaromaticring 

having1-5heteroatomsindependentlyselectedfromnitrogenoxygenorsulfuror.  

twoRgroupsonthesamecarbonornitrogenareoptionallytakentogetherwiththeir 

interveningatomstoformanoptionallysubstituted4-10memberedsaturatedorpartially 

unsaturatedcarbocyclicorheterocyclicringhaving1-3heteroatomsinadditiontothecarbon 

ornitrogenfromwhichthetwoR'groupsareattachedindependentlyselectedfromnitrogen, 

oxygenandsulfur 

n'S 9 

isanintegerselectedfrom0to3 
ringC'isafusedringselectedfrombenzo,5-9memberedmonocyclicorbicyclic 

heteroarylcontaining1-4heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur 

anda5to7-memberedsaturatedorpartiallyunsaturatedcarbocyclylorheterocyclylhaving1

3heteroatomsindependentlyselectedfromnitrogenoxygenorsulfurand 

eachABandXisindependentlyanitrogenorcarbon.  

5. AcompoundaccordingtoFormula(V): 

OHH 
I 

N 

(R1)m 

Formula(V) 

oranopticallypurestereoisomerpharmaceuticallyacceptablesaltsolvateorprodrug 

thereof, 

S 

S 

RingAtrepresentsa4-to8-memberedheterocycloalkyl; 

eachR'independentlyrepresentsCi-6alkyloptionallysubstitutedbyoneormorehalos 

anytwoR'groupswhenattachedtothesamecarbonmayformtogethera3-to6-membered 

~ngwhichisoptionallysubstitutedbyoneormoregroupsindependentlyselectedfromhalo 

andCi-6 alkyloptionallysubstitutedbyonemorehalounsubstitutedorsubstituted-(C0)

alkylunsubstitutedorsubstituted (C0)-cycloalkylunsubstitutedorsubstituted 

(C0)-arylunsubstitutedorsubstituted (C0)-heteroarylunsubstitutedorsubstituted 
61 

R
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arylandunsubstitutedorsubstitutedheteroarylunsubstitutedorsubstitutedsulfonyl, 

unsubstitutedorsubstitutedamideunsubstitutedorsubstitutedureaunsubstitutedor 

substitutedesterorCRBRC, 

eachRBandRCisindependentlyselectedfromthegroupconsistingofhydrogen, 

unsubstitutedorsubstitutedarylandunsubstitutedorsubstitutedheteroaryl; 

mrepresents0to13and 

Risselectedfromthegroupconsistingof 

H 
NC N 

N¾\ ,N N 
N I- H2N H2N 

CI 

NN A 

H2N I N H2N H2N N H2N H2N I~~r 
CI 

CI 

NrNN N 
I 

H2N H2N CI F 

NC 

F I
I 

F 
HN--N 
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HN--N
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F 

N 

I

0 
0 0 

63 
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6. Acompoundselectedfromthegroupconsistingof 
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7. Thecompoundofanyoneofclaims1-6whereinsaidcompoundisanagonistpartialagonist 

8. Thecompoundofanyoneofclaims1-7whereinsaidcompoundisaf31-adrenergicreceptor 

agonistf32-adrenerticreceptoragonistornon-selectivef31/f32-adrenergicreceptoragonist.  

9. Thecompoundofanyoneofclaims1-8whereinsaidcompoundisaf31-adrenergicreceptor 
S 

agonist.  

10.Thecompoundofanyoneofclaims1-8whereinsaidcompoundisaf32-adrenergicreceptor 
S 

agonist.  

11.Thecompoundofanyoneofclaims1-8whereinsaidcompoundisanon-selectivef31/132

adrenergicagonist.  
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12.Apharmaceuticalcompositioncomprisingthecompoundofanyoneofclaims1-11anda 

pharmaceuticallyacceptableexcipient.  

13. Amethodoftreatingasubjectwithadiseasecomprisingadministeringtothesubjecta 

therapeuticallyeffectiveamountofacompoundaccordingtoanyoneofclaims1- 12.  

14. Amethodoftreatingasubjectwithadiseasecomprisingadministeringtothesubjecta 

therapeuticallyeffectiveamountofacompoundaccordingtoanyoneofclaims1- 12,thereby 

treatingthesubject.  

15. Amethodoftreatingasubjectwithadiseaseassociatedwithanadrenergicreceptor 

compnsingadministeringtothesubjectatherapeuticallyeffectiveamountofthecompound 

accordingtoanyoneofclaims1-12.  

16.Themethodofanyoneofclaims13-15,whereinthediseaseisaneurodegenerativedisease.  

17.Themethodofclaim16,whereinthediseaseisoneormoreselectedfromthegroup 

consistingofMCI(mildcognitiveimpairment),aMCJ(amnesticMCI),VascularDementia, 

MixedDementiaFTD(fronto-temporaldementiaPick'sdisease),HD(Huntingtondisease), 

(spinocerebellarataxia),MSA(Multiplesystematrophy),SDS(Shy-Dragersyndrome), 

olivopontocerebellaratrophyTBJ(traumaticbraininjury),CTE(chronictraumatic 

encephalopathy),strokeWKS(Wemicke-Korsakoffsyndromealcoholicdementia& 

thiaminedeficiency),normalpressurehydrocephalushypersomnia/narcolepsyASD(autistic 

spectrumdisorders),FXS(fragileXsyndrome),TSC(tuberoussclerosiscomplex),prion

relateddiseases(CDetc.),depressivedisordersDLB(dementiawithLewybodies),PD 

(Parkinsonsdisease),PDD(PDdementia),ADHD(attentiondeficithyperactivitydisorder), 

Alzheimer'sdisease(AD),earlyADandDownSyndrome(DS).  

18.Themethodofanyoneofclaims13-17,whereinthesubjectisahuman.  
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RettSyndromePSP(progressivesupranuclearpalsy),CBD(corticobasaldegeneration),SCA
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19.Themethodofanyoneofclaims13-18,whereinthecompoundisadministeredtothesubject 

throughanoral, enteral, topical, inhalationtransmucosalintravenousintramuscular, 

subcutaneousintranasal, epidural, intracerebralintracerebroventricularepicutaneousextra

amnioticintra-arterial, intra-artcularintracardiacintracavernousintradermal, intralesional 

intraocularintraosseousinfusionintraperitoneal, intrathecal, intrauterineintravaginal, 

intravesicalintravitrealtransdermalperivascularbuccalvaginalsublingualorrectal 
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route.
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