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2,3-DIHYDRO-4H-BENZOEB]EI,4]OXAZIN-4-YL)(5-(PHENYL)-PYRIDIN-3-YL)METHANONE 
DERIVATIVESANDSIMILARCOMPOUNDSASCYPIIAIINHIBITORSFORTHE 

TREATMENTOFPROSTATECANCER 

Technical field 

5 

Thepresentinventionrelatestotherapeuticallyactivecompoundsusefulinthe 

treatmentofasteroidreceptorsuchasandrogenreceptor(AR)orestrogenreceptor 
(ER),dependentconditionsanddiseasesandto S 

pharmaceuticalcompositions 

containingsuchcompounds.  

10 

Background ofthe invention 

Treatmentsforsteroidreceptordependentdiseasessuchasandrogenreceptor 

(AR)dependentcancersandestrogenreceptor(ER)dependentcancershavebeen 
I5 investigatedextensively.Prostatecancerforexampleisworldwideoneofthemost 

commoncancersinmen.Eventhoughthe5-yearsurvivalrateofpatientswithlocalized 

prostatecancerishightheprognosisforthosepatientswhodevelopcastration-resistant 

prostatecancer(CJKPC)withinthat5-yearfollow-upperiodispoor.  

20 Theandrogenreceptor(AR)signallingaxisiscriticalinallstagesofprostate 

byhighARexpressionARamplificationandpersistentactivationoftheARsignalling 

axisbyresidualtissue/tumorandrogensandbyothersteroidhormonesand 

intermediatesofsteroidbiosynthesis.Thustreatmentofadvancedprostatecancer 

25 involvesandrogendeprivationtherapy(ADT)suchashormonalmanipulationusing 

gonadotropin-releasinghormone(GnRH)agonists/antagonistsorsurgicalcastration 

ARantagonistsorCYP17A1inhibitors(suchasabirateroneacetateincombinationwith 

prednisone).  

30 Althoughtherapiescaninitiallyleadtodiseaseregressioneventuallymajorityof 

thepatientsdevelopadiseasethatisrefractorytocurrentlyavailabletherapies.  

Increasedprogesteronelevelsinpatientstreatedwithabirateroneacetatehasbeen 

hypothesizedtobeoneoftheresistancemechanisms.Severalnonclinicalandclinical 

cancer.IntheCRPCstage(castrationresistantprostatecancer),diseaseischaracterized



WO2022/117920 PCT/1F12021/050828 

2 

studieshaveindicatedupregulationofenzymesthatcatalysesteroidbiosynthesisatthe 

latestageofCRPC.Veryrecentlyithasbeenpublishedthat11f3-OHandrostenedione 

canbemetabolizedinto11-ketotestosterone(11-K-T)and11-ketodehydrotestosterone 

(11-K-DHT)whichcanbindandactivateARasefficientlyastestosteroneand 
5 dihydrotestosterone.Ithasbeenshownthatthesesteroidsarefoundinhighlevelsin 

plasmaandtissueinprostatecancerpatientssuggestingtheirroleasARagonistsin 

CRPC.FurthermoreithasbeenaddressedthatprostatecancerresistancetoCYP17A1 

inhibitionmaystillremainsteroiddependentandresponsivetotherapiesthatcan 

furthersuppressdenovointratumoralsteroidsynthesisupstreamofCYP17A1, suchas 

S ~ 6 etalCancerRes.,71(20),6503-6513,2011).  

10 byCYPilAlinhibitiontherapy(Cai 

CytochromeP450monooxygenase1lAl(CYPilAl),alsocalledcholesterol 

sidechaincleavageenzymeisamitochondrialmonooxygenasewhichcatalysesthe 

conversionofcholesteroltopregnenolonetheprecursorofallsteroidhormones.By 

I5 inhibitingCYP1lAl, thekeyenzymeofsteroidbiosynthesisupstreamofCYP17A1 

thetotalblockofthewholesteroidbiosynthesiscanbeachieved.CYP1lAlinhibitors 

maythereforehaveagreatpotentialfortreatingsteroidhormonedependentcancers, 

includingprostatecancereveninadvancedstagesofthediseaseandespeciallyin 

thosepatientswhoappeartobehormonerefractory.Ithasbeenshownthata 

vivoinamurineCRPCxenograftmodel(OksalaR.etalAnnalsofOncology,(2017) 

28(suppl.5):Abstract/Poster28P).CYP1lAlinhibitorshavebeendescribedearlierin 

WO2018/115591.  

25 Summary ofthe invention 

Ithasbeenfoundthatcompoundsofformula(I)arepotentCYPilAlinhibitors.  

Thecompoundsoftheinventionarethereforeparticularlyusefulasmedicamentsinthe 

treatmentofsteroidhormonedependentconditionsanddiseaseswhereCYPilAl 

30 inhibitionisdesired.Suchconditionsanddiseasesincludebutarenotlimitedto, 

endocrinecancersanddiseasessuchasprostatecancerandbreastcancer.Inparticular 

thecompoundsoftheinventionareusefulinthetreatmentofARdependentconditions 

anddiseasesincludingprostatecancer.  

20 compoundhavingCYPilAlinhibitoryeffectsignificantlyinhibitedtumorgrowthin
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Thepresentinventionrelatestoacompoundofformula(I)orapharmaceutically 

acceptablesaltthereof 

L z 
A B C 

(I) 

5 wherein 

Bisanyofthefollowinggroups 

N 

I NN N 
N 

(1) (2) or (3) S 

whereinwhenBisgroup(1)or(2)then 

10 Aisa3-10memberedcarbocyclicringora4-12memberedheterocyclic 

ringcontaining1-4heteroatomsselectedfrom0,NorS; 

Cisanyofthefollowinggroups 

II 

0 
(1') (2') or (3') 

S 

15 isCH2,NHorO~ 

G2 andG3 areindependentlyisCHorN' 

Zis-C(O)-, -so2,-cl-3alkyl-or 

Lisabond,-Cvjalkyl-or-C> 7 alkenyl-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxynitrohalogenC> 7 

20 alkyl, 

hydroxyCm7alkyl,-0-halogenC>7alkylor-X-NR 6 R7 ; 
S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 ishydrogenC> 7 alkyloramino; 

G2~N N
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R4 ishydrogenCm7alkylCm7alkoxyhalogenhydroxyhydroxyC17alkyl, 

halogenCm alkylor-C(O)-O-Cinalkyl; 

R5 ishydrogenhalogenC> 7 alkoxyorC>7 alkyl; 
XS 

isabondorC>7 alkyl; 

5 andR7 areindependentlyhydrogenorC 1 7 alkyl; 

whereinwhenBisgroup(3)then 

Aisanyoneofthefollowinggroups 

H DI H H H 
N~N N N N 

~/w/ K7 
(1") (2") (3") (4") (5") (6") (7") (8") 

N 
/ 

(9") (10") or (11") 6 

10 

providedthatwhenCisring(3')thenAisnotring(2'')orring(7''); 

Cisanyofthefollowinggroups 
~r A

II 

15 isCH2,NHorO~ 

G2 andG3 areindependentlyisCHorN' 

Zis-C(O)-, -so2,-cl-3alkyl-or 

Lisabond,-Cvcalkyl-or-C> 7 alkenyl-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyhalogenC> 7 alkyl, 

20 hydroxyCm7alkyl,-0-halogenC>7alkyl,-X-NRsRj, 

S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 ishydrogenC> 7 alkyloramino; 

R4 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyC> 7 alkylhalogenC> 7 

S 

alkylor-C(0)-0-C> 7 alkyl, 
25 ishydrogenhalogenC 1 7 alkoxyorCvcialkyl; 

(F) , (7) , (3') or (4') S
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XS 
isabondorCv~alkyl; 

R6 andR7 areindependentlyhydrogenorCm alkyl; 

withtheprovisothatcompoundofformula(I)isnot 
(r7 ~N1eth.oxy~z~* ;1)(64pyrroti.di.n~I~yI> 

53=- diLydroAll-f4)euzo[b][IA]oxazinA.-x 
t td~.4PS 

U 

(8-Fluoro-3,4-dihydro-3-hydroxymethyl-1(2H)-quinolinyl)(6-(1-pyrrolidinyl)-2

pyrazinyl)methanone; 

(3,4-Dihydro-3-methoxy-1(2H)-quinolinyl)(6-phenyl-4-pyridazinyl)methanone5 

(6-Fluoro-3,4-dihydro-4-methyl- 1(2H)-quinoxalinyl)(5-phenyl-3-pyridinyl)

I0 methadone; 

(3,4-Dihydro-1(2H)-quinolinyl)(5-phenyl-3-pyridinyl)methanoneS 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(3,4-dihydro-1(2H)-quinolinyl)

methanone; 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(7-fluoro-2,3-dihydro-4H-1,4

I5 benzoxazin-4-yl)methanone; 

(6,8-Difluoro-3,4-dihydro-1(2H)-quinolinyl)(5-(4-(dimethylamino)phenyl)-3

pyridinyl)methanone; 

(3,4-Dihydro-1(2H)-quinolinyl)(5-(1-pyrrolidinyl)-3-pyridinyl)methanone; 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(oetahydro-4H-1,4-benzoxazin-4

(5-(4-Methoxyphenyl)-3-pyridinyl)(oetahydro-4H-1,4-benzoxazin-4-yl)

methanone;or 
S (2,3-Dihydro-1H-indo1-1-yl)(5-phenyl-35 

25 Accordingtooneembodimenttheinventionprovidesamethodforthetreatment 

ofasteroidreceptordependentconditionordiseasecomprisingadministeringtoa 

subjectinneedthereofatherapeuticallyeffectiveamountofacompoundofformula(I) 

orapharmaceuticallyacceptablesaltthereof 

L z 
A B C 

(I) 

20 yl)methanone;
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wherein 

Aisa3- 10memberedcarbocyclicringora4-12memberedheterocyclicring 

containing1-4heteroatomsselectedfrom0,NorS; 

Bisanyofthefollowinggroups 

5 

N 

I N 
N N N 

(1) (2) or (3) S 

Cisanyofthefollowinggroups 

II 

G2#N 

N 

0 

(V) (7) (3') or (4') 

GiisCH2,NHorO' 

10 andG3 areindependentlyisCHorN 

Zis-C(O)-, -so2,-cl-3alkyl-or 

Lisabond,-C>7 alkyl-or-C>7 alkenyl-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxynitrohalogenC> 7 

15 hydroxyCm7alkyl,-0-halogenC>7alkylor-X-NR 6 R7 ; 
S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 IShydrogenC> 7 alkyloramino; 

R4 13hydrogenC>7 alkylC>7 alkoxyhalogenhydroxyhydroxyC> 7 alkyl, 

halogenC>7 alkylor-C(O)-O-Cinalkyl; 

20 ishydrogenhalogenC 1 7 alkoxyorCvcialkyl; 
XS isabondorC>7alkyl; 

R6 andR7 areindependentlyhydrogenorC> 7 alkyl.  

Accordingtooneembodimentthesteroidreceptordependentconditionsor 

25 diseasesincludebutarenotlimitedtoendocrinecancersanddiseasessuchasprostate 

cancerparticularlycastrationresistantprostatecancer(CRPC),andbreastcancer.  

alkyl,
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Accordingtooneembodimenttheinventionprovidesapharmaceutical 

compositioncomprisingacompoundofformula(I)togetherwithapharmaceutically 

acceptablecarrier.  

5 Detailed description ofthe invention 

Thepresentapplicationprovidesnovelcompoundsofformula(I)or 

pharmaceuticallyacceptablesaltsthereofwhichareusefulasCYP1lAlinhibitors.  

10 Oneoftheembodimentsofthepresentinventionprovidesacompoundof 

formula(I)orapharmaceuticallyacceptablesaltthereof 

L z 
A B C 

(I) 

wherein 

Bisanyofthefollowinggroups 

N 

I NN N 

15 (1) , (2) or (3) 

whereinwhenBisgroup(1)or(2)then 

Aisa3- 10memberedcarbocyclicringora4-12memberedheterocyclic 

ringcontaining1-4heteroatomsselectedfrom0,NorS; 

20 Cisanyofthefollowinggroups 

II 

G2~N N 

0 
(1') (2') or (3') 

S 

GiisCH2,NHorO' 

G2 andG3 areindependentlyisCHorN' 

N
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Zis-C(O)-, -so2,-cl-3alkyl-or 

Lisabond,-Cm alkyl-or-C>7 alkenyl-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxynitrohalogenC> 7 

alkyl, 

5 hydroxyC>7 alkyl,-0-halogenC> 7 alkylor-X-NR 6 R7 ; 
S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 ishydrogenCm alkyloramino; 

R4 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyhydroxyC> 7 alkyl, 

halogenC>7 alkylor-C(0)-0-C> 7 alkyl; 

10 ishydrogenhalogenC> 7 alkoxyorC>7 alkyl; 
XS isabondorC>7 alkyl; 

R6 andR7 areindependentlyhydrogenorC> 7 alkyl; 

whereinwhenBisgroup(3)then 

Aisanyoneofthefollowinggroups 

H '9 H H H 
N~N N N N 

~/<&~ K7 
N N 

(1") (2") (3") (4") (5") (6") (7") (8") 

N 
/ 
0 (11") S 

providedthatwhenCisring(3')thenAisnotring(2'')orring(7''); 

Cisanyofthefollowinggroups 

-A 
II 

20 (F) , (7) , (3') or (4') S 

GiisCH2,NHor& 

G2 andG3 areindependentlyisCHorN 

Zis-C(0)-, -502,-Cl-3 alkyl-or 

25 Lisabond,-Cv.7alkyl-or-Cv.7alkeny1-; 

(9") (10") or
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R1 ishydrogenCm7alkylC> 7 alkoxyhalogenhydroxyhalogenC 1 7 alkyl, 

hydroxyC>7 alkyl,-0-halogenC> 7 alkyl,-X-NRsRj, 
S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 13hydrogenC> 7 alkyloramino; 

5 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyC> 7 alkylhalogenC 1 7 

S 

alkylor-C(0)-0-C> 7 alkyl, 
R5 ~ShydrogenhalogenC17alkoxyorC17alkyl; 

XS 
isabondorC>7 alkyl; 

R6 andR7 areindependentlyhydrogenorC> 7 alkyl; 

I0 withtheprovisothatcompoundofformula(I)isnot 
4" S 

(I-~ NIethoxv~2~3=- ciihyrdroAU~beuzo[b][I54]oxann~4~yI.)(6n(pyrroIidin=- Inyrit 
'I S 

, 

d methadonee; 

(8-Fluoro-3,4-dihydro-3-hydroxymethyl-1(2H)-quinolinyl)(6-(1-pyrrolidinyl)-2

pyrazinyl)methanone; 

15 (3,4-Dihydro-3-methoxy-1(2H)-quinolinyl)(6-phenyl-4-pyridazinyl)methanone 

(6-Fluoro-3,4-dihydro-4-methyl- 1(2H)-quinoxalinyl)(5-phenyl-3-pyridinyl)

methanone; 

(3,4-Dihydro-1(2H)-quinolinyl)(5-phenyl-3-pyridinyl)methanoneS 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(3,4-dihydro-1(2H)-quinolinyl)

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(7-fluoro-2,3-dihydro-4H-1,4

benzoxazin-4-yl)methanone; 

(6,8-Difluoro-3,4-dihydro- 1(2H)-quinolinyl)(5-(4-(dimethylamino)phenyl)-3

pyridinyl)methanone; 

25 (3,4-Dihydro-1(2H)-quinolinyl)(5-(1-pyrrolidinyl)-3-pyridinyl)methanone; 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(oetahydro-4H-1,4-benzoxazin-4

yl)methanone; 

(5-(4-Methoxyphenyl)-3-pyridinyl)(oetahydro-4H-1,4-benzoxazin-4-yl)

methanoneor 

30 (2,3-Dihydro-1 S 

H-indo1-1-yl)(5-phenyl-35 

ItistobeunderstoodthattheleftbondofZisattachedtotheringBofformula 

(I).ThewavylineingroupAdenotesthesiteofaftachmenttoL.Thewavylinein 

20 methadone;
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groupCdenotesthesiteofattachmenttoZ.TheleftwavylineingroupBdenotesthe 

siteofattachmenttoLandtherightwavylineingroupBdenotesthesiteofattachment 

toZ.  

5 Accordingtooneembodimentspecificallyprovidedisacompoundaccordingto 

formula(I)whereinBisgroup(1)orgroup(3),forexampleBisgroup(1),oras 

anotherexampleBisgroup(3).  

Accordingtoyetoneembodimentspecificallyprovidedarecompounds 

I0 accordingtoanyoftheaboveembodimentswhereinZis-C(O)-,-so 2-,-CH2 -or 

-CH2 -C(O)-.Accordingtoanotherembodimentspecificallyprovidedarecompounds 

accordingtoanyoftheaboveembodimentswhereinZis-C(O)-.Accordingtoyetone 

embodimentspecificallyprovidedarecompoundsaccordingtoanyoftheabove 

embodimentswhereinLisabondCm 3 alkyl-or-Cm3 alkenyl-.Inasubgroupofthe 

I5 precedingembodimentLisabond,-CH 2 -or-C(CH2 )-.Accordingtoyetone 

embodimentspecificallyprovidedarecompoundsaccordingtoanyoftheabove 

embodimentswhereinLisabond.Accordingtoyetoneembodimentspecifically 

providedarecompoundsaccordingtoanyoftheaboveembodimentswhereinCis 

group(1')or(2').Accordingtoyetoneembodimentspecificallyprovidedare 

Accordingtoyetoneembodimentspecificallyprovidedarecompounds 

accordingtoanyoftheaboveembodimentswhereinGiisCH 2 or0,forexampleGiis 

25 CH2 orasanotherexampleGiis0.Inoneaspectprovidedarecompoundsaccordingto 

anyoftheaboveembodimentswhereinG2isNandG3isCHorwhereinG2isCHand 

G3 isN.  

Accordingtooneembodimentspecificallyprovidedarecompoundsaccording 
S 

30 toanyoftheaboveembodimentswhereinR 1 ishydrogenCucaikylCm 7 alkoxy, 

halogenhydroxyCvcalkylorhalogenC> 7 alkyl.Accordingtoanotherembodiment 

specificallyprovidedarecompoundsaccordingtoanyoftheaboveembodiments 

whereinR2 ishydrogenhydroxyCm 7 alkylorhalogen.Accordingtoanother 

20 compoundsaccordingtoanyoftheaboveembodimentswhereinCisgroup(1').
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embodimentspecificallyprovidedarecompoundsaccordingtoanyoftheabove 

embodimentswhereinR 3 ishydrogen.Accordingtoanotherembodimentspecifically 

providedarecompoundsaccordingtoanyoftheaboveembodimentswhereinR 4 is 

hydrogenC>7 alkylhalogenor-C(O)-O-Cinalkyl.  

5 

Accordingtooneembodimentspecificallyprovidedisacompoundaccordingto 

anyoftheaboveembodimentsofformula(I)whereinwhenBisgroup(3)thenAisany 

oneofthefollowinggroups: 

LrLr~ H I 

I N N 
N~~N N/ I 
1/ 

N 

(1") (2a) (2b) (3a) (4a) (4b) (5") (6a) 
I ~z' I 

/ 

N N N 

1~ I 

(7a), (8a), (9a) , (9b) (lOa) or 
-9 

(ha) 

siteofattachmenttoL.  

15 

Accordingtooneembodimentspecificallyprovidedisacompoundaccordingto 

anyoftheaboveembodimentsofformula(I)whereinwhenBisgroup(1)or(2)thenA 
15anyoneofthefollowing S 

groups.  

H H H H 

N~N N N N 

N I 

N I HN~1 

NH NH 
0 

20 (9") , (10") , (11") , (12") or (13") 

R1 andR2 beingattachedtotheaboveA-ringsandthewavylinedenotingthe
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R1 andR2 beingattachedtotheaboveA-ringsandthewavylinedenotingthe 

siteofattachmenttoL.  

InasubclassoftheaboveembodimentarecompoundswhereinAisanyoneof 

5 thefollowinggroups: 

I I uv~ 
I N I 

N~N N/ N 
Ij 

N 

(1") (2a) (2b) (3a) (4a) (4b) (5") (6a) 
I I 

LrvL, LrZA 
I / 

N N N 

I / 
Ni 

(7a) (8a) (9a) (9b) (iGa) 

-V 

(ha) (12a) or (13a) 

10 andR2 beingattachedtotheaboveA-ringsandthewavylinedenotingthe 

siteofattachmenttoL.  

anyoftheaboveembodimentsofformula(I)whereinAisgroup(1''),(2''),(3''),(6"), 

15 (8''),(9")or(10'').  

Accordingtooneembodimentspecificallyprovidedisacompoundaccordingto 

anyoftheaboveembodimentsofformula(I)whereinAisgroup(1''),(2a),(2b),(3a), 

(6a),(Sa),(9b)or(lOa).  

20 

Accordingtooneembodimentthecompoundofthepresentinventionis 

representedbyformula(IA)orapharmaceuticallyacceptablesaltthereof 

Accordingtooneembodimentspecificallyprovidedisacompoundaccordingto
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0 
A 

D M 
N ~s N 

I 
-A 

N 

(IA) 

wherein 

DisNorCH' 

GisCH2 ,NHor0; 

5 MisCHorN; 

R1 ishydrogenCvcalkylC 1 7 alkoxyorhalogen; 

112ishydrogenorhalogen; 

113ishydrogenorC> 7 alkyl; 

114ishydrogenC> 7 alkylhalogenor-C(O)-O-Cinalkyl; 

10 A15anyoneofthefollowing S 

/ I I 
Lar~ H uv¼ 
I N I / 

N~N N/ N N 
Ij I 

N 

(1") (2a) (2b) (3a) (6a), (Sa), (9b) or 
N 

(lOa) 
S 

withtheprovisothatcompoundofformula(I)isnot 

(3,4-Dihydro- 1(2H)-quinolinyl)(5-phenyl-3-pyridinyl)methanone; 

15 (5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(3,4-dihydro-1(2H)-quinolinyl)

methanoneor 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(7-fluoro-2,3-dihydro-4H-1,4

benzoxazin-4 S 

20 Inasubclassoftheaboveembodimentarecompoundsofformula(IA),wherein 

R1 ishydrogenmethylmethoxyorhalogen;R 3 ishydrogenormethyl;R 4 ishydrogen 

methylorhalogen;andAisgroup(1"),(2a),(3a),(9b)or(lOa).  

/
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Accordingtostilloneembodimentthepresentinventionprovidesamethodfor 

thetreatmentofasteroidreceptordependentconditionsanddiseasescomprising 
S 

administeringtoasubjectinneedthereofatherapeuticallyeffectiveamountofa 

compoundofformula(I)asdefinedinanyoftheaboveembodiments.  

5 

Accordingtooneembodimentthesteroidreceptordependentdiseaseor 

conditionisandrogenreceptororestrogenreceptordependentdiseaseorcondition 

includingendocrinecancersanddiseasesforexampleprostatecancerorbreastcancer, 

particularlycastration-resistantprostatecancer(CRPC).Accordingtooneembodiment 

I0 oftheinventiontheCRPCtobetreatedisrefractorytoCYP17A1inhibitortreatment.  

Accordingtoanotherembodimenttheandrogenreceptordependentdiseaseor 

conditionisendocrinecancerwhichisdependentuponCYPilAlactivation.  

Thecompoundsoftheinventioncanbepreparedbyavarietyofsyntheticroutes 

I5 analogouslytothemethodsknownintheliteratureusingsuitablestartingmaterials.The 

compoundsaccordingtoformula(I)canbepreparede.g.analogouslyoraccordingto 

thefollowingreactionSchemes.Somecompoundsincludedintheformula(I)canbe 

obtainedbyconvertingthefunctionalgroupsoftheothercompoundsofformula(I) 

obtainedinaccordancewiththefollowingSchemesbywellknownreactionstepssuch 
S 

sulfonationandothers.Itshouldbenotedthatanyappropriateleavinggroupse.g.N

protectinggroupssuchasat-butoxycarbonyl(t-BOC)grouporaphenylsulfonylgroup, 

canbeusedinwellknownmannerduringthesynthesesinordertoimprovethe 

selectivityofthereactionsteps.  

25 

Compoundsofformula(I)whereinLisabondcanbepreparedaccordingto 

Scheme, whereinwhereinXisahalogenpreferablychloroorbromoandABCZ, 

R1 , 1(2,1(3,114andR 5 areasdefinedabove.InthemethodofScheme1,thecompoundof 

formula[1]iscoupledwithaboronicacidderivativeofformula[2]inasuitable 

30 solventsuchasamixtureofethanoltolueneandwaterinthepresenceofabasesuch 

assodiumcarbonateandacatalystsuchasbis(triphenylphosphine)palladium(II) 

dichlorideatelevatedtemperaturetoproduceacompoundofformula[Ia].Insteadof 

20 asoxidationreductionhydrolysis, acylationalkylationamidationamination
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boronicacidderivative[2]acorrespondingboronicestersuchasboronicacidpinacol 

estercanalsobeused.  

SCHEME.  

OH 
/ 

B 
OH z z x B [2] 

Na2003 
[1] PdCI2(PPh3)2  (Ia) 

5 

Compoundsofformula(I)whereinZis-C(O)-canalsobepreparedaccordingto 

Scheme2,whereinABCLR 1 ,R2 ,R3 ,R4 andR5 areasdefinedabove(forclaritythe 

ringnitrogenatomofcompound[4]isdepictedinScheme2)andRsismethylorethyl.  

InthemethodofScheme2,thecompoundofformula[3]iscoupledwithacompound 

I0 offormula[4]inasuitablesolventsuchastolueneinthepresenceof 

trimethylaluminumandabasesuchastriethylamine(TEA)toproduceacompoundof 

formula[lb].  

SCHEME.  

L L 
B OR6  114] 

Me3AITEA 

(Ib) 

15 

Alternativelycompoundsofformula(I)whereinZis-C(O)-canbeprepared 

accordingtoScheme3,whereinABCLR 1 ,R2 , R3 ,114andR5 areasdefinedabove 

(forclaritytheringnitrogenatomofcompound[4]isdepictedinScheme3).Inthe 

methodofScheme3,thecompoundofformula[5]iscoupledwithacompoundof 

20 formula[4]inasuitablesolventsuchasDMFinthepresenceofabasesuchas 

triethylamine(TEA)andoptionallyacouplingreagentsuchaspropylphosphonic 

anhydride(T 3 P)toproduceacompoundofformula 6 

0 0
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SCHEME.  

0 0 

L L 
B OH 114] 

T3PEt3N 

(Ib) 

Alternativelycompoundsofformula(I)whereinZis-C(O)-canbeprepared 

accordingtoScheme4,whereinABCLR 1 ,R2 ,R3 ,114andR5 areasdefinedabove 

(forclaritytheringnitrogenatomofcompound[4]isdepictedinScheme4).Inthe 

5 methodofScheme4,thecompoundofformula[6]iscoupledwithacompoundof 

formula[4]inasuitablesolventsuchasDCMinthepresenceofabasesuchas 

triethylamine(TEA)toproduceacompoundofformula 6 

SCHEME.  

0 0 

L B CI 114] L 

TEA 

(Ib) 

10 

exampleAispyrrolidineimidazoleorpyrazole)canalsobepreparedaccordingto 

Scheme5,whereinXisahalogenpreferablychloroorbromoandABCZR 1 ,R2 , 

R3 ,R4 andR5 areasdefinedabove(forclaritytheringnitrogenatomofcompound[7] 

I5 isdepictedinScheme5).InthemethodofScheme5,thecompoundofformula[1]can 

becoupledwithacompoundofformula[7]inasuitablesolventsuchasdrytolueneor 

dryDMSOinthepresenceofabasesuchassodiumtert-butoxide(STB),DIPEAor 
6 

potassiumphosphateandoptionallyacatalystsuchastris(dibenzylideneacetone)di
r~ A, 

~¾$\(AO~2~K; atelevatedtemperaturetoproduceacompoundofformula[Ia].  palladium~~-h 
~' $;:~ i~p.
\ A 

20 

Compoundsofformula(I)whereinLisabondandAcontainsa-NHgroup(for
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SCHEME.  

z z 
x B [7] 

basecatalyst 

[1] (Ia) 

Compoundsofformula(I)whereinZis-CH 2 -C(O)-canalsobeprepared 

accordingtoScheme6,whereinABCLR 1 ,R2 , R3 ,1k4andR5 areasdefinedabove 

5 (forclaritytheringnitrogenatomofcompound[4]isdepictedinScheme6).Inthe 

methodofScheme6,thecompoundofformula[8]iscoupledwithacompoundof 

formula[4]inasuitablesolventsuchasDMFinthepresenceofabasesuchas 

trimethylamine(TMA)andoptionallyacouplingreagentsuchaspropylphosphonic 

anhydride(T 3 P)andtoproduceacompoundofformula[Ic].  

10 

L 114] L 

OH TMAT3P 

[Ic] 

15 

Compoundsofformula(I)whereinZis-C> 3 alkyl-canalsobeprepared 

accordingtoScheme7,whereinABCLR 1 ,R2 , R3 ,114andR5 areasdefinedabove 

(forclaritytheringnitrogenatomofcompound[4]isdepictedinScheme7).Inthe 

methodofScheme7,thealdehydecompoundofformula[9]isreactedwitha 

20 compoundofformula[4]inasuitablesolventsuchas1,2-dichloroethaneinthe 

presenceofaceticacidandareducingagentsuchassodiumtriacetoxyborohydride 

(STAB)toproduceacompoundofformula[Id].  

SCHEME.
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SCHEME.  

R3 0 

L B H 114] L B C 

STABaceticacid K 
(Id) 

Intermediatecompoundscanbepreparedaccordingtothemethodsdisclosedin 

theliteratureorasdisclosedinthepresentdisclosure.  

5 

Forexampleintermediatecompoundsofformula[1a]canbepreparedaccording 

toScheme8,whereinBCR 3 ,R4 andR5 areasdefinedaboveandXandYare 

halogenpreferablychloroorbromo(forclaritytheringnitrogenatomofcompound 

[4]isdepictedinScheme8).InthemethodofScheme8,acompoundofformula[10]is 

I0 coupledwithacompoundofformula[4]inasuitablesolventsuchasDCMinthe 

presenceofabasesuchasTEAtoproduceacompoundofformula[1a].  

SCHEME.  

0 
0 

[4] x 

[10] [la] 

15 Intermediatecompoundsofformula[3a]whereinAcontainsa-NHgroup(for 

exampleAispyrrolidineimidazoleorpyrazole)canbepreparedforexample, 

accordingtoScheme9,whereinABRiR 3 ,R2 andR3 areasdefinedaboveandXis 

halogenpreferablychloroorbromo(forclaritytheringnitrogenatomofcompound 

[7]isdepictedinScheme9).InthemethodofScheme9,acompoundofformula[11]is 

20 coupledwithacompoundofformula[7]inasuitablesolventsuchastoluene-dioxanein 

thepresenceofabasesuchaspotassiumphosphateandacatalystsuchasthemixtureof 

tris(dibenzylideneacetone)dipalladiumand2-di-tert-butylphosphino-3,4,5,6

tetramethyl-2' 4' 6'-triisopropyl-1,1'-biphenyltoproduceacompoundofformula[3a].  

x B Y TEA B C
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SCHEME.  

x R3 0 0 

B OR6  [1] 

liii] [3a] 

Intermediatecompoundsofformula[5a]canbepreparedforexample, 

accordingtoScheme10,whereinABR 1 , R2 andR3 areasdefinedaboveXis 

5 halogenpreferablychloroorbromoandRtiismethylorethyl. Inthemethodof 

Scheme10,acompoundofformula[11]iscoupledwithacompoundofformula[2]ina 

suitablesolventsuchasacetonitrile/ethanol/waterinthepresenceofabasesuchas 

sodiumcarbonateandacatalystsuchasPdCl 2 (PPhJ atelevatedtemperatureto 

produceacompoundofformula[3a].  

10 

SCHEME10.  

IOH 0 B o x OH 

B [2] OH 

Intermediatecompoundsofformula[8a]canbepreparedforexample, 

accordingtoScheme11, whereinABR 1 , R2 ,R3 areasdefinedaboveandXis 

I5 halogenpreferablychloroorbromo.InthemethodofScheme11acompoundof 

formula[12]iscoupledwithacompoundofformula[2]inasuitablesolventsuchas 

DME-waterinthepresenceofabasesuchascesiumcarbonateandacatalystsuchas 

addedtetrakis(triphenylphosphine)palladiumtoproduceacompoundofformula[8a].  

[11] [Z5a]
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SCHEME11.  

OH 
I 

B 
x '6 

OH 
[2] 

~m OH 
[12] [8a] 

Alternativelythecompoundsofformula(I)canbepreparedasdisclosedinthe 

specificExamplesofthepresentdisclosure.  

5 

Unlessdefinedotherwisealltechnicalandscientifictermsusedhereinhavethe 

samemeaningasiscommonlyunderstoodbyoneofskillinarttowhichthesubject 

matterhereinbelongs.Asusedhereinthefollowingdefinitionsaresuppliedinorderto 

facilitatetheunderstandingofthepresentinvention.  

10 

Thetermsubject"asemployedhereinreferstohumansandanimals.  

Theterm'steroidreceptorreferstoreceptorwhichbindstoand.i.s S 

C asteroidhormone.Examplesofsteroidreceptorsincludebutarenotlimitedto, 

I5 androgen.,estrogenglucoc.orticoi&.andprogesteronereceptors.  

endocrinecanterreterstopartiallyorcompletelyunregulated 
growthofoneormorecellularcomponentsoftheendocrinesystemincludinQbutnot 

'I 9 

limitedto9 cancersofoneormoreoftheadrenalg.Ian.t~ 

20 

Theterm'elevatedtemperature'Kreferstoatemperaturehigherthanroom 
3 It 

temperature~ rpicallyfromabout30toabout7120 0 Ctromexamplefromabout40to 

about1000 Corfromabout50toabout80 0 C.  

25 Theterm'halo"or"halogen asemployedhereinassuchoraspartofanother 

groupreferstochlorinebrominefluorineoriodine.  

3
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Theterm"C>7alkyl",asemployedhereinassuchoraspartofanothergroup, 

referstoastraightorbranchedchainsaturatedhydrocarbongrouphaving1, 2,3,4,5,6 

or7carbonatom(s).RepresentativeexamplesofCm 7 alkylincludebutarenotlimited 

tomethylethyln-propyliso-propyln-butyliso-butylsec-butyltert-butyln-pentyl, 

5 iso-pentylandn-hexyl.Onepreferredembodimentof"C> 7 alkyl"isCv~alkyl.Theterm 

"cl-3alkyl"referstoapreferredembodimentof"Cm alkyl"having1, 2or3carbon 

atoms.  

Theterm"Cmcalkenyl",asemployedhereinassuchoraspartofanothergroup, 

I0 referstoanaliphatichydrocarbongrouphaving2,3, 4,5, 6or7carbonatomsand 

containingoneorseveraldoublebonds.Representativeexamplesincludebutarenot 

limitedtoethenylpropenylandcyclohexenyl.  

Theterm"C3ncycloalkyl"asemployedhereinassuchoraspartofanother 

I5 groupreferstoasaturatedcyclichydrocarbongroupcontaining3,4,5,6or7carbon 

atoms.Representativeexamplesofcycloalkylincludebutarenotlimitedtocyclo

propylcyclobutylcyclopentylandcyclohexyl.  

Theterm'hydroxy, asemployedhereinassuchoraspartofanothergroup, 

Theterm"cyano asemployedhereinassuchoraspartofanothergrouprefers 

toa-CNgroup.  

25 Thetermcarboxy asemployedhereinassuchoraspartofanothergroup, 

refersto COOHgroup.  

Thetermcarbonyl",asemployedhereinassuchoraspartofanothergroup, 

referstoacarbonatomdouble-bondedtoanoxygenatom(C0) 

30 

Theterm"oxo asemployedhereinassuchoraspartofanothergrouprefersto 

oxygenatomlinkedtoanotheratombyadoublebond(0) 

20 referstoan-OHgroup.
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Theterm"C>7alkoxy, asemployedhereinassuchoraspartofanothergroup, 

referstoC>7 alkylasdefinedherein, appendedtotheparentmolecularmoietythrough 

anoxygenatom.RepresentativeexamplesofC> 7 alkoxyincludebutarenotlimitedto 

methoxyethoxypropoxybutoxyisobutoxysec-butoxyandtert-butoxy.  

5 

Theterm'hydroxyC> 7 alkyl, asemployedhereinreferstoatleastonehydroxy 
S groupasdefinedhereinappendedtotheparentmolecularmoietythroughaCm7alkyl 

S groupasdefinedherein.RepresentativeexamplesofhydroxyCm 7 alkylincludebutare 

notlimitedtohydroxymethyl,2,2-dihydroxyethyl,1-hydroxyethyl,3-hydroxypropyl, 

I0 1-hydroxypropyl, 1-methyl-1-hydroxyethyland1-methyl- 1-hydroxypropyl.  

Theterm'halogenCm 7 alkyl",asemployedhereinreferstoatleastonehalogen, 

asdefinedhereinappendedtotheparentmolecularmoietythroughaC17alkylgroup, 

asdefinedherein.RepresentativeexamplesofhaloC> 7 alkylincludebutarenotlimited 

I5 tofluoromethyldifluoromethyltrifluoromethyl,2-chloroethyland3-bromopropyl.  

ThetermcyanoC> 7 alkyl, asemployedhereinreferstoacyanogroupas 

definedhereinappendedtotheparentmolecularmoietythroughaC> 7 alkylgroupas 

defined S RepresentativeexamplesofcyanoC> 7 alkylincludebutarenotlimited 

Theterm'halogenC> 7 alkoxy, asemployedhereinreferstoatleastone 

halogenasdefinedhereinappendedtotheparentmolecularmoietythroughaC> 7 

alkoxygroupasdefinedherein.  

25 

ThetermphenylC17alkyl",asemployedhereinreferstoatleastonephenyl 

groupappendedtotheparentmolecularmoietythroughaC> 7 alkylgroupasdefined 

herein.  

30 Theterm"Cv.7alkylcarbonyl asemployedhereinassuchoraspartofanother 

groupreferstoaC> 7 alkylgroupasdefinedhereinappendedtotheparentmolecular 

moietythroughacarbonylgroupasdefinedherein.  

20 tocyanomethyl,1-cyanoethyl,1-cyanopropyland2-cyanopropyl.
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Theterm"C>7alkoxyC17alkyl, asemployedhereinassuchoraspartof 

anothergroupreferstoatleastoneCm 7 alkoxygroupasdefinedhereinappendedto 

herein.  

theparentmolecularmoietythroughanC> 7 alkylgroupasdefined S 

5 Theterm'4-12memberedheterocyclyl"asemployedhereinreferstoa 
S 

saturatedpartiallysaturatedoraromaticringwith4-12ringatomsofwhich1-4atoms 

areheteroatomsselectedfromagroupconsistingofN0andS.Oneembodimentofa 

"4-12memberedheterocyclyl"isa"4-10memberedheterocyclyl"whichreferstoa 
S 

saturatedpartiallysaturatedoraromaticringwith4-10ringatomsofwhich1-4atoms 

I0 areheteroatomsselectedfromagroupconsistingofN0andS.Representative 

examplesofa4-12memberedheterocyclicringincludebutarenotlimitedtooxetanyl, 

azetidinylpyrazolyl,1,2,4-triazol-1-yl,1,2,3-triazol-1-ylpyrimidinylpyridinyl, 

piperidinyltetrazolylpiperazinylfuranylmorpholinylpiperidinylpyrrolidinyl, 

thiazolyl, isoxazolylpyrazinyltetrahydropyranyl,1,2,4-oxadiazolyl, oxazolyl, 

I5 imidazolylindolyland4,5-dihydroimidazolylrings.  

ThetermI'3-10memberedcarbocyclyl",asemployedhereinreferstoa 
S 

saturatedpartiallysaturatedoraromaticringwith3to10ringatomsconsistingof 

carbonatomsonly.Oneembodimentofa"3-10memberedcarbocyclyl"isa"3-6 

with3to6ringatomsconsistingofcarbonatomsonly.Representativeexamplesofa3

10memberedcarbocyclylgroupincludebutarenotlimitedtophenylcyclohexyl, 

cyclohexenylcyclopentylcyclopentenylandcyclobutylrings.  

25 ThetermI'substituted"asusedhereininconnectionwithvariousresiduesrefers 

toifnototherwisedefinedtohalogensubstituentssuchasfluorinechlorinebromine 

iodineorC>7 alkylC3ncycloalkylhydroxyaminonitrocyanothiolC> 7 alkyl, 

methylsulfonylC> 7 alkoxyhaloC> 7 alkylhydroxyC> 7 alkyloraminoC> 7 alkyl 

substituents.PreferredarehalogenCm 7 alkylhydroxyaminohaloCm 7 alkylC>7 

30 alkoxyandmethylsulfonylsubstituents.Inonegroupofpreferredsubstituentsare1-2 

substituentsselectedfromC> 7 alkylorhalogensubstituentsparticularlyCvs~alkylor 

halogensubstituentsparticularlymethylethylchlorofluoroorbromosubstituents.  

20 memberedcarbocyclyl"whichreferstoasaturatedpartiallysaturatedoraromaticring
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The"substituted"groupsmaycontain1to3,preferably1or2,oftheabove 

mentionedsubstituentsifnototherwisedefined.  

Opticallyactiveenantiomersordiastereomersofcompoundsofformula(I)can 
S 

5 bepreparede.g.byresolutionoftheracemicendproductbyknownmethodsorby 

usingsuitableopticallyactivestartingmaterials.Similarlyracemiccompoundsof 

formula(I)canbepreparedbyusingracemicstartingmaterials.Resolutionofracemic 

compoundsofformula(I)oraracemicstartingmaterialthereofcanbecarriedoutfor 

examplebyconvertingtheracemiccompoundintoitsdiastereromericsaltmixtureby 

I0 reactionwithanopticallyactiveacidandsubsequentseparationofthediastereomersby 

crystallization.Representativeexamplesofsaidopticallyactiveacidsincludebutare 

notlimitedtoD-tartaricacidanddibenzoyl-D-tartaricacid.Alternativelypreparative 

chiralchromatographymaybeusedforresolutionoftheracemicmixture.  

15 Pharmaceuticallyacceptablesaltsarewellknowninthefieldofpharmaceuticals.  

Non-limitingexamplesofsuitablesaltsincludemetalsaltsammoniumsaltssaltswith 

anorganicbasesaltswithaninorganicacidsaltswithorganicacidandsaltswith 

basicoracidicaminoacid.Non-limitingexamplesofmetalsaltsincludealkalimetal 

saltssuchassodiumsaltandpotassiumsaltalkalineearthmetalsaltssuchascalcium 

includechloridesbromidessulfatesnitratesphosphatessulfonatesmethane 

sulfonates, formatestartratesmaleates, citrates, benzoates, salicylates, ascorbates 

acetates, oxalates, fumarates, hemifumarates, andsuccinates. Pharmaceutically 

acceptableesterswhenapplicablemaybepreparedbyknownmethodsusing 

25 pharmaceuticallyacceptableacidsthatareconventionalinthefieldofpharmaceuticals 

andthatretainthepharmacologicalpropertiesofthefreeform.Non-limitingexamples 

oftheseestersincludeestersofaliphaticoraromaticalcoholse.g.methylethylpropyl, 

isopropylbutylisobutylsec-butyltert-butylesters.Phosphateestersandcarbonate 

estersarealsowithinthescopeoftheinvention.  

30 

Thedefinitionofformula(I)aboveisinclusiveofallthepossibleisotopesand 

isomerssuchasstereoisomersofthecompoundsincludinggeometricisomersfor 

exampleZandFisomers(cisandtransisomers),andopticalisomerse.g.  

20 saltandmagnesiumsalt.Non-limitingexamplesofsaltswithinorganicororganicacids
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diastereomersand enantiomersandprodrugesterse.g.phosphateestersandcarbonate 

esters.  

Itwillbeappreciatedbythoseskilledintheartthatthepresentcompoundsmay 

5 containatleastonechiralcenter.Accordinglythecompoundsmayexistinoptically 

activeorracemicforms.Itistobeunderstoodthattheformula(I)includesanyracemic 

oropticallyactiveformormixturesthereofInoneembodimentthecompoundsarethe 

pure(R)-isomers.Inanotherembodimentthecompoundsarethepure(S)-isomers.In 

anotherembodimentthecompoundsareamixtureofthe(R)andthe(S)isomers.In 

I0 anotherembodimentthecompoundsarearacemicmixturecomprisinganequalamount 

ofthe(R)andthe(S)isomers.Thecompoundsmaycontaintwochiralcenters.Insuch 

caseaccordingtooneembodimentthecompoundsareamixtureofdiasteromers.  

Accordingtoanotherembodimentthecompoundsoftheinventionareamixtureof 

enantiomers.Accordingtostillanotherembodimentthecompoundsarepure 

I5 enantiomers.Theindividualisomersmaybeobtainedusingthecorrespondingisomeric 

formsofthestartingmaterialortheymaybeseparatedafterthepreparationoftheend 

compoundaccordingtoconventionalseparationmethods.Fortheseparationofoptical 

isomerse.g.enantiomersordiastereomersfromthemixturethereoftheconventional 

resolutionmethodse.g.fractionalcrystallisationmaybeused.  

Thepresentcompoundsmayalsoexistastautomersorequilibriummixtures 

thereofwhereinaprotonofacompoundshiftsfromoneatomtoanother.Examplesof 

tautomerismincludebutarenotlimitedtoamido-imidoketo-enolphenol-keto, 

oxime-nitrosonitro-aciimine-enamineannulartautomerismofheterocyclicringssuch 

25 aspyrazoleringandthelike.Tautomericformsareintendedtobeencompassedby 

compoundsofformula(I),eventhoughonlyonetautomericformmaybedepicted.  

Examplesofpreferredcompoundsofonegroupofformula(I)include 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(3-(trifluoromethoxy)phenyl)

30 pyridin-3-yl)methanone(Compound1), 

(7-Fluoro-2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridin

3-yl)methanone(Compound2); 

20
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S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)Q1.-methyl-5-phenylpyridin-3-yl)

methanone(Compound3); 

(3,,4-Dihydroquinoun-1(2H)-yl)(4-methyl-5-phenyipyridin-3-yl)methanone 

(Compound4); 
(2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(4-fluorophenyl)-4

methylpyridin-3-yl)methanone(Compound5); 

(4-Amino-5-phenylpyridin-3-yl)(3,4-dihydroquinoun-1(2H)-yl)methanone 

(Compound6); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridazin-3-yl)

I0 methanone(Compound7); 

(6-(Benzo[d]oxazol-6-yl)pyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4

yl)methanone(Compound8); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(3-(trifluoromethoxy)phenyl)
pyrazin-2-yl)methanone(Compound9); 

15 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-phenylpyridin-3-yl)methanone 

(Compound10); 

(5-(4-Chlorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(Compound11); 
S 

(6-(2,3-Dihydrobenzofuran-6-yl)pyrazin-2-yl)(3,4-dihydroquinoun-1(2H)-yl)

20 methanone(Compound12); 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(2,3-dihydrobenzofuran-6

yl)pyrazin-2-yl)methanone(Compound13); 

(3,4-Dihydroquinoun-1(2H)-yl)(6-(4-methoxyphenyl)pyrazin-2-yl)methanone 

(Compound14); 

25 (3,4-Dihydroquinoun-1(2H)-yl)(6-phenylpyrazin-2-yl)methanone(Compound 
S 

15), 
(3,4-Dihydroquinoun-1(2H)-yl)(5-(4-fluorophenyl)pyridin-3-yl)methanone 

(Compound16); 

(5-(4-Chlorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

30 methanone(Compound17); 

(3,4-Dihydroquinoun-1(2H)-yl)(5-(4-methoxyphenyl)pyridin-3-yl)methanone 

(Compound18); 

S
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(5-(3,4-Difluorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(Compound19); 
S 

(2,,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(4-fluorophenyl)pyrazin-2-yl)

methanone(Compound20); 

5 (6-(4-Fluorophenyl)pyrazin-2-yl)(4-methyl-3,4-dihydroquinoxalin-1(2H)-yl)

methanone(Compound21); 

(6-(4-Fluorophenyl)pyrazin-2-yl)(2-methyl-3,4-dihydroquinoun-1(2H)-yl)

methanone(Compound22); 
S 

(2,,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-methoxyphenyl)pyridin-3-yl)

I0 methanone(Compound23); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridin-3-yl)

methanone(Compound24); 

(3,4-Dihydroquinoun-1(2H)-yl)(6-(3-methoxyphenyl)pyrazin-2-yl)methanone 

(Compound25); 

15 (6-(4-Fluorophenyl)pyrazin-2-yl)(3-methyl-2,3-dihydro-4H
S benzo[b][1,4]oxazin-4-yl)methanone(Compound26), 

S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluoro-3-hydroxyphenyl)

pyridin-3-yl)methanone(Compound27); 

(5-(2,4-Difluorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

20 methanone(Compound28); 

(6-(2,3-Dihydrobenzofuran-6-yl)pyrazin-2-yl)(oetahydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(Compound29); 

(3,4-Dihydroquinoun-1(2H)-yl)(6-(4-fluorophenyl)pyridazin-4-yl)methanone 

(Compound30); 

25 (5-(4-Fluorophenyl)pyridin-3-yl)(4-methyl-3,4-dihydroquinoxalin-1(2H)-yl)

methanone(Compound31); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-nitrophenyl)pyridin-3-yl)

methanone(Compound32); 

(5-(Cyclohex-1-en-1-yl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4

30 yl)methanone(Compound33); 

(3,4-Dihydro-1,5-naphthyridin-1(2H)-yl)(5-(4-methoxyphenyl)pyridin-3-yl)

methanone(Compound34); 

S
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Ethyl4-(6-(4-fluorophenyl)pyrazine-2-carbonyl)-3,4-dihydro-2H-benzo[b][1,4]

oxazine-2-carboxylate(Compound35); 

1-(5 S 

-Phenylnicotinoyl)-2,3-dihydroquinolin-4(1H)-one(Compound36); 
(3,4-Dihydro-1,5-naplithyridin-1(2H)-yl)(6-phenylpyrazin-2-yl)methanone 

5 (Compound37); 

(3,4-Dihydroquinolin-1(2H)-yl)(5-(3-methoxyphenyl)pyridin-3-yl)methanone 

(Compound38); 

(5-(1H-Pyrro1-1-yl)pyridin-3-yl)(3,4-dihydroquinoun-1(2H)-yl)methanone 

(Compound39); 
10 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(6-(4-fluorophenyl)pyridazin-4-yl)

methanone(Compound40); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(2-fluorophenyl)pyridin-3-yl)
methanone(Compound41); 

(3,4-Dihydro-1,5-naplithyridin-1(2H)-yl)(5-(4-fluorophenyl)pyridin-3-yl)

I5 methanone(Compound42); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(1-methyl-1H-pyrazol-4-yl)

pyrazin-2-yl)methanone(Compound43); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4

(trifluoromethyl)phenyl)pyridin-3-yl)methanone(Compound44); 

20 (2,3-Dihydro-4H-benzo[b][1,4] S 

pyridin-3-yl)methanone(Compound45); 

4-((5-(4-Fluorophenyl)pyridin-3-yl)sulfonyl)-3,4-dihydro-2H-benzo[b][1,4]

oxazine(Compound46); 

1-((5-(4-Fluorophenyl)pyridin-3-yl)sulfonyl)-1,2,3,4-tetrahydroquinoline 

25 (Compound47); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(3

(trifluoromethyl)phenyl)pyridin-3-yl)methanone(Compound48); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6'-fluoro-[3,3'-bipyridin]-5-yl)

methanone(Compound49); 
30 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(3-methoxyphenyl)pyridin-3-yl)

methanone(Compound50); 

(3,4-Dihydroquinolin-1(2H)-yl)(5-(1-phenylvinyl)pyridin-3-yl)methanone 

(Compound51); 

oxazin-4-yl)(5-(4-fluoro-2-methoxyphenyl)-
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(3,4-Dihydroquinoun-1(2H)-yl)(6-phenylpyridazin-4-yl)methanone(Compound 
e 52), 

(6-Methoxy-3,4-dihydroquinolin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound53); 

5 (3,4-Dihydroquinoun-1(2H)-yl)(5-(4-(hydroxymethyl)phenyl)pyridin-3-yl)

methanone(Compound54); 

(5-(4-Fluorophenyl)pyridin-3-yl)(oetahydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(Compound55); 

(5-(4-Fluorophenyl)pyridin-3-yl)((4aS,8aS)-octahydro-4H-benzo[b][1,4]oxazin

I0 4-yl)methanone(Compound56); 

(5-(4-Fluorophenyl)pyridin-3-yl)((4aR,8aR)-oetahydro-4H-benzo[b][1,4]oxazin

4-yl)methanone(Compound57); 
S S (2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluoro-3-nitrophenyl)pyridin-3

yl)methanone(Compound58); 

15 (5-Methoxy-3,4-dihydroquinolin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound59); 

(5-(4-Fluorophenyl)pyridin-3-yl)(indoun-1-yl)methanone(Compound60); 

(3,4-Dihydro-1,5-naplithyridin-1(2H)-ylffS-phenylpyridin-3-yl)methanone 

(Compound61); 

20 II4'-Bipyridin]-5-ylQ3,4-dihydroquinoun-1(2H)-yl)methanone(Compound62); 
(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(1-methyl-1H-pyrazol-5-yl)

pyrazin-2-yl)methanone(Compound63); 

(6-(4-Fluorophenyl)pyridazin-4-yl)(2-methyl-3,4-dihydroquinoun-1(2H)-yl)

methanone(Compound64); 
25 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(4

(hydroxymethyl)phenyl)pyridin-3-yl)methanone(Compound65); 

(5-(3,6-Dihydro-2H-pyran-4-yl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(Compound66); 

Methyl1-(5-phenylnicotinoyl)-1,2,3,4-tetrahydroquinoline-6-carboxylate 

30 (Compound67); 

(3,4-Dihydroquinoun-1(2H)-yl)(5-(4-((dimethylamino)methyl)phenyl)pyridin-3

yl)methanone(Compound68); 

S
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(7-Methoxy-3,4-dihydroquinolin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound69); 

3~1~~-Bipyridin]-5-yl(3,4-dihydroquinoun-1(2H)-yl)methanone(Compound70); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(p-tolyl)pyridin-3-yl)methanone 

5 (Compound71); 

(5-(2,3-Dihydrobenzofuran-6-yl)pyridin-3-yl)(oetahydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(Compound72); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(1-methyl-1H-pyrazol-4-yl)

pyridin-3-yl)methanone(Compound73); 
10 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(pyrrolidin-1-yl)pyridin-3-yl)

methanone(Compound74); 

2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(6,6-dimethyl-3-azabicyclo[3. 1.0]

hexan-3-yl)pyridin-3-yl)methanone(Compound75); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(pyrrolidin-1-yl)pyrazin-2-yl)

I5 methanone(Compound76); 

(6-(3,3-Difluoroazetidin-1-yl)pyrazin-2-yl)(2,3-dihydro-4H
S benzo[b][1,4]oxazin-4-yl)methanone(Compound77), 

S S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(4-methylpiperazin-1-yl)pyrazin

2-yl)methanone(Compound78); 

one(Compound79); 

1-(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)-2-(5-(4-methoxyphenyl)pyridin-3

yl)ethan-1-one(Compound80); 

4-((5-Phenylpyridin-3-yl)methyl)-3,4-dihydro-2H-benzo[b][1,4]oxazine 

25 (Compound81); 

(3,4-Dihydroquinolin-1(2H)-yl)(5-(4-methyl-~ S 

H-imidazol-1-yl)pyridin-3-yl)
methanone(Compound82); 

(3,4-Dihydroquinolin-1(2H)-yl)(6-(4-methyl-~ S 

H-imidazol-1-yl)pyrazin-2-yl)

methanone(Compound83); 

30 (3,4-Dihydroquinolin-1(2H)-yl)(6-(4-methyl-1H-pyrazo1-1-yl)pyrazin-2-yl)

methanone(Compound84); 

(6-Benzylpyrazin-2-yl)(3,4-dihydroquinolin-1(2H)-yl)methanone(Compound 
S 85), 

20 1-(3,4-Dihydroquinolin-1(2H)-yl)-2-(5-(4-fluorophenyl)pyridin-3-yl)ethan-1-
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1-(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)-2-(5-(4-fluorophenyl)pyridin-3

yl)ethan-1-one(Compound86); 

(3,4-Dihydroquinolin-1(2H)-yl)(6-(3,5-dimethyl-1H-pyrazol-1-yl)pyrazin-2-yl)

methanone(Compound87); 

5 (3,4-Dihydroquinolin-1(2H)-yl)(5-(4-methyl-1H-pyrazol-1-yl)pyridin-3-yl)

methanone(Compound88); 

1-((5-(4-Fluorophenyl)pyridin-3-yl)methyl)- 1,2,3,4-tetrahydroquinoline 

(Compound89);or 

1-((5-(4-Fluorophenyl)pyridin-3-yl)methyl)indoline(Compound90); 

10 andtautomersandpharmaceuticallyacceptablesaltsthereof 

Compoundsoftheinventionmaybeadministeredtoapatientintherapeutically 

effectiveamountswhichrangeusuallyfromabout0.5toabout2000mgmoretypically 

formabout1toabout500mgforexamplefromabout2toabout100mgdaily 

I5 dependingontheagesexweightethnicgroupconditionofthepatientconditiontobe 
S 

treatedadministrationrouteandtheactiveingredientused.Thecompoundsofthe 

inventioncanbeformulatedintodosageformsusingtheprinciplesknownintheart.  

Thecompoundcanbegiventoapatientassuchorincombinationwithsuitable 

pharmaceuticalexcipientsintheformoftabletsgranulescapsulessuppositories, 
S 

20 emulsionssuspensionsorsolutions.Choosingsuitableingredientsforthecomposition 

camerssolventsgel-forming 

ingredientsdispersionformingingredientsantioxidantscolourssweetenerswetting 

compoundsandotheringredientsnormallyusedinthisfieldoftechnologymayalsobe 

used.Thecompositionscontainingtheactivecompoundcanbegivenenterallyor 

25 parenterallytheoralroutebeingthepreferredway.Thecontentsoftheactive 

compoundinthecompositionisfromabout0.5to1000otypicallyfromabout0.5to 

about200operweightofthetotalcomposition.  

rr¶h compoundsoftheinventioncanbegiventothesubjectastimsoleactive 
r 

30 ingredientorincornibi.nationwithoneofmore.othieractiveingredientsfortreatmentofa 

particulardisease.  

isaroutineforthoseofordinaryskillintheart.Suitable S
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Inthetreatmentofasteroidreceptordependentdiseaseorcondition.suchas 

endocrinecancersanddisordersincludingprostatecancerandbreastcancera 

combinationoftherapeuticagentsand/orothertreatments(e.g.,radiationtherapy)is 

oftenadvantageous.Thesecond(orthird)agenttobeadministeredmayhavethesame 

5 ordifferentmechanismofactionthantheprimarytherapeuticagent.  

Accordinglyacompoundoftheinventionmaybeadministeredincombination 

withotheranti-cancertreatmentsusefulinthetreatmentofcancerssuchasprostate 

cancerorbreastcancer.Forexampleacompoundoftheinventioncanbepackaged 

I0 togetherwithinstructionsthatthecompoundistobeusedincombinationwithother 

anti-canceragentsandtreatmentsforthetreatmentofcancer.Thepresentinvention 

furthercomprisescombinationsofacompoundoftheinventionandoneormore 

additionalagentsinkitformforexamplewheretheyarepackagedtogetherorplaced 

inseparatepackagestobesoldtogetherasakitorwheretheyarepackagedtobe 

I5 formulatedtogether.  

Accordingtooneembodimentoftheinventionthetherapeuticallyeffective 

amountofacompoundofformula(I)orapharmaceuticallyacceptablesaltthereofis 

co-administeredwithaglucocorticoidand/oramineralocorticoidandoptionallywith 

Examplesofsuitableglucocorticoidsincludebutarenotlimitedto, 

hydrocortisone, prednisone, prednisolonemethylprednisoloneanddexamethasone.  

Examplesofsuitablemineralocorticoidsincludebutarenotlimitedtofludrocortisone 

25 deoxycorticosterone,11-desoxycortisoneanddeoxycorticosteroneacetate.  

Theoptionalotheranti-canceragentswhichcanbeadministeredinadditiontoa 

compoundofformula(I)orapharmaceuticallyacceptablesaltthereofincludebutare 

notlimitedto, 

30 non-steroidalandrogenreceptorantagonists(eg.enzalutamideapalutamide 

anddarolutamide); 

steroidogenesisinhibitors(e.g.CYP17A1inhibitorssuchasabiraterone 

acetateandseviteronel); 

20 oneormoreanti-canceragents.
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chemotherapeuticagents(e.g.docetaxelandpaclitaxel); 

antiestrogens(e.g.tamoxifenandfulvestrant); 

epigeneticmodulators(e.g.BETinhibitorsandHDACinhibitors); 

mT0Rinhibitors(e.g. everolimus); 

5 AKTinhibitors(e.g.AZ5363); 

radiopharmaceuticals(e.g. aipharadin); 

GnRH/LHRHanalogues(suchasleuprorelin); 

P13Kinhibitors(e.g.idelalisib);and 

CDK4/6inhibitors(e.g.ribocyclib).  

10 

Accordingtooneembodimentoftheinventionthetherapeuticallyeffectiveamountof 

acompoundofformula(I)orapharmaceuticallyacceptablesaltthereofisadministered 

toasubjectinneedthereofinadditiontoatherapeuticallyeffectiveamountofoneor 

moreanti-canceragentsselectedfromthelistconsistingof 

15 non-steroidalandrogenreceptorantagonists(eg.enzalutamideapalutamide 

anddarolutamide); 

steroidogenesisinhibitors(e.g.CYP17A1inhibitorssuchasabiraterone 

acetateandseviteronel); 

chemotherapeuticagents(e.g.docetaxelandpaclitaxel); 

epigeneticmodulators(e.g.BETinhibitorsandHDACinhibitors); 

mT0Rinhibitors(e.g. everolimus); 

AKTinhibitors(e.g.AZ5363); 

radiopharmaceuticals(e.g. alpharadin); 

25 GnRH/LHRHanalogues(suchasleuprorelin); 

P13Kinhibitors(e.g.idelalisib);and 

CDK4/6inhibitors(e.g.ribocyclib).  

Accordingtooneembodimentoftheinventionthetherapeuticallyeffective 

30 amountofacompoundofformula(I)orapharmaceuticallyacceptablesaltthereofis 

administeredtoasubjectinneedthereofinadditiontoatherapeuticallyeffective 

amountofasteroidogenesisinhibitor(e.g.aCYP17A1inhibitor).Examplesofsuitable 

CYP17A1inhibitorsincludebutarenotlimitedtoabirateroneacetateandseviteronel.  

20 antiestrogens(e.g.tamoxifenandfulvestrant);
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Accordingtoanotherembodimentoftheinventionthetherapeuticallyeffective 

amountofacompoundofformula(I)orapharmaceuticallyacceptablesaltthereofis 

administeredtoasubjectinneedthereofinadditiontoatherapeuticallyeffective 

5 amountofanon-steroidalandrogenreceptorantagonist.Examplesofsuitablenon

steroidalandrogenreceptor(AR)antagonistsincludebutarenotlimitedto 

enzalutamideapalutamideanddarolutamide.  

Accordingtostillanotherembodimentthepresentinventionprovidesa 

I0 pharmaceuticalcombinationcomprisingacompoundofformula(I)ora 

pharmaceuticallyacceptablesaltthereofandatleastoneadditionalactiveingredient 

selectedfromthelistconsistingof 

glucocorticoid 

amineralocorticoid, 

15 asteroidogenesisinhibitor(e.g.aCYPi7A1inhibitor), 

anon-steroidalandrogenreceptorantagonist 

chemotherapeuticagents(e.g.docetaxelandpaclitaxel), 

antiestrogens(e.g.tamoxifenandfulvestrant), 

epigeneticmodulators(e.g.BETinhibitorsandHDACinhibitors), 

AKTinhibitors(e.g.AZ5363); 

radiopharmaceuticals(e.g. alpharadin); 

GnRH/LHRHanalogues(suchasleuprorelin); 

P13Kinhibitors(e.g.idelalisib);and 

25 CDK4/6inhibitors(e.g.ribocyclib) 

forsimultaneousseparateorsequentialadministration.  

Theaboveothertherapeuticagentswhenemployedincombinationwitha 

compoundoftheinventioncanbeusedforexampleinthoseamountsindicatedinthe 

30 PhysiciansIDeskReference(PDR)orasotherwisedeterminedbyoneofordinaryskill 

intheart.  

20 mT0Rinhibitors(eg.everolimus);
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Thecompoundsoftheinventioncanbepreparedbyavarietyofsyntheticroutes 

analogouslytothemethodsknownintheliteratureusingsuitablestartingmaterials.The 

presentinventionwillbeexplainedinmoredetailbythefollowingexperimentsand 

examples.Theexperimentsandexamplesaremeantonlyforillustratingpurposesand 

5 donotlimitthescopeoftheinventiondefinedinclaims.  

EXAMPLES: 

Intermediate1:6-(2,3-Dihydrobenzofuran-5-yl)pyrazine-2-carboxylicacid 

10 

OH CI 
I 0 

HOA N N 

o 1 N 

Amixtureofmethyl-6-chloro-2-pyrazinecarboxylate(0.5g,2.90mmol),2,3

dihydrobenzofuran-5-boronicacid(0.47g,2.90mmol),PdCl 2 (PPh3 )2 (102.0mg,0.145 

I5 mmol)andsodiumcarbonate(0.30g,2.90mmol)inacetonitrile/ethanol/water(2mlI2 

ml/2ml)wasdegassedandheatedat1000Cinmicrowaveovenfor1.5h.Aftercooling 

toRTthereactionmixturewasdilutedwithEtOAc(10ml)andfiltered.Thecombined 

vacuo.Thecruderesiduewaspurifiedbycolumnchromatographytoaffordthetitle 

20 compound.LC-MS:miz243. 1[M+H]~ 

Thefollowingintermediateswerepreparedaccordingtotheproceduredescribed 

forIntermediate1fromthestartingmaterialsindicatedonthetable.  

No. Structure LC-MS Startingmaterial 

m/z231.0 4-Methoxyphenylboronicacidand 
0 

Int-2 NN 0H [M+H]-F Methyl-6-chloro-2-pyrazine

N carboxylate 

organiclayerwaswashedwithbrinedriedwithanhydrousNa2SO4andconcentratedin
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0 m/z2011 Methyl6-phenylpyrazine-2
Int-3 N' N IN~ OH [M+H]~ carboxylate 

N 

m/z229.1 4-Methoxyphenylboronicacidand5

Int-4 [M+H]-1- Bromopyridine-3-carboxylicacid 

N0  m/z231.0 3-Methoxyphenylboronicacidand 

0 [M+H]-1- Methyl-6-chloro-2-pyrazinemt-S N 
N OH carboxylate 

N 

0 m/z2011 3-Chloropyridazine-5-carboxylicacid 
Int-6 OH [M+H]~ and(4,4,5,5-Tetramethyl-1,3,2-dioxa

NN borolan-2-yl)benzene 

m/z219.0 3-Chloropyridazine-5-carboxylicacid 

Int-7 OH [M±H]-1- and4-Fluorobenzeneboroncacid 

N 

m/z226.4 1-Phenylvinylboronicacidpinacol 

Int-8 [M+H]+ esterand5-Bromopyridine-3

N carboxylicacid 

m/z219.0 6-Chloropyrazine-2-carboxylicacid 
0 

Int-9 NN OH [M+H]~ and4-Fluorobenzeneboronicacid 

N 

m/z218.0 5-Bromopyridine-3-carboxylicacid 

Int-lO OH [M+H]~ and4-Fluorobenzeneboronicacid 

N 

Intermediate11:(5-Bromopyridin-3-yl)(3,4-dihydroquinolin-1(2H)

yl)methanone 

H 0 0 -V 

N 

-1

N N 12 

A
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Toamixtureof5-bromopyridine-3-carbonylchloride(1.0g,4.54mmol)and 

1,2,3,4-tetrahydroquinoline(0.60g,4.54mmol)inDCM(5ml)atO~CwasaddedTEA 

(1.80ml,13.61mmol).ThereactionmixturewasstirredatRTfor5li.Water(10ml) 

wasaddedandtheproductwasextractedwithDCMwashedwithbrinedriedwith 

5 anhydrousNa2SO4andconcentratedinvacuo.Thecruderesiduewaspurifiedby 

columnchromatographytoaffordthetitlecompound.LC-MS:miz317.4[M+H]~ 

Thefollowingintermediateswerepreparedaccordingtotheproceduredescribed 

forIntermediate12fromthestartingmaterialsindicatedonthetable.  

10 

No. Structure LC-MS Startingmaterial 

0 - I m/z321.O 2,3-Dihydro-1,4-benzoxazineand5
Int-12 N [M+H]-1- Bromopyridine-3-carbonylchloride 

N 0 

0 -Vp- mlz354.6 5-Bromo-3-(chlorosulphonyl)pyridine 
"$0 I 

Int-13 S [M±H]± and1,2,3,4-Tetrahydroquinoline 

N 

0 ~A mlz356.9 5-Bromo-3-(chlorosulphonyl)pyridine 
"$0 I 

Int-14 [M+H]+ and2,3-Dihydro-1,4-benzoxazine 

0 - I mlz288.0 6-Chloropyrazine-2-carbonylchloride 

Int-15 CI NN [M±H]i- and2-Methyl-1,2,3,4-tetrahydroI 
N quinoline 

0 'p-er ~ mlz348.0 6-Chloropyrazine-2-carbonylchloride CI N 

Int-16 C N [M+H]+ andEthylbenzomorpholine-20 carboxylate 

0 

0 -9,- m/z290.0 6-Chloropyrazine-2-carbonylchloride 

Int-17 CI NN I I [M+H]~ and3-Methyl-3,4-dihydro-2H
N benzo[b]1,4]oxazine 

N 0
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Intermediate18: 

(6-Chloropyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin

4-yl)methanone 

0 

CI N N% N 

0 
N 

Toa S 

mixtureof6-chloropyrazine-2-carboxylicacid(0.793g,5.0mmol)indry 

5 DCM(10ml)wasaddedfewdropsofDMFandoxalylchloride(0.858ml,10.0minol).  

ThemixturewasstrirredatRTfor2h.SolventswereevaporatedandfreshDCM(10 

ml)wasadded.Mixturewascooledto0-5 0 C(icecooling)andDIPEA(1.742ml,10.0 

mmol)and3,4-dihydro-2H-benzo[b][1,4]oxazine(0.676g,5.0mmol)wereadded.The 

mixturewasstirredatRTovernight.ThemixturewasdilutedwithDCMwashedwith 

I0 waterandbrinedriedandevaporated.Crudeproductwaspurifiedbyflash 

chromatographytoafford0.92gofthetitlecompound. 1 HNMR(400MHzd 6

DM50):68.95(s,2H),7.5-8.5(br,1H),7.00-7.17(m1H),6.94(dd,1H),6.65-6.95 

(br,1H),4.14-4.52(in,2H),3.74-4.08(in,2H).  

Intermediate19:2-(5-Bromopyridin-3-yl)-1-(3,4-dihydroquinolin-1(2H)-yl)

0 
N 

Toanice-cooledmixtureof5-bromo-3-pyridinecarboxylicacid(0.216g,1.00 

mmol),1,2,3,4,-tetrahydroquinoline(0.147g,1. 10mmol)andtrimethylamine(0.558 

ml,4.00mmol)indryDMF(5.5ml)wasadded1-propanephosphonicacidcyclic 

20 anhydride(500oinEtOAc,0.795ml,1.35mmol).Themixturewasstitrredovernightat 

RT.ThemixturewasdilutedwithEtOAcandwaterandphaseswereseparated.Organic 

phasewaswashedwithwaterandbrinedriedandevaporated.Crudeproductwas 

purifiedbyflashchromatographytoafford0.27gofthetitlecompound. 1 HNMR(400 

MHzCDCl3 ):68.53(d,1H),8.23(brs,1H),7.74(brs,1H),6.98-7.26(in,4H),3.83 

25 (s,2H),3.81(t,2H),2.52-2.70(in,2H),1.94(quint,2H).  

15 ethan-1-one
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Intermediate20:2-(5-Bromopyridin-3-yl)-1-(2,3-dihydro-4H-benzo[b][1,4]

oxazin-4-yl)ethan-1-one 

0 

N -9--

0 
N 

Thecompoundwaspreparedaccordingtotheproceduredescribedfor 

5 Intermediate19startingfrom5-bromo-3-pyridinecarboxylicacidand3,4-dihydro-2H

benzo[b][1,4]oxazine.Yield:0.24g. 1 HNMR(400MHzCDCl 3 ):68.58(d,1H),8.35 

(br5,1H),7.78-7.85(in,1H),6.99-7.22(in,2H),6.89-6.98(in,2H),4.24-4.32(in,2H), 

3.83-4.05(in,4H).  

Intermediate21:4-((5-Bromopyridin-3-yl)methyl)-3,4-dihydro-2H-benzo[b]

10 [1,4]oxazine 

N 

0 
N 

bromo-5-(chloromethyl)pyridine(0.260g,1.259mmol),cesiumcarbonate(0.821g, 

2.52mmol)andpotassiumiodide(0.021g,0.126mmol)indryacetonitrile(5.0ml)was 

I5 stirredat900 Cuntilthereactionwascompleted.Cooledmixturewasdiluted 

withEtOAcandfilteredthroughashortplugofCelite.Filtratewasevaporatedand 

crudeproductwaspurifiedbyflashchromatographytoafford0.12gofthetitle 

compound.1 HNMR(400MHzd 6 -DMSO):S8.61(d,1H),8.54(d,1H),7.95-8.00(in, 

1H),6.63-6.75(in,3H),6.52-6.59(m1H),4.53(s,2H),4.20-4.27(in,2H),3.38-3.45 

20 (in,2H).  

Intermediate22:Ethyl5-(4-methyl-1H-imidazol-1-yl)nicotinate 

Amixtureof3,4-dihydro-2H-benzo[b][1,4]oxazine(0.170g,1.259mmol),3-
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0 

N 

Amixtureoftris(dibenzylideneacetone)dipalladium(7.33mg,0.008mmol)and 
2-di-tert-butylphosphino-3,4,5,6-tetramethyl-2' 4' 6'-triisopropyl-11'-biphenyl(8.65 

, 

mg,0.018mmol)indegassedtoluene-dioxane(5:1, 1.0ml)undernitrogen 
S 

5 atmospherewasstirredat120 0 Cfor10mm.Ethyl5-bromonicotinate(0.23g,1.00 
mmol),4-methylimidazole(0.099g,1.20mmol)andpotassiumphosphate(0.425g, 

reactionwas 
2.00mmol)wereaddedandthemixturewasstirredat120 0 Cuntil S 

completed.CooledmixturewasdilutedwithEtOAcandfilteredthroughashortplugof 

Celite.Filtratewasdriedandevaporated.Crudeproductwaspurifiedbyflash 

I0 chromatographytoaffordthepurecompound. 1 HNMR(400MHzCDCl 3 ):69.18(dd 

1H),8.88(dd,1H),8.28(dd,1H),7.85(d,1H),7.07-7.10(in,1H),4.47(q,2H),2.33 

(d,3H),1.45(t,3H).  

Thefollowingintermediateswerepreparedaccordingtotheproceduredescribed 

forIntermediate22fromthestartingmaterialsindicatedonthetable.  

No. Structure 'HNMR Startingmaterial 

'HNMR(400MHzd 6 Methyl6-chloro

N N DMSO):69.39(d,1H), pyrazine-2
Int-23 9.10(d,1H),8.56(d,1H), carboxylateand4

N 7.74-7.76(in,1H),3.96(s, Methylimidazole 

3H),2.20(d,3H) 

'HNMR(400MHz Methyl6-chloro

0 CDCl3 ):a9.47(d,1H),9.11 pyrazine-2

Int-24 ~ N (d,1H),8.38-8.40(in,1H), carboxylateand 

7.63-7.64(in,1H),4.05(s, 4-Methylpyrazole 
N 

1H),2.16-2.19(in,3H) 

15 

Intermediate25:Methyl6-benzylpyrazine-2-carboxylate 

N
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0 

N 
N%%% 

A
N 

Toa S 

mixtureofmethyl6-chloropyrazine-2-carboxylate(0.173g,1.00mmol), 

potassiumphosphate(0.637g,3.00mmol), dicyclohexylphosphino-2,6-dimethoxy

biphenyl(0.041g,0.10mmol)andpalladiumacetate(0.011g,0.05mmol)indegassed 

5 THE(10ml)undernitrogenatmospherewasaddedB-benzyl-9-borabicyclo[3.3. 1]

nonane(0.5MinTHE,2.5ml,5.0mmol).Themixturewasstirredat65 0 Cuntil 

reactionwascompleted.CooledmixturewasdilutedwithDCMandfilteredthrougha 

shortplugofCelite.Filtratewaswashedwithaqueous50oNa2CO3solutionwaterand 

brinedriedandevaporated.Crudeproductwaspurifiedbyflashchromatographyto 

10 afford0.16gofthetitlecompound.'HNMR(400MHzCDCl 3 ):69.14(d,1H),8.57 

(d,1H),7.23-7.37(in,5H),4.31(s,2H),4.05(s,3H).  

Example.  
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(3-(trifluoromethoxy)phenyl)

I5 pyridin-3-yl)methanone(Compound1) 

N 00F3 

0 I
0 N 9 A- HO OH F,. NN1 

N N NN 4 N o 
3<0 Na2003  CompoundI 

PdCI2(PPh3)2 

a)(5-Bromopyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)methanone 

(3) 

20 

Methyl5-bromonicotinate(8.0g,37.0mmol)wastreatedwith4-dihydro-2H

benzo[b][1,4]oxazine(7.5g,56.0mmol)inthepresenceoftriethylamine(11.0g,15 

mL0.11mol),trimethylaluminum(28.0ml,2Mintoluene,56.0mmol)in40mlof 

tolueneat25 0 Cfor16h.Purificationbycombi-flashchromatographyafforded9.5gof 

25 thetitlecompound.'H-NMR(400MHzDMSO-d 6 )6:8.80(d,1H),8.68(d,1H),8.20 

A-
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- 8.26(in,1H),7.20- 7.45(m1H),7.04(t,1H),6.92(d,1H),6.70 6.80(in,1H), 

4.31- 4.40(in,2H),3.82- 3.90(in,2H).MS(ESI)mlz[M+1]+:318.99.  

b)(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(3-(trifluoromethoxy)phenyl)

5 pyridin-3-yl)methanone(Compound1) 

Toasolutionofmethyl(5-bromopyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(200mg,0.627mmol)inmixtureof2.5mlofethanol,10mlof 

tolueneand2.5mlofwaterwereadded3-(trifluoromethoxy)phenyl)boronicacid(142 

I0 mg,0.689mmol)andsodiumcarbonate(133mg,1.25mmol)underinertatmosphere.  

Reactionmixturewasdegassedfor10mm followedbyadditionofbis(triphenyl

phosphine)palladium(II)dichloride.Degassingwascontinuedforanother10minutes.  

Resultingreactionmixturewasstirredat100 0 Cfor16h.Aftercompletionofthe 

reactionasindicatedbyTLCthemixturewasfilteredthroughcelitebed.Obtained 

I5 filtratewasdilutedwithwater(10ml)andEtOAc(21ml),andextractedwithEtOAc(3 

x10ml).Thecombinedorganiclayerwaswashedwithwaterandbrinedriedover 

anhydroussodiumsulphateandconcentratedunderreducedpressure.Theresiduewas 

purifiedbycombi-flashchromatographyusing5-400oEtOAcinheptaneasaneluentto 

afford0.08gofthetitlecompound.'HNMR(400MHzDMSO-tbs)6:9.05(d,1H), 

7.30(in,1H),7.03(dt,1H),6.94(dd,1H),6.70- 6.80(in,1H),4.32- 4.40(m2H), 

3.86- 3.95(in,2H).MS(ESI)m/z[M+1]~:401.13.  

Example.  

25 (7-Fluoro-2,3-dihydro-4H-benzo[b][14]oxazin-4-yl)(5-(4-fluorophenyl)pyridin

3-yl)methanone(Compound2) 

F 

F 

COOMe Ii COOMe NF F 

i PdCI2(PPh3)2  3 Me3AITEA 

Na2003  Compound2 F 

a)Methyl5-(4-fluorophenyl)nicotinate(3) 

20 8.73(s,1H),8.28(s,1H),7.81(d,1H),7.76(s,1H),7.65(t,1H),7.45(dd,1H),7.10
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Methyl5-bromonicotinate(2.0g,9.3mmol)wastreatedwith(4-fluorophenyl)

boronicacid(1.4g,10.0mmol)inthepresenceofsodiumcarbonate(2.0g,19.0mmol) 

andbis(triphenylphosphine)palladium(II)dichioride(0.65g,0.93mmol)in40mlof 

5 DMEand20mlwaterat90 0 Cfor4h.Purificationbycombi-flashusing5-300o 

EtOAcinheptaneasaneluentafforded1.7gofthetitlecompound.'H-NMR(400 

MHzDMSO-d 6 ):6:9.13(s,1H),9.07(s,1H),8.47(d,1H),7.87(t,2H),7.37(t,2H), 

3.93(s,3H).MS(ESI)mlz[M+1]+:232.06.  

10 b)(7-Fluoro-2,3-dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(4-fluorophenyl)

pyridin-3-yl)methanone(Compound2) 

Methyl5-(4-fluorophenyl)nicotinate(200mg,0.865mmol)wastreatedwith7

fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazine(199mg,1.30mmol)inthepresenceof 

I5 TEA(0.36ml,2.59mmol)andtrimethylaluminum(0.65ml,2.0Mintoluene,1.30 
0 

mmol)in8mltolueneat25Cfor16h.Purificationbycombi-flashchromatography 

using5-250oEtOAcinheptaneaseluentafforded0.235gofthetitlecompound.'H 

NMR(400MHzDMSO-d 6 )6:8.99(d,1H),8.69(s,1H),8.22(s,1H),7.00- 7.90(in, 

5H),6.84(dd,1H),6.67(in,1H),4.30 4.40(in,2H),3.84- 3.93(in,2H).MS(ESI) 

Example.  
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(4-methyl-S-phenylpyridin-3-yl)

methanone(Compound3) 

25 

20 m/z[M+1]~:352.11.
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N1 Bi~~OHI NI Br NI COOMe 

Br 2 OH 

N PdCI2(PPh3)2  3 TEAPd(OAc)2 

Na2003  dppp 4 

0~~~ 

NN NI 

H5  N 
___________ 0 

N -4-

Me3AITEA NI 
Compound 

a)3-Bromo-4-methyl-5-phenylpyridine(3) 

5 3,5-Dibromo-4-methylpyridine(5.0g,20.0mmol)wastreatedwith~henyl

boronicacid(2.7g,22.0mmol)inthepresenceofsodiumcarbonate(4.2g,40.0mmol) 

andbis(triphenylphosphine)palladium(II)dichioride(1.4g,2.0mmol)in60mlofDME 

and30mlofwaterat90 0 Cfor6h.Purificationbycombi-flashusing5-300oEtOAcin 

heptaneasaneluentafforded3. 1gofthetitlecompound. 1 H-NMR(400MHzDMSO

10 d6 ):6:8.69(s,1H),8.35(s,1H),7.43- 7.54(in,3H),7.38 7.44(m2H),2.30(s,3H).  

MS(ESI)mlz[M+1]+:248.01.  

15 Toasolutionof3-bromo-4-methyl-5-phenylpyridine(2.8g,11.0mmol)in 

MeOH:DM50(1:1)wasaddedtriethylamine(7.8ml,56.0mmol).Thereaction 

mixturewasdegassedwithargonfor10mmfollowedbyadditionofpalladium(II) 

acetate(0.51g,2.3mmol)and1,3-bis(diphenylphosphino)propane(0.93g,2.3mmol 

andCOgas.Theresultingreactionmixturewasstirredat100 0 Cfor16h.After 

20 completionofthereactionasindicatedbyTLCallvolatilewereevaporatedunder 

reducedpressure.Obtainedresiduewasdilutedwithwater(20ml)andEtOAc(30ml), 

andextractedwithEtOAc(3x30ml).Thecombinedorganiclayerwaswashedwith 

waterandbrinedriedoveranhydroussodiumsulphateandconcentratedunderreduced 

pressure.Theresiduewaspurifiedbycombi-flashchromatographyusing5-400o 

25 EtOAcinheptaneasaneluenttoafford2.3gofthetitlecompound.'H-NMR(400 

b)4-Methyl-S-phenylnicotinate(4)
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MHzDMSO-d 6 ):6:8.87(s,1H),8.52(s,1H),7.41- 7.53(in,3H),7.36 7.41(in, 

2H),3.89(s,3H),2.39(s,3H).MS(ESI)m/z[M+1]+:228.03.  

c)(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)Q1.-methyl-S-phenylpyridin-3

5 yl)methanone(Compound3) 

4-Methyl-5-phenylnicotinate(500mg,2.20mmol)wastreatedwith3,4-dihydro

2H-benzo[b][1,4]oxazine(446mg,3.30mmol)inthepresenceoftriethylamine(0.93 
S 

ml,6.60mmol)andtnmethylaluminum(1.65ml,2.0Mintoluene,3.30mmol)in12ml 

I0 oftolueneat100 0 Cfor16h.Purificationbycombi-flashchromatographyusing5-400o 

EtOAcinheptaneaseluentafforded0.05gofthetitlecompound.Rf(50~0 

EtOAc/heptane) 0.21HNMR(400MHzDMSO-tbs)6:8.48(s,1H),8.40(s,1H), 

7.26- 7.54(in,6H),7.06(s,1H),6.92(d,1H),6.75- 6.84(in,1H),4.31- 4.40(in, 

2H),3.31 3.40(in,2H),2.16(s,1H).MS(ESI)m/z[M+1]~:330.97.  

15 

Example.  

(3,4-Dihydroquinolin-1(2H)-yl)(4-methyl-5-phenylpyridin-3-yl)methanone 
(Compound4) 

N' COOMe N~I 

N N 
i Me3AITEA 

Compound 

20 4-Methyl-S-phenylnicotinate(500ing,2.20minol)wastreatedwith1,2,3,4

tetrahydroquinoline(440ing,3.30inmol)inthepresenceoftriethylamine(0.93ml, 

6.60minol)andtrimethylaluminum(1.65ml,2.0Mintoluene,3.30inmol)in15ml 

tolueneat1000 Cfor16h.Purificationbycombi-flashchromatographyusing5-3000 

EtOAcinheptaneaseluentafforded0.15gofthetitlecompund.Rf(S000 

25 EtOAc/heptane) 0.21HNMR(400MHzDMSO-tbs)6:8.35(s,2H),7.40- 7.55(in, 

3H),7.25 7.35(in,2H),7.18- 7.22(in,1H),6.98- 7.07(in2H),3.74 3.80(in, 

2H),2.84(t,2H),2.09(s,3H),1.94- 2.03(in,2H).MS(ESI)mlz[M+1]~:329.15.  

Example.  

H2 N
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S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)-4

methylpyridin-3-yl)methanone(Compound5) 

B 
Br 2 I TEA, COOMe OH Br dppp 

N PdOI2(PPh3)2, N N 

Na2003  3 4 

F 

K:NI N 

H5  N Ar 0 

NI 
Me3AITEA 

Compound 

5 a)3-Bromo-5-(4-fluorophenyl)-4-methylpyridine(3) 

3,5-Dibromo-4-methylpyridine(5.0g,0.02mol)wastreatedwith(4-fluoro

phenyl)boronicacid(3.0g,0.02mol),Na2CO3(6.0g,0.06mol)andPd(PPh 3 )2 C12 (1.0 

g,2.0mmol)in60mlofDMEand30mlofwaterat100 0 Cfor16h.Purificationby 

I0 combi-flashchromatographyusing5-400oethylacetateinheptaneasaneluentafforded 

4.2gofthetitlecompound. 1 H-NMR(400MHzDMSO-d 6 ):6:8.65(s,1H),8.31(s, 
S 

1H),7.23- 7.30(in,2H),7.10- 7.20(m2H),2.33(s,3H).MS(ESI)mlz[M+1]+.  

15 b)Methyl5-(4-fluorophenyl)-4-methylnicotinate(4) 

3-Bromo-5-(4-fluorophenyl)-4-methylpyridine(5.0g,0.02mol)wastreated 

withtriethylamine(8.0g,11ml,79.0mmol),palladium(II)acetate(0.71g,3.2mmol), 

1,3-bis(diphenylphosphino)propane(1.3g,3.2mmol)andCOgasin60mlofDM50 

20 and60mlofMeOHat100 0 Cfor16h.Purificationbycombi-flashchromatography 
0 

using10-40 oethylacetateinheptaneasaneluentafforded3.2gofthetitlecompound.  
'H-NMR(400MHzDMSO-d 6 ):a:8.87(s,1H),8.52(s,1H),7.41- 7.50(in,2H),7.30 

- 7.37(in,2H),3.89(s,3H),2.38(s,3H).MS(ESI)mlz[M-i-1]+:343.10.  

265.90.
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c)(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)-4-methyl

pyridin-3-yl)methanone(Compound5) 

Methyl5-(4-fluorophenyl)-4-methylnicotinate(400mg,1.63mmol)wastreated 

5 with3,4-dihydro-2H-benzo[b][1,4]oxazine(331mg,2.45mmol)inthepresenceof 

triethylamine(0.68ml,4.89mmol)andtrimethylaluminum(1.22ml,2Mintoluene 

2.45mmol)in10mloftolueneat95 0 Cfor18h.Purificationbycombi-flash 

chromatographyusing5-400oethylacetateinheptaneasaneluentafforded0.118gof 

thetitlecompound.'HNMR(400MHzDMSO-d 6 )6:8.18- 8.57(in,2H),7.41- 7.55 

10 (in,2H),7.34(t,2H),7.00 7.10(in,1H),6.93(d,2H),6.30 6.60(m1H),4.20 

4.50(in,2H),3.54- 3.80(in,2H),2.16(s,3H).MS(ESI)m/z[M+1]~:349.12.  

Example.  

(4-Amino-5-phenylpyridin-3-yl)(3,4-dihydroquinolin-1(2H)-yl)methanone 

I5 (Compound6) 

OH 
I 

B 
OH 

A
COOMe 

Br 2 Br 
N 

N PdCI2(PPh3)2  N TEAPd(OAc) 2  4 

A

N 
H5 

N 

Me3AITEA 

Compound 

a)3-Bromo-5-phenylpyridin-4-amine(3) 

20 3,5-Dibromopyridin-4-amine(6.0g,24.0mmol)wastreatedwithphenylboronic 

acid(3.2g,26.0mmol),Na2CO3(5.0g,48.0mmol)andPd(PPh 3 )2 C12 (1.7g,2.4mmol) 

in12mlofDMEand6mlofwaterat90 0 Cfor4h.Purificationbycombi-flash 

chromatographyusing5-400oethylacetateinheptaneasaneluentafforded3.6gofthe 

titlecompound. 1 H-NMR(400MHzDMSO-d 6 ):6:8.29(s,1H),7.91(s,1H),7.47 

25 7.55(in,2H),7.38- 7.47(in,3H),5.73(bs,2H).MS(ESI)mlz[M+1]+:248.97.  

I Na2003 3 dppp
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b)Methyl4-amino-5-phenylnicotinate(4) 

3-Bromo-5-phenylpyridin-4-amine(2.8g,11.0mmol)wastreatedwith 

5 triethylamine(5.7g,7.8ml,56.0mmol),palladium(II)acetate(1.0g,4.5mmol),1,3

bis(diphenylphosphino)propane(1.9g,4.5mmol)andCOgasin50mlofMeOHand 

50mlofDMSOat80 0 Cfor12h.Purificationbycombi-flashchromatographyusing 

10-4000ethylacetateinheptaneasaneluentafforded1.6gofthetitlecompound. 1 H

NMR(400MHzDMSO-d 6 ):68.74(s,1H),8.03(s,1H),7.48 7.55(in,2H),7.38 

10 7.48(in,3H),6.87(bs,2H),3.85(s,3H).MS(ESI)m/z[M+1]+:229.19.  

c)(4-Amino-5-phenylpyridin-3-yl)(3,4-dihydroquinolin-1(2H)-yl)methanone 

(Compound6) 

15 Methyl4-amino-5-phenylnicotinate(500mg,2.19mmol)wastreatedwith 

1,2,3,4-tetrahydroquinoline(438mg,3.29mmol),tcriethylamine(0.92ml,6.57mmol) 

trimethylaluminum(1.64ml,2.0Mintoluene,3.29mmol)in20mloftolueneat100 

for16h.Purificationbycombi-flashchromatographyusing5-30~0ethylacetatein 

heptaneasaneluentafforded0.025gofthetitlecompound.(NMR/MSdatainTable 

7.47(in,3H),7.20(d,1H),6.92 7.06(m3H),5.83(bs,2H),3.78(t,2H),2.82(t,2H), 

1.96(q,2H).MS(ESI)mlz[M+1]~:302.20.  

Example.  

25 (2,3-Dihydro-4H-benzo[b][14]oxazin-4-yl)(5-(4-fluorophenyl)pyridazin-3-yl)

methanone(Compound7) 

20 2).'HNMR(400MHzDMSO-d 6 )6:7.90(s,1H),7.79(s,1H),7.51(t,2H),7.37
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OH 
I CI 0 OMe B~OH 

CI 
F I 

2 I 
_____________________________________________________________________________ _________________________________________________________________ I N 

CI TEAPdCI 2 , 
Q-Phos , F dpppf F 4 

3 
-V 0 

NI N 
N 
H 

S N 

A 0 
Me3AITEA N 

Compound 

a)3-Chioro-5-(4-fluorophenyl)pyridazine(3) 

5 3,5-Dichioropyridazine(3.0g,20.1mmol)wastreatedwith(4-fluorophenyl)

boronicacid(3.10g,22.2mmol),IKE(2.93g,50.3minol),diacetoxypalladium(226 

mg,1.01mmol)andQ-PHOS(716mg,1.01mmol)in40mloftolueneand10mlof 

waterat800 Cfor16h.Purificationbycombi-flashchromatographyusing5-40~0ethyl 

acetateinheptaneasaneluentafforded1.0gofthetitlecompound.Rf(700o 

10 EtOAc/heptane) 0 1H-NMR(400MHzDMSO-d 6 )6:9.68(d,1H),8.29(d,1H), 

8.09(dt,2H),7.43(dd,2H).MS(ESI)mlz[M+1]+:209.02.  

15 3-Chloro-5-(4-fluorophenyl)pyridazine(850mg,4.07mmol)wastreatedwith 

triethylamine(1. 14ml,8.15mmol),PdCl2(dppf)(298mg,0.407mmol)andCOgasin 

50mlofMeOHat100 0 Cfor16h.Purificationbycombi-flashchromatographyusing 

10-4000ethylacetateinheptaneasaneluentafforded0.87gofthetitlecompound. 1 H

NMR(400MHzDMSO-d 6 ):69.86(d,1H),8.45(d,1H),8.11(dd,2H),7.44(dd, 

20 2H),3.99(s,3H).MS(ESI)m/z[M+1]+:233.02.  

c)(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridazin-3

yl)methanone(Compound7) 

b)Methyl5-(4-fluorophenyl)pyridazine-3-carboxylate(4)
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Methyl5-(4-fluorophenyl)pyridazine-3-carboxylate(500mg,2.15minol)was 

treatedwith3,4-dihydro-2H-benzo[b][1,4]oxazine(437mg,3.23mmol),triethylamine 
S 

(0.91ml,6.46mmol)andtrimethylaluminum(1.61ml,2.0Mintoluene,3.23mmol)in 

15mltolueneat100 0 Cfor16h.Purificationbycombi-flashchromatographyusing5

5 400~ethylacetateinheptaneasaneluentafforded0. 142gofthetitlecompound.Rf 

(5000EtOAc/heptane) 0.2.  

Example.  

(6-(Benzo[d]oxazol-6-yl)pyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4

I0 yl)methanone(Compound8) 

N N 0 
0 -V 0 Pt 0 

Br N 2 Br N NN 40 I IN 

-V 0 I N 
NN N U Na2003 , 

I N 3 PdCI2(PPh3)2  Compound8 

a)(6-Bromopyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)methanone 

(3) 

15 

Methyl5-(4-fluorophenyl)pyridazine-3-carboxylate(20mg,0.086mmol)was 

triethylamine(36p1,0.258mmol)andtrimethylaluminum(65pA,2.0Mintoluene, 

0.129mmol)in5mloftolueneat100 0 Cfor16h.Purificationbycombi-flash 

20 chromatographyusing20-600oethylacetateinheptaneasaneluentafforded0.025gof 
0EtOAc/heptane) .2.Yield:700 'H-NMR(400MHz 

thetitlecompound.Rf(500 0 0.  

DMSO-dt):6:9.01(s,1H),8.96(s,1H),7.50 8.50(in,1H),7.08(t,1H),6.93(d,1H) 

6.70- 6.90(in,1H),4.20- 4.48(in,2H),3.80 3.92(m2H).MS(ESI)m/z 

[M+1]+:320.05.  

25 
S S 

b)(6-(Benzo[d]oxazol-6-yl)pyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin

4-yl)methanone(Compound8) 

(6-Bromopyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)methanone 

30 (500mg,1.56mmol)wastreatedwith6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)

treatedwith3,4-dihydro-2H-benzo[b][1,4]oxazine(18.2mg,0.129mmol),
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benzo[d]oxazole(383mg,1.56mmol),sodiumcarbonate(331mg,3.12mmol)and 

Pd(PPh3 )2 C12 (110mg,0.156mmol)in2.5mlofethanol,10mloftolueneand2.5mlof 

waterat900 Cfor16li.Purificationbycombi-flashchromatographyusing0-50~0ethyl 

acetateinheptaneasaneluentafforded0.3gofthetitlecompound.'HNMR(400 

5 MHzDMSO-d 6 )6:9.41(s,1H),8.92(s,1H),8.77(s,1H),8.36(s,1H),8.10(d,1H), 

7.90(d,1H),7.41 7.51(m1H),7.06(t,1H),6.96(d,1H),6.78(t,1H),4.39(t,2H), 

4.05(t,2H).MS(ESI)m/z[M+1]~:m/z359.15.  

Example.  
10 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(6-(3-(trifluoromethoxy)phenyl)

pyrazin-2-yl)methanone(Compound9) 

00F3 

iN 0 

0 HO~B~OH F3 00 N Br 0~N 5 N 0 

N I N ____________ 

N 0 Na2003, Compound9 
3 PdGI2(PPh3)2 

(6-Bromopyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)methanone 

(500mg,1.56mmol)wastreatedwith(3-(trifluoromethoxy)phenyl)boronicacid(354 

15 mg,1.72mmol),sodiumcarbonate(331mg,3.12mmol)andPd(PPh 3 )2 C12 (110mg, 

16h.Purificationbycombi-flashchromatographyusing0-350oethylacetateinheptane 

asaneluentafforded0.4gofthetitlecompound.'HNMR(400MHzDMSO-d 6 )a 

9.37(s,1H),8.96(s,1H),8.07(d,1H),7.89(s,1H),7.65(t,1H),7.48(d,1H),7.35 

20 7.46(in,1H),7.05(t,1H),6.94(d,1H),6.77(t,1H),4.38(t,2H),4.03(t,21=1).MS 

Example10.  
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-phenylpyridin-3-yl)methanone 

25 (Compound10) 

0.156mmol)in0.63mlofethanol,2.5mloftolueneand0.63mlofwaterat90 0 Cfor
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H N 
N 0 I 

N 0 

0 N 
2 0 

N 
Et3N1T3P Compound10 

Asolutionof500opropyiphosphonicanhydride(T3P)inEtOAc(0.6ml,1.0 

mmol)wasaddedtoamixtureof5-phenylnicotinicacid(0.10g,1.50mmol),2,3

dihydro-1,4-benzoxazine(0.07g,0.50mmol)andEt 3 N(0.41ml,4.02mmol)inDMF 
S 5 (2ml).ThemixturewasstirredovernightatRTunderN2.Themixturewasdiluted 

withEtOAc(10ml)and50 
0Na2CO3(5ml)andextractedwithEtOAc.Thecombined 

extractswerewashedwithbrinedriedwithNa2SO4filteredandevaporated.Thecrude 

productwaspurifiedbycolumnchromatographytoaffordthetitlecompound.'HNMR 

(Chloroform-d,400MHz)6:8.88(d,1H),8.69(d,1H),7.99(t,1H),7.4-7.5(in,5H), 

10 6.8-7.1(in,3H),6.6-6.8(in,1H),4.3-4.5(in,2H),4.0-4.1(in,2H).  

Example11.  

(5-(4-Chlorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(Compound11) 

H 
N 0 I N I 

NX 

CI 

N 

15 Et3N Compound11 

Amixtureof5-phenylnicotinoylchloride(0.1g,0.46mmol),1,2,3,4-tetrahydro

1,6-naphthyridine(61.6mg,0.46mmol)inDCM(5ml)wascooledto0~Cfollowedby 

additionofEt3 N(0.2ml,1.38mmol).ThemixturewasstirredatRTfor12h.Water(10 

ml)wasaddedfollowedbyextractionwithDCM.Thecombinedorganiclayerwas 

20 washedwithbrinedriedwithanhydrousNa2SO4andconcentratedinvacuo.Thecrude 

residuewaspurifiedbycolumnchromatographytoaffordthetitlecompound.'HNMR 

(DMSO-d6 ,600MHz)6:8.99(d,1H),8.63(d,1H),8.39(s,1H),8.17(t,1H),8.13(d, 

1H),7.72(d,2H),7.51(t,2H),7.4-7.5(in,1H),7.20(brd,1H),3.8-3.8(in,2H),2.86 

(t,2H),1.99(quin2H).LC-MS:m/z316.4(M+H)~.  

25 

2
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Thefollowingcompoundswerepreparedaccordingtotheproceduresdescribed 

above.Thecompoundnumbercharacterizationdatastartingmaterialsreaction 

conditions(Examplenumberreferredto)andpurificationmethodareindicatedonthe 

table.  

5 

Purificationmethodsused: 

a)Crystallization 

b)Columnchromatography 

c)Precipitationinaqueousmedia 

10 d)SemipreparativeHPLC 

e)Trituration 

f)Saltformation 

Reactionconditionspurification 
No Structureandstartingmaterial 

method,'HNMRIUS-MS 

Conditions:Ex.10,purificationb), 
0 NMR(Chloroform-d,400MHz) S 

N 8.88(brs,1H),8.68(s,1H),7.45(td, 
~~N% N 

2H),7.22(d,1H),7.04(brt,1H),6.8
12 N 

benzofuran-6-yl)pyrazine-2-carboxylic 2H),3.99(brt,2H),3.22(brt,2H), 

acidand1,2,3,4-tetrahydroquinoline 2.89(t2H),2.11(quin,2H),2.00(s, 

1H).LC-MS:m/z359.1(M+H)~.  
Conditions:Ex.10,purificationb), 0 

S 

N 1 HNMR(400MHzChloroforma.  
~*%%%% N 3.30(brs,2H),4.13(brs,2H),4.43 

0 
13 N (br5,2H),4.64(t,2H),6.78-7.12(in, 

Startingmaterials:6-(2,3-Dihydro- 5H),7.40-7.94(in,2H),8.77-8.88(m 

benzofuran-6-yl)pyrazine-2-carboxylic 1H),8.95-9.04(in,1H).LC-MS:m/z 

acidand2,3-Dihydro-1,4-benzoxazine 361. 1(M±H)~.  

Startingmaterials:6-(2,3-Dihydro- 7.0(in,1H),6.7-6.8(in,1H),4.62(t,
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Conditions:Ex.10,purificationb), 
0 0 NMR(400MHzChloroform-43 

S 

N 2.12(quin,2H),2.90(t,2H),3.79
%%%%% N 

3.92(m4H),3.95-4.07(m2H),6.65
14 N 

S S 7.14(m5H),7.16-7.25(m1H),7.52 
Startingmaterials:6-(4-Methoxy- (br~, 1H),7.59(br~, 1H),8.70(s, 

S S S 

phenyl)pyrazine-2-carboxylicacidand 
1H),8.91(brs,1H).LC-MS:m/z 

,2,3,4-Tetrahydroquinoline 

346.1(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 9.26(brs,1H),8.79(brs,1H),8.16 
Nb N 

N (s,1H),757-759(in,1H),7.48(brs, 
S S S 3H),7.27(d,1H),7.0-7.1(m1H), 

Startingmaterials:6-Phenylpyrazine- 6.87.0(in,1H),3.86(brs,2H),2.86 
S S 

2-carboxylicacidand1,2,3,4-Tetra- (t,2H),2.08(s,1H),2.02(quin2H).  
S S hydroquinoline 

LC-MS:miz316.3(M+H)~.  

Conditions:Ex.10,purificationb), 
0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.88(d,1H),8.45(brs,1H),7.98(br 
5,1H),7.70(brdd,2H),7.33(t,2H), 

S S 7.25(d,1H),7.05(t,1H),6.9-7.0(in, 
Startingmaterials:(Fluorophenyl)- 1H),6.86(brs,1H),3.82(t,2H),2.86 

S S S S 

nicotinicacidand1,2,3,4-Tetrahydro- (t,2H),2.00(quin,2H).LC-MS:m/z 
S S 

quinoline 

334.1(M±H)~.  
CI Conditions:Ex.10,purificationb), 

0 
1 HNMR(DMSO-d 6 ,600MHz)6: 

N 9.00(d,1H),8.71(s,1H),8.23(brs, 

0 1H),7.78(brd,2H),7.58(d,2H), 
N 

17 
Startingmaterials:(5-Bromopyridin-3- 7.03(t,1H),6.94(dd,1H),6.76(brs, 

yl)(2,3-dihydro-4H-benzo[b][1,4]- 1H),4.3-4.4(in,2H),3.93(brs,2H).  

oxazin-4-yl)methanoneand4-Cliloro- LC-MS:m/z351.8(M+H)~.  

phenylboronicacid 

16 N
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Conditions:Ex.10,purificationb), 
0 

1 HNMR(400MHzChloroform-4i6.S 
N 

2.01-2.15(in,2H),2.87(t,2H),3.76

18 N 4.03(m5H),6.70(brs,1H),6.88
7.08(m4H),7.21(d,1H),7.37(d, 

Startinmaterials:5-4-Methox
g ( y 2H),7.81(t,1H),8.44(d,1H),8.75 

phenyl)nicotinicacidand1,2,3,4- (d,1H).LC-MS:m/z346.1(M+H)~.  

Tetrahydroquinoline 

Conditions:Ex.1, purificationb, 
0 

1 HNMR(600MHzDMSO-dcs)6: N 3.93(brs,2H),4.37(brs,2H),6.76 

0 (br5,1H),6.94(dd,1H),7.04(t,1H), 
19 N 

Startingmaterials:(5-Bromopyridin-3- 7.55-7.67(in,3H),7.86-7.98(in,1H), 

yl)(2,3-dihydro-4H-benzo[b][1,4]- 8.26(brs,1H),8.71(brs,1H),9.03 
S 

oxazin-4-yl)methanoneand3,4-Di- (d,1H).LC-MS:mlz354.1(M+H)+.  

fluorophenylboronicacid 

Conditions:Ex.10,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 
~ N 9.3-9.4(in,1H),8.9-9.0(in,1H),7.9

0 8.4(in,2H),7.36(brs,2H),7.0-7.1 
20 N 

Fluorophenyl)pyrazine-2-carboxylic 2H),3.9-4.1(in,2H).LC-MS:m/z 

acidand2,3-Dihydro-1,4-benzoxazine 336.3(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

N 1 HNMR(Chlorofonn-d,400MHz)6.  
~ N 8.91(br5,2H),8.73(brs,1H),7.59 

21 N N~ (br5,2H),7.09(brs,3H),7.01(brd, 

Startingmaterials:6-(4-Fluoro- 2H),6.74(d,2H),6.25(brs,2H),4.14 

phenyl)pyrazine-2-carboxylicacidand (brs,3H),3.57(brs,3H),3.04(brs, 

1,2,3,4-Tetrahydro-1-methyl- 4H).LC-MS:m/z349.4(M+H)~.  

quinoxaline 

Startingmaterials:6-(4- (in 1H),6.9-7.0(m2H),4.35(brs
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Conditions:Ex.1, purificationb, 
0 

N 1 HNMR(DMSO-d 6 ,600MHz)6: 
%%%%% N 9.21(brs,1H),8.72(brs,1H),7.83 

N (br5,2H),7.2-7.4(in,3H),7.04(brt, 
22 

Startingmaterials:(6-Chioropyrazin- 1H),6.89(brs,1H),4.70(brs,1H), 

2-yl)(2-methyl-3,4-dihydroquinolin- 2.7-2.8(in,2H),2.3-2.5(in,1H),1.44 

1(2H)-yl)methanoneand4-Fluoro- (brs,1H),1.23(d,3H).LC-MS:m/z 

benzeneboronicacid 348.4(M+H)~.  

Conditions:Ex.10,purificationb), 

~,~~~0 0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.96(d,1H),8.64(s,1H),8.15(brs, 

0 1H),7.69(brd,2H),7.0-7.1(m3H), 
23 N 

6.94(dd,1H),6.7-6.8(in,1H),4.38 
Startingmaterials:... 5-(4-Methoxy- (brs,2H),3.94(brs,2H),3.82(s, 

phenyl)nicotinicacidand2,3- 3H),0.93(s,1H).LC-MS:m/z348.1 

Dihydro-1,4-benzoxazine (M+H)~ 

Conditions:Ex.10,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 8.91(d,1H),8.62(s,1H),8.13(brs, 

Startingmaterials:5-(4- 6.96(t,1H),6.86(dd,1H),6.69(brs, 

Fluorophenyl)nicotinicacidand2,3- 1H),4.30(brs,2H),3.86(brs,2H).  

Dihydro-1,4-benzoxazine LC-MS:m/z336.1(M+H)~.  

Conditions:Ex.10,purificationb), 

1 HNMR(600MHzDMSO-dcs)6: 

0 1.98-2.08(in,2H),2.85(t,2H),3.32 
N 

%%%%% N (brs,4H),3.77(s,3H),3.86(brs, 
25 2H),6.89(brs,1H),7.03(brd,2H), 

N 
7.18-7.31(in,2H),7.37(brt,2H), 

Startingmaterials:6-(3-Methoxy
. 7.47(brs,1H),8.81(s,1H),9.26(br 

phenyl)pyrazine-2-carboxylicacidand 
5,1H).LC-MS:m/z347.3(M+H)~.  

1,2,3,4-Tetrahydroquinoline 

26 Conditions: Ex. 1 purification b), 

24 N 0 1H),7.7-7.8(in,2H),7.28(t,2H),
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1 HNMR(DMSO-d 6 ,600MHz)6: 

N 9.38(brs,1H),8.90(s,1H),8.16(br 
N s,2H),7.39(brs,2H),7.08(brs,1H), 

0 6.97(d,1H),6.7-6.9(in,1H),4.26(br 
N 

Startingmaterials:(6-Chioropyrazin- s,1H),4.20(brs,1H),1.3-1.4(in, 

2-yl)(3-methyl-2,3-dihydro-4H- 3H).LC-MS:m/z350.4(M+H)~.  

benzo[b][1,4]oxazin-4-yl)methanone 

and4-Fluorobenzeneboronicacid 
OH Conditions:Ex.1purificationb), 

1 HNMR(DMSO-d 6 ,600MHz)6: 
0 

10.11(brs,1H),8.89(s,1H),8.67(br 
N 

5,1H),8.11(brs,1H),7.2-7.3(in, 
0 

27 N 2H),7.13(brs,1H),7.03(t,1H),6.93 

Startingmaterials:(5-Bromopyridin-3- (dd,1H),635(brs,1H),4.37(brs 

yl)(2,3-dihydro-4H-benzo[b][1,4]- 2H),3.93(brs,2H),2.1-2.1(in 1H).  

oxazin-4-yl)methanoneand4-Fluoro- LC-MS:m/z351. 1(M+H)~.  

3-hydroxyphenylboronicacid 

Conditions:Ex.1, purificationb, 

1 HNMR(DMSO-d 6 ,600MHz)6: 
8.84(s,1H),8.75(s,1H),8.10(brs, 

1H),7.6-7.7(in,1H),7.45(t,1H), 
28 F 0 

N 7.26(dt,1H),7.03(t,1H),6.93(dd 
Startingmaterials:(5-Bromopyridin-3- 1H),6.76(brs,1H),4.37(brs,2H), 

yl)(2,3-dihydro-4H-benzo[b][1,4]- 3.93(brs,2H).LC-MS:m/z354.1 
S S 

oxazin-4-yl)methanoneand2,4-Di- (M±H)~.  

fluorophenylboronicacid 

o Conditions:Ex.10,purificationb), 

N NMR(Chloroforin-d,400MHz) a.  
~ N 

9.0-9.0(in,1H),8.7-8.8(in,1H),7.8
0 

29 N 7.9(in,2H),6.91(d,1H),4.6-4.7(in, 

Startingmaterials:6-(2,3-Dihydro- 2H),3.9-4.1(in,4H),3.31(t,3H), 

benzofuran-6-yl)pyrazine-2-carboxylic 2.44(brs,1H),1.9-2.1(in,2H),1.7

acidandOctahydro-2H-benzo[b][1,4]

N
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oxazine 1.9(in,2H),1.5-1.6(in,1H),1.3-1.5 

(in 3H).LC-MS:m/z466.5(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 

8.9-9.2(in,1H),8.16(brs,2H),7.40 
30 N N (t,3H),7.26(d,2H),7.07(brt,1H), 

Startinginaterlials: 6.9-7.0(in,1H),3.82(brs,2H),2.88 

Fluorophenyl)pyridazine-4-carboxylic (t,2H),2.01(brs,2H).LC-MS:m/z 

acidand1,2,3,4-Tetrahydroquinoline 334.1(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

1 HNMR(Chlorofonn-d,400MHz)6.  
N 

8.75(d,1H),8.58(d,1H),7.81(t, 
N N> 1H),7.38(dd,2H),7.0-7.2(in,3H), 

31 
Startinginaterials:5-(4- 6.6-6.8(in,1H),6.2-6.6(in,2H),4.09 

Fluorophenyl)nicotinicacidand (t,2H),3.54(t,2H),3.03(s,3H).  

1,2,3,4-Tetrahydro-1- LC-MS:m/z348.1(M+H)~.  

inethylquinoxaline 

0 Conditions:Ex.1purificationb), 
II 

1 HNMR(DMSO-d 6 ,600MHz)6: 
9.11(s,1H),8.78(brs,1H),8.3-8.4 

0 (in 3H),8.0-8.1(in2H),7.04(t,1H), 

32 N 6.94(dd,1H),6.6-6.8(in,1H),4.37 

Startinginaterials:(5-Broinopyridin-3 (br5,2H),3.94(brs,2H),3.2-3.3(in 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- H),2.5-2.5(in 1H).LC-MS:m/z 
362.0(M+H)~.  zin-4-yl)inethanoneand4

Nitrophenylboronicacid 

Conditions:Ex.1, purificationb, 0 

1 HNMR(Chiorofonn-d,400MHz)6.  
N 8.68(d,1H),8.5-8.6(in,1H),7.77(t, 

33 0 1H),7.0-7.1(in,1H),6.93(dd,1H), 
N 

Startinginaterials:(5-Broinopyridin-3- 6.66.8(in,1H),6.15(brs,1H),4.3

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 4.5(in,2H),3.%4.1(in,2H),2.32.4 

N
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zin-4-yl)methanoneandCyclohexen- (m2H),2.2-2.3(m2H),1.7-1.8(in, 

1-ylboronicacid 2H),1.6-1.7(in,2H).LC-MS:m/z 

321.1(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

NMR(Chloroform-d,400MHz) S 

N 8.8-8.9(in,1H),8.5-8.6(in,1H),8.31 

N (dd,1H),7.9-7.9(in,1H),7.0-7.0(in, 34 
2H),6.7-6.8(in,2H),6.6-6.7(in,2H), 

Startinginaterials:5-(4-Methoxy- 4.2-4.3(in,2H),3.9-3.9(in,3H),3.4

phenyl)nicotinicacidand1,2,3,4- 34(in,2H),3.11(t,2H).LC-MS:m/z 

Tetrahydro-[1,5]naphthyridine 346.5(M+H)~.  

Conditions:Ex.1, purificationb, 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
9.33(br5,1H),8.18(brs,1H),7.87 

0 
N (brs,1H),7.29(brs,3H),7.00(brd, 

35 3H),5.25(brs,1H),3.98(brs,4H), 

Startinginaterial~:Ethyl4(6-chioro 0.95(brt,5H).LC-MS:m/z408.1 
+ 

pyrazine-2-carbonyl)-3,4-dihydro-2H- (M+H) 

benzo[b][1,4]oxazine-2-carboxylate 

Conditions:Ex.10,purificationb), 

0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.98(d,1H),8.71(d,1H),8.20(s, 
1H),7.92(dd,1H),7.67(d,2H),7.4

36 N 
7.6(in,5H),7.26(t,1H),7.15(brs 

Startinginaterials:5-Phenylnicotinic 1H),4.27(t,2H),3.4-3.5(in,1H), 

acidand2,3-Dihydro- 1H-quinolin-4
2.96(t,2H).LC-MS:m/z329.4 

one 
(M±H)~.  
Conditions:Ex.10,purificationb), 

0 

37 N 1 HNMR(400MHzChloroforin%6.  

2.19(quin,2H),3.14(t,2H),4.00(br 
A- 2H),6.87-7.15(in,1H),7.47(brs, 

N 

and4-Fluorobenzeneboronicacid
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Startingmaterials:6-Phenylpyrazine- 3H),7.79(brs,2H),8.32(brs,1H), 

2-carboxylicacidand1,2,3,4-Tetra- 8.93(s,1H),9.08(s,1H).LC-MS:miz 

hydro-[1,5]naphthyridine 317.4(M±H)~.  

Conditions:Ex.10,purificationb), 
S 1 HNMR(400MHzChloroform%6.  

0 2.10(quin,2H),2.87(t,2H),3.83(s, 

N 3H),3.97(t,2H),6.68(brs,1H), 
38 6.86-7.08(in,5H),7.21(d,1H),7.35 

N (t,1H),7.81(t,1H),8.53(d,1H),8.78 

Startingmaterials:5-(3-Methoxy- (d,1H).LC-MS:m/z346.1(M+H)~.  

phenyl)nicotinicacidand1,2,3,4
S S 

Tetrahydroquinoline 

Conditions:Ex.10,purificationb), 

0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.90(d,1H),8.28(brs,1H),7.98(br 
5,1H),7.41(brs,2H),7.24(d,1H), 

7.04(t,1H),6.93(brt,2H),6.31(t, 
Startinmaterials:5- 1H-Pff01-1- 1

g ( y y) 2H),3.80(t,2H),2.85(t,2H),2.07(s, 
nicotinicacidand1,2,3,4-Tetrahydro- 1H),1.99(quin,2H).LC-MS:m/z 

quinoline 303.1(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 9.2-9.4(in,1H),8.1-8.5(in,3H),7.3

40 N N 0 7.5(in,3H),7.0-7.1(in,1H),6.9-7.0 

Startingmaterials:6-(4- (in 2H),4.2-4.5(in2H),3.8-4.0(in, 

Fluorophenyl)pyridazine-4-carboxylic 2H).LC-MS:m/z336.0(M+H)~.  

acidand2,3-Dihydro-1,4-benzoxazine 

Conditions:Ex.1, purificationb, 0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 8.86(s,1H),8.75(s,1H),8.11(brs, 

41 F 0 
N 1H),7.59(brt,1H),7.5-7.6(in,1H), 

Startingmaterials:(5-Bromopyridin-3- 7.3-7.4(in,3H),7.05(s,1H),6.93(dd, 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 1H),6.7-6.8(in,1H),4.37(brs,2H), 

F
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zin-4-yl)methanoneand2-Fluoro- 3.93(brs,2H).LC-MS:miz335.4 
S S 

phenylboronicacid S 

Conditions:Ex.10,purificationb), 
0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.95(d,1H),8.58(brs,1H),8.23(dd 

42 N 1H),8.12(brs,1H),7.77(dd,2H), 
7.5-7.7(in,1H),7.3-7.4(in,2H),7.06 

Startingmaterials:5-(4

Fluorophenyl)nicotinicacidand (br5,1H),3.81(t,2H),2.99(t,2H), 
2.05(quin,2H).LC-MS:m/z334.4 

1,2,3,4-Tetrahydro-[1,5]naphthyridine 
S 

Conditions:Ex.1, purificationb, 
/ 

___N N NMR(DMSO-d 6 ,600MHz)6: 
N~ N 

9.07(brs,1H),8.68(brs,1H),8.43 
0 

N (brs,1H),8.0-8.2(in,1H),7.06(brs 

43 Startingmaterials:(6-Chioropyrazin- 1H),6.95(d,2H),4.33(brs,2H),3.96 

2-yl)9,3-dihydro-4H- (brs,2H),3.90(s,4H).LC-MS:m/z 

benzo[b][1,4]oxazin-4-yl)methanone 3223(M+H)~.  

and1-Methyl-4-(4,4,5,5-tetramethyl

1,3,2-dioxaborolan-2-yl)-1H-pyrazole 

0 NMR(DMSO-d 6 ,600MHz)6: 
F 

N 9.0-9.1(in,1H),8.76(brs,1H),8.31 
(br5,1H),7.98(brd,2H),7.87(d, 

44 N 
S S S S 

Startingmaterials:(5-Bromopyridin-3 2H),7.04(t,1H),6.9-7.0(in,1H),6.7
yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 6.8(in,1H),4.37(brs,2H),3.94(brs, 

zin-4-yl)methanoneand4-(Trifluoro- 2H).LC-MS:m/z385.0(M+H)~.  

methyl)phenylboronicacid 

Conditions:Ex.1, purificationb, 
0 

1HNMR(DMSO-d6,600MHz)6: 
45 N 8.75(d,1H),8.67(s,1H),7.99(brs, 

0 
N 1H),7.38(brt,1H),7.08(dd,1H), 

Startingmaterials:(5-Bromopyridin-3- 7.04(t,1H),6.9-7.0(in,2H),6.77(br 

F Conditions:Ex.1,purificationb),
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yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- s,1H),4.36(brs,2H),3.9-4.0(in, 

zin-4-yl)methanoneand4-Fluoro-2- 2H),3.78(s,3H).LC-MS:m/z365.4 
S S 

methoxyphenylboronicacid S 

Conditions:Ex.1, purificationb, 
0 

____ 
1 HNMR(DMSO-d 6 ,600MHz)6: 

N 9.14(d,1H),8.70(d,1H),8.07(t, 

N 1H),7.7-7.7(in,3H),7.3-7.4(in,2H), 
46 0 7.2-7.3(in,1H),7.1-7.2(in,2H),3.9

Startinginaterials:4-((5-Broinopyri
3.9(in,2H),2.41(t,2H),1.65(quin 

din-3-yl)sulfonyl)-3,4-dihydro-2H
2HS LCMSm/z370.3MA-H~S 

benzo[b][1,4]oxazineand4-Fluoro- ) ( ) 
benzeneboronicacid 

Conditions:Ex.1, purificationb, 

1 HNMR(DMSO-d 6 ,600MHz)6: 

N 9.14(d,1H),8.70(d,1H),8.07(t, 

N 1H),7.7-7.7(in,3H),7.36(t,2H),7.2

47 S 5 S 7.3(in,1H),7.1-7.2(in,2H),3.9-3.9 Startinginaterials:1-((5-Broinopyri

din-3-yl)sulfonyl)~,2,3,4-tetrahydro (in2H),2.41(t,2H),1.65(quin,2H).  

S S LC-MS:m/z369.0(M+H)~.  
quinolineand4-Fluorobenzene 

boronicacid 

, purificationb, 
xx NMR(DMSO-d6,600MHz)6: 

9.08(s,1H),8.75(brs,1H),8.33(br 
N 

5,1H),8.07(brd,2H),7.82(d,1H), 
0 

48 N 7.7-7.8(in,1H),7.04(t,1H),6.94(dd, 

Startinginaterials:(5-Broinopyridin-3- 1H),6.7-6.8(in,2H),4.37(brs,2H), 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 3.94(brs,2H).LC-MS:miz385.4 
S S 

zin-4-yl)inethanoneand3-(Tnfluoro- 5 

inethyl)phenylboronicacid 

CF3 Conditions:Ex.1
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Conditions:Ex.1, purificationb, 
0 

S 

1 HNMR(Chlorofonn-d,400MHz)6.  
N 

8.8-8.9(in,1H),8.7-8.8(in,1H),8.32 
0 

N (brs,1H),7.95(s,1H),7.6-7.7(in, 

49 Startingmaterials:(5-Bromopyridin-3- 2H),6.9-7.2(in,3H),6.68(brs,1H), 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 4.46(brt,2H),4.0-4.2(in,2H).LC

zin-4-yl)nrnthanoneand2-Fluoro-5- MS:m/z336.0(M+H)~.  

(4,4,5,5-tetranwthyl-1,3,2-dioxaboro

lan-2-yl)pyridine 

Conditions:Ex.10,purificationb), 
1 HNMR(DMSO-d 6 ,600MHz)6: 

0 
9.0-9.0(in,1H),8.70(s,1H),8.19(br 

N 5,1H),7.42(t,1H),7.2-7.3(in,2H), 

50 0 6.9-7.1(in,4H),6.6-6.8(in,1H),4.38 

Startingmaterials:~(3-Methoxy- (br5,2H),3.94(brs,2H),3.83(s, 
S S S S 

phenyl)nicotinicacidand2,3- 3H).LC-MS:m/z347.4(M+H)~.  

Dihydro-1,4-benzoxazin 

Conditions:Ex.10,purificationb), 0 
S 1 HNMR(Chlorofonn-d,400MHz)6.  

51 N 7H),6.9-7.0(in,1H),6.64(brs,1H), 
S S S 

Startingmaterials:5-(1-Phenylvinyl)- ~553(d,1H),5.3-5.4(in,1H),3.92(t, 

nicotinicacidand1,2,3,4-Tetrahydro- 2H),2.80(t,2H),2.0-2.1(in,2H).LC

quinoline MS:m/z342.1(M+H)~.  

Conditions:Ex.10,purificationb), 0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 8.0-8.2(in,5H),7.5-7.6(in,6H),7.27 

N 

52 N (d,2H),7.08(brt,2H),6.8-7.0(in, 
Startingmaterials:6- 2H),3.83(brs,4H),2.89(t,4H),2.08 

Phenylpyridazine-4-carboxylicacid (s,1H),2.02(brs,4H).LC-MS:m/z 

and1,2,3,4-Tetrahydroquinoline 316.3(M±H)~.  

N 8.55(dd,2H),7.52(t,1H),7.0-7.4(in,
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Conditions:Ex.10,purificationb), 

0 NMR(Chlorofonn-d,400MHz) S6.  

N 8.75(d,1H),8.58(d,1H),7.81(t, 

53 N 1H),7.3-7.4(in,2H),7.0-7.2(in,3H), 

Staffingmaterials:5-Phenylnicotinic 6.73(d,1H),6.48(brs,1H),6.3-6.4 

acidand1,2,3,4-Tetrahydro-6- (m1H),4.09(t,2H),3.54(t2H), 

methoxyquinoline 3.03(s,3H).LC-MS:miz345.1 
S 

Conditions:Ex.1, purificationb, 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 

8.87(d,1H),8.44(brs,1H),7.95(br 
N 5,1H),7.5-7.6(in,2H),7.42(d,2H), 

54 Startingmaterials:(5-Bromopyridin-3- 725(d,1H),7.04(t,1H),6.93(brt, 

yl)(3,4-dihydroquinolin-1(2H)-yl)- 2H),4.54(s,2H),3.82(t,2H),2.85(t, 

methanoneand4-(Hydroxymethyl)- 2H),2.00(quin,2H).LC-MS:m/z 

benzeneboronicacid 
345.1(M±H)~.  
Conditions:Ex.10,purificationb), 

0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.96(d,1H),8.61(d,1H),8.10(t, 

0 1H),7.85(t,2H),7.36(t,2H),3.7-3.8 

(in3H),3.66(dt,1H),3.5-3.5(in, 
Startingmaterials:5-(4- 1H),3.3-3.4(in,1H),2.3-2.4(in,1H), 

Fluorophenyl)nicotinicacidand 
1.9-1.9(in,1H),1.6-1.7(in,2H),1.4

Octahydro-2H-benzo[b][1,4]oxazine 
1.5(in,1H),1.2-1.4(in,3H).  

Conditions:purificationd), 
0 NMR(600MHzDMSO-dcs)6: 

N 1.11(t,1H),1.17-1.36(in,5H),1.43
H 1.50(in 1H),1.62-1.73(in2H),1.85

0 
56 N 

1.92(in 1H),2.33-2.38(in 1H),3.34
Startingmaterials:(5-(4-Fluoro

3.40(in 1H),3.43-3.56(in2H),3.62
phenyl)pyridin-3-yl)(octahydro-4H

3.69(in 1H),3.71-3.84(in4H),7.35 
benzo[b][1,4]oxazin-4-yl)methanone 

(t,2H),7.85(t,2H),8.09(t,1H),8.60 

55 N
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(d,1H),8.96(d,1H).  

Conditions:purificationd), 

1 HNMR(600MHzDMSO-dcs)6: 
0 H 1.21-1.36(in,3H),1.42-1.51(in,1H), 

N 
H 1.63-1.72(in,2H),1.86-1.92(in,1H), 

0 
57 N 2.33-2.38(in,1H),3.34-3.40(in,1H), 

Startinginaterials:(5-(4-Fluoro- 3.45-3.53(in,1H),3.66(td,1H),3.72

phenyl)pyriidin-3-yl)(octahydro-4H- 3.84(in 3H),7.35(t,2H),7.85(t, 

benzo[b][1,4]oxazin-4-yl)inethanone 2H),8.09(t,1H),8.60(d,1H),8.96 

(d,1H).  

Conditions:Ex.1,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 9.08(s,1H),8.75(brs,1H),8.50(br 

II 
0 

N 1H),8.35(brs,1H),8.2-8.3(in, 
58 Startinginaterials:(5-Broinopyridin-3- 1H),7.76(dd,1H),7.04(brt,1H), 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 6.9-7.0(in,1H),6.77(brs,2H),4.37 

zin-4-yl)inethanoneand4-Fluoro-3- (brs,2H),3.93(brs,2H).LC-MS: 

nitrophenylboronicacid m/z380.0(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

1 HNMR(Chlorofonn-d,400MHz)6.  

8.80(d,1H),8.5-8.5(in,1H),7.92(t, 
59 1H),7.4-7.5(in,6H),6.88(t,1H),6.6

. .  

Staffinginaterials:5-Phenylnicotinic 6.6(in,1H),3.9-4.0(in,2H),3.85(s, 

acidand5-Methoxy-1,2,3,4-tetra- 3H),2.83(t,2H),2.0-2.1(in,2H).  
.  hydroquinoline LC-MS:m/z345.1(M+H)~.  

Conditions:Ex.10,purificationb), 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 

9.02(s,1H),8.78(brs,1H),8.32(br 

60 N 5,1H),8.14(brs,1H),7.87(brdd, 

Startinginaterials:5-(4- 2H),7.37(t,2H),7.30(d,1H),7.24 

Fluorophenyl)nicotinicacidand (brs,1H),7.08(brs,1H),4.09(brt, 

indoline 2H),3.11(t,2H).LC-MS:m/z320.1 

N
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6 

Conditions:Ex.10,purificationb), 
0 NMR(DMSO-d 6 ,600MHz)6: 

N 8.96(d,1H),8.59(s,1H),8.24(brs, 
1H),8.13(brd,1H),7.70(brd,2H), 

61 N 
S S S S S 7.51(t,2H),754-755(in,1H),7.08(br 

Startingmatenals:5-Phenylnicotinic 

acidandi,2,3,4-Tetrahydro-[i,5] 5,1H),3.82(t,2H),2.99(t,2H),2.05 
(quin2H),1.5-1.6(m1H),0.9-1.0 

naphthyridine 
(m1H).LC-MS:m/z316.1(M+H)~.  

Conditions:Ex.10,purificationb), 

0 NMR(DMSO-d 6 ,600MHz)6: 

N 9.01(d,1H),8.67(d,2H),8.5-8.6(m 

62 N 1H),8.15(brs,1H),7.70(brd,2H), 7.1-7.3(in,1H),7.04(t,1H),6.92(br 
S S S S S 

Startingmaterials:[3,4'-Bipyridine]-5- 1H),6.86(br~, 1H),3.82(t,2H), 
S S 

carboxylicacidand1,2,3,4-Tetra
2.86(t2H),2.0-2.0(in,2H).LC-MS: 

S S 

hydroquinoline 

Conditions:Ex.1, purificationb, 

65 
N NMR(Chlorofonn-d,400MHz) S 

N 
8.94(s,2H),7.4-7.7(in,2H),6.9-7.1 

N (m2JzI),6.5-6.8(m2H),4.4-4.6(m, 
S S S 

63 Startingmaterials:(6-Cliloropyrazin- 2H),4.14(brs,2H),3.3-3.8(m3H).  
S 

2-yl)9,3-dihydro-4H- LC-MS:m/z322.0(M+H)~.  

benzo[b][1,4]oxazin-4-yl)methanone 

and1-Methyl-S-(4,4,5,5-tetramethyl

El,3,2]dioxaborolan-2-yl)-1H-pyrazole 

Conditions:Ex.11, purificationb, 
0 

S 

1 HNMR(Chlorofonn-d,400MHz)6.  
N 8.73(brs,1H),7.9-8.0(in,2H),7.73 

64 
(d,1H),7.1-7.3(in,4H),6.93(brt, 

Startingmaterials: 1H),6.52(brs,1H),4.88(brs,1H), 

Fluorophenyl)pyridazine-4-carbonyl 2.7-2.9(in,2H),2.5-2.7(in,2H),1.2

0
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chlorideand2-Methyl-1,2,3,4- 1.6(in,4H).LC-MS:miz348.1 
S S 

tetrahydroquinoline S 

Conditions:Ex.1, purificationb, 
0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 

8.99(d,1H),8.68(s,1H),8.19(brs, 
N 1H),7.69(brd,2H),7.44(d,3H), 

65 Startingmaterials:(5-Bromopyridin-3- 703(t,1H),6.94(dd,1H),6.6-6.8(in, 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 1H),5.27(t,1H),4.56(d,2H),4.37 

zin-4-yl)methanoneand4-(Hydroxy- (brs,2H),3.94(brs,2H).  

methyl)benzeneboronicacid LC-MS:miz347.1(M+H)~.  

Conditions:Ex.1, purificationb, 
1 HNMR(DMSO-d 6 ,600MHz)6: 

N 8.78(d,1H),8.58(brs,1H),7.97(br 

0 
N 5,1H),7.0-7.1(in,1H),6.93(dd,1H), 

66 
Startingmaterials:(5-Bromopyridin-3- 6.7-6.8(in,1H),6.44(brs,1H),5.6

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 5.8(in,1H),4.35(brs,2H),4.23(q, 

zin-4-yl)methanoneand3,6-Dihydro- 2H),3.89(brs,2H),3.82(t,2H),2.45 
S S S 

2H-pyran-4-boronicacidpinacolester (brs,2H).LC-MS:m/z324.4(M+H)~.  

0 Conditions:Ex.10,purificationb), 

8.93(d,1H),8.50(d,1H),8.08(t, 
N 

67 1H),7.84(d,1H),7.67(d,2H),7.4
N 

7.5(in,4H),7.11(brd,1H),3.8-3.8 
Startingmaterials:5-Phenylnicotinic 5H),2.93(t,2H),2.00(quin,2H).  

S 

acidandMethyl-1,2,3,4-tetrahydro- LC-MS:m/z373.1(M+H)~.  
S S 

quinoline-6-carboxylate 
Conditions:Ex.1, purificationb, 

1 HNMR(DMSO-d 6 ,600MHz)6: 

8.88(d,1H),8.44(brs,1H),7.96(br 

68 5,1H),7.5-7.6(in,2H),7.39(d,2H), 

7.25(d,1H),7.04(t,1H),6.93(brt, 
S S S S 

Startingmaterials:(5-Bromopyridin-3- 2H),3.82(t,2H),3.42(s,2H),2.85(t, 

yl)(3,4-dihydroquinolin-1(2H)-yl)- 2H),2.15(s,6H),2.00(quin2H).  

0 NMR(DMSO-d 6 ,600MHz)6:
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methanoneand(4-[(Dimethylamino)- LC-MS:miz372.2(M+H)~.  
S S methyl]phenyl)boronicacid 

0 Conditions:Ex.10, purificationb, 

S 

~0~~~ 1 HNMR(Chlorofonn-d,400MHz)6.  

8.91(brs,2H),8.73(brs,1H),7.59 
69 (br5,2H),7.09(brs,3H),7.01(brd, 

N 2H),6.74(d,2H),6.25(brs,2H),4.14 

Startingmaterials:5-Phenylnicotinic (brs,3H),3.57(brs,3H),3.04(brs, 

acidand7-Methoxy-1,2,3,4-tetra- 4H).LC-MS:m/z345.1(M+H)~.  

hydroquinoline 

Conditions:Ex.10,purificationb), 
S 1 HNMR(Chlorofonn-d,400MHz)6.  

N 
0 8.79(d,1H),8.6-8.7(in,2H),8.58(d, 

N 1H),7.82(t,1H),7.75(d,1H),7.3-7.4 

70 N (in 1H),7.0-7.3(in3H),6.92(t,1H), 
6.65(brs,1H),3.99(t,2H),3.7-3.9 

Startingmaterials:[3,3'-Bipyridine]-5- ( 1H),2.8-2.9(in2H),2.72(brt 

carboxylicacidand1,2,3,4-Tetra- 1H),2.23(s,1H),2.11(quin2H),1.9

hydroquinoline 2.0(in,1H).LC-MS:miz317.0 

5 

0 

1 HNMR(DMSO-d 6 ,600MHz)6: 
N 8.97(d,1H),8.67(s,1H),8.17(brs, 

0 1H),7.63(brd,2H),7.32(d,2H), 
N 

71 
Startingmaterials:(5-Bromopyridin-3- 7.03(t,1H),6.94(dd,1H),6.75(brs, 

yl)(2,3-dihydro-4H-benzo[b][1,4]oxa- 1H),4.37(brs,2H),3.93(brs,2H), 

zin-4-yl)methanoneand4-Methyl- 2.36(s,3H).LC-MS:miz331.4 
S S 

benzeneboronicacid (M+H)~ 

Conditions:Ex.10,purificationb) 
S 

1 HNMR(400MHzChloroform%6.  
72 1.29-1.58(in,4H),1.75-1.86(in,2H), 

N 
1.91-2.10(in,1H),2.47-2.57(in,1H), 

0 
______ N ____________________________________________ 

Conditions:Ex.1, purificationb,
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3.29(t,2H),3.45-3.71(in,4H),3.73

Startingmaterials:5-(2,3-Dihydro- 3.95(m4H),4.64(t,2H),6.89(d, 

benzofuran-6-yl)nicotinicacidand 1H),7.31-7.57(in,2H),7.91(t,1H), 

octahydro-2H-benzo[b][1,4]oxazine 8.60(d,1H),8.83(d,1H).  

Example12.  
S 

(2,,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(1-methyl-1H-pyrazol-4-yl)

pyridin-3-yl)methanone(Compound73) 

N 0 
/ 

N 

N 

0 
5 N 

Toamixtureof1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H

pyrazole(0.091g,0.438mmol),(5-bromopyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(0.112g,0.35mmol)andcesiumcarbonate(0.319g,0.98 

mmol)indegassedDME-water(2.5:1, 3.5ml)undernitrogenatmospherewasadded 

I0 tetrakis(triphenylphosphine)palladium(0.040g,0.035mmol).Themixturewasstirred 

at900 Cuntilthereactionwascompleted.Cooledreactionmixturewasdilutedwith 

EtOAcandfilteredthroughashortplugofCelite.Thefiltratewaswashedwithwater 

chromatographytoafford0.083gofthetitlecompound. 1 HNMR(400MHz 

15 CDCl3 ):a8.78(d,1H),8.51(d,1H),7.88(t,1H),7.74(d,1H),7.65(s,1H),7.00-7.06 

(in,1H),6.94(dd,1H),6.64-6.74(in,1H),6.60-6.70(in,1H),4.37-4.48(in,2H),4.03

4.11(in,2H),3.97(s,3H).LC-MS:m/z321.8(M+H).  

Example13.  
20 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(pyrrolidin-1-yl)pyridin-3-yl)

methanone(Compound74) 

0 

N 

0 
N 

andbrinedriedandevaporated.Crudewaspurifiedbyreversephaseflash
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Amixtureofpyrrolidine(0.067ml,0.80mmol), S 

hydro-4H-benzo[b][1,4]oxazin-4-yl)methanone(0.128g,0.40mmol),sodiumtext

butoxide(O.050g,0.52mmol),tris(dibenzylideneacetone)dipalladium(0.018g,0.020 

mmol)andrac-2,2'-bis(diphenylphosphino)-11'-binaplithyl(0.025g,0.10mmol)in 

5 drytoluene(1.5ml)undernitogenatmospherewasstirredat100 0 Cuntilthereaction 

wascompleted.CooledmixturewasdilutedwithEtOAcandfilteredthroughashort 

plugofCelite.Thefiltratewasevaporated.Crudeproductwaspurifiedbyreversephase 

flashchromatographytoafford0.046gofthetitlecompound.'HNMR(400MHz 

CDCL3 ):S8.01(d,1H),7.93(d,1H),7.00-7.17(br,1H),6.97-7.04(in,1H),6.94(dd 

10 1H),6.91(dd,1H),6.66-6.77(m1H),4.33-4.42(in,2H),3.98-4.07(m2H),3.24-3.35 

(in,4H),1.99-2.09(in,4H).LC-MS:m/z310.7(M+H).  

Example14.  

2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(6,6-dimethyl-3-azabicyclo[3. 1.0]

I5 hexan-3-yl)pyridin-3-yl)methanone(Compound75) 

0 

N 

0 

N 

from6,6-dimethyl-3-azabicyclo[3. 1.0]hexane(0.047g,0.42mmol)and e 

din-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)methanone(0.112g,0.35mmol).  

20 Yield0.028g.'HNMR(400MHzCDCl 3 ):67.95(d,1H),7.92(d,1H),6.58-7.20(m 

5H),4.30-4.44(in,2H),3.95-4.08(m2H),3.37-3.47(m2H),3.21(d,2H),1.49-1.56 

(in,2H),1.08(s,3H),0.84(s,3H).LC-MS:m/z350.9(M+H).  

Example15.  

25 (2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(pyrrolidin-1-yl)pyrazin-2-yl)

methanone(Compound76) 

ThecompoundwaspreparedaccordingtotheprocedureofExample13starting
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0 

N 
%%%%% N 

0 

N 

Amixtureof(6-chloropyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(0.096g,0.35mmol)andpyrrolidine(0.146ml,1.75minol)indryDMSO 

(1.0ml)wasstirredat90 0 Cuntilthereactionwascompleted.Cooledmixturewas 

5 dilutedwithEtOAcwashedwithwaterandbrinedriedandevaporated.Crudeproduct 

waspurifiedbyreversephaseflashchromatographytoaffordthepurecompound. 1 H 

NMR(400MHzCDCl 3 ):68.09(brs,1H),7.89(s,1H),6.96-7.07(in,1H),6.97-6.96 

(in,1H),6.3-6.87(m2H),4.24-4.49(m2H),3.90-4.14(m2H),3.15-3.63(in,4H), 

1.85-2.12(in,4H).LC-MS:m/z311.8(M+H).  

10 

ThefollowingcompoundswerepreparedaccordingtotheprocedureofExample 

15. Thecompoundnumbercharacterizationdatadeviatingreactionconditionsand 

startingmaterialsareindicatedonthetable.  

'HNMR/LC
Reactionconditions, 

No Structureandstartingmaterial 
MS 

0 

F NMR(400MHzCDCl 3 ):a8.33 N 
N%% N (s,1H),7.92(s,1H),6.97-7.13(in, 

0 
N 1H),6.87-6.97(in,1H),6.0-6.87(in, 

77 Startingmaterials:(6-Chloropyrazin- 2H),4.14-4.58(in,6H),3.88-4.14(in 

2-yl)(2,3-dihydro-4H-benzo[b][1,4]- 2H).LC-MS:m/z333.6(M+H).  

oxazin-4-yl)methanoneand3,3, 
.  

Difluoroazetidinehydrochloride 

(1.25equiv.).  

N NMR(400MHzCDCl 3 ):68.22 N 0 
78 N N (s,1H),8.16(s,1H),6.94-7.10(in, 

~~~b%% N 
1H),6.85-6.94(in,1H),6.02-6.85(in 

0 
N 2H),4.24-4.54(in,2H),3.90-4.18(in 

Conditions:DIPEA(2.5equiv.).
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Startingmaterials:(6-Chioropyrazin- 2H),3.15-3.76(in,4H),2.35-2.61(m 

-dihydro-4H- 4H),2.32(s,3H).LC-MS:m/z340.7 
S 

benzo[b][1,4]oxazin-4- (M+H).  
S S 

yl)methanoneand1-Methylpiperazine 
(2.0equiv.).  

Example16.  

1-(3,4-Dihydroquinolin-1(2H)-yl)-2-(5-(4-fluorophenyl)pyridin-3-yl)ethan-1

5 one(Compound79) 

N 

0 

N 

Toamixtureof2-(5-bromopyridin-3-yl)-1-(3,4-dihydroquinolin-1(2H)-yl)ethan

1-one(0.116g,0.35mmol),4-fluorobenzeneboronicacid(0.059g,0.42mmol)and 

sodiumcarbonate(0.104g,0.98mmol)indegassedDME-water(6:1, 1.75ml)under 

I0 nitrogenatmospherewasaddedtetrakis(triphenylphophine)palladium(0.030g,0.026 

wasdilutedwithEtOAcandfilteredthroughashortplugofCelite.Filtratewaswashed 

withwaterandbrinedriedandevaporated.Crudewaspurifiedbyreversephaseflash 

chromatographytoaffordthepurecompound. 1 HNMR(400MHzCDCl 3 ):68.66(d, 

15 1H),8.28(brs,1H),7.75(brs,1H),7.47-7.56(m2H),7.01-7.27(m6H),3.92(s,2H), 

3.82(t,2H),2.52-2.71(m2H),1.93(quint,2H).LC-MS:m/z347.9(M+H).  

ThefollowingcompoundswerepreparedaccordingtotheprocedureofExample 

16.Thecompoundnumbercharacterizationdataandstartingmaterialsareindicatedon 

20 thetable.  

No Structureandstartingmaterial 'HNMR/LC-MS 

mmol).Themixturewasstirredat90 0 Cuntilreactionwascompleted.Cooledmixture
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1 HNMR(400MHzCDCL4:68.71 

MeO (s,1H),8.36(s,1H),7.77(s,1H), 

N 7.44-7.57(in,2H),7.06-7.25(in,2H), 
6.97-7.04(in,2H),6.86-6.97(in,2H), 

80 N 0 4.19-4.34(in,2H),3.91-4.10(in,4H), 

Startingmaterial:2-(5-Bromopyridin- ~.85(s,3H).LC-MS:m/z361.8 

3-yl)-1-(2,3-dihydro-4H-benzo[b] (M±H).  
1,4]oxazin-4-yl)ethan-1-one 

1 HNMR(400MHzCDCl 3 ):a8.76 

(d,1H),8.55(d,1H),7.79-7.83(in 
N 

1H),7.52-7.57(in,2H),7.43-7.50(in 
81 N 2H),7.37-7.43(in,1H),6.77-6.86(in 

Startingmaterial:4-((5-Bromopyridin- 2H),6.656.72(in,2H),4.51(s,2H), 

3-yl)methyl)-3,4-dihydro-2H- 4.27-4.33(in,2H),3.37-3.42(in,2H).  

benzo[b][1,4]oxazine LC-MS:m/z303.8(M+H).  

Example17.  

(3,4-Dihydroquinolin-1(2H)-yl)(5-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl)

0 

N 

5 N 

Amixtureofethyl5-(4-inethyl-1H-iinidazol-1-yl)nicotinate(0.080g,0.346 

minol),1,2,3,4-tetrahydroquinoline(0.043ml,0.346minol)and 

bis(triinethylaluminuin)-1,4-diazabicyclo[2.2.2]octaneadduct(0.071g,0.277inmol)in 

drytoluene(0.5ml)wasstirredat120 0 Cuntilthereactionwascompleted.Cooled 

I0 mixturewasquenchedwithaqueous2MHClandthenextractedwithDCM.Organic 

phasewasdriedandevaporated.Crudewaspurifiedbyreversephaseflash 

chromatographytoaffordthepurecompound. 1 HNMR(600MHzd 6 -DMSO):68.91 

(d,1H9,8.35(s,1H),8.19(s,1H),8.06(s,1H),7.50(s,1H),7.24(d,1H),7.04(t,1H), 

inethanone(Compound82)
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6.65-7.00(in,2H),3.80(t,2H),2.85(t,2H),2.16(s,3H),1.99(quint,2Hi.LC

MS:m/z319.7(M+H).  

ThefollowingcompoundswerepreparedaccordingtotheprocedureofExample 

5 17.Thecompoundnumbercharacterizationdataandstartingmaterialsareindicatedon 

thetable.  

No Structureandstartingmaterial 'HNMR/LC-MS 

1 HNMR(400MHzCDCl 3 ):68.80 

\N N (s,1H),8.63(s,1H),7.47-7.77(in, 
~ N 

1H),7.21-7.27(in,1H),7.06(t,1H), 

83 N 6.74-7.04(in,2H),6.17-6.55(in,1H), 

Starting . Methyl6-(4-methyl- 3.87-4.08(in,2H),2.88(t,2H),2.25 

1H-iinidazol-1-yl)pyrazine-2- (s,3H),2.12(quint,2H).  

carboxylate LC-MS:miz320.7(M+H).  

1 HNMR(400MHzCDCliQ:69.21 
0 

(s,1H),8.62(s,1H),7.46-7.78(in, 
N 

%%%%% N 2H),7.18-7.26(in,1H),6.77-7.12(in 

84 N-V 2H),6.08-6.68(in,1H),3.88-4.09(in 

StartingmateriaLMethyl6-(4-inethyl- LC-MS:m/z320.7(M+H).  

1H-pyrazol-1-yl)pyrazine-2

carboxylate 

0 NMR(400MHzCDCliQ:a8.57 
N (brs,1H),8.38(s,1H),7.13-7.32(in, 

~ N 

85 4H),6.94-7.13(in,3H),6.03-6.94(in 
N 2H),4.03(s,2H),3.76-4.03(in,2H9, 

Starting . Methyl6-benzyl- 2.85(t,2H),1.96-2.17(in,2H).  

pyrazine-2-carboxylate LC-MS:m/z330.7(M+H).  

Example18.  

2H),3.89(t,2H),2.05-2.19(in,5H).
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1-(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)-2-(5-(4-fluorophenyl)pyridin-3

yl)ethan-1-one(Compound86) 

0 

N -v-dr 

0 
N 

5 a)2-(5-(4-Fluorophenyl)pyridin-3-yl)aceticacid 

0 
N 

Toa mixtureof5-bromo-3-pyridineaceticacid(0.216g,1mmol),4-fluoro

benzeneboronicacid(0.175g,1.25mmol),cesiumcarbonate(0.912g,2.80mmol)in 

degassedDME-water(3:1, 8ml)undernitrogenatmospherewasaddedtetrakis(tri

I0 phenylphosphine)palladium(0.116g,0.10mmol).Themixturewasstirredat90 0 C 

untilreactionwascompleted.CooledmixturewasdilutedwithEtOAcandfiltered 

throughashortplugofCelite.PhaseswereseparatedandpHoftheaqueousphasewas 

adjustedto6withaqueous2MNaOHsolution.Aqueousphasewasextracted 

withEtOAc.Organicphasewasdriedandevaporatedtoafford0.10gofthe 

1H),7.97(t,1H),7.74-7.81(in,2H),7.31-7.40(in,2H),3.73(s,2H).  

S 

b)1-(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)-2-(5-(4-fluorophenyl)pyridin

3-yl)ethan-1-one(Compound85) 

0 

N 

0 

20 N 

ThecompoundwaspreparedaccordingtotheprocedureofIntermediate 

19startingfrom2-(5-(4-fluorophenyl)pyridin-3-yl)aceticacid(0.090g,0.35mmol) 

and3,4-dihydro-2H-benzo[b][1,4]oxazine(0.052g,0.385mmol).Crudeproductwas 

purifiedbyreversephaseflashchromatography.Yield:0.039g. 1 HNMR(400MHz 

25 CDCl3 ):68.70d(lHi,8.40(brs,1H),7.78(brs,1H),7.48-7.58(in,2H),7.00-7.24(in, 

15 titlecompound.1 HNMR(400MHzd 6 -DMSO):S12.56(s,1H),8.77(d,1H),8.46(d,
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4H),6.87-6.99(in,2H),4.21-4.34(m2H),3.89-4.11(m4H).LC-MS:m/z349.9 

(M±H).  

Example19.  

5 (3,4-Dihydroquinolin-1(2H)-yl)(6-(3,5-dimethyl-1H-pyrazol-1-yl)pyrazin-2-yl)

methanone(Compound87) 

0 

N%*%~%% N 

A
N 

a)(6-Bromopyrazin-2-yl)(3,4-dihydroquinoun-1(2H)-yl)methanone 

0 

Br N 
N% N 

A

10 N 

ThecompoundwaspreparedaccordingtotheprocedureofExample17starting 

frommethyl6-bromopyrazine-2-carboxylate(0.217g,1.00mmol)and1,2,3,4-tetra

hydroquinoline(0.126ml,1.00mmol).Crudeproductwaspurifiedbyflash 

chromatographytoafford0.080gofthetitlecompound. 1 HNMR(400MHz 

6.75(br,1H),3.76-4.12(in,2H),2.87(t,2H),2.09(quint.,2H).  

b)(3,4-Dihydroquinolin-1(2H)-yl)(6-(3,5-dimethyl-1H-pyrazol-1-yl)pyrazin-2

yl)methanone(Compound86) 

0 

N 
N N 

A

20 N 

ThecompoundwaspreparedaccordingtotheprocedureofIntermediate 

22startingfrom(6-bromopyrazin-2-yl)(3,4-dihydroquinolin-1(2H)

yl)methanone(0.080g,0.251mmol)and3,5-dimethylpyrazole(0.024g,0.251mmol).  

Crudeproductwaspurifiedbyreversephaseflashchromatographytoafford0.012gof 

15 CDCl3 ):68.30-8.88(m2H),7.15-7.22(in,1H),7.07(t,1H),6.77-7.07(br,1H),6.0-
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thetitlecompound.'HNMR(400MHzCDCl 3 ):69.26(s,1H),8.72(d,1H),7.12-7.18 

(in,1H),6.99(t,1H),6.76-6.93(m1H),6.19-6.6(in,1H),5.90(s,1H),3.97(t,2H), 

2.84(t,2H),2.26(s,3H),2.10(quint,2H),1.98(brs,3H).LC-MS:m/z334.7(M+H).  

5 Example20.  

(3,4-Dihydroquinolin-1(2H)-yl)(5-(4-methyl-1H-pyrazol-1-yl)pyridin-3-yl)

methanone(Compound88) 

0 

N 

N 

Amixtureof(5-bromopyridin-3-yl)(3,4-dihydroquinolin-1(2H)-yl)

I0 methanone(0.111g,0.35mmol),4-methylpyrazole(0.035ml,0.438mmol),potassium 

phosphate(0.097g,0.455mmol),copperiodide(0.013g,0.070mmol)andNN'-di

methylenediamine(0.015ml,0.140mmol)indrytoluene(1.0ml)wasstirredat110 0 C 

untilreactionwascompleted.CooledmixturewasdilutedwithEtOAcandfiltered 

throughashortplugofCelite.FiltratewaswashedwithaqueousNH 4 Cl-NH3 solution 

I5 (4:1)andwaterandbrinedriedandevaporated.Crudeproductwaspurifiedbyreverse 

phaseflashchromatographytoafford0.016gofthetitlecompound.'HNMR(400 

1H),7.17-7.23(in,1H),7.05(td,1H),6.87-6.94(in,1H),6.60-6.80(in,1H),3.95(t, 

2H),3.86(t,2H),2.16(s,3H),2.09(quint,2H).LC-MS:m/z319.7(M+H).  

20 

Example21.  

1-((5-(4-Fluorophenyl)pyridin-3-yl)methyl)- 1,2,3,4-tetrahydroquinoline 

(Compound89) 

N 

N 

25 Toamixtureof1,2,3,4-tetrahydroquinoline(0.050ml,0.40mmol)in1,2-di

chloroethane(1.0ml)andaceticacid(0.25ml)wasadded5-(4-fluorophenyl)nicotin

MHzCDCl4:68.94(d,1H),8.27(s,1H),8.06(dd,1H),7.63-7.67(m1H),7.56(s,
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S aldehyde(0.089g,0.44mmol)dissolvedin1,2-dichloroethane(1.0ml).Themixture 
S 

wasstrirredatRTfor6li.Sodiumtriacetoxyborohydride(0.1287g,0.88mmol)was 

addedandthemixturewasstriredovernightatRT.ThemixturewasdilutedwithDCM 

andbasifledwithsaturatedaqueousNaHCO3solution.Phaseswereseparatedand 

5 aqueousphasewasextractedwithDCM.Combinedorganicphasesweredriedand 

evaporated.Crudeproductwaspurifiedbyreversephaseflashchromatographyto 

affordthepurecompound.'HNMR(400MHzCDCl 3 ):68.69(d,1H),8.51-8.54(in, 

1H),7.70-7.73(in,1H),7.46-7.53(m2H),7.10-7.18(m2H),6.97-7.03(m2H),6.62 

(td,1H),6.51-6.55(in,1H),4.54(s,2H),3.36-3.42(m2H),2.83(t,2H),2.00-2.08(in, 

10 2H).LC-MS:m/z319.8(M+H).  

ThefollowingcompoundswerepreparedaccordingtotheprocedureofExample 

21. Thecompoundnumbercharacterizationdataandstartingmaterialsareindicatedon 

thetable.  

15 

No Structureandstartingmaterial 'HNMR/LC-MS 

'HNMR(400MHzCDCl 3 ):68.73 

(d,1H),8.59(d,1H),7.84-7.88(in 

90 N 1H),7.51-7.58(in,2H),7.05-7.20(in 

Startingmaterial:5-(4-Fluorophenyl)- (s,2H),3.34(t,2H),3.00(t,2H).  

nicotinaldehydeandindoline LC-MS:m/z305.7(M+H).  

'HNMR(400MHzCDCl 3 ):68.72 

(d,1H),8.55(d,1H),7.73-7.78(in 
N 

1H),7.47-7.55(in,2H97.12-7.19(in, 
91 N 

2H),6.77-6.87(in,2H),6.64-6.72(in 
Startingmaterial:5-(4-Fluorophenyl)- 2H),4.51(s,2H),4.28-4.33(in,2H), 

nicotinaldehydeand3,4-Dihydro-2H- 3.37~3.43(in,2H).  
S 

benzo[b][1,4]oxazine LC-MS:m/z321.8(M+H).  

Abbreviations 

4H),6.72(td,1H),6.55(d,1H),4.31



WO2022/117920 PCT/1F12021/050828 

79 

DCM- Dichioromethane 

DIPEA- NN-diisopropylethylamine 

DME- Dimethoxyethane 

DMF- NN-Dimethylfonnamide 

5 DMSO Dimethylsulfoxide 

dppp- 1,3-Bis(diphenyiphosphino)propane 
~' ~ CN<~>N*r~N"~tNt~C''ZN hi*~a' I *~ -~ HPLC- liiu~ hi mliii I ~ 4- y 

LC-MS- Liquidchromatography-massspectrometry 

PdCL2(dppf)- [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(II) 

I0 Pd(OAc)2- Palladium(II)acetate 

Pd2 (dba)3- Tris(dibenzylideneacetone)dipalladium 

PdC12(PPh#- Bis(triphenylphosphine)palladium(II)dichioride 

Q-PHOS- 1,2,3,4,5-Pentaphenyl-1'-(di-tert-butylphosphino)ferrocene 

RT- Roomtemperature 

I5 STB-Sodiumtert-butoxide 

STAB- Sodiumtriacetoxyborohydride 

TEATriethylamine 

T3 P- Propyiphosphonicanhydride 

THE Tetrahydrofuran 

TMA S 

Tnmethylamine 

EXPERIMENTS 

25 Experiment1CYPilAlinhibition 

Theabilityofthetestcompoundstoinhibitpregnenolonebiosynthesiswas 

measuredbyenzyme-linkedimmunosorbentassay(ELISA)detectingpregnenolone 

(AbnovaPregnenoloneELISAKitKA1912).Humanadrenocorticalcarcinomacellline 
30 NCI-H295Rthathasbeenshowntoexpressallthekeysteroidogenicenzymeswasused 

asaenzymesource.Todeterminethehalfmaximalinhibitoryconcentration(1C 5 0 )of 

thetestcompoundsonCYPilAlinhibitionthecellsweretreatedfor24hourswith 

increasingconcentrationsofthetestcompound.ThefinalDMSOconcentrationwas0.4 

20 TLC Thinlayerchromatography



WO2022/117920 PCT/1F12021/050828 

80 

0 
Os Mediumsampleswerediluted1:6andpregnenoloneamountsdeterminedwith 

ELISA.Manufacturersrecommendedprotocolswereusedandpregnenolone(Sigma

AldrichP9129)standardswerepreparedincellculturemedium.Absorbance(A450) 

wasmeasuredwithEnvisionplatereader(PerkinElmer).Allthetestcompoundswere 

5 studiedat10concentrationsinduplicates.  

Thecompoundsoftheinventionwerescreenedintheabovementionedassay 

andthe1C5 0 valuesofthecompoundsaresetforthinTable1belowwherein"A"refers 

toan1C5 0 valueoflessthan50nM"B"refersto1C 5 0 valueinrangeof51to200nM 

10 and"C"referstoIC5ovalueinrangeof2OlnMto2500nM.  

Table.  

Group CompoundNo.  

2,5,8,10,12,13,14,15,16,18,19,20,21,22,23,24,25,26,27,28,29, 
A 

30,31,32,33,34,35,36,37,38,39,40,41,83,84and88.  

3,4,9,11,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,87,89 
B 

and90.  

1,6,7,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74, 
C 

15 

75,76,77,78,79,80,81,82,85,86and91.
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Claims 

1. Acompoundofformula(I)orapharmaceuticallyacceptablesaltthereof 

L z 
A B C 

5 (I) 

wherein 

Bisanyofthefollowinggroups 

N 

I NN N 
N 

(1) (2) or (3) S 

I0 whereinwhenBisgroup(1)or(2)then 

Aisa3- 10memberedcarbocyclylora4-12memberedheterocyclyl 

containing1-4heteroatomsselectedfrom0,NorS; 

Cisanyofthefollowinggroups 

II 

0 
(1') (2') or (3') 

S 

15 

GiisCH2,NHorO~ 

G2 andG3 areindependentlyisCHorN' 

Zis-C(O)-, -so2,-C1 -3 alkyl-or 

Lisabond,-Cucalkyl-or-C 1 7 alkenyl-; 

20 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxynitrohalogenC 1 7 

alkyl, 

hydroxyC>7alkyl,-0-halogenC>7alkylor-X-NR 6 R7 ; 
S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 ishydrogenC> 7 alkyloramino; 

G2~N N
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R4 ishydrogenCm7alkylCm7alkoxyhalogenhydroxyhydroxyC17alkyl, 

halogenCm alkylor-C(O)-O-Cinalkyl; 

R5 ishydrogenhalogenC> 7 alkoxyorC>7 alkyl; 
XS isabondorC>7 alkyl; 

5 andR7 areindependentlyhydrogenorC 1 7 alkyl; 

whereinwhenBisgroup(3)then 

Aisanyoneofthefollowinggroups 

H DI H H H 
N~N N N N 

~/w/ K7 
(1") (2") (3") (4") (5") (6") (7") (8") 

N 
/ 

(9") (10") or (11") 6 

10 

providedthatwhenCisring(3')thenAisnotring(2'')orring(7''); 

Cisanyofthefollowinggroups 
~r A

II 

15 isCH2,NHorO~ 

G2 andG3 areindependentlyisCHorN' 

Zis-C(O)-, -so2,-cl-3alkyl-or 

Lisabond,-Cvcalkyl-or-C> 7 alkenyl-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyhalogenC> 7 alkyl, 

20 hydroxyCm7alkyl,-0-halogenC>7alkyl,-X-NRsRj, 

S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
R3 ishydrogenC> 7 alkyloramino; 

R4 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyC> 7 alkylhalogenC> 7 

S 

alkylor-C(0)-0-C> 7 alkyl, 
25 ishydrogenhalogenC 1 7 alkoxyorCvcialkyl; 

(F) , (7) , (3') or (4') S
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XS 
isabondorCv~alkyl; 

R6 andR7 areindependentlyhydrogenorCm alkyl; 

withtheprovisothatcompoundofformula(I)isnot 
(r7 ~N1eth.oxy~z~* ;1)(64pyrroti.di.n~I~yI> 

53=- diLydroAll-f4)euzo[b][IA]oxazinA.-x 
t S."-., 

p: raz±n~2~vI)methan.onr~ 

(8-Fluoro-3,4-dihydro-3-hydroxymethyl-1(2H)-quinolinyl)(6-(1-pyrrolidinyl)-2

pyrazinyl)methanone; 

(3,4-Dihydro-3-methoxy-1(2H)-quinolinyl)(6-phenyl-4-pyridazinyl)methanoneS 

(6-Fluoro-3,4-dihydro-4-methyl- 1(2H)-quinoxalinyl)(5-phenyl-3-pyridinyl)

I0 methadone; 

(3,4-Dihydro-1(2H)-quinolinyl)(5-phenyl-3-pyridinyl)methanoneS 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(3,4-dihydro-1(2H)-quinolinyl)

methanone; 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(7-fluoro-2,3-dihydro-4H-1,4

I5 benzoxazin-4-yl)methanone; 

(6,8-Difluoro-3,4-dihydro-1(2H)-quinolinyl)(5-(4-(dimethylamino)phenyl)-3

pyridinyl)methanone; 

(3,4-Dihydro-1(2H)-quinolinyl)(5-(1-pyrrolidinyl)-3-pyridinyl)methanone; 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(oetahydro-4H-1,4-benzoxazin-4

(5-(4-Methoxyphenyl)-3-pyridinyl)(oetahydro-4H-1,4-benzoxazin-4-yl)

methanoneor 
S (2,3-Dihydro-1H-indo1-1-yl)(5-phenyl-35 

25 2.Acompoundaccordingtoclaim1whereinBisgroup(1)orgroup(3).  

3~Acompoundaccordingtoclaim1or2,whereinZis-C(O)-.  

45AcompoundaccordingtoanyoneoftheprecedingclaimswhereinLisa 

30 bond.  

5~AcompoundaccordingtoanyoneoftheprecedingclaimswhereingroupC 

is(1').  

20 yl)methanone;
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6.Acompoundaccordingtoclaim5,whereinGiisCH 2 or0.  

7.Acompoundaccordingtoclaim5or6,whereinG 2 isNandG3 isCH.  

5 

8.Acompoundaccordingtoclaim5or6,whereinG 2 isCHandGbisN.  

9.AcompoundaccordingtoanyoneoftheprecedingclaimswhereinR 1 is 

hydrogenC>7 alkylC>7 alkoxyhalogenhydroxyC> 7 alkylorhalogenC> 7 alkyl.  

10 

10.AcompoundaccordingtoanyoneoftheprecedingclaimswhereinR 2 is 

hydrogenhydroxyC 1 7 alkylorhalogen.  

11. AcompoundaccordingtoanyoneoftheprecedingclaimswhereinR 3 is 

15 hydrogen.  

12.AcompoundaccordingtoanyoneoftheprecedingclaimswhereinR 4 is 

hydrogenC>7 alkylhalogenor-C(O)-O-Cinalkyl.  

hydrogen.  

14.AcompoundaccordingtoanyoneoftheprecedingclaimswhereinwhenB 

isgroup(3)thenAisanyoneofthefollowinggroups: 

20 13AcompoundaccordingtoanyoneoftheprecedingclaimswhereinR 5 is
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tflj~ H 
I N N 

N~N N/ I 
1/ VAj 

N 

(1") (2a) (2b) (3a) (4a) (4b) (5") (6a) 
I 

~At I 
I 

N N N 

1~ / 
(7a) (8a) (9a) (9b) (lOa) or 

A 

(ha) 
S 

5 15AcompoundaccordingtoanyoneoftheprecedingclaimswhereinwhenB 

isgroup(1)or(2)thenAisanyoneofthefollowinggroups: 

H H H H 

N~N N N N 

N I 

N I HN~1 

NH NH 

10 16.Acompoundaccordingtoclaim15,whereinAisanyoneofthefollowing 

groups: 

0
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UXr~ H 
I N 

/ N 
N 

'I N <fly 
(1") (2a) (2b) (3a) (4a) (4b) (5") (6a) 

I I 
LrvL, UThA 

I I 
N N N 

I / 
Ni 

(7a) (8a) (9a) (9b) (iGa) 

A 

(ha) (12a) or (13a) S 

5 17.Acompoundaccordingtoanyoneoftheprecedingclaimswhichis 

representedbyformula(IA)orapharmaceuticallyacceptablesaltthereof 

0 
A 

M 
N 

N N 

I 
A

N 

wherein 

10 DisNorCH, 

GisCH2 ,NHor0; 

MisCHorN; 

R1 ishydrogenCvcalkylCucalkoxyorhalogen; 

R2 ishydrogenorhalogen; 

15 ishydrogenorC17alkyl; 

114ishydrogenC> 7 alkylhalogenor-C(O)-O-Cinalkyl; 

A15anyoneofthefollowing S 

(IA)
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I I I 
I N I / 

/ N N 
uN I 

N 

(1") (2a) (2b) (3a) (6a) (Sa) (9b) or 
N 

/ 

(iGa) e 

withtheprovisothatcompoundofformula(I)isnot 

5 (3,4-Dihydro-1(2H)-quinolinyl)(5-phenyl-3-pyridinyl)methanone; 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(3,4-dihydro-1(2H)-quinolinyl)

methanoneor 

(5-(2,3-Dihydro-5-benzofuranyl)-3-pyridinyl)(7-fluoro-2,3-dihydro-4H-1,4

benzoxazin-4 6 

10 

18. Acompoundaccordingtoclaim17whereinAisgroup(1''),(2a),(3a),(9b) 

or(lOa).  

19. Acompoundaccordingtoanyoneofclaims1- 18,whereinthecompoundis 
15 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(3-(trifluoromethoxy)phenyl)
S 

(7-Fluoro-2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridin

3-yl)methanone(Compound2); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(4-methyl-5-phenylpyridin-3-yl)

20 methanone(Compound3); 

(3,4-Dihydroquinolin-1(2H)-yl)(4-methyl-5-phenylpyridin-3-yl)methanone 

(Compound4); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)-4

methylpyridin-3-yl)methanone(Compound5); 

25 (4-Amino-5-phenylpyridin-3-yl)(3,4-dihydroquinolin-1(2H)-yl)methanone 

(Compound6); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridazin-3-yl)

methanone(Compound7); 

pyridin-3-yl)methanone(Compound1),
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(6-(Benzo[d]oxazol-6-yl)pyrazin-2-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4

yl)methanone(Compound8); 
S 

(2,,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(3-(trifluoromethoxy)phenyl)

pyrazin-2-yl)methanone(Compound9); 

(2,3-Dihydro-4H-benzo[b][1,4] oxazin-4-yl)(5-phenylpyridin-3-yl)methanone 

(Compound10); 

(5-(4-Chlorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(Compound11); 
S 

(6-(2,3-Dihydrobenzofuran-6-yl)pyrazin-2-yl)(3,4-dihydroquinoun-1(2H)-yl)

I0 methanone(Compound12); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(2,3-dihydrobenzofuran-6

yl)pyrazin-2-yl)methanone(Compound13); 

(3,4-Dihydroquinoun-1(2H)-yl)(6-(4-methoxyphenyl)pyrazin-2-yl)methanone 

(Compound14); 

15 (3,4-Dihydroquinoun-1(2H)-yl)(6-phenylpyrazin-2-yl)methanone(Compound 
S 

15), 
(3,4-Dihydroquinoun-1(2H)-yl)(5-(4-fluorophenyl)pyridin-3-yl)methanone 

(Compound16); 

(5-(4-Chlorophenyl)pyridin-3-yl)9,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

(3,4-Dihydroquinoun-1(2H)-yl)(5-(4-methoxyphenyl)pyridin-3-yl)methanone 

(Compound18); 

(5-(3,4-Difluorophenyl)pyridin-3-yl)9,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

methanone(Compound19); 
25 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(6-(4-fluorophenyl)pyrazin-2-yl)

methanone(Compound20); 

(6-(4-Fluorophenyl)pyrazin-2-yl)(4-methyl-3,4-dihydroquinoxalin-1(2H)-yl)

methanone(Compound21); 

(6-(4-Fluorophenyl)pyrazin-2-yl)9-methyl-3,4-dihydroquinoun-1(2H)-yl)

30 methanone(Compound22); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-methoxyphenyl)pyridin-3-yl)

methanone(Compound23); 

20 methanone(Compound17);
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S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluorophenyl)pyridin-3-yl)

methanone(Compound24); 

(3,,4-Dihydroquinoun-1(2H)-yl)(6-(3-methoxyphenyl)pyrazin-2-yl)methanone 

(Compound25); 

5 (6-(4-Fluorophenyl)pyrazin-2-yl)(3-methyl-2,3-dihydro-4H
S benzo[b][1,4]oxazin-4-yl)methanone(Compound26), 

S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluoro-3-hydroxyphenyl)

pyridin-3-yl)methanone(Compound27); 

(5-(2,4-Difluorophenyl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)

I0 methanone(Compound28); 
S 

(6-(2,3-Dihydrobenzofuran-6-yl)pyrazin-2-yl)(oetahydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(Compound29); 

(3,4-Dihydroquinoun-1(2H)-yl)(6-(4-fluorophenyl)pyridazin-4-yl)methanone 

(Compound30); 

15 (5-(4-Fluorophenyl)pyridin-3-yl)(4-methyl-3,4-dihydroquinoxalin-1(2H)-yl)

methanone(Compound31); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-nitrophenyl)pyriidin-3-yl)

methanone(Compound32); 

(5-(Cyclohex-1-en-1-yl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]oxazin-4

(3,4-Dihydro-1,5-naphthyridin-1(2H)-yl)(5-(4-methoxyphenyl)pyridin-3-yl)

methanone(Compound34); 

Ethyl4-(6-(4-fluorophenyl)pyrazine-2-carbonyl)-3,4-dihydro-2H-benzo[b][1,4]

oxazine-2-carboxylate(Compound35); 

-Phenylnicotinoyl)-2,3-dihydroquinolin-4(1H)-one(Compound36); 

(3,4-Dihydro-1,5-naphthyridin-1(2H)-yl)(6-phenylpyrazin-2-yl)methanone 

(Compound37); 

(3,4-Dihydroquinolin-1(2H)-yl)(5-(3-methoxyphenyl)pyridin-3-yl)methanone 

(Compound38); 

30 (5-(1H-Pyrro1-1-yl)pyridin-3-yl)(3,4-dihydroquinolin-1(2H)-yl)methanone 

(Compound39); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(4-fluorophenyl)pyridazin-4-yl)

methanone(Compound40); 

20 yl)methanone(Compound33);
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S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(2-fluorophenyl)pyridin-3-yl)

methanone(Compound41); 

(3,4-Dihydro-1,5-naplithyridin-1(2H)-yl)(5-(4-fluorophenyl)pyridin-3-yl)

methanone(Compound42); 

(2,3-Dihydro-4H-benzo[b][1,4] oxazin-4-yl)(6-(1-methyl-1H-pyrazol-4-yl)

pyrazin-2-yl)methanone(Compound43); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4

(trifluoromethyl)phenyl)pyridin-3-yl)methanone(Compound44); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluoro-2-methoxyphenyl)

I0 pyridin-3-yl)methanone(Compound45); 

4-((5-(4-Fluorophenyl)pyridin-3-yl)sulfonyl)-3,4-dihydro-2H-benzo[b][1,4]

oxazine(Compound46); 

1-((5-(4-Fluorophenyl)pyridin-3-yl)sulfonyl)-1,2,3,4-tetrahydroquinoline 

(Compound47); 
15 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(3

(trifluoromethyl)phenyl)pyridin-3-yl)methanone(Compound48); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6'-fluoro-[3,3'-bipyridin]-5-yl)
methanone(Compound49); 

S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(3-methoxyphenyl)pyridin-3-yl)

(3,4-Dihydroquinolin-1(2H)-yl)(5-(1-phenylvinyl)pyridin-3-yl)methanone 

(Compound51); 

(3,4-Dihydroquinolin-1(2H)-yl)(6-phenylpyridazin-4-yl)methanone(Compound 
S 

52), 
25 (6-Methoxy-3,4-dihydroquinolin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound53); 

(3,4-Dihydroquinolin-1(2H)-yl)(5-(4-(hydroxymethyl)phenyl)pyridin-3-yl)

methanone(Compound54); 

(5-(4-Fluorophenyl)pyridin-3-yl)(oetahydro-4H-benzo[b][1,4]oxazin-4-yl)

30 methanone(Compound55); 

(5-(4-Fluorophenyl)pyridin-3-yl)((4aS,8aS)-octahydro-4H-benzo[b][1,4]oxazin

4-yl)methanone(Compound56); 

20 methanone(Compound50);
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(5-(4-Fluorophenyl)pyridin-3-yl)((4aR,8aR)-oetahydro-4H-benzo[b][1,4]oxazin

4-yl)methanone(Compound57); 
S S 

(2,,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(4-fluoro-3-nitrophenyl)pyridin-3

yl)methanone(Compound58); 

5 (5-Methoxy-3,4-dihydroquinolin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound59); 

(5-(4-Fluorophenyl)pyridin-3-yl)(indoun-1-yl)methanone(Compound60); 

(3,4-Dihydro-1,5-naplithyridin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound61); 

10 I34I-Bipyridin]-5-yl(3,4-dihydroquinoun-1(2H)-yl)methanone(Compound62); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(1-methyl-1H-pyrazol-5-yl)

pyrazin-2-yl)methanone(Compound63); 

(6-(4-Fluorophenyl)pyridazin-4-yl)(2-methyl-3,4-dihydroquinoun-1(2H)-yl)

methanone(Compound64); 
15 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(4

(hydroxymethyl)phenyl)pyridin-3-yl)methanone(Compound65); 

(5-(3,6-Dihydro-2H-pyran-4-yl)pyridin-3-yl)(2,3-dihydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(Compound66); 

Methyl1-(5-phenylnicotinoyl)-1,2,3,4-tetrahydroquinoline-6-carboxylate 

(3,4-Dihydroquinoun-1(2H)-yl)(5-(4-((dimethylamino)methyl)phenyl)pyridin-3

yl)methanone(Compound68); 

(7-Methoxy-3,4-dihydroquinolin-1(2H)-yl)(5-phenylpyridin-3-yl)methanone 

(Compound69); 

25 II3I-Bipyridin]-5-yl(3,4-dihydroquinoun-1(2H)-yl)methanone(Compound70); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(p-tolyl)pyridin-3-yl)methanone 

(Compound71); 

(5-(2,3-Dihydrobenzofuran-6-yl)pyridin-3-yl)(oetahydro-4H-benzo[b][1,4]

oxazin-4-yl)methanone(Compound72); 
30 (2,3-Dihydro-4H-benzo[b][1,4] S 

oxazin-4-yl)(5-(1-methyl-1H-pyrazol-4-yl)

pyridin-3-yl)methanone(Compound73); 
S 

(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(pyrrolidin-1-yl)pyridin-3-yl)

methanone(Compound74); 

20 (Compound67);
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2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(5-(6,6-dimethyl-3-azabicyclo[3. 1.0]

hexan-3-yl)pyridin-3-yl)methanone(Compound75); 
S 

(2,,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(pyrrolidin-1-yl)pyrazin-2-yl)

methanone(Compound76); 

5 (6-(3,3-Difluoroazetidin-1-yl)pyrazin-2-yl)(2,3-dihydro-4H
S benzo[b][1,4]oxazin-4-yl)methanone(Compound77), 

S S (2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)(6-(4-methylpiperazin-1-yl)pyrazin

2-yl)methanone(Compound78); 

1-(3,4-Dihydroquinolin-1(2H)-yl)-2-(5-(4-fluorophenyl)pyridin-3-yl)ethan-1

I0 one(Compound79); 

1-(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)-2-(5-(4-methoxyphenyl)pyridin-3

yl)ethan-1-one(Compound80); 

4-((5-Phenylpyridin-3-yl)methyl)-3,4-dihydro-2H-benzo[b][1,4]oxazine 

(Compound81); 

15 (3,4-Dihydroquinolin-1(2H)-yl)(5-(4-methyl-1 S 

H-imidazol-1-yl)pyridin-3-yl)
methanone(Compound82); 

(3,4-Dihydroquinoun-1(2H)-yl)(6-(4-methyl-~HS 1-1-yl)pyrazin-2-yl)

methanone(Compound83); 

(3,4-Dihydroquinolin-1(2H)-yl)(6-(4-methyl-1H-pyrazol-1-yl)pyrazin-2-yl)

(6-Benzylpyrazin-2-yl)(3,4-dihydroquinolin-1(2H)-yl)methanone(Compound 
S 85), 

1-(2,3-Dihydro-4H-benzo[b][1,4]oxazin-4-yl)-2-(5-(4-fluorophenyl)pyridin-3

yl)ethan-1-one(Compound86); 

25 (3,4-Dihydroquinolin-1(2H)-yl)(6-(3,5-dimethyl-1H-pyrazol-1-yl)pyrazin-2-yl)

methanone(Compound87); 

(3,4-Dihydroquinolin-1(2H)-yl)(5-(4-methyl-1H-pyrazol-1-yl)pyridin-3-yl)

methanone(Compound88); 

1-((5-(4-Fluorophenyl)pyridin-3-yl)methyl)- 1,2,3,4-tetrahydroquinoline 

30 (Compound89);or 

1-((5-(4-Fluorophenyl)pyridin-3-yl)methyl)indoline(Compound90); 

oratautomerorapharmaceuticallyacceptablesaltsthereof 

20 methanone(Compound84);
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20.Acompoundofformula(I)orapharmaceuticallyacceptablesaltthereof 

L z 
A B C 

(I) 

wherein 

Aisa3- 10memberedcarbocyclylora4-12memberedheterocyclylcontaining 

5 1-4heteroatomsselectedfrom0,NorS; 

Bisanyofthefollowinggroups 

N 

IA N 
N N N 

(1) (2) or (3) S 

Cisanyofthefollowinggroups 

II 

G2~N 

N 

0 

GiisCH2,NHorO' 

G2 andG3 areindependentlyisCHorN' 

Zis-C(O)-, -so2,-cl-3 alkyl-or 

15 Lisabond,-C½7alkyl-or-Cv.7alkeny1-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxynitrohalogenC> 7 

alkyl, 

hydroxyC>7 alkyl,-0-halogenC> 7 alkylor-X-NR 6 R7 ; 
S 

R2 ishydrogenhydroxyC> 7 alkylorhalogen 
20 ishydrogenC> 7 alkyloramino; 

R4 ~5hydrogenCm alkylC>7alkoxyhalogenhydroxyhydroxyCvs~alkyl, 

halogenC>7 alkylor-C(O)-O-Cinalkyl; 

R5 IShydrogenhalogenC> 7 alkoxyorC>7 alkyl; 

10 (F) (23 (3') or (4') S
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XS 
isabondorCv~alkyl; 

R6 andR7 areindependentlyhydrogenorCm alkyl; 

foruseasamedicament.  

5 21Acompoundforuseaccordingtoclaim20,foruseinthetreatmentofa 

steroidreceptordependentconditionordisease.  

22.Acompoundforuseaccordingtoclaim21,whereinthesteroidreceptor 

dependentconditionordiseaseiscancer.  

10 

23. Acompoundforuseaccordingtoclaim22,whereinthesteroidreceptor 

dependentconditionordiseaseisprostatecancerorbreastcancer.  

24.Acompoundforuseaccordingtoanyofclaims20-23whereinthe 

I5 compoundofformula(I)isadministeredinadditiontoaglucocorticoidand/ora 

mineralocorticoidandoptionallyoneormoreanti-canceragent.  

25. Acompoundforuseaccordingtoanyofclaims20-24whereinthe 

compoundofformula(I)isadministeredinadditiontooneormoreanti-canceragents 

- non-steroidalandrogenreceptorantagonists; 
S 

- steroidogenesisinhibitors 
- chemotherapeuticagents; 

S 

- antiestrogens' 
25 - epigeneticmodulators; 

- mTORinhibitors(e.g.everolimus); 

- AKTinhibitors(e.g.AZ5363); 

- radiopharmaceuticals(e.g. alpharadin); 

- GnRH/LHRHanalogues(suchasleuprorelin); 

30 - P13Kinhibitorsand 

- CDK4/6inhibitors, 

forsimultaneousseparateorsequentialadministration.  

20 selectedfromthegroupconsistingof
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26.Amethodforthetreatmentofasteroidreceptordependentconditionor 

diseasecomprisingadministeringtoasubjectinneedthereofatherapeuticallyeffective 

amountofacompoundofformula(I)orapharmaceuticallyacceptablesaltthereof 

L z 
A B C 

(I) 

5 wherein 

Aisa3- 10memberedcarbocyclylora4-12memberedheterocyclylcontaining 

1-4heteroatomsselectedfrom0,NorS; 

Bisanyofthefollowinggroups 

N 
I N 

N N N 

10 (1) (2) or (3) S 

Cisanyofthefollowinggroups 

II 

G2#N 

0 

(4') 
(V) (7) (3') or 

GiisCH2 ,NHorO, 

G2 andG3 areindependentlyisCHorN' 

15 Zis-C(O)-, -so2,-cl-3alkyl-or 

Lisabond,-C>7 alkyl-or-C> 7 alkenyl-; 

R1 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxynitrohalogenC> 7 

alkyl, 

hydroxyCm7alkyl,-0-halogenC>7alkylor-X-NR 6 R7 ; 

20 15hydrogenhydroxyC> 7 alkylorhalogenS 

R3 ishydrogenC> 7 alkyloramino; 

R4 ishydrogenC>7 alkylC>7 alkoxyhalogenhydroxyhydroxyC> 7 alkyl, 

halogenC>7 alkylor-C(O)-O-Cinalkyl; 

N
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R5 ishydrogenhalogenC17alkoxyorC17alkyl; 

xisabondorCm alkyl; 

R6 andR7 areindependentlyhydrogenorCm alkyl.  

5 27.Amethodaccordingtoclaim26whereinthesteroidreceptordependent 

conditionordiseaseiscancer.  

28.Amethodaccordingtoclaim27whereinthesteroidreceptordependent 

conditionordiseaseisprostatecancerorbreastcancer.  

10 

29.Amethodaccordingtoanyofclaims26-28whereinatherapeutically 

effectiveamountofacompoundofformula(I)isadministeredinadditiontoa 

glucocorticoidand/oramineralocorticoidandoptionallyoneormoreanti-cancer 

agent.  

15 

30.Amethodaccordingtoanyofclaims26-29whereinatherapeutically 

effectiveamountofacompoundofformula(I)isadministeredinadditiontooneor 

moreanti-canceragentsselectedfromthegroupconsistingof 

- non-steroidalandrogenreceptorantagonists; 

- chemotherapeuticagents; 

- antiestrogens' 

- epigeneticmodulators; 

- mTORinhibitors(e.g.everolimus); 

25 - AKTinhibitors(e.g.AZ5363); 

- radiopharmaceuticals(e.g. alpharadin); 

- GnRH/LHRHanalogues(suchasleuprorelin); 

P13Kinhibitorsand 

- CDK4/6inhibitors, 

30 forsimultaneousseparateorsequentialadministration.  

31. Apharmaceuticalcompositioncomprisingacompoundaccordingtoclaim1 

togetherwithapharmaceuticallyacceptablecarrier.  

20 - steroidogenesisinhibitors
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32.Pharmaceuticalcombinationcomprisingacompoundaccordingtoclaim1 

andatleastoneadditionalactiveingredientselectedfromthelistconsistingof 

- glucocorticoids; 

5 - mineralocorticoids; 

- non-steroidalandrogenreceptorantagonists; 
S 

- steroidogenesisinhibitors 

- chemotherapeuticagents; 
S 

- antiestrogens' 

10 - epigeneticmodulators; 

- mTORinhibitors(e.g.everolimus); 

- AKTinhibitors(e.g.AZ5363); 

- radiopharmaceuticals(e.g. aipharadin); 

- GnRH/LHRHanalogues(suchasleuprorelin); 

15 - P13K 5 and 

- CDK4/6inhibitors; 

forsimultaneousseparateorsequentialadministration.
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